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�	�	 O	 +K3�K"	�O	�!7O a	 7KL:h�	 M1+Z h	�+�V 	
;K&	;K�K	�1)K	/V1V 	L3�	�P8O	�1	;[.KÔ	�O	-K%	<Wm	
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L3�	 L'/K�	�K	 +Z:$9	 </K1V 	 oLƸ�Z$	�O	 +<�K)	 -)K	
~�	 <W	 �1	 �	�	 O	 +K3�K"	 ;/P'K0	 �V 	 �čV�	
;'Ǜ	�Z,	</	�Z	�P �	.O	�K0h	�1%V	<q		;/n		ěR Ƹ%K	�V 	
L3�	 3�K%K1,	 ;�h)Kċ�	�1	 1�)Kċ�	{+	;V	 �0K;	
�1)V	�V 	L3�	�VM1%	�1%K	<Wm	7:h	2022-23	/n	;aǑK)	�O	
8WµL$�,	 )P;a(K)	 �1	 �	 1O�	 �L%L7L(0Za	 /n	
/<đ+Q$h	��L%	~		<Wm	

�	�	 O	+K3�K"	+Ka�	-O. V�.	�K0h�/,	�<	�/. V�.	
�K0h�/	�1	%O)	�/.�;;O	�K0h�/	;L<%	�K0h�/Za	�O	
��	 L7ǍR%	 �Ra�3K	 �ǍKL7%	�1%K	 <W,	 �Z	 L�	 1200	 ;V	
L(�	ƥN£0Za	�V 	L7L7(	�K�	;/Q<	�O	�7ư�%K	�Z	
+Q1K	 �1%K	 <Wm	 �;	 7:h	 ;aǑK)	 ĦK1K	 "V K	 L7ðK)	 �7a	
L.0KaL��O	/n	-O. V�.	�K0h�/	�1Ž	L�0K	�0K	<W	�1	
�V L" 	�(KM1%	+KĊ�0Kh	 (;O-O;O)	3K�Q	 L�0K	�0K	<Wm	
0<	 ;a8ZL(%	 +KĊ�/	 a%1-8KǏO0	 L8µK	 �Z	 -BK7K	
'V%K	<W	�1	�K�Za	�Z		)�V 	�/P�	L7:0Za	�O	;O/K�a	;V	+1V 	
�Nã�	�P))V	�O	;PL7(K	�'K)	�1%K	<W,	L�;;V	7V	+)O	
+Q1O	µ/%K	�K	+%K	3�K)V	/n	;µ/	<Z%V	<qm	�(K)	L7:0Za,	
'Z<1V -�/P�	 �Z�K/Za	 �1	 'Z<1V -L"�O	 �K0h�/Za	 �O	
�ǍK7)K	�V 	/Kī/	;V,	�K�Za	�Z	L7L7(	8WµL$�	/K�v	�Z	
+)K)V	 �1	 ƥK+�	 ðK)	 �(K1	 �Kō	 �1)V	 �V 	 L3�	
8N£;Ÿŀ	 L�0K	�K%K	<Wm	 	+O��"O	īV%K�a	�V 	 L3�	
</K1O	 �L%Lƻ%	 �(K)	 /a�O	 )P;a(K)	 ,V 3ZL8+	

FOREWORD

�K�&)

It is my pleasure and privilege to share with you the 

eighth Annual Report of IIT Palakkad. IIT Palakkad 

is steadily moving forward in its mul}disciplinary 
inquiry and collabora}ons leading us down new 
paths. Our moto 8Nurturing minds for a beter 
world9 remains the hallmark of our approach and 

drives every member of the IIT Palakkad community 

to constantly, crea}vely and construc}vely strive 
for excellence in everything we do. The year 2022-

23 marked signiocant advancement in academic, 
research, and outreach ac}vi}es of the ins}tute.

IIT Palakkad ofers an extensive range of programs 
including ove B.Tech programs, six M.Tech 
programs, and three M.Sc programs, catering to a 

diverse student body of over 1200 individuals. This 

year, the ins}tute introduced a B.Tech programme 
in Data Science and Engineering and implemented 
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(+O�/�1�,)	�O	;aÃK	L+�3V	;K3	�V 	�<	;V	-B�1	
�;	;K3	%V1<	<Z	�		<Wm	0<	</K1V 	L3�	�7h	�O	-K%	<W	L�	
</K1V 	�K�	 L7L.ŀ	 1KƸj O0	 �7a	a%11KƸj O0	�0Z�)Za	�1	
�W1-8WLµ�	 �L%L7L(0Za	 /n	 /<đ+Q$h	 	+3Nť0Ka	 <KL;3	
�1	1<V	<q,	;K&	<O	</K1V 	;a�K0	;'Ǜ	ĦK1K	.O	+)V	8Z(	
�1	/<đ+Q$h	-KǤ	)P;a(K)	+'Za	+1	L)0PN£0Za	�V 	L3�	
L7L.ŀ	 +P1ǇK1Za	�1	;ſK)Za	 �V 	 /Kī/	;V	 ;aǑK)	�Z	
�[17KNŇ%	L�0K	�0K	<Wm	�;	7:h	�V 	ŔV;/n 	;�	/n	�P 3	
211	�ǍK7Za	�V 	;K&	150	�a +L)0Za	�O	.K�O'K1O	'V�O	�	m	
7:h	2023	-W�	�Z	'O	�K)V	7K3O	�;%	�1V3Q	;O O;O	13.95	
3K�	z+0V	&O	�1		â%/	�P 3	+W�V �	45	3K�	z+0V	&Km	

�)	+O	2020	�Z	�K0KhŇL0%	L��	�K)V	�V 	-K'	�K�Za	�O	
+VµK�a	�Z	'V�%V	~�,	</K1V 	;aǑK)	/n		â%/	Ǎ1	�V 	
/K)7	;a;K()Za	�Z	8KL/3	�1)V,	+)V	�K0h�/Za	/n	L)1a%1	
�7ư�	;P(K1	�1)V	�1	L7Ƴ	Ǎ1O0	-PL)0K'O	#Ka�V	�1	
)P;a(K)	 ;PL7(K�a	 �Z	 L7�L;%	 �1)V	 �O	 L)1a%1%K	
�K0/	 1�O	 �		 <Wm	 </K1O	 �n �O0	 ;PL7(K�a ,	 �W;V	 �n �O0	
�aǌx /n� V8)	 ;PL7(K	 (;O�	�,),	 �n �O0	 ;K/�O	 �7a	
	ćK')	L.0KaL��O	 <V%P	 ;PL7(K	 (;O�,�/�/),	�n �O0	
;Q¶	 L)/Kh$	 ;PL7(K	 	 (;O�/�,�,)	 �1	 8WLµ�	
�[ĤZL��O	 �n �	 (;O	 O),	 �K	 'K01K	 	â	 �P$7āK	 7K3V	
)P;a(K)	�K	;/&h)	�1)V	�V 		ĚVư	;V	3�K%K1	-B	1<K	
<Wm	</K1V 	;7KkL�$	z+	;V	�oœQ 1O�R %	�n �O0	+PǍ�K30	
7000	;V	L(�	/PL�%,	-K1-�Z"V"	�1	�1�,�	"O	
 W�	 7K3O	 +PǍ�n 	 �1	 �		 (85	 8O:h�)	 	-+PǍ�Za	 �V 	
;a�<$	�V 	;K&	;a7L(h%	<Z	1<K	<W	m	504.54	��A	.QL/	/n	
,W 3V	1,13,000	7�h/O 1	(3�.�)	�V 	 L)L/h%	µV�	�V 	;K&	
</K1V 	ǑK0O	+M1;1	8;ǤKL�9	�K	L)/Kh$	�/8b 	��V	-B	
1<K	<Wm	</K1V 	�K�Za	�1	�/h�KM10Za	�Z	ƥK+�	L�L�ĒK	
;V7K�a 	�'K)	�1)V	�V 		ĚVư	;V	��	;aǑK)	L�L�ĒK30	
.O	ǑKL+%	L�0K	�0K	<Wm	

�	�	 O	 +K3�K"	 NǑ%	 �ĤZL��	 ;<.KL�%K	 �7a	
�K0ZL�%	 )P;a(K)	 �n �	 (�	;O	 �a "	 �;�1)	 150	 ;V	
L(�	 �K0ZL�%	 +M10Z�)K�a	 �1	 80	 +1K/8h'K0O	
+M10Z�)K�a	 �Z	 ;PL7(K;Ÿŀ	�1%K	 <Wm	 /ƌO�Z17V01	
(/W�"ŮQ)	 �a�.	 0Q�;�,	 .K1%O0	 7K0P	 ;V)K,	�XNİ)n 3	
� Z/ZL 7	�a +Z)n ̂;	(�a L"0K)	�K�7V 	L3L/ V",	�V 13	7)	
)P;a(K)	;aǑK)	(�V �,�1�	),	L�/	)P;a(K)	�7a	

Credit Based Curriculum (CBCs). This revamped 

curriculum promotes interdisciplinary learning and 

ofers students the nexibility to choose elec}ves 
beyond the conones of their major discipline, 
enabling them to explore their full poten}al. 
Through the introduc}on of minors, dual-major 
programs, and dual-degree programs, students are 

empowered to pursue diverse academic pathways 

and gain a broader knowledge base. The count 

of our pres}gious Prime Minister9s Research 
Fellowship (PMRF) for PhD scholars has increased 
to thirteen this year from six last year. Much to our 

pride, our students con}nue to make signiocant 
achievements in various na}onal & interna}onal 
events and non-scholas}c ac}vi}es, as do are our 
faculty members, who have brought laurels to the 

Ins}tute through various awards & recogni}ons 
for their research and appointments to important 

external research posi}ons. This year9s placement 
season witnessed par}cipa}on of 150 companies 
with a total of 211 ofers. The average domes}c CTC 
ofered to 2023 batch was INR 13.95 lakhs and the 
highest total package was INR 45 lakhs.

Foreseeing the student expecta}ons post 
implementa}on of NEP 2020, our ins}tute 
con}nues to onboard top class human resources, 
revamp its programmes, and develop world 

class infrastructure and research facili}es, all in 
tandem. Our central facili}es, like, the Central 
Instrumenta}on Facility (CIF), the Central Facility for 
Materials and Manufacturing Engineering (CFMM), 

the Central Micro Fabrica}on Facility (CMFF) and 
the Centre for Educa}on Technology (CET), con}nue 
to augment in scope for suppor}ng high quality 
research. Our fully computerised Central Library 

has grown bigger with more than 7000 printed, bar-

coded and RFID tagged books and a number of (85 
}tles) e-books. The construc}on of our permanent 
campus 8Sahyadri9 with a built-up area of 1,13,000 
sqm (approx.) spread across 504.54 acres of land, is 
progressing slowly. An Ins}tute Clinic is also set up 
aimed at ofering comprehensive medical services 
to our students and employees.
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L7�K;	�n �	(;O��1"O),	�L"8K,	 V3VǌZ	�)�l	�K.	L3.,	
L;a�K+P1	�1	�		ņ	�ŸL)0Za		�V 	;K&	;/�[%K	ðK+)	
+1	<ǍKµ1	L��	��	<qm	L3L/ V",	L;a�K+P1	�1	�		ņm	
8WµL$�	 ;K�V'KM10Za	 /n	 �)�	 O	 �K3O� ,	 /K37O0	
1KƸj O0	 �[ĤZL��O	 ;aǑK)	�0+P1	 (�/�)�	 O),	�X3V�	
�,	 �a�OL)0M1a�	 L%z7)a%+P1/	 (;O	 O),	 L�7Vĺ/,	
�	�	 O	�a'[1	�L'	�V 	;K&	;/�[%K	ðK+)	8KL/3	<qm	

�	�	 O	 +K3�K"	�V 	 ĦK1K	 )P;a(K)	 �L%L7L(0Za	 /n	
L)1%	�R L:	L.0KaL��O	�7a	�KĤ	L7ðK),	�3	;a;K()	�7a	
�3	 L7ðK),	 .Q-%�)O�O	L.0KaL��O,	 +KM1NǑL%�O	 �7a	
(K1$O0%K,	%&K	ǞKǒ	�1	�W7L�L�Ē�O0	L7ðK)	�7a	
L.0KaL��O	;L<%	ǑK)O0	+KM1NǑL%�O	+M1%a�	�V 	 L3�	
čL(�	 /<đ	 �V 	 µV�Za	 �Z	 �K&L/�%K	 'O	 �K%O	 <Wm	
�	�	 O	+K3�K"	NǑ%	�[ĤZL��O	)7K�K1	,K	a"V8)	
( VL�))	 �1	 �[ĤZL��O	 )7K�K1	 �n �	 ( O�	;O),	
�	�	 O	 +K3�K"	 ĦK1K	 ǑKL+%	 �)®Q-V 1	 ;źa(O	
ǑK+)K�a	 ĦK1K	 	 ��"O�,;O	 +M17%h)	 �1	 	 L-3	 �a "	
/VL3a"K	�V ̂;	,K	a"V8)	%&K	7Vǌ	,K/KhǛQL �Ơ	�aL"0K	
L3L/ V"	ĦK1K	;/L&h%	3	ǌK h-+	�V 	;K&	/V" V�	M1;�h	
;n 1	�,	�¹O3n;	 (/V" V�	;O�	)	ĦK1K	 L7ā	+ZL:%	
7WLƳ�	 Ǟã%K	 �V 	 L7L8ƻ%K	 �n �	 (�O�;;O�	)	 �W;V	
	ěR Ƹ%K	�n �Za	 �V 	 ;K&	 �)®Q-V8)	�1	đ1$	;<K0%K	
	+3ť		L�0K	�K%K	<Wm	�	�	 O	+K3�K"	�[ĤZL��O	
)7K�K1	 �	<-	 ,K	a"V8)	 (�	+O O�	�,)	 ĦK1K	
�-aL(%	 -PNĜ/āK	 ;<.KL�%K�ņ	 �$KL30Ka	 ( O�	��-
�	;O�;)	+1	�[ĤZL��O	)7K�K1	<-	�K		ĚVư	.K1%	
�Z	;K�-1-L,L��3	 	 L;ǌƄ	 (;O+O�;)	�[ĤZL��O	/n	
�$O	 -)K)K	 <Wm	 0<Ka	 	ƛV�	 �1)K	 /<đ+Q$h	 <W	 L�	
;O�	�		 �ĤZL��	 )7K�K1	 +KM1%ZL:�	 2022	 ĦK1K	
�	�	 O	 +K3�K"	 �Z	 <�)Z7V8)	 7WƚQ	 M103K�ó=	
�V$O	/n	�$O	%O)	)7O)	)P;a(K)	;aǑK)Za	/n	;V	��	�V 	
{+	/n	/Kņ%K	�'K)	�O	�		<Wm		+0Kh71$	�V 	�L%	;a�!)	
�O	 Q  	�L%-Ĝ%K	)V	)7O�1$O0	��Kh	�n �	 (�Z1)	�V 	
8P.K1a.	 	�K	 /K�h	 �8Ǎ	 L�0K	 <W,	 �Z	 L�	 ��	;/L+h%	
;PL7(K	<Z)V	�V 	;K&	;K&		)7O�1$O0	��Kh	�[ĤZL�L�0Za	
/n	)P;a(K)	�1	L7�K;	�Z	;a�KL3%	�1%O	<Wm		

8WµL$�	�1	)P;a(K)	�L%L7L(0Za	�V 	L%M1£,	;aǑK)	
;/P'K0	 +)O	 ;K/KL��	 L�ſV'K1O	 �Z	��V	 -BK)V	 �V 	

The Centre for Industry Collabora}on and Sponsored 
Research (IC&SR) at IIT Palakkad, caters to over 150 

Sponsored Projects and 80 Consultancy Projects. 

MoUs have been signed with  Mul}coreWare 
(McW) Inc., USA, Indian Air Force, Con}nental 
Automo}ve Components (India) Private Limited, 
Kerala Forest Research Ins}tute (KFRI), Centre for 
Advanced Research and Development (CARD), 
Odisha, Telesto Energy Pte. Ltd., Singapore and 

many more. Academic partnerships include MoUs 

with Na}onal Ins}tute of Technology (NIT) Calicut, 
Malviya Na}onal Ins}tute of Technology Jaipur 
(MNIT), College of Engineering Trivandrum (CET), 

Trivandrum, Indian Ins}tute of Technology (IIT)
Indore, etc.

Research pursuits at IIT Palakkad priori}ze areas 
of utmost signiocance to the local ecosystem, 
including Agricultural Engineering and Food Science, 

Water Resources and Hydrology, Geotechnical 

Engineering, Ecology and Sustainability, and Health 

and Biomedical Sciences & Engineering. Technology 

Innova}on Founda}on of IIT Palakkad (TECHIN) and 
Technology Innova}on Centre (TIC), the incubator 
setups by IIT Palakkad,  incuba}on and accelera}on 
support with Centres of Excellence, like, the Global 

Sanita}on Centre of Excellence (GSCOE), funded 
by HDFC Parivartan and Bill and Melinda Gates 
Founda}on and the MedTech Research Centre 
of Excellence (MedTech COE) with three start-

ups supported by West Pharmaceu}cals India 
Ltd. The Technology Innova}ve Hub on Intelligent 
Collabora}ve Systems (TIH-ICS), managed by IIT 
Palakkad Technology IHub Founda}on (IPTIF), aims 
to make India a leader in Cyber-Physical Systems 

(CPS) technology. It is noteworthy to men}on 
that the CII Industrial Innova}on Awards 2022 
recognised IIT Palakkad as one of the leading three 

innova}ve research ins}tutes in the <Innova}on 
Value Realized= category. The organisa}on9s 
unwavering commitment to the environment led 

the way to the launch of the Centre of Renewable 

Energy (CoRE), a dedicated facility that drives 
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L3�	 L)1a%1	 z+	 ;V	 �L%-Ĝ	 <Wm	 .K1%	 ;1�K1	�V 	 	ŀ%	
.K1%	L.0K)	(0Q-O�)	�V 	��	µV�O0	;/Ň0	;aǑK)	�V 	
{+	/n,	 �;	;aǑK)	�O	 �L%L7L(0Za	 /n	�V 13	/n	ǑK)O0	
Ǟ8K;)	 (�3�;�O)	 L)�K0Za	 �V 	 L7�K;	�V 	 L3�	 0Q-O�	
�L%L7L(0Za	�Z	�.K7O	#a�	;V	;a�KL3%	�1)K	�1	;%%	
�K/O$	L7�K;	<V%P	8WµL$�	;<K0%K	�$K3O	�V 	L3�	��	
{+1V�K	 L7�L;%	 �1)K	 ;NſL3%	 <qm	 +K3�K"	 /W&	
;�h 3,	��	ņ	�	�	 O	+K3�K"	�	 1O�	+<3	
/PÃ	{+	;V	<K		ǇQ 3	�V 	�K�Za	+1	3Lµ%	�1�V 	�L!%	<W	
�1	ƥ7;KL0�	�L$%ðZa	�Z	<K		ǇQ 3	�V 	�K�Za	�V 	;K&	
;O(V	;a+�h 	/n	3K)V	�V 	 L3�	�K/	�1%O	<Wm	+V3	ŬQ	"X ,	
�	�	 O	+K3�K",	+K3�K"	L�3K	+PǍ�K30	�1	
0Q-O�	 ĦK1K	 ;a0P£	 {+	 ;V	 �0ZL�%	 ��	 ;K7h�L)�	
ƥKÃK)	�Ra�3K	�K		ĚVư	L7L7(	L7:0Za	+1	'PL)0K	.1	�V 	
�/P�	L7�K1�Za	ĦK1K	-K%�O%	�0ZL�%	�1�V 	;/P'K0	/n	
7WðKL)�	ŇV:$	�1	;/OµKċ�	;Z�	�Z	-BK7K	'V)K	<Wm	
�	�	 O	+K3�K"	7:h	.1	�L%L7L(0Za	�V 	/Kī/	;V	
+)V	 0P7K	 �)�;�;	 �K�	 Ǟ0a;V7�Za	 �Z	 L)ǞK&h	
;K/P'KL0�	 ;V7K	 �V 	 L3�	 �VM1%	 �1%K	 <Wm	 	 �	�	 O	
+K3�K"	 �V 	 %�)O�O-;KaǇR L%�	 	Ē7	 8+VL j�Z19,	
;aǑK)	�V 	/L<3K	/a�	8�K'Nź)O9	�1	L7L.ŀ	�K�	¯-Za	
ĦK1K	 .O	 L7L.ŀ	 �L%L7L(0K_	 �0ZL�%	 �O	 �	a,	 L�)�K	
	ĚVư	1Z�/1Kh	�O	L�a'�O	/n	/[�Q'	��1;%K	�V 	-a()	�Z	
%ZA)K	%&K		)/n	;�h)Kċ�	��Kh	�ǍKL7%	�7a	�7KL<%	
�1)K	<Wm	

</K1V 	čK(PL)�	L8µ$	�1	)P;a(K)	;PL7(K�a	�V 	;K&	
</K1V 		ěR Ƹ	;a�K0,	�/h�KM10Za	�1	�K�Za	�O	�!Z1%K,	
;/+h$	�1		ĒK<	�V 	;K&,	�	�	 O	+K3�K"	+Q$h%K	
�O	�1	+)O	��V	�O	0K�K	/n	��	-AO	�3Ka�	3�K)V	�V 	
L3�	 %W0K1	 <Wm	 /q	 +)O	  O/	�Z	 	)�V 	 �0K;Za	 �V 	 L3�	
(ņ7K'	'V%K	�a	�1		)�V 	ĦK1K	�ǍP%	�O	�		�L%.K	�O	
;1K<)K	�1%K	�am	;aǑK)	�O	�1	;V,	/q	;aǑK)	�V 	-Z"h	
�,	�7)h;h	�1	�/�		�Z		)�V 	ĦK1K	�'K)	L��	��	
;.O	/K�h'8h)	�1	;/&h)	�V 	L3�	.O	(ņ7K'	'V)K	�K<%K	
�am

(ņ7K'
�Z.	�.	8V:KL�	8V�1	
(L)'V8�	�	�	 O	+K3�K")

research and development in renewable energy 

technologies.

In addi}on to academic and research ac}vi}es, 
the Ins}tute community is con}nually commited 
to furthering its social responsibility. As a Regional 

Coordina}ng Ins}tute of Unnat Bharat Abhiyan 
(UBA) of GoI, ins}tute9s ac}vi}es included 
opera}onalizing UBA ac}vi}es efec}vely for the 
development of Local Self Government (LSG) 

Bodies in Kerala and developing a framework for 

the Academic Support System for Sustainable Rural 

Development. Palakkad Math Circle, another IIT 
Palakkad outreach ini}a}ve is primarily targeted at 
high school students and works to bring professional 

mathema}cians into direct contact with high school 
students. Pale Blue Dot, a Public Lecture Series 
jointly organised by IIT Palakkad, Palakkad District 
Library and UBA aim to promote scien}oc inquiry 
and cri}cal thinking in the community by organizing 
talks by prominent thinkers from around the world 

on diverse topics. IIT Palakkad mo}vates its young 
NSS student volunteers for selness community 
service throughout year. Various ac}vi}es were also 
conducted by 8PETRICHOR9, the techno-cultural fest 
of IIT Palakkad, 8Kadambini9, the Women9s Forum of 
the Ins}tute, and various student clubs, aiming to 
break the loop of monotony that everyday life has 

to ofer and get crea}ve energies nowing. 

With the rigour, dedica}on and enthusiasm of our 
excellent faculty, staf and students combined with 
our state-of-the art teaching and research facili}es 
IIT Palakkad is all set to take a big leap forward in 

its journey to perfec}on. I thank my team for their 
eforts and am apprecia}ve of the talent they 
represent. On behalf of the ins}tute, I also wish to 
thank the Board of Governors of the ins}tute and 
the MoE for all the guidance and support provided.

Thank you. 

Prof. A. Seshadri Sekhar 

(Director IIT Palakkad)
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BACKGROUND

+R_.QL/

.K1%O0	�[ĤZL��O	;aǑK)Za	(�	�	 O)	�O	ǑK+)K	.K1%	
;1�K1	 ĦK1K	 ��	 �n �O0	 =K)Q),	 �[ĤZL��O	 ;aǑK)	
L(L)0/,	1961	�V 	/Kī/	;V	1KƸj O0	/<đ	�V 	;aǑK)Za	�V 	
{+	/n	�O	�		&Om	�P3K		2014	�V 	�n �O0	-� 	/n	�V 13	
1Kù	/n	��	�	�	 O	�O	ǑK+)K	�K	�ǍK7	1�K	�0K	
&K	�1	20	)7a-1	2014	�Z	%ěK3O)	/K)7	;a;K()	�7a	
L7�K;	/a�K30	(�/���1"O)	�7a	<K3	/n	L8µK	/a�K30	
(�/�	)	ĦK1K	�	�	 O	/�K;	�Z	;3K<�K1	;aǑK)	�V 	
{+	/n	)KL/%	L�0K	�0K	&Km	3Z�;.K	)V	25	�P3K		2016	
�Z	�<	)�	�	�	 O	�O	ǑK+)K	�V 	L3�	L7(V0�	+KM1%	
L�0Km

�	�	 O	+K3�K"	)V	2015	/n	�Z�O+K1K	/n	<L30K	
�a O�V V"	 �q +;	 �V 	 L�1K�	 �V 	 +M1;1	 /n	 120	 �K�Za	 �V 	
�K1a L.�	)K/Ka�)	�V 	;K&	+M1�K3)	8P{	L�0Km	<K3K_L�,	
2019	 �O	 8Pz�%	 /n,	 �	�	 O	 +K3�K"	 )V	 +)V	
+M1�K3)	�Z	�aL8�	{+	;V	)O3K	+M1;1	/n	ǑK)Ka%M1%	
�1	L'0K	&K,	�Z	�;�V 	ǑK0O	+M1;1	�K	��	L<ǟK	<Wm	
7%h/K)	 /n,	 0<	 ;aǑK)	 'Z	 +M1;1Za	 /n	 �K0h	 �1%O	 <W;	
<L30K	+M1;1	�1	)O3K	+M1;1,	%&K		�;V	+)V	L-ƇP 3	
)�	;ǤKL�	+M1;1	/n	ǑK)Ka%M1%	L��	�K)V	�V 	L3�	%W0K1	
L�0K	�K	1<K	<Wm

0<	;aǑK)	'V8	�V 	L7L.ŀ	L<ǟZa	;V	��	��	�O7a%	�K�	
�7a	 ;a�K0	 ;/P'K0	 �K	 .1$-+Z:$	 �1%K	 <W	 �1	 0<	
.K1%	�V 	��	;Q¶	��%	�V 	{+	/n		.1K	<Wm	0<	�K�Za,	
L8µ�Za	 �1	 �/h�KM10Za	 �O	 ;.O	 ƥK7;KL0�	 �1	
ƥN£�%	 �{1%Za	 �Z	 +Q1K	 �1)V	 �V 	 L3�	 čK(PL)�	
;PL7(K�a	�1	�{1%Za	�V 	;.O	;K�Z-;K/K)	;V	;P;Në%	
<Wm	8WµL$�	7:h	2022-2023	/n,	�	�	 O	+K3�K"	)V	
L.0KaL��O	�O	 ��	 )		8K�K,	 &Kh%̂	 "V K	 L7ðK)	 �7a	
L.0KaL��O	�O	8P{�%	�O	<Wm	7%h/K)	/n,	�;	;aǑK)	

The Indian Ins}tutes of Technology (IITs) were 
established by the Government of India as Ins}tutes 
of Na}onal Importance through a Central Statute, 
the Ins}tutes of Technology Act, 1961. An IIT in the 
state of Kerala was proposed in the July 2014 union 
budget and on November 20, 2014, IIT Madras was 

designated as the mentor ins}tute by the Ministry 
of Educa}on (MoE) the then Ministry of Human 
Resources and Development (MHRD). The Lok 
Sabha passed the bill for the establishment of six 

new IITs on July 25, 2016.

IIT Palakkad began opera}ons in 2015 with an ini}al 
enrollment of 120 students on the rented premises 

of the Ahalia Integrated Campus in Kozhippara. 

However, in early 2019, IIT Palakkad par}ally shived 
its opera}ons to the Nila campus, which forms part 
of its permanent campus. Presently, the ins}tu}on 
func}ons across two campuses; the Ahalia campus 
and the Nila campus, and is geýng ready to 
transi}on to its brand-new Sahyadri campus.

The Ins}tute nurtures a vibrant student and faculty 
community drawn from diferent parts of the 
country and has emerged as a microcosm of India. 

It is equipped with state of the art facili}es and 
ameni}es to meet all the professional and personal 
needs of the students, faculty and staf. In the 
academic year 2022-2023, IIT Palakkad introduced 

a new branch of engineering, namely Data Science 
and Engineering. Currently, the ins}tute ofers an 
extensive range of programmes including ove B.Tech 
programmes, six M.Tech programmes, three M.Sc 

programmes, and doctoral programmes catering 

to a diverse student body of over 1200 individuals. 
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ĦK1K	1200	;V	L(�	ƥN£0Za	�V 	 L7L7(	�K�	;/Q<	�O	
�7ư�%K�a	�Z	+Q1K	�1)V	7K3V	+Ka�	-O. V�.	�K0h�/,	
�<	 �/. V�.	 �K0h�/,	 %O)	 �/.�;;O	 �K0h�/	 �1	
"X¡1V 	�K0h�/	;L<%	�K0h�/Za	�O	��	L7ǍR%	�Ra�3K	
�ǍKL7%	 L�0K	 �K%K	 <Wm	 0<	 ;aǑK)	 +Zǌ"X¡Z13	
CV 3ZL8+	.O	�'K)	�1%K	<Wm	

;P1ƀ	 ;ǤKL�	 +7h%	 �Ra�3K	 �V 	 ;K/)V	 NǑ%,	 .K1%O0	
�[ĤZL��O	;aǑK),	+K3�K"	�K	)0K	+M1;1	500	��A	
�V 	L78K3	.Q.K�	/n	L7ǍKM1%	<Wm	+K3�K"	L�3V	/n	�ZNâ	
�Z0a- Q 1	1K�/K�h	�V 	 L)� 	1$)OL%�	{+	;V	7NǑ%	
0<	+M1;1	�ƪ0h�)�	�K�R L%�	+M17V8	/n	 ��	�/P�	
7ǑK)		+3ť	�1%K	<Wm	 1200	�K�Za	�Z	;/K0ZL�%	
�1)V	�V 	L3�	L"@K�)	L�0K	�0K	0<	čK(PL)�	+M1;1	
;aǑK)	�V 	L3�	��	/<đ+Q$h	/O3	�V 	+Ą1	�K	�L%L)L(đ	
�1%K	<Wm	0<	�;	;aǑK)	�Z	;7tâ	-PL)0K'O	#K_�K	�'K)	
�1)V	�O	 Q  	�L%-Ĝ%K	�K		'K<1$	�ǍP%	�1%K	<W	�Z	
L�	��	+Z:$	�1	;/RĜ8K3O	L8µ$	+0Kh71$	�K	L)/Kh$	
�1%K	<Wm	

	oVm 
1.	 L7ðK)	%&K	�[ĤZL��O	/n		â	�V$O	L8µK	�'K)	�1)V	

�V 	 L3�	 ;7tā/	 8WµL$�	 7;a1�)K	 %&K	
a%18KǏO0	)P;a(K)	<V%P	�K�Za	�7a	;a�K0	;'Ǜ	
'Z)Za	 �V 	 L3�	 ��	 ;R�)Kċ�	 7K%K71$	 	+3ť	
�17K)Km		

2.	 	ĤZ�Za	�O	-B%O	/Ka�	�O	+QLāh	�V 	L3�	�K�	µ/%K�a	
)n	7RNĜ	�1)Km		

3.	 �K�-;a�K0	)P+K%,	)P;a(K)	�	 +P ,	�)h3Za	/n	
��K8),	%&K	�K�Za	�V 	L)0Z�)	/n	7WLƳ�	/K)�Za	�K	
)P1µ$	�1)Km	

4.	 �/�)Za	�V 	�ƚK$K&h	�L&h�	7RNĜ	/n	�ZĒK<)	ĦK1K	
7KaL�%	�[ĤZL��O0	<ǍµV+	;V	.K1%	;1�K1/1Kù	
;1�K1	�O	 L7L.ŀ	)7O)	�7a	�3	1<O	0Z�)K�a	�V 	
/Kī/	;V	 1KƸj 	 L)/Kh$	/n	 .K�O'K1O	 %&K	 �;�V 	 �L%	
7'K)	�1)Km		

5.	 )P;a(K)	�7a	 L7�K;	+1K/8h		+3ť	�17K)K,	�Z	
��	 ǞǑ	 	ĤZ�-�K'V L/0Ka	 +K h)8l+	 ;RL�%	
�1V�K,	 L�;�V 	 ĦK1K	 Ǟ'V8O	 	ćK')�āKh�a	 �Z	
�L%0Z�O	3K.		+3ť	�17K0K	�K	;�V �Km	

The Ins}tute also ofers postdoctoral fellowships.

Nestled against the picturesque Sahyadri mountain 
range, the Indian Ins}tute of Technology Palakkad9s 
new campus sprawls across a vast expanse of 

500 acres. Strategically posi}oned near the Kochi 
Coimbatore highway in Palakkad district, the 

campus ofers a prime loca}on with stunning natural 
surroundings. Designed to accommodate 1200 
students, the state-of-the-art campus represents a 

signiocant milestone for the ins}tute. It exemplioes 
the ins}tu}on9s unwavering commitment to 
providing top-notch infrastructure that creates a 

nurturing and enriching learning environment

Objectives
1. To provide the best educa}onal infrastructure 

and facili}es to impart world-class educa}on in 
science and technology and to foster a crea}ve 
atmosphere for interdisciplinary research by 

both students and faculty.

2. To increase and improve student intake and 

preparedness to meet the growing demands of 

industry.

3. To match global standards in student-faculty 

ra}o, research output, publica}ons in journals 
and placement of students.

4. To par}cipate in, and contribute to na}on 
building through various nagship schemes of 
the Government of India/State Governments 
that require technological interven}ons, 
thereby facilita}ng and promo}ng the welfare 
of ci}zens.

5. To provide research and development 

consultancy, through industry-academia 

partnerships and innova}on-incuba}on 
ecosystems, and thereby ensure a compe}}ve 
edge for indigenous manufacturing.
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L.8K;) 

_µ 
�O 1/V8 7n� Vo1),	)P-Ĝ	;a�K0,	�	�	�/	
-q�3Z1	�7a	�	�	�/		'0+P1

;'o�$
�Z. �. 8V:KL� 8V�1,	L)'V8�,	�	�	 O	+K3�K"	
(+'V)	;'Ǜ)
�O/%O. ;[oK �PoK,	;a0P£	;L�7	( O	),	�/���1"O
�O/%O. �L8%K 1X0 �	��;,	�/P�	;L�7,		â	L8µK	
L7.K�,	�V 13	;1�K1	(+'V)	;'Ǜ)
�O. �. )-K1;P,	�/P�	;L�7	(L8µK),	L8µK	L7.K�,	
0Q O�3�	
�Z. �3.�;. �$V8,	�	�	 O	/�K;
"X. ;PmW0K 8)/P�/,	�Z,V ;1,	L�3+[�	/VL"�3	
�X3V�,	�Vŀ	
�O. 1�P 7V1K-V3O,	/W)VL�a�	+K h)1,	;O�O�V 	 V©Z3X�O�,	
<W'1K-K'
"X. ;Z7) 3K3 'K;,	�	�	 O	+K3�K"
"X. +O0Q: +O. �P {1,	�	�	 O	+K3�K"	
"X. �$V8 ) 1K�),	�.K1O	�P 3;L�7,	�	�	 O	
+K3�K"	

GOVERNANCE

Chairperson
Shri. Ramesh Venkateswaran, Adjunct Faculty, IIM 

Bangalore and IIM Udaipur 

Members
Prof. A. Seshadri Sekhar, Director, IIT Palakkad 
(Ex-oïcio Member)
Smt. Saumya Gupta,  Joint Secretary (TE), MHRD
Smt. Ishita Roy IAS, Principal Secretary, 

Department of Higher Educa}on, Government of 
Kerala (Ex-oïcio Member)
Shri. A. Anbarasu, Principal Secretary 

(Educa}on), Department of Educa}on, UTLA
Prof. L. S. Ganesh, IIT Madras

Dr. Subbiah Shanmugam, Professor,  Kilpauk 

Medical College, Chennai

Shri.  Raghu Verabelli, Managing Partner, CGK 

Technologies, Hyderabad

Dr. Sovan Lal Das, IIT Palakkad

Dr. Piyush P Kurur, IIT Palakkad

Dr. Ganesh Natarajan, Registrar (i/c), IIT Palakkad 
(Secretary to the BoG)

3.1 L.8K;) /a"3
BOARD OF GOVERNORS
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_µ
�O. 1/V8 7n� Vo1), ;<K0�	;a�K0,	�	�	�/	
-q�3Z1	�1	�	�	�/		'0+P1

;'o�$
�Z. �. 8V:KL� 8V�1,	L)'V8�,	�	�	 O	+K3�K"
�O/%O. ;[oK �PoK,	;a0P£	;L�7	( O	),	�/�	,	.K1%	
;1�K1
�O. ;a�Z� �+Q1,	�V�;	�1	�,�,		â	L8µK	L7.K�,	
�/�	,	.K1%	;1�K1
�Z. L3�O L,L3+,	"O)	(0Z�)K),	�	�	 O	/�K;
�Z.  X/ 7O /WmQ,	L;L73	�a�OL)0M1a�,	�	�	 O	-XźV
"X. �$V8 ) 1K�),	�P 3;L�7	(�.K1O),	�	�	 O	
+K3�K"	(;'Ǜ	;L�7)

_µ 
�Z. �. 8V:KL� 8V�1,	L)'V8�,	�	�	 O	+K3�K"

;'o�$ 
�O L77V� 8a�1 �;K',	/PÃ	L.0a%K,	;O+O"ŮQ"O,	
L�7Vĺ/
�Z,V ;1 �; � ;mKL;1K�,	īµ,	�a�OL)0M1a�	0QL) ,	
�	�	 O	/�K;
�O �; 1K/K)P�/,	;V7KL)7Rā	L)'V8�,	"O;O�;	�/,	
"O�	,	/Pa-	
�O +O ;[ a'11K�,	;V7KL)7Rā	"O"O�O,	;O+O"ŮQ"O,	�Vŀ	
�O 1K�O7 �V .�V .,		+	/PÃ	L.0a%K	(	),	�V �;	-O,	
+K3�K"
"X. 7O. ;n-L&3�P /K1,	īµ,	L.0KaL��O	�K0h	L7.K�,	
�	�	 O	+K3�K"	(;'Ǜ)

Chairperson
Shri.  Ramesh Venkateswaran, Adjunct Faculty, 

IIM Bangalore and IIM Udaipur

Members
Prof. A. Seshadri Sekhar, Director, IIT Palakkad
Smt. Saumya Gupta, Joint Secretary (TE), MoE, 
Government of India

Shri. Sanjog Kapoor, JS & FA, Department of 
Higher Educa}on, MoE, Government of India
Prof. Ligy Philip, Dean (Planning), IIT Madras
Prof. Tom V Mathew, Civil Engineering, IIT 

Bombay

Dr. Ganesh Natarajan Registrar (i/c),  IIT Palakkad 

(Member Secretary)

Chairperson
Prof. A. Seshadri Sekhar, Director, IIT Palakkad

Members
Shri. Vivek Shankar Prasad, Chief Engineer, 

CPWD, Trivandrum
Prof. S A Sannasiraj, Chairman, Engineering Unit, 

IIT Madras

Shri. S Ramanujam, Rtd Director, DCSEM, DAE, 
Mumbai

Shri. P Soundararaj, Rtd DDG, CPWD, Chennai.
Shri. Rajeev K K, Deputy Chief Engineer (E), KSEB, 
Palakkad

Dr. V. Senthilkumar, Chairman, Engineering 

Works Department, IIT Palakkad (Member 
Secretary)

3.2 L7M ;L/L% 
3.2 FINANCE COMMITTEE

3.3 .7) L)/Kh$ �7a �K0h ;L/L% 
3.3 BUILDING AND WORKS COMMITTEE
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_µ
�Z. �. 8V:KL� 8V�1,	L)'V8�,	�	�	 O	+K3�K"	
(+'V))

;'o�$ 
�	�	 O +K3�K" �V  ;.O "O) (+'V))
;.O L7.K�K_µ �1 �n �, �	�	 O +K3�K" 
(+'V))
�	�	 O +K3�K" �V  ;.O �Z,V ;1
�Z,V ;1 �O3%K �V ,	/K)L7�O	�1	;K/KL��	L7ðK)	
L7.K�,	�	�	 O	/�K;
�Z. ;P�/ę/ 1K/�R _),	1;K0)	L7ðK)	L7.K�,	
�	�	�;;O	-q�3Z1
�Z. �O�Ka% 7V'Ka%/,	�a�OL)0M1a�	L"�K�)	L7.K�,	
�	�	 O	/�K;
"X. +O0Q: +O �P {1,	�;ZL;� 	�Z,V ;1,	�a œQ 1	L7ðK)	
�1	�a�OL)0M1a�	L7.K�,	�	�	 O	+K3�K"
"X. ;Z7) 3K3 'K;,	�;ZL;� 	�Z,V ;1,	/W�V L)�3	
�a�OL)0M1a�	L7.K�,	�	�	 O	+K3�K"
"X. +oV8 �,	;<K0�	�Z,V ;1,	1;K0)	L7ðK)	L7.K�,	
�	�	 O	+K3�K"
"X. L&1K +O,	;<K0�	�Z,V ;1,	L;L73	�a�OL)0M1a�	
L7.K�,	�	�	 O	+K3�K"
"X. /R$K3 �KaL% 'K;,	;<K0�	�Z,V ;1,	"V K	L7ðK)	
L7.K�,	�	�	 O	+K3�K"
"X. /K); �P /K1 �V)K,	;<K0�	�Z,V ;1,	�3VN¡j�3	
�a�OL)0M1a�	L7.K�,	�	�	 O	+K3�K"
"X. 1ZL<% 7/Kh,	;<K0�	�Z,V ;1,	�L$%	L7.K�,	
�	�	 O	+K3�K"
"X. L/% �P /K1 +K3,	;<K0�	�Z,V ;1,	.[L%�O	
L7.K�,	�	�	 O	+K3�K"
"X. 1K~3 �Z1K�PAO,	;<K0�	�Z,V ;1,	/K)L7�O	�1	
;K/KL��	L7ðK)	L7.K�,	�	�	 O	+K3�K"

Chairperson
Prof. A. Seshadri Sekhar, Director, IIT Palakkad 
(Ex-oïcio)

Members
All Deans of IIT Palakkad (Ex-oïcio)
All Heads of the Departments and Centres, 

IIT Palakkad (Ex-oïcio)
All Professors of IIT Palakkad

Prof. Srilata K, Department of Humani}es and 
Social Sciences, IIT Madras

Prof. Subramaniam Ramakrishnan, Department 
of Chemistry, IISc Bangalore

Prof. Srikanth Vedantam, Department of 
Engineering Design, IIT Madras
Dr. Piyush P Kurur, Associate Professor, 

Department of Computer Science and 
Engineering, IIT Palakkad

Dr. Sovan Lal Das, Associate Professor, 

Department of Mechanical Engineering, IIT 
Palakkad

Dr. Padmesh A, Assistant Professor, Department 
of Chemistry, IIT Palakkad

Dr. Athira P, Assistant Professor, Department of 
Civil Engineering, IIT Palakkad

Dr. Mrinal Kan} Das, Assistant Professor, 

Department of Data Science, IIT Palakkad
Dr. Manas Kumar Jena, Assistant Professor, 

Department of Electrical Engineering, IIT 
Palakkad

Dr. Rohit Varma, Assistant Professor, Department 
of Mathema}cs, IIT Palakkad
Dr. Amit Kumar Pal, Assistant Professor, 

Department of Physics, IIT Palakkad
Dr. Rahul Choragudi, Assistant Professor, 

Department of Humani}es and Social Sciences, 
IIT Palakkad

3.4 �-a(�KM1$O ;L/L% (;O)V )
3.4 SENATE
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�/aL�%O
�	�	 O +K3�K" �V  ;.O �;ZL;�  "O) (+'V))

L78V: �/aL�%O
8WµL$�	/K/3Za	�V 	;L�7,	�	�	 O	+K3�K"
�K�	/<K;L�7,	�	�	 O	+K3�K"
ǔK%�Zā1	/K/3Za	�V 	;L�7,	�	�	 O	+K3�K"
)P;a(K)	/K/3Za	�V 	;L�7,	�	�	 O	+K3�K"

;L�7
"X. �$V8 ) 1K�) (�.K1O �P 3;L�7),	�	�	 O	
+K3�K"

Invitees
All Associate Deans of IIT Palakkad (Ex-oïcio)

Special Invitees

Academic	Affairs	Secretary,	IIT	Palakkad
Student	General	Secretary,	IIT	Palakkad
Post	Graduate	Affairs	Secretary,	IIT	Palakkad
Research	Affairs	Secretary,	IIT	Palakkad

Secretary
Dr. Ganesh Natarajan (Registrar i/c), IIT Palakkad
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3Z��)

4.1 �8K;) 
�Z.	�.	8V:KL�	8V�1

"X.	�)a'	 O.�).;O

"X	;P(O8	 O.�V .

"X.	3¶O	8a�1	�V .

�Z.	��'O8	-K01O

"X.	�$V8	) 1K�)

"X.	8Ka%K�P /K1	/Z<)

;a�K0Kīµ	�8K;)

L)'V8�

;a�K0K_µ, 8WµL$�

;< ;a�K0K_µ, 8WµL$� (}K%�) 

;< ;a�K0K_µ, 8WµL$� (}K%�ZM1)

;a�K0K_µ, �K� /K/3V

;a�K0K_µ, �8K;)

;a�K0K_µ, �	;O �a " �;�1

�.K1O �P 3;L�7

4.2 ;a�K0�$

�WL7� L7ðK) �7a L.0KaL��O 
�Z. ��'O8 -K01O,	+O��"O	(;Z1-Z)	0QL)7L;h O	+VM1;)
)P;a(K)	µV�:	�ƀQ)Z3X�O,	�ƀQ)Z&V1V+O,	<Zǌ-+W&Z�V)	�a 1V³),	7W¹O),	� Z�ƀQ)	1Z�m

"O -O  O 1K/KL3a�}K/O _V%K 

"X. mP3 18O' +O,	+O��"O	(�)�	 O	�K3O� )
)P;a(K)	µV�:	)W)Z	L7ðK)	�1	�[ĤZL��Om

1;K0)8K�
"X. 'V-K1%O � �l,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	 µV�:	 ;WĜKaL%�	 1K;K0L)�	 .[L%�O,	 �W7.[L%�O0	 �L�0K�a ,	 )1/	 ;a�L)%	 +'K&h,	 �L±L3L�0/	 �7a	 )X)-
�L±L3L�0/	;KaNÃ�O0	0KaL��O,	/W�Z/Z3V®QƠ	�O	�L%8O3%K,	-K0Z+XL3/;hm

"X. L')V8 ��'O8),	+O��"O	(�V	�)	;O	�	�;	�1	,	-q�3Z1)
)P;a(K)	µV�:	+'K&h	1;K0)	L7ðK),	L7:/	�W  L3L;;,	+0Kh71$	�W  KL3L;;m



ANNUAL REPORT 2022-23 

I IT PALAKKAD
12

"X. L/a Q  +Z1V3,	+O��"O	(L/0K/O	L7ƳL7ĤK30,	ŞZM1"K,	0Q�;�)
)P;a(K)	µV�:	L"�K�),	;aƲV:$	�1	)Z73	�K-hL)�	+'K&h	�V 	)P�0Z�,	;P�K/Z3V®P31	�1	/W�Z/Z3V®P31		1;K0)	
L7ðK),	,Z Z	1;K0)8KǏ	m

"X. +'/V8 �.,	+O��"O	(�aǌOĆQ 	�,	,a "K/n 3	;K�a;V�,	/W;O	0QL)7L;h O,	ņQ�O3q")	
)P;a(K)	µV�:	�oœQ V8)3	1;K0)	L7ðK),	/Z3V®P31	L;/P3V8),		ŀ%	�L%'8h	%�)O�m

"X. ;P�%O� ;V) /�P/'K1,	+O��"O	(�a L"0)	�;ZL;�8)	,X1	'	�Nƌ7V8)	�C	;K�a;	(�		�	;O	�;)
)P;a(K)	µV�:	L;a�3	/Z3V®P3	ŞZ1V;Vň	�1	,Z;h	ǕV¡j ZǇZ+O	ĦK1K	�Z O)	,ZNƎa�,	L/;,XNƎa�	�1	���O�1$m

"X. 8)/P�1K�Q 8a�1;V�1),	+O��"O	(�	.�	.�;;O	,	-q�3Z1)
)P;a(K)	µV�:	�K-hL)�	1;K0)	L7ðK),	��o)Z/VL j�	1;K0)	L7ðK),	;P+1/X3V®P31	+'K&h	1;K0)	L7ðK),	+XL3/1	
1;K0)	L7ðK)m

"X. ;P8.K) ;K(P�K),	+O��"O	(�V ;	7Vǌ)h	M1�7h	0QL)7L;h O,	¯O73q",	�L<0Z,	0Q�;�)
)P;a(K)	µV�:	1K;K0L)�	�O7L7ðK),	�Z V	$P	71Z(�Za	�K	L7�K;,	�0K+�0,	�Z O)m

"X. 1ZL;%K �P L)L03,	 +O��"O	 (�aǌOĆQ 	�W  K3K	"O9�ŇVNǌ�WL;�	 L±L/�K	 (�	;O�	®Q),	 -KL;h3Z)K	 �aǌOĆQ 	
�,	;K�a;	�a "	 V©Z3X�O	(-O�	�; O),	ǕV))
)P;a(K)	µV�:		ěR Ƹ	;<	3K	"	�V 	;K&	;WĜKaL%�	�1	�oœQ V8)3	1;K0)	8KǏm

"X. 0P71K� �V ,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	/PÃ	;/Q<	1;K0)	L7ðK)	�7a		ĈV1$,	��o)Z/V VL3�	1;K0)	L7ðK),	3�P		$P	;L�0$,	�K-hL)�	
1;K0)	L7ðK)m

�a}K01 ;a�K0 

"X. L�0K�P /K1O ;O. +O.	�X)o3	L7ƳL7ĤK30,	;a0P£	1Kù	/VM1�K	
)P;a(K)	µV�:	�oœQ V8)3/;WĜKaL%�	1;K0)	8KǏ

"O -O  O 1K/KL3a�}K/O _V%K 

"X. 0P�n� �[A �Z KL�1O,	+O��"O	(�)�	 O	7K1a�3)
)P;a(K)	µV�:	�3V¡j Z�W L/ǌj O,	L7ƲV:$Kċ�	1;K0)	L7ðK),	-K0Z;n;1,	L701V-3	;n;1
��Kh	)P�0Z�,	)W)Z,K�L��V 8)m

L;L73 L.0KaL��O  
"X. L&1K +O.,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	�a �Vó	-VL;),	<K�"j Z3XL��3	/X"L3a�	�1	L)Lƪ%	L7ƲV:$,	�3	;a;K()	�-a(),	3q"0Q�	/	3q"�71	
+M17%h)	/X"L3a�,	�37K0P	+M17%h)	�.K7	L7ƲV:$	/n	.L7Ǆ7KL$0Kam
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"X. L'}K. +O. 7O.,	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	.Q-%�)O�O	�7a	.Q-+0Kh71$	L.0KaL��O,	 L�0ZL;a&VL ¹	�7a	�K	a"	;P(K1	%�)O�,	�-L3%	+RėO	�O	
'O7K1n 	�1	% -a(,	L.0KaL��O	L-<VL701	�,	;Xř	 V̄	;X�3,	;n j OŝQ�	/X"L3a�	�1	�/V�	L7ƲV:$m

"X. L)3 �P /K1 �/. 7O.,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	�ǕK%	;a1�)K�a m

"X. /(P �KL%h� �/.,	+O��"O	( V¹K;	�	�a "	�/	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	�-L3%	�1	�-L3%	�a �O 	;a1�)K�a ,	L-�A%O	;a1�)K�a	�K	;a1�)Kċ�	/QƚKa�),	�W1-	L 7) K8� K 1 O	
+1Oµ$	�1	/QƚKa�),	L��	�a�OL)0M1a�m

"X. ;P.K8O: L/�K,	+O��"O	(�-)h	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	;1,V ;	�1	.Q�3	�3L7ðK)	+1	�37K0P	�1	/K)7�L)%	�.K7m

"X. -O.�V . .K7&1K&),	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	+M17<)	�$K3Om

"X. ;P(O8  O. �V .,	+O��"O	(ŞZM1"K	L7ƳL7ĤK30,	0Q�;�)
)P;a(K)	µV�:	.Q-%�)O�O	L.0KaL��O:	"O+	CK	a"V8);	/R'K	NǑ1O�1$;	�1	/R'K-;a1�)K	;<.KL�%Km

"X. �7O)K �a�K(1),	+O��"O	(�	�	 O	/�K;	)
)P;a(K)	µV�:	/K��ZL-03		a()	;V3,	�3	/	+L8Ƹ	�3		+�K1,	/V 3	M1"³)/M1�71O,	L7'̂%1;K0)	�3/	+L8Ƹ	
 j O /n m

"X. ;a�P£K ��-%l,	+O��"O	(�	�	 O	�K)+P1)
)P;a(K)	 µV�:	 L)NƷ0	�1	 �L%L�0K	 L)0a�$	 %a�	 ĦK1K	 8Z(	 ;a1�)K�a	 �K	 �a +)	 L)0a�$,	 �LŌ/3	 �a  j Z3,	 -V;	
��;Z3V8),	;-ǌj�1	8VL�a �	 V-3	 Vǌm

"X. 8L/h_K L;a<,	+O��"O	(�-)h	0QL)7L;h O,	�-)h,	0Q�;�)
)P;a(K)	µV�:	<K�"j ZN¯/V Z3X�O,	�1/	� )K	L7ƲV:$,	�37K0P	�a +)	�1	�37K0P	+M17%h),	�.K7	ī0),	�+'K	
�-a()	/n	M1/Z 	;n�L;a�,	�3	;a;K()	�-a(),	)X)-+X�a 	�Z%	�'Q :$,	�3	)OL%	L7ƲV:$m

"X. ;O. 7O. 7O$K 7V$P(1),	+O��"O	(�	�	 O	�A�+P1)
)P;a(K)	µV�:	+M17<)	L.0KaL��O,	+V7/n 	L.0KaL��Om

"X. ;n-L&3�P /K1 7O.,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	L)/Kh$	L.0KaL��O	�1	�-a()m
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"X. 1K�V 8 �V. L+m	,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	L/ăO	�K	��O0	ƥ7<K1,	.Q-��R L%	L7ðK)	/n	1�)Kċ�	/X"L3a�,	+V7/n 	)P�0Z�Za		<V%P	.QL/	;P(K1m

"X. �Z�P 3)K& ;O,	(�	�	 O	/�K;)
)P;a(K)	µV�:	ǌj�13	L.0KaL��Om

"X z$ ;O.�.,	+O��"O,	(�	�	 O	/�K;)
)P;a(K)	µV�:	�3KǌZ-ŔKNǌ�	µL%	L7ƲV:$	�V 	L3�	ǌZ�V Nǌ�	/V8�O	L7L(m

"X. a�V 8 �P /K1,	+O��"O	(�	�	 O	L'ƛO)
)P;a(K)	µV�:	.Q-%�)O�O	�a�OL)0M1a�

)P-M ;a�K0

"X. �1. 7n� 1K�7),	+O��"O	(�	.�	.�;;O.	-q�3Z1)
)P;a(K)	µV�:		ćK'	L"�K�)	�7a	L.0KaL��O,	+'K&h	L7ðK)	�1	+0Kh71$	L7ðK)m

�Z. �;. �/. L87 )�n�
)P;a(K)	µV�:	8<1O	<X ǕX 	7K0P	�P$7āK	/XL) M1a�,	/X"L3a�	�1	 L)0a�$;	7K0P	�'Q :$	/XL) M1a�	�V 	 L3�	;n;1;	
ƥN£�%	�¹+Z@1	�1	ǞKǒ	�.K7;	7KǍL7�	 L7Ƴ	 L)�K;		Ē�h)	/XL) M1a�	�1	/X"L3a�;	+M17V8	�1	�Z%	
	Ē�h)	L)0a�$	�[ĤZL��O;	�)"Z1	7K0P	�P$7āK	/XL) M1a�,	/X"L3a�	�1	L)0a�$;		Ē�h)	;Q�O	�1	�Z%	L7.K�);	7K0P	
�P$7āK	7�l�1$	�1	.L7Ǆ7K$O	�V 	L3�	/8O)	3L)k�	%�)O�m	

�a oQ 1 L7ðK) �7a L.0KaL��O  
"X. 'O+� 1K�n��;K',	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	;K<�0h,	�K,	L;ĜKa%m

"X. �VL;) -K-Q,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	;WĜKaL%�	�a œQ 1	L7ðK)	-	/PÃ	{+	;V	�K,	L;ĜKa%	�1	�ƊZM1'/m

"X. +O0Q: +O. �P {1,	+O��"O	(�	�/�;;O	�Vŀ	)
)P;a(K)	µV�:	�Z�KL/a�	.K:K�_ ,	 K�+	L;ĜKa%	

"X. _ h ;)O,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	7K013V;	)V 7�h ,	;Z83	)V 7�h ,	+M17<)	)V 7�h

"X. �R L%�K 1K/K}K/O,	+O��"O	(�		�		 O	/�K;)
)P;a(K)	µV�:	+M18ZL(%	�ƊZM1'/,	�K,	L;ĜKa%	�1	�ƊZM1'/,	oLƸ�Z$	�ƊZM1'/
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"X. ;a'O+ �a�),	+O��"O	(�	�	 O	L'ƛO)
)P;a(K)	µV�:		â	L)ƿK')	�oœQL a�,	+Zǌ-L;L3�X)	;čK+),	�a œQ 1	�L�h  V�1m

"X. 	mO�R _) �V1K/a�3&,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:		â	�'8h)	�oœQL a�,	"Z/V)	L7L8Ƹ	.K:K�_ 	("O�;�3),	�KC	�)KL3L ¹,	.K:K	�(KM1%	;P1µK,	�a 1)V 	
�C	L&aØm

"X. L77V� �%P7o'O,	+O��"O	(ŞZM1"K	�a 1)V8)3	0QL)7L;h O,	L/0K/O,	�,	�3,	0Q�;�)
)P;a(K)	µV�:	+K71	�7a	&/h3	�LCL;�a  	 KǇ	8VĎQL3a�	ǌj V V�O	,X1	/ƌO	/	/VL)	�Z1	�Z;V;1,	;K�-1	;P1µK,	;K�-1	
L,L��3	L;ǌ/	�1	�	� Om

"X. �R _/QL%h L')V8,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	+M17%h),	+M17%h)	�1	-QL30)	Ca ³)	�L 3%K		+K0Za	+1	)		;O/K�a m

"X. �O/a% .ăK�K0h,	+O��"O	(.K1%O0	;KaNÃ�O0	;aǑK),	�Z3�K%K)
)P;a(K)	µV�:	�a œQ 1	L7ðK)m

"X. )O8 L<17V,	+O��"O	(�	�	 O	<W'1K-K')
)P;a(K)	µV�:	L;ǌ/	�1	)V 7L�k �,	;Xř7V01-+M1.KL:%	)V 7L�k �,	)V 7�h 	Ca ³)	7�Ph3K��V8),	5�Om

"V K L7ðK) 
"X. /R$K3 �KaL% 'K;,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�	:	/8O)	3L)k�,	"V K	;K�a;,	�K�7V;O	7V01	3L)k�,	-K0VL;0)	/X"3m

"X. ;<V3O .�K,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	/8O)	3L)k�,	�LŌ/K	�V8),	�W7	;Q�)K	L7ðK)m

"X. ;_�O% 'K;,	+O��"O	(;K	&	L� )O	L7ƳL7ĤK30	(UBS),	�Ka;,	�1	-Z3ZÎK	L7ƳL7ĤK30	(UniBo),	� 3O)
)P;a(K)	µV�:	��	�)	��,	3Z	+K71	L"@K�),	1O�XNń�V-3	�oœQL a�,	L"L� 3	�L�h  V�1,	L�ŌZ�K,O,	<K		3V73	
L;a&VL;;,	;O�O�1�m

"X. 3¶O )1L;o) L&0K�1K�),	+O��"O,	(�	�	�;;O	-q�3Z1)
)P;a(K)	µV�:	7K013V;	;a�K1,	L;Î3	�Z;VL;a�,	;Q�)K	�1	�ZL"a�	L;ĜKa%,	;KaNÃ�O0	L)ƶ:hm

"X. �ZL)L)�K +K3,	+O��"O	(%�)O�O	L7ƳL7ĤK30	�W ;1ǜX )h,	�/h)O)
)P;a(K)	µV�:	)X3V�	-V;	®Q1V8)	
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"X. )K1K0$) �K%+P1/ �R _),	+O��"O	(�M1@Z)K	ǌV 	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	�a œQ 1	L7ðK)m

"X. }L?3 L7oVo1 L<a�L/1V ,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	+K!	7�l�1$	�V 	L3�	ðK)	�KNō	�71<V"	�Z	�/	�1)Km

L7'̂0P%O0 L.0KaL��O  
�Z. L7)Z' �. �;K',	+O��"O	(�) O0Q	L;a�K+P1)
)P;a(K)	µV�:	L"L� 3	L;Î3	�Z;VL;a�,	7K013V;	;a�K1,	�V)	�a œQ 1	�a 1CV ;	L;ǌ/	<V%P	7O�3�;�		L;Î3	�Z;VL;a�m

"X. z$ 1K~3 �;.,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	+K71	�3V¡j XL)¹,	/Z 1	"j K�7,	+K71	�)7 h1	 Z+Z3X�O	�1	L)0a�$,	/ƌO	3V73	+K71		�Ň h ;h ,; [1	
��Kh	L�"	��O�1$,	+Ơ	�[AK		/XĎQ3V8)	�1	NǞL�a�	%�)O�,	+K71	�3V¡j XL)¹	�1	+K71	L;ǌ/m

"X. 1L7a' �Z0,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	)W)Z�3V¡j XL)�	�V 	�oœQ V8)3,	;WĜKaL%�	�1	�0Z�Kċ�	+<3Q	m
7WðKL)�	)P�0Z�Za	�V 	L3�		+�1$	

"X. 1V7%O +O.,	+O��"O	(�	�	�;;O	-q�3Z1)
)P;a(K)	µV�:	/K��Z	/	)W)Z�3V¡j XL)�;m

"X. }{+ ;K�,	+O��"O	(�Z3Z1K"Z	ǌV 	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	�1�,	�1	/K��Z7V7,	/[;/	1"K1,	/K��Z7V7	M1/Z 	;n�L;a�	/K��Z7V7	1V L"0Z/O 1m

"X. /<V8 �1. +Lm�1,	+O��"O	(�) O0Q,	L;a�K+P1)
)P;a(K)	µV�:	L"L� 3	L;Î3	�Z;VL;a�,	�a -V"V"	L;ǌ/,	ƌj K;K	a"	�/VL�a�

"X. ;P�Z/3 "V ,	+O��"O	(�	�	 O	L'ƛO)
)P;a(K)	µV�:	/K��Z7V7	�1	L/3O/O 17V7		+�1$	�1	� �,	1V L"0Z	�O±n ;O	/K��Z�3V¡j XL)�	L;ǌ/m

"X.  �XL-) �KaL;;,	+O��"O	(�	.�	.�;;O,	-q�3Z1)
)P;a(K)	µV�:	5	�O	;V3P31	)V 7�h 	�V 	7K013V;	;a�K1,	L"�K�),	L7ƲV:$	�1	)P�Q 3)	�K	µV�m

"X. L)zM �P<K,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	+K71	�3V¡j XL)¹	�1	"j K�7,	+Ơ-�[AK		/XĎQ3V8),	�)7 h1	�K	L)0a�$,	+K71	L;ǌ/	�NŔ�V 8)	
�V 	 L3�	+K71	 �3V¡j XL)¹,	��7O"O;O	�1	�,�;O O�;,	 +K71	±KL3 O	�1	<K/tL)¹,	�3VN¡j�	 j W³)	 L;ǌ/,	
M1ņQ�-3	�a O�V8),	/X"L3a�,	L7ƲV:$	�1	+K71	�3V¡j XL)�	L;ǌ/	�K	L)0a�$,	NǑ1%K	�1	L)0a�$m
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"X. /K); �P /K1 �V)K,	+O��"O	(�	�	 O	L'ƛO)
)P;a(K)	µV�:	 +K71	 L;ǌ/	�Z V³),	7K�"	�M10K	/XL) M1a�	 L;ǌ/,	 L;)�Z+;Z1	 V©Z3X�O	�K	)P�0Z�,	 +K71	
L;ǌ/	"K0)VL/¹,	+K71	L;ǌ/	L.0KaL��O	/n	��		/	/8O)	;O�)V	�K	)P�0Z�,	+K71	L;ǌ/	�a�OL)0M1a�	/n	L;Î3	
�Z;VL;a�	�K	)P�0Z�,	�a  j Z3	{/	�V 	L3�	;Xř7V01	;XƚQ8a;	�K	L7�K;	�1	L7�K;	)P�0Z�m

"X. 8WµK73O L��K�a%O,	+O��"O	(3Z1V)	L7ƳL7ĤK30,	)WňO,	�Ka;)
)P;a(K)	µV�:	)V 7�h 	L)0a�$	�$KL30Za	/n	NǑ1%K	/	L)0a�$	/	)P/K),	;K�-1	.[L%�	�$K3O	;P1µK	�1	�Z+)O0%K	�V 	
L3�	L)0a�$	L;ĜKa%	;a-a(O	oLƸ�Z$,	�7n 	L j �1	7ǑK/	+W1K/O 1	)P/K),	ǌZ�Nǌ�	M1�L�a�	LµL%�	L)0a�$m

"X. }V<K ��L.0V,	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	�W1-1V�O0	L)0a�$,	1Z-ZL ¹,	ùKL/%O0	0KaL��O,	)P�Q 3O	L)0a�$m

"X. ;P�oę/ /P3K,	+O��"O	(�	�	 O	�A�+P1)
)P;a(K)	µV�:	7O�3�;�		L;Î3	�Z;VL;a�,	L"L� 3	7O�3�;�		;L�h  	�1	L;ǌ/,	)P�Q 3O	L;Î3	�;aǇ1$m	

"X. L7�0 /P13O(1),	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	1Z-ZL ¹	�1	L)0a�$m	

"X. �O)K& L7�0�P /K1,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	;n;1	�1		+�1$	m	

"X. �/. 8-1O/3	 /L$�a '),	+O��"O	(�	�	 O	�P7K<K O)
)P;a(K)	µV�:	-K0Z�K�)3	�Z;VL;a�;L;�)3	�Z;VL;a�	,Z1	 L;�)3	±KL3 O	;V;/n ,	)Z�;V	 M1�KLÎ8),	"V)Z�L;a�,	
,O�1	�¹ j W³)	a"	�ŹV8),	7O�3�;�		L;�)3	�Z;VL;a�	�L�h  V�1	,Z1	�)�l-�L,L8�a  	�7n 	L" V³)	a"	
/K)O M1a�	L;ǌ/,	��//8O)	3L)k�	,Z1	�7n 	M1�KLÎ8),	�a 1)V 	�,	L&aØ	-	�)�l	�ňoo8)	M1"³)	ǌj V �O@,	
�ZLÎL 7	1V L"0Z;	a"	'K%K	L;®QM1 O,	/ƌO/Z"3	�ń/o8)	�Z;VL;a�,	�/V�	�Z;VL;a�	-	�1̂	�O-O,	1"K1,	3O"1,	;Z)K1,	
&/h3/��1̂		a"	<K�+1ǕV¡13m	

"X. )K�K �on� 0K'7 �Z13K,	+O��"O	()V8)3	0QL)7L;h O	�,	L;a�K+P1)
)P;a(K)	µV�:	+K71	�3V¡j XL)�	L;ǌ/	�O	L7Ƴ;)O0%K

)P-M ;a�K0 

"X. �1 7n� 1K�7)
)P;a(K)	µV�:		ćK'	L"�K�)	�7a	�a�OL)0M1a�,	;K/�O	L7ðK)	�1	+0Kh71$	L7ðK)m	
"O�; O-�aǕK01	;a�K0	īV%K	

"X. L)N�3 �R _) �/,	+O��"O	(�	�	�;;O,	-q�3Z1)
)P;a(K)	µV�:	3Z-3V n;O	�ƀPL)�V 8ň,	L"NǌjūQ V"	3L)k�	a"	L"NǌjūQ V"	ǌZ1V�m	
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/K)L7�O �7a ;/K� L7ðK) 
"X. )Q+ �X�h,	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	,V )Z/V)Z3X�O	�1	NǍđ7K',	�[ĤZL��O	L,3Z;CO,	�XNİ)Vİ3	L,3Z;CO	m	

"X. �O. ;P�K%K,	+O��"O	(/�K;	L7ƳL7ĤK30)
)P;a(K)	µV�:	L3a�,	;KaǇR L%�	�1		ā1	�+L)7VL8�	ī0);	.K:K	�1	�(PL)�%K;	�(PL)�	%L/3	;KL<č,	)P7K'	
ī0),	L;)V/K	�1	3Z�	(KL/h�	;a�'K0Za	�K	ī0)m	

"X. 1O)Q +PmP;,	+O��"O	(ņQ�W ;3	0QL)7L;h O,	0Q)K� V"	L�a �"/)
)P;a(K)	µV�:	,Z)VL ¹,	;ZL80Z3X�O,	LĦ.K:O	.K:K	L(�<$,	L7Ƴ	a�V�Om	

"X. /R%K 1X0,	+O��"O	(�7K<13K3	)V<{	L7ƳL7ĤK30)
)P;a(K)	µV�:	ƥK+K1	�1	L7�K;,	�L&h�	L7�K;m	

"X. ;P'8h) �1 �Ză	,	+O��"O	(�	�	 O	<W'1K-K')
)P;a(K)	 µV�:	 /n 3	 <VƑ	 /Za�	 /KL�h)3K�ó	 ;V³),	�ƌ1)V 	 +W1KL"Ó	 �)	 /n 3	 <VƑ,	 +NŬ�	 <VƑ	 �L&¹,	
/K��V8)	a"	/KL�h)3K��V8),	;VǺ0PL3 O�,	�n"1,	 M13V8)L8+	"K�7L;h O�	a"	 L";VL-L3 O�,	�ƀPL) O	/n 3	
<VƑ,	±KL3 VL 7	M1;�h,	)Za-<̂/)	a"	/n 3	<VƑm	

"X. 1K~3 �Z1K�PAO,	+O��"O	( K K	�aǌOĆQ 	�,	;Z83	;K�a;V�)
)P;a(K)	µV�:	 �&)Z�K,O	�,	'	�n�L�a�	)V�1	�,	;ZL80Z-��Z)ZL/�	<K�1K�l	+Zǌ-�aL"+n"n;	�)	{13	�a�	
�'V8m	

�L$% 
"X. 8Z� �P /K1 �/.,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	;Q�)K,	;KaNÃ�O	�1	;a.Kƥ%Km	

"X. 81& 8L8,	+O��"O	(L/L;L;+O	ǌV 	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	�aL8�	a%1	;/O�1$m	

"X. 3¶O 8a�1 �V .,	+O��"O	(L/L;L;+O	ǌV 	0QL)7L;h O,	0Q�;�)
)P;a(K)	µV�:	L"�n �L803	;/O�1$,	)X)-L3L)01	L7ƲV:$

"X. �O. +O. -K3K�P /K1,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	;V�3	�XoŔV¹	7VM1�-Ơm	

"X. �0)K1K0$) ;O. �1.,	+O��"O	(.K1%O0	;KaNÃ�O0	;aǑK),	-q�3Z1)
)P;a(K)	µV�:	�K0Khċ�	L7ƲV:$,	-)K�	ǕV;V;	�O	ùKL/L%,	)P/K)	L;ĜKa%m	
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"X. �0�R _) �)K'h)),	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	�		�L 3	�1,	�L 3	�L%8O3%K,	�L 3	ùKL/L%m	

"X. +1a�K/K ;1�K1,	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	�ƀQ VL 7	-O��L$%m	

"X. 1ZL<% 7/Kh,	+O��"O	(;O�/�	)
)P;a(K)	µV�:	-O��L$%O0	ùKL/L%m	

"X +h$ �-O1K�,	+O��"O	(�	�	�;;O	-q�3Z1)
)P;a(K)	µV�:	L)ŷ-�0K/O	 Z+Z3X�Om	

"X. <M17a8 1K0 L/M3,	+O��"O	(�	�	 O	/a"O)
)P;a(K)	 µV�:	 �oœQ V8)3	ŞP�"	 "K0)VL/¹,	 L,L) 	 L",1n;	 )P/K),	 /ƌOCV @	 +3Z,	 �/9"h	 �a 1CV ;	 /V&",	
/<K;K�1Za	/n	��NǙ�	%V3	M1;K7m	

"X. �Z+O�R _) L�1oP1&P 1V/V;),	+O��"O	(�	�	 O	-XźV	�1	/Z)K8	L7ƳL7ĤK30)
)P;a(K)	µV�:	;aÃKċ�	L7ƲV:$,	�L$%O0	�O7	L7ðK),	/ƌOCV @	�7	�7K<	;/ǛK�a

mK�% ;a�K0 

�Z. �;. ��. �P 3�$l,	(�	�	 O	-XźV)	*	31/05/2023	�Z	�K0h/P£m	
)P;a(K)	µV�:	�K0Khċ�	L7ƲV:$m	

�Z. 71(1K�) /Pz�K)a'/,	+O��"O
)P;a(K)	µV�:	<K/tL)�	L7ƲV:$,	ǑK)O0	{+	;V	�XŸW¡	;/Q<Za	�V 	,Q M101	-O��L$%	�1	<Z/Z�V);	ǕV;m		

0KaL�� L.0KaL��O 
"X. �V . 7O. �). ;P1n�,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	�W �1	0KaL��O,	�3KNǌL; Om	

"X. �R _K 8V:L�M1,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	�/-ǌ)	�1	3V�1	"K0�Z)Nǌ¹,	�/-ǌ)	/X"L3a�,	 )Z73	3V�1	�1	�LŌ�3	"K0�Z)Nǌ¹	
%�)O�m	

"X. "O. ��(1,	+O��"O	(�)�	 O,	7K1a�3)
)P;a(K)	µV�:	�W1	+K1a+M1�	/8OL)a�,	/8OL)a�m	
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"X. �_L$ �;. ;PmQ,	+O��"O	(�	�	 O	�K)+P1)
)P;a(K)	µV�:	/K��Z	L7L)/Kh$,	3V�1	.Q%3		+�K1,	0Z�8O3	L7L)/Kh$	�1	;/�	,W L��V 8)	�1	/8OL)a�m	

"X. "O. �V 87),	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	;,o ;	�a�OL)0M1a�,	7VNƎa�	 V©Z3X�O,	�ĤZL��	 j K�-Z3X�O,	�L"L 7	/WņP,W �M1a�m	

"X. ;/1�O% �a'K,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	%K+	�1	�ƥ/K)	ǑK)Ka%1$,	�)7;h	�ZŬV/	�)	&/h3-�7	L7ðK),	�a 1,V 1Z/V j O	�LŌ/K��V8)m	

"X. �$V8 ) 1K�),	+O��"O	(�	�	�;;O	-q�3Z1)
)P;a(K)	µV�:	�oœQ V8)3	ŞP�"	3�/9"h	-K	a"j O	/V&"̂;	ǕZ ̂h;	�1Z	"K0)KL/¹�1	�L$%O0	/X"L3a�m	

"X. ;Z7) 3K3 'K;,	+O��"O	(�X)o3	0QL)7L;h O)
)P;a(K)	µV�:	;WĜKaL%�	�7a	)P�0P£	0KaL��O,	�Ka W¡	/V�V L)¹	�,	L&)	ǌj�1,	L3L+"	L-3V01	/VżV)m	

"X. 8Ka%K�P /K1 /Z<),	+O��"O	(�	�	 O	/�K;	)
)P;a(K)	µV�:	1Z-ZL ¹,	/Z8)	�a  j Z3,	/W�V L)ø	L"@K�)	�a "	�)KL3L;;,	;L7h;	�a "	,OƎ	1Z-Z ,	a"17K 1	ƨO�3	
�1	/WL)œP3V 1	L;ǌ/m

"X. ,�3 </',	+O��"O	()V8)3	0QL)7L;h O	�,	L;a�K+P1)
)P;a(K)	µV�:	�W1-�XŇn O	�)3O	/8OL)a�	�L�0K�a ,	<K�L�"	/8OL)a�	L7L(0Ka,	/K��Z	�1	)W)Z	/8OL)a�,	"O+	<Z3	
L"j L3a�,	3V�1	;1CV ;	�3X0L)a�,	3V�1	�(KM1%	�L"L 7	L)/Kh$	�L�0K�a ,	;a8ZL(%	;1CV ;	L701�7a	 j K�-Z3X�O	ī0)m

"X. �)a'  O. �). ;O.,	+O��"O	(�	.�	.�;;O		-q�3Z1)
)P;a(K)	µV�:	"j ZŔV 	�1	ǖV	�L�0K�a ,	�	.;O.	�a�),	3V�1	"K0ÎZNǌ¹,	;O�,"O

"X. -P�O-K-Q L7�1K+P,	+O��"O	(�	�	 O	-XźV)
)P;a(K)	µV�:	7VNƎa�	L7ðK)	�1	�[ĤZL��O,	0Z�8O3	L7L)/Kh$,	L7L)/Kh$	�L�0K�a	�V 	/[L3�	/X"L3a�,	7L8Ƹ	%)K7	
�1	L7{+$	�K	L7ƲV:$,	7VƎV"	�1	3	"O	(K%P	L)/Kh$	/n	;a1�)K	�1	;a+Lā	;<;a-a(	m	

"X. L')V8 ;VăO,	+O��"O	(�	�	 O	L'ƛO)
)P;a(K)	µV�:	+O;,	+�:h�	/8OL)a�	�L�0K�a ,	;Q¶	+O;,	�K�)V/VL �	L;/P3V8)m	

"X. )Q+ �Q 1& /)K,	+O��"O	(�	�	�;;O	-q�3Z1)
)P;a(K)	µV�:	L�L�%	+W)3Za	�O	;a1�)Kċ�	ĬL)�Om	
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"X. �/Z' �P N?�K)K,	+O��"O
)P;a(K)	µV�:	�K0ZL��	<O 	 j Ka;,1,	�7	�7K<	�1	'<),	µ0	�1	+K1a+M1�	��Kh	�Z%,	&/t	.[L%�	;a+Lā	/K+	
�1		+�1$m	

"X. L7)O' )K1K0$),	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	1V�O�V1V8),	&/t"K0)KL/¹	�1	�K0Z�VL)�	�a�OL)0M1a�m

mK�% ;a�K0  

�Z.  O. ;Pa'11K�),	+O��"O
)P;a(K)	µV�:	�a -ǌ)	�)	�a�)	

�;.	.�1.-O. 1K/K)P�) _V%K 

"X. M1�O% <K�1K,	+O��"O,	�L$%O0	L7ðK),	�X�h-�Ǎ-0QL)7L;h V 	�ZL a�V)	(-K0Z/V"	�)�/�1	�V 	;/Q<	�V 	;K&,	
/W¹-Ŕq�	�aǌOĆQ 	,X1	-K0ZL,L��3	�V L/ǌj O	(7%h/K)	/n		-~L7:0�	L7ðK)),	�ZL a�V),	�/h)Om
)P;a(K)	 µV�:	 �a œQ V8)3	 /V&"̂;	 ,X1	 +KL8h03	 L",1n�L803	 �±V 8a;-�3V¡j Z"K�)VL/¹,	 ŞQ�"	 ŞZ,	
/WÎV Z<K�"j Z"K�)KL/¹,	<K�01	�"h1	L,)K� 	7KƚQ/	�a "	L"Ǉa L ņQ;	�W31L�)	/V&"	�a "	"O+	3L)k�--V9"	/V&"̂;	
,Z1	;ZNƞa�	�)7;h	�ZŬV/m	

.[L%� L7ðK)  
�Z. +O. -O. ;P)O3 �P /K1,	+O��"O	(1/)	M1;�h	�aǌOĆQ ,	-q�3Z1)	12/10/2022	�Z	�K0h/P£	
)P;a(K)	µV�:	)1/	+'K&h	�1	�WL7�	.[L%�O

"X. +RmO )K1K0$ +O.,	+O��"O	( O�	�,�1,	/Pa-	)
)P;a(K)	µV�:	±Ka /	,OƎ	L;ĜKa%,	Nǌj a�	L;ĜKa%

"X. �0�P /K1 -K3�R _),	+O��"O	()V8)3	0QL)7L;h O	�,	L;a�K+P1)
)P;a(K)	µV�:	�K0ZL��	;a�L)%	+'K&h	.[L%�O	-	2	"O	/V VM103	�1	+V�t7;K� ̂;

"X. 	/K L'7K�1),	+O��"O	(�	�	 O	�K)+P1)
)P;a(K)	µV�:	±Ka /	0KaL��O,	�W1-;a%P3)	�L%8O3%K,	±Ka /	�1$	;a�/$,	±Ka /	;Q�)K

"X. ;Z</ /mO,	+O��"O	(�X�h-�Ǎ-0QL)7L;hă	�ZL a�V),	�/h)O)
)P;a(K)	µV�:	�0Z�Kċ�	;a�L)%	+'K&h	.[L%�O-	�Pa-�đ	�1	L%�K3�	+'K&h	L7ðK)-L;a�3	L�ǌ3	L7�K;

"X. L/% �P /K1 +K3,	+O��"O	(-Z;	�aǌOĆQ ,	�Z3�K%K)
)P;a(K)	µV�:	±Ka /	;Q�)K	L7ðK)	�1	±Ka /	�[ĤZL�L�0Ka

"X. L-.P 1a�) ;K1a�O,	+O��"O	(1/)	M1;�h	�aǌOĆQ ,	-q�3Z1)
)P;a(K)	µV�:	+)V	+0Kh71$,	/V�Z;n�L;a�	�V 	;K&	1<)V	7K3V	L;ǌ/	�O	;<.KL�%K
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"X. �P ;P/ #Z��,	+O��"O	( K K	�aǌOĆQ 	�,	,a "K/n 3	M1;�h,	/Pa-	)	
)P;a(K)	µV�:	ǌj Z a�3O	�Z3V1V V"	�3V¡j X)	�$K3O,	±Ka /	NǕ)	%13	+'K&h,	 Z+Z3XL��3	�1$,	L";Z"h1

"X. �Zë73 -)�l,	+O��"O	(L/)V;Z K	L7ƳL7ĤK30,	L/L)0K+ZL3;,	0Q�;�)
)P;a(K)	 µV�:	 +1/K$P	 ��Z3	 .[L%�O,	 %K1�O0	 L7�K;,	 ņQN¯0ZL;a&VL;;,	 �Ka�V0	 1K;K0L)�	 L7�K;,	 L-�	 -q�	
ņQN¯0ZL;a&VL;;

"X. L7oK; 7O.,	+O��"O	(�V	�)	;O	�	�;	�1,	-q�3Z1)
)P;a(K)	µV�:	;/%Pƚ	�1	;a%P3)	�$KL30Za	;V	-K<1,	/V KǌV-3	%13	+'K&v	�V 	�1$	ƥ7<K1,	�)V	ƥ7NǑ%	!Z;	
+'K&h	L;ĜKĲ	

"X. µ0 . )K�1,	+O��"O	(�	�	�;;O)
)P;a(K)	µV�:	ǌWL Nǌ�3	/V�KL)¹,	 -Ph3n;m
	

"X. L)3 �P /K1 'K;mK,	+O��"O	((3W-Z1V 1O	�,	L&0Z1V L �3	L,L�¹,	0QL)7L;h O	�,	 Q 3Q�	III	-+X3	;-KL 01,	
 Q 3Q�	31062,	�Ka;)
)P;a(K)	µV�:	)1/	�7a		�WL7�	+'K&h	.[L%�Om

mK�% ;a�K0 

�Z. /)Z� �Z+K3�R _),	+O��"O	(�	�/�;;O	�Vŀ	)
)P;a(K)	µV�:	�WL7�	.[L%�O

�a}K01 ;a�K0 

"X. /[L/%K )a'O
)P;a(K)	µV�:	�K0ZL��	;a�L)%	+'K&h	.[L%�O	m	

"X. /K0K1K)O �/,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	)1/	+'K&h	�7a	�WL7�	.[L%�O,	�Z3K�"3	;VƖ-�;Vź3O	m	

+0Kh71L$� L7ðK) �7a (K1$O0 L7ðK) �n � 
"X. 'O+� �0;7K3,	+O��"O	(+n�L;ƞVL)0K	ǌV 	0QL)7L;h O	0Q�;�)
)P;a(K)	µV�:	�R L:,	�W7	��Kh,	.QL/-	+0Z�	+M17%h),	7WLƳ�	�37K0P	+M17%h),	,;3	/X"L3a�,	�1	+L8Ƹ	+'K&v	�V 	
.QL/	)P�0Z�	ĦK1K	�3/+Z:�	%đZa	�K	+P)�h�$m

"X. ;P)O%K �V . )K01,	+O��"O	(�	�	 O	/�K;)
)P;a(K)	µV�:	L)/Kh$	;K/�O	�1	�$KL30Za	�K	.[L%�	�1	0KaL��	3µ$	7$h),	L78V:	�a �O 	�K	L){+$,	�a �O 	�O	
,V L �	L){+$,	�,�1;O	�K	'O�h�KL3�	�'8h),	�,�1;O	�$KL30Za	�K	L"�K�),	L)/Kh$		;K/�O	�1	�$KL30Za	�V 	
L3�	0KaL��	�'8h)	/K+'a"Za	�O	/X"L3a�	m	
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4.2.1 ;a�K0 	+3N?0Ka 
;oK) / /K_%K�_ /+P1}K1/ �O%O �	 �L%0ZL�%K�a   

"	 "X.	�V .7O.�).	;P1n�,	;<K0�	�Z,V ;1,	/W�V L)�3	�a�OL)0M1a�,	INCAM-2022	�V 	�0L)%	+�Za	/n	;V	1µK	L7ðK)	�)h3	
�V 	��	L78V:	a�	/n	��K8)	�V 	L3�	'Z	�;ZL;� 	;a+K'�Za	/n	;V	��	<qm		£	�L�0K	�)71O	2023	/n	8P{	~		
�-L�	;ſV3)	)7a-1	2022	/n	�0ZL�%	L�0K	�0K	&Km	0<	.O	.O	�K1O	<W;	L78V:Ka�	.O	%�	��KL8%	)<O a	~�	
<W;	/	-�Q)	2023	/n	��KL8%	<Z)V	�O	;a.K7)K	<Wm

"	 "X.	�;.	�)/KL)	;PŨQ,	�;ZL;� 	�Z,V ;1,	/W�V L)�3	�a�OL)0M1a�,	�)h3	�,	/K��Z/WņP,W �M1a�,	;V�	+NŬ8;h	
�V 	L%L&	;a+K'�	<qm	L78V:	a�:	/V¡j ZL)�	L;ǌ/	�V 	L3�	;Q¶	L7L)/Kh$:	.K�	I	�1	II

"	 "X.	;/1�O%	�a'K,	�;ZL;� 	�Z,V ;1,	/W�V L)�3	�a�OL)0M1a�,	)V	L78V:ð	;'Ǜ	+M10Z�)K	/QƚKa�)	;L/L%,	��n;O	
,X1	ņQ	�a "	M1ņQ�-3	�)�l	M1;�h	�a "	 V©Z3X�O	(��)	�1 O),	 L-�3O	L7.K�,	�V 13	;1�K1	�V 	{+	/n	�K0h	
L�0Km

"	 "X.	�R L%�K	1K/KǞK/O,	;<K0�	�Z,V ;1,	�a œQ 1	L7ðK)	�1	�a�OL)0M1a�	�Z	7%h/K)	z�K)Za	+1	/n	�a œQ 1	L7ðK)	
�K	L;ĜKa%	�1	ųK;	<(SOFSEM	2023)=	+1	�0ZL�%	487n	a%11KƸj O0	;ſV3)	/n	;7h�Vƻ	+V+1	(<-K��Z3"h	
�KC	/n	-W3n9"	;-ǌj�1=	8O:h�	7K3V	+V+1	+1	�1	"X.	�R L%�K	1K/KǞK/O	ĦK1K	;<-L3N�%)		+P1ǇK1	;V	;ſKL)%	
L�0K	�0Km

"	 "X.	�O)K&	L7�0�P /K1,	;<K0�	�Z,V ;1,	�3VN¡j�3	�a�OL)0M1a�	�Z	<<M1�KLÎ8)	�)	�/L�k�	M1;�h=	�1	L;")O	
/n	/W±V 1O	L7ƳL7ĤK30,	�ǌj VL30K	/n	L')Ka�	5-7	L';a-1,	2022	�Z	�0ZL�%	;n�L;a�	 V©Z3X�O	(�	;O�; O915)	
+1	157n	a%11KƸj O0	;ſV3)	/n	LĦ%O0	+P1ǇK1	;V	;ſKL)%	L�0K	�0Km	

"	 "X.	/<V8	17Oĺ)K&	+L$�1,	�;ZL;� 	�Z,V ;1,	�3VN¡j�3	�a�OL)0M1a�,	)V	� Z/V V"	3a�	ƌj K;K	a"	+1	+)V	
�Z�V¡	�Z	L')Ka�	14-15	¡Q -1	2022	�Z	�	�	 O	L'ƛO	/n	�0ZL�%	+<3V	�3	�	�	 O	�1	�a "	"O	
,V Nǌ73	/n	�ǍPL%	�V 	L3�	8X hL3ǌ	L�0Km

"	 �Z.	��'O8	-K01O,	�Z,V ;1,	�WL7�	 L7ðK)	�1	�a�OL)0M1a�	)V	�;�V 	;.O	�K1	;aǇ1$Za	 (;aǇ1$	1,	6	�P3K		
2019;	;aǇ1$	2,	8	¡Q -1	2020,	;aǇ1$	3,	19	¡Q -1	2021	�1	;aǇ1$	4,	10	¡Q -1	2022)	/n	L)-Kh(	
{+	;V	�K/	L�0K	<Wm	ǌW),Z"h	0QL)7L;h O	ĦK1K	�K1O	)7O)%/	(;aǇ1$	4,	10	¡Q -1	2022,	https://elsevier.
digitalcommonsdata.com/datasets/btchxktzyw)	;L<%	8O:h	2%	7WðKL)�Za	�O	;Q�O	(�W M101-3X)�	"V K	�1	
L;a�3	<K3	�V 	7:h	�V 	"V K	'Z)Za	/n)m	)7O)%/	;aǇ1$	/n		Ŋn	.K1%O0	�[ĤZL��O	;aǑK)	+K3�K"	�V 	a%�h%	
;Q�O-Ĝ	L�0K	�0K	<W,	�Z	;aǑK)	�V 	)K/	�V 	%<%	;Q�O-Ĝ	��/K�	;a�K0	<Wm	L')Ka�	10	¡Q -1	2022	�Z	�K1O	
;aǇ1$	4	/n,	�P 3	195,605	7WðKL)�	(53499)	�W M101-3X)�	"V K-V;	/n	8KL/3	<q	�1	200,409	7WðKL)�	(31413)	
��3	7%h/K)	7:h	"V K;V 	/n	8KL/3	<qm

"	 �Z.	��'O8	-K01O	�Z	0Q1ZL+0)	M1;�h	�K	a L;3	(	�1;O),	;7tâ	0Q1Z+O0	7WðKL)�	,a L"a�	L)�K0	ĦK1K	;/V�)	
)P'K)	+W)3	2022	�V 	L3�	8�3�;6-�ƀPL) O,	�ńV ³)	�a "	�ƀQ)Z&V1V+O9	�0Z�	�V 	;'Ǜ	�V 	{+	/n	�/aL�%	
L�0K	�0K	&Km	�P 3	321	8Z(�%Kh�a	)V	2022	0Q1Z+O0	)P;a(K)	+M1:'	(	�1;O)	�a ;ZL3"V 1	)P'K)	�O%Km	�P 3	
¬657	L/L30)	�O	,a L"a�	-	0Q1Z+O0	;a�	�V 	<Z1K��)	0Q1Z+	�K0h�/	�K	L<ǟK	<Wm	�;;V		ěR Ƹ	7WðKL)�Za	�Z,	L�)�V 	
+K;	+O��"O	�V 	-K'	7	;V	12	;K3	�K	)P.7	<W,	+)V	;-;V	�8K�)�	L7�K1Za	�Z	��V	-BK)V	/n	/''	L/3V�Om

"	 �L%1µK,	;a�/$	�1	�ƀQ)Z&V1V+O	�V 	µV�	/n		)�V 		ěR Ƹ	0Z�'K)	�Z	'V�%V	~�,	�Z.	��'O8	-K01O	�Z		)�O	
L78V:ð%K	�V 	µV�	/n	2009-2013	�O	7L(	�V 	L3�	;.O		�1;O	;/L&h%	+M10Z�)K�a	(;K�a;	�ř1	�Z�V¡̂;)	
�K	�P$Kċ�	/QƚKa�)	�1)V	�V 	L3�	0Q1Z+O0	)P;a(K)	+M1:'	(	�1;O)	ĦK1K	�/aL�%	L�0K	�0K	&Km	7:h	2007	
/n	0Q1Z+O0	;a�	ĦK1K	ǑKL+%		�1;O,		ěR Ƹ	;O/Ka%	)P;a(K)	�V 	L3�	�/P�	0Q1Z+O0	L7ā	+Z:$	;a�!)	<Wm	0<	
%O)	)P'K)	0Z�)K�a	�V 	%<%	��	ƥN£�%	1�)Kċ�	8Z(�%Kh	ĦK1K	�O	�		+M10Z�)K�a	�K	;/&h)	�1%K	<W:	
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�K1a L.�	)P'K),	;/V�)�%Kh	)P'K)	�1		ŀ%	)P'K)m	/QƚKa�)	)7a-1	2022	�V 	+<3V	;ōK<	�V 	'[1K)	L�0K	
�0K	&Km

"	 �Z.	��'O8	-K01O	�K	��	+V+1,	<N¯�)ǇO	"O�V......-W1O	�V......	 Za�	;O�V m	2021.	� Z,W �O	�O	/XL) M1a�	�V 	L3�	
�;V;	�V 		+0Z�	�1	ƥKÃK	�V 	L3�	L'8KL)'o8	(�[&K	;aǇ1$)m	� Z,W �O	17:1-382=	�Z	 W̄M17V 	�)KL3L ¹	
ĦK1K	<X 	+V+1	�V 	{+	/n	;Q�O-Ĝ	L�0K	�0Km

"	 �Z.	��'O8	-K01O	�V 	)O�V		NƛN�%	+Ka�	+V+;h	�Z	 V̄M17V 	�)KL3L ¹	ĦK1K	čL(�		'̂%	+V+;h	 (8O:h	1%,	
L+�3V	10	7:v)	�V 	{+	/n	;Q�O-Ĝ	L�0K	�0Km

1.	 N¯0Z)ǇO	"O�V......-W1O	�V......	 Za�	;O�V ,	2021.	� Z,W �O	�O	/XL) M1a�	�V 	L3�	�;V;	�V 		+0Z�	�1	ƥKÃK	�V 	
L3�	L'8KL)'o8	(�[&K	;aǇ1$)m	� Z,W �O	17:1-382.

2.	 -Z)/	�;�1,	�Z 3K	�)�O,	-Z<K1K	�1�,	1Z8V7	7K	,	7V-ǌ1	 O�V,	�1	-K01O	�V.	2021.	+3/Z)1O	;a�/$	�W;V	
;O�7O�	"O	-19	;V	3A)V	�V 	L3�	;a.KL7%	�ƀQ)Z-)W)Z/VL"L;)	ǌj V �Om	)W)Z	 P"V	36:	101051.

3.	 8/Kh	;O,	�)O�K1K	�/,	�V3Z O	;O,	-ňh	�V,	-�p@K	�,,	<V;	"O,	L;a<-�V7K3	"O,	.1%	�;,	;ë)	�;	�1	-K01O	�V*m	
2021.	-âZa	/n	/ƌOL;ǌ/	�aŞV/V 1O	L;a"j Z/	�1	�K7K;K�O	1Z�:	��	/<đ+Q$h	%P3)Km	)V�1	M1ƥQ	z/V Z3X�O,	
17:	731-748.

4.	 -Z)/	�;�1,	�K7V1O	�;7O,	;�Pa %K.K		�,	L�3KL"h)	�3	�1	-K01O	�V.	2020.	�a.O1	{+	;V	-O/K1	;O�7O�	"O	
-19	1ZL�0Za	�V 	�-a()	�V 	L3�	;<K0�	�ƀQ)Z&V1V+O,	;V3	M1+Z h	/VL"L;)	1:100016m

5.	 /'̂1	�/�;,	L/0Z;V�	+O,	�K7V1O	�;7O	�1	-K01O	�V.	2012.	 O��17	�ZL8�K�a :	�O7	L7ðK),	� Z�ƀQ)	�1	
;Q�)	;a-a(O	-O/KM10Za	�K	1Z��))	�1	L�L�ĒO0	ǌj V �Om	/VM1�)	�)h3	�,	+W&Z3X�O	181:8-18.

"	 �Z.	��'O8	-K01O	�V 	�P 3	L/3K�1,	�!	3V�Za	�Z	čL(�		'̂%	+�Za	�V 	{+	/n	/Kņ%K	�Kō	~	m
"	 �Z,V ;1	��'O8	-K01O	�O	1K0	�1	-0K)	��	;/K�K1	3V�	/n	�ZL7"-19	�V 	-K'	� Z�ƀQ)	-O/KM10Za	�O	� )K�a	

+1		'̂%	L��	��	<qm	0<	ī0)	�/h)O	�V 	600,000	;V	L(�	�ZL7"-19	1ZL�0Za	�V 	;/Q<	+1	�(KM1%	&K	�7a		�;V	
�OL�a 	;7h1	medRxiv	+1	+Zǌ	L�0K	�0Km

"	 �Z,V ;1	��'O8	-K01O	�Z	0QL)7L;h O	�)Z7V8)	;V3,	�V 13	0QL)7L;h O	�,	<VƑ	;K�a;V�,	L�8Q1,	�V 13	680596	
�V 	;'Ǜ	�V 	{+	/n	)KL/%	L�0K	�0Km

"	 "X.	ŤP3	18O'	+O,	"O-O O	1K/L3a�KǞK/O	,V 3Z,	1;K0)	L7ðK),	�WL7�	L7ðK)	�1	�a�OL)0M1a�	)V	;P�O	aL�%	
/V))	�1		)�V 	;K&	8ņQ1Z j Ka;/O 1	"Z+K/K�)	�V 	�3V¡j Z�V L/�3	L" V³)	�V 	L3�	/O)- L/h)V V"	�)-O	4	;O	3	
 O	�¹	�/�¹	�)	)W)Z8O ̂;9	8O:h�	7K3V	3V�	�K	;<-3V�)	L�0Km	L')Ka�	11-12	�Ǎ	2022	�Z	�O7L7ðK),	
�W7	�[ĤZL��O	�1	-K0Z,K/KhǛQL ¹	(�	;O�)-O3)	/n	)W)Z V©Z3X�O	�V 	)P�0Z�Za	+1	.K1%-0Q�;�	a%11KƸj O0	
;ſV3)	/n	;7h�Vƻ	/[N��	�ǍPL%	+P1ǇK1	�Kō	~�m

"	 "X.	ŤP3	18O'	+O,	"O-O O	1K/L3a�KǞK/O	,V 3Z,	1;K0)	L7ðK),	�WL7�	L7ðK)	�1	�a�OL)0M1a�	)V	;P�O	aL�%	
/V))	�V 	;K&	8�a  O-ĆQ-1�P 3ZL;;	"j �	M1,W NŸL;)	�V 	�3V¡j Z�V L/�3	;n�L;a�	�V 	L3�	 j K�ŞQ1Z�;VL �	�L;"	�V 	
;K&	�a�OL)0M1a�	)Z73	�7a	ŞVN¹-3	�Z73n 	/ZL",K�"	�)-O2;O O�¹9	8O:h�	7K3V	3V�	�K	;<-3V�)	L�0Km	
�7a	�;V	L')Ka�	11-14	,171O	2023	�Z		357O a	�V 13	L7ðK)	�Ka�V;,	�"P�O	/n	1K;K0L)�	L7ðK)	�V$O	�V 	%<%	
;7h�Vƻ	+Zǌ1	�ǍPL%	+P1ǇK1	�Kō	~�m

"	 "X.	ŤP3	18O'	+O,	"O-O O	1K/L3a�KǞK/O	,V 3Z,	1;K0)	L7ðK),	�WL7�	L7ðK)	�1	�a�OL)0M1a�	)V	< Q -"K�/V)Ʈ3	
/V 3	�K-Kh�"	(�/�¹	�)�;)	�V 	�3		+�K1	�1	+0Kh71$		+�K1	)P�0Z�Za=	8O:h�	7K3V	+V+1	�K	;<-3V�)	
L�0Km	/V VM103	 P"V	30:	80-10299	1;Q3	�V ,	+Ka"V0	�1+O,	18O'	+O�,	-P�@V�	�;,	�Z�ZĒO	7K	,	/</Q'	�V .�.	�V 	
;L<%	�7a	�;V	 W̄M17V 	�)KL3L ¹	ĦK1K	čL(�		'̂%	+V+1	(8O:h	1%,	L+�3V	10	7:v)	�V 	{+	/n	;Q�O-Ĝ	L�0K	
�0Km
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"	 1;K0)	L7ðK)	L7.K�	�V 	�;ZL;� 	�Z,V ;1	"X.	L')V8	��'O;)	)V	��Kh	�W3n�	�K	+<3K	�1$	�O%Km	-W M10Za	�V 	
L3�	;n;1	L7�L;%	�1)V	�V 	L7�K1	�V 	L3�	1.5	3O 1	�K	)P'K)	L'0K	�0Km

"	 "X.	8)/P�K1K�Q	 �;,	;<K0�	�Z,V ;1,	 1;K0)	 L7ðK)	 L7.K�,	 �ƠVL701	ĦK1K	 ��KL8%	 1;K0)	 L7ðK)	�)h3	/n	
+M1$K/	�V 	 L3�	<+L8Ƹ	�3	�7a	�'Q :�		+�K1	�V 	 L3�	1K;K0L)�	oLƸ�Z$=	+1	��	L78V:	a�	�V 	L%L&	
;a+K'�	<q	 (�W3	2023)m	7<	1X03	;Z;K� O	�,	�V L/ǌj O	 (L;%a-1	2022)	ĦK1K	��KL8%	+L��K	 <;n;1	�a "	
"K0ÎZNǌ¹=	�V 	;a+K'�O0	;3K<�K1	-Z"h	/n	8KL/3	~�m	�;�V 	L%M1£	7V	�a L 0;h	�)	�V L/ǌj O	(L;%a-1	2022)	
�)h3	/n	;P+1/X3V®Q31	�V L/ǌj O	;V³)	�7a	�a L 0;h	 �)	 L,L�¹	�)h3	/n	 L,L��3	�V L/ǌj O	�1	�V L/�3	
L,L�¹	;V³)	�V 	L3�	;/OµK	;a+K'�	�V 	{+	/n	8KL/3	~�m

"	 "X.	8)/P�K1K�Q	�;	�Z	.K1%O0	;aǑK)Za	�V 	8O:h	5%		â		'̂%	8Z(�%Kh�a	/n	;V	��	�V 	{+	/n	;Q�O-Ĝ	L�0K	
�0K	�1	1X03	;Z;K� O	�,	�V L/ǌj O	��K8)Za	/n	2021	�V 	čL(�		'̂%	3V��Za	/n	;V	��	�V 	{+	/n	;Q�O-Ĝ	
L�0K	�0Km

"	 "X.	8)/P�K1K�Q	�;	�Z	�ƠVL701	ĦK1K	��KL8%	+L��K	< V j K<V"j Z)	3V 1=	�V 	�K1a L.�	�W M101	;a+K'�O0	;3K<�K1	
-Z"h	�V 	;'Ǜ	�V 	{+	/n	�P)K	�0Km

"	 "X.	8)/P�K1K�Q	�;	�Z	�ƠVL701	ĦK1K	��KL8%	+L��K	< V j K<V"j Z)=	�V 	�K1a L.�	�W M101	;a+K'�O0	;3K<�K1	-Z"h	
�V 	;'Ǜ	�V 	{+	/n	�P)K	�0Km

"	 �;	�1-O	)V8)3	+Zǌ-"X¡Z13	CV 3ZL8+	�V 	 L3�	1;K0)	 L7ðK)	 L7.K�	�V 	;<K0�	�Z,V ;1	�1	1K/K)P�)	
,V 3Z,	"X.	L/a Q 	+Z1V3	�V 	/K�h'8h)	/n	"X.	L8/O	�/.	ĦK1K	�ǍP%	�ǍK7	�Z	/a�Q1O	'O	�	m

"	 �O	�Ph),				)V	�O	L)�V %,	;O�;		�V 	;K&	�&/	+P1ǇK1	�O%K	�7a	�O	�Z�P 3	)K&,			)V	�	�	 O	+K3�K"	
0Q�O	M1;�h	7K"̂h;	/n	'Q ;1K	+P1ǇK1	�O%Km

"	 �O	/Z<ſ'	ŤP3	8P�Q 1,				 M1;�h	ǇX31	�Z		)�V 	+V+1	 <�	 L;a+3	7K�"-q"	�a �P31	ǌV-3	3OL)01-;�Ph 31	
�a "	3OL)01-;W V3K� ;a�K1	)P�0Z�Za	�V 	 L3�	�X;	 M1ŞVN¡7	 K�+	+Z31K�@1=�V 	 L3�	�L(�KM1�	%[1	+1	
<�					"ŮQ��/�;	2022	;7h�Vƻ	�K�	+V+1	�L%0ZL�%K	+P1ǇK1-	"X¡1V 	�V$O	(�1�,	�1	/K��Z7V7	 j W�)=	
�V 	{+	/n	�P)K	�0Km	

"	 �O	�Z�P 3	)K&	�;�V,				0Q�O	�K�	�Z	�L(�KM1�	%[1	+1		)�V 	+V+1	<�a  O+Z"3	L77KƎO	�a  O)K	0QL 3K�L�a�	
/K��Z7V7	 �/VL�a�	 %�)O�	�V 	 ;K&	 /K)7	 +V 	�V 	 a'1	 (K%P	 7ǍP	�K	 +%K	 3�K)K=	 8O:h�	�V 	 L3�	 <�					
"ŮQ��/�;	2022	;7h�Vƻ	�K�	+V+1	�L%0ZL�%K	+P1ǇK1	-	ǔK%�	�V$O=	�V 	{+	/n	�P)K	�0Km

"	 �O	'K/Z'1	L'7K�1	�V	�Z	+O	+O�;	�V 	L3�	;7h�Vƻ	�/. V�	�Z�V¡	�K	+P1ǇK1	L/3Km
"	 �O	/K(7)PŀO	��)	)V	20-22	¡Q -1,	2022	�Z	�	�	�;	�1	L%z7)a%+P1/	/n	�0ZL�%	</VL"�3	�/VL�a�	+1	

;a�ZƻO	;<	ƥK7<KM1�	�K0h8K3K9	/n	�&/	+P1ǇK1	�O%Km
"	 ;P�O	 �K0�O	 �/	�1	�O	 <M1�R ƽ)	 L+8K1Z"O	 )V	 20-22	¡Q -1,	 2022	�Z	�	�	�;	�1	 L%z7)a%+P1/	/n	

�0ZL�%	</VL"�3	�/VL�a�	+1	;a�ZƻO	;<	ƥK7<KM1�	�K0h8K3K9	/n	'Q ;1K	+P1ǇK1	�O%Km
"	 ;P�O	.K7)K	8/Kh	�Z	+Z;Z�Z	+K71	L;ǌ/	7K"h	(/Kǌ;h	�V$O)	-	2023	�Kō	~�
"	 ;P�O	�K0�O	�/	)V	;aǑK)	�V 	M1;�h	ǇX31	L'7;	2022	+1		ěR Ƹ	)P;a(K)	+P1ǇK1	�O%Km
"	 �O	�0P:	L;a<	�Z	�	�	 O	-XźV	ǔK%�	)P;a(K)	;a�ZƻO	1V;�X)	2022	/n	+)K	�	�3+O	�Z�V¡	�ǍP%	�1)V	

�V 	L3�	�P)K	�0Km
"	 �a  )O	�V1KƎ	�1	�Z�3	�X0	�V 	-O O+O	�Z	�	�	 O	{A�O	 O�	��	;V	�K$®	0Q�O	,V 3ZL8+	�V 	L3�	�P)K	

�0Km
"	 1;K0)	L7ðK)	L7.K�	�V 	�;ZL;� 	�Z,V ;1	"X.	L')V8	��'O;)	�O	+0h7Vµ$	/n	�O	'O+1K�	)V	�)V�l	�W3n�	�K	+<3K	

�1$	�O%Km	-W M10Za	�V 	L3�	;n;1	L7�L;%	�1)V	�V 	L7�K1	�V 	L3�	1.5	3O 1	�K	)P'K)	L'0K	�0Km
"	 "X.	+ģV8,	;<K0�	�Z,V ;1,	1;K0)	L7ðK)	L7.K�	�O	+0h7Vµ$	/n	;P�O	+$Kh	�O	)K01	)V	 L/L/�	(MiMiC)	�V 	
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;K&	/ƌOǇV 3	/XL3®Q31	"K0)VL/¹	/n	.K�	L30K,	�Z	-AV	�1	�L 3	(�W7)	1K;K0L)�	�$KL30Za	�V 	/X"L3a�	
+1	�n �L�%	��	�/P�	ǇQ 3	<W	�Z	;O�W /,	3X@V),	NǞ ̂�13q"	/n	NǑ%	<Wm		ŊZa�)V	7<Ka	;7h�Vƻ	+Zǌ1	�K	+P1ǇK1	.O	
�O%Km

"	 L')Ka�	11-12	�Ǎ,	2022	�Z	"X.	ŤP3	18O'	+O,	"O-O O	1K/KL3a�KǞK/O	,V 3Z,	1;K0)	L7ðK)	�1	�WL7�	
L7ðK)	�7a	�a�OL)0M1a�	�O	+0h7Vµ$	/n	;P�O	aL�%K	/V))	)V	�O7L7ðK),	�W7	�[ĤZL��O	�1	-K0Z,K/KhǛQL ¹	
(�	;O�)-O3)	/n	)W)Z	 V©Z3X�O	�V 	)P�0Z�Za	+1	.K1%-0Q�;�	a%11KƸj O0	;ſV3)	/n	;7h�Vƻ	+V+1	�K	+P1ǇK1	
�O%Km	

"	 "X.	ŤP3	18O'	+O,	"O-O O	1K/L3a�KǞK/O	,V 3Z,	1;K0)	L7ðK)	�1	�WL7�	L7ðK)	�1	�a�OL)0M1a�	�O	+0h7Vµ$	/n	
;P�O	aL�%K	/V))	)V	L')Ka�	18	L;%a-1-21	L;%a-1,	2022	�Z	/3VL80K	�V 	3q��X7O	/n	�0ZL�%	AFOBMCIS2022	
a%11KƸj O0	;ſV3)	/n	0P7K	8Z(�%Kh	�V$O	/n	'Q ;1K	1)1	+	+P1ǇK1	�Kō	L�0Km	

"	 L')Ka�	21	�)71O,	2023	�Z	�;n;,	�		�		 O	+K3�K"	ĦK1K	�0ZL�%	;a�ZƻO	/n	 	"X.	 L/a Q 	+Z1V3,	;<K0�	
�Z,V ;1	�7a	1K/K)P�)	,V 3Z,	1;K0)	L7ðK)	L7.K�	�O	+0h7Vµ$	/n	;P�O	ŀK	�Z;	�1	;P�O	L30K	 O	)V	<=1Z3	�,	
;K�a;	�a "	 V©Z3X�O	�)	�a L"0K;̂		�)l	 Z	)V 	@O1Z	�L/8)=	/n	;7h�Vƻ	+Zǌ1	+P1ǇK1	�O%Km	m

"	 L')Ka�	11-14	,171O	2023,	�Z	357O a	�V 13	L7ðK)	�Ka�V;,	�"P�O	/n	"X.	ŤP3	18O'	+O	�O	+0h7Vµ$	/n	;P�O	
aL�%K	/V))	)V	1K;K0L)�	L7ðK)	�V$O	�V 	%<%	;7h�Vƻ	+Zǌ1	�ǍPL%	�O%O,	�a�OL)0M1a�	)Z73	�7a	�3V¡j Z�V L/�3	
;n�L;a�	 �V 	 L3�	  j K�ŞQ1Z�;VL �	 �L;"	 �V 	 ;K&	ŞVN¹-3	 �Z73n 	 /ZL"CK�"	 Nb2CTx	 %+VL'�	 1Z(O	 '7K	
M1,W NŸL;)	�Om	

"	 "X.	;P8.K)	;K(P�K)	�O	+0h7Vµ$	/n	;P�O	1V7%O	�;	)V	�;O�;	2023	;ſV3)	/n	.K�	3V)V	<V%P	;O�;�	�1	 j W73	
)P'K)	�Kō	L�0Km

"	 "X.	;P:.)	;K(P�K)	�O	+0h7Vµ$	/n	;P�O	1V7%O	�;	�Z	�;O�;	2023	;ſV3)	/n	.K�	3V)V	<V%P	�;	�1-O	a%11KƸj O0	
 j W73	;+Z h	(�	 O�;)	�Kō	~	m

"	 "X.	ŤP3	18O'	+O	�O	+0h7Vµ$	/n	;P�O	aL�%K	/V))	�Z	�L%Lƻ%	�K�/	L/L)ǌ;h	M1;�h	,V 3ZL8+	(+O�/�1�,)	
�Kō	~	m

"	 ;P�O	ŀK	�Z;	(+O��"O	L7ĦK))	)V	"X.	L/a Q 	+Z1V3	�O	+0h7Vµ$	/n	�Ka;	/n	8/W�Z/Z3V®Q31	�a�OL)0M1a�	�V 	/Kī/	;V	
147n		ŀ%	+XL3/19	)K/�	;ſV3)	/n	.K�	3V)V	<V%P	7WðKL)�	�1	�ĤZL��	)P;a(K)	+M1:'	(;O�;�	�1)	;V	
8;O�;�	�1	 j W73	�Ka 9	�Kō	L�0Km

"	 ;P�O	L30K	 O	(+O��"O	L7ĦK))	)V	"X.	 L/a Q 	+Z1V3	�O	+0h7Vµ$	/n	�Ka;	/n	 8/W�Z/Z3V®Q31	�a�OL)0M1a�	�V 	/Kī/	
;V	147n		ŀ%	+XL3/19	)K/�	;ſV3)	/n	.K�	3V)V	�V 	L3�	L7ðK)	�1	�a�OL)0M1a�	)P;a(K)	-Z"h	(�;	�1-O)	;V	
8a%11KƸj O0	 j W73	;+Z h9	�Kō	�Om

"	 "X.	8)/P�K1K�Q	�;	�O	+0h7Vµ$	/n	;P�O	)[L8�K	�/.�V 	)V	L j L) O	�X3V�	"-L3),	�013q"	/n	�0ZL�%	�$L7�	
;n;1	�1	�$L7�	%�h 	�V 	(�/�;�/�3�O-22)	+1	77n	a%11KƸj O0	;ſV3)	/n	;7h�Vƻ	+Zǌ1	�ǍPL%	+P1ǇK1	
�O%K	(�P3K		2022)	m	

"	 ;P�O	��Kh	+O	�;	�Z		)�V 	+V+1	<-W3n9"	;-ǌj�;h	�)	-K��Z3"h	�KǶ=	�V 	L3�	�a œQ 1	L7ðK)	�V 	L;ĜKa%	�7a		
ųK;	/n	7%h/K)	z�K)Za	+1	487n	a%11KƸj O0	;ſV3)	<(SOFSEM	2023)=	/n	;7h�Vƻ	+V+1	+P1ǇK1	;V	;ſKL)%	
L�0K	�0Km
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4.3 �/h�K1O
�. ;a. �/h�K1O �K )K/ +')K/ )P.K� / L7.K� 

1 "X.	�$V8	) 1K�)	 �P 3;L�7	(�.K1O) �8K;)

2 "X.	-O.	čK�1K�) 	+	�P 3;L�7	 8WµL$�

3 &K;L))	<1O8 ;<K0�	�P 3;L�7 .ĕK1	�7a	�0

4 7O.	8)/P�/ ;<K0�	�P 3;L�7 3V�K

5 "X.	�8K	�Z+K3) ;<K0�	�P 3;L�7 �8K;)

6 �O	;P1V8�P /K1	�V�K3K ;<K0�	�P 3;L�7 �	;O�;�1

7 �1.	)7)O%�P /K1 �K0h�K1O	L.0a%K	(L;L73) L.0KaL��O	�K0h

8 "ZċO	1L7	�P /K1 -K�7K)O		L(�K1O	*(15/06/2023	�Z	
�K0h/P£)

L.0KaL��O	�K0h

9 �O	-O�Q	�V .	7O. %�)O�O	L(�K1O ;O	 O

10 "X.	/)P	/Z<) /VL"�3	L(�K1O ǞKǒ	;V7K�a

11 ;P�O	�0Kh	1L7a' +1K/8h'K%K	 ǞKǒ	;V7K�a

12 "X.	 V;O	�V;	/WĖQ� +1K/8h'K%K ǞKǒ	;V7K�a

13 �O	�ĺ	8V�1	�;. �L)ƻ	L.0a%K L.0KaL��O	�K0h

14 �O	L7)O8	�P /K1)	�/. �L)ƻ	L.0a%K L.0KaL��O	�K0h

15 �O	8W3V8	�P /K1 �L)ƻ	+PǍ�K30	(Oµ� +PǍ�K30

16 �O	�O�O%	�. �L)ƻ	+PǍ�K30	(Oµ� +PǍ�K30

17 ;P�O	z³K)K	<;) �L)ƻ	+PǍ�K30	(Oµ� +PǍ�K30

18 �O	ŐQ	+O.	�;. �L)ƻ	(Oµ� 3V�K

19 �O	z$	�R ƽ)	�/. �L)ƻ	(Oµ� 8WµL$�

20 �O	;Z�Q	�KaL;; �L)ƻ	(Oµ� ;O	 O

21 ;P�O	L)%K	/L$	"O. �L)ƻ	(Oµ� 8WµL$�

22 ;P�O	'8h)K	)K01	7O. �L)ƻ	(Oµ� .ĕK1	�7a	�0

23 ;P�O	�O%K	�. �L)ƻ	(Oµ� .ĕK1	�7a	�0

24 ;P�O	�R ƽK	L�0K	+O.	-O. �L)ƻ	(Oµ� 3V�K

25 ;P�O	&V)/Z�O	�). �L)ƻ	(Oµ� L.0KaL��O	�K0h

26 �O	1/V8	�;* �L)ƻ	(Oµ�	*(20/12/2022	�Z	�K0h/P£) .ĕK1	�7a	�0

27 �O	�)a'3K3	�/. �L)ƻ	%�)O�O	(Oµ� L;L73	L.0KaL��O

28 �O	z$	�/.	�. �L)ƻ	%�)O�O	(Oµ� ;O	 O

29 �O	.1%	�R ƽ �L)ƻ	%�)O�O	(Oµ� 0KaL��	L.0KaL��O

30 �O	<M1�R ƽ)	�/.	�O. �L)ƻ	%�)O�O	(Oµ� 1;K0)	L7ðK)

31 �O	/KM10K	�P /K1	
&V3K�&Z O

�L)ƻ	%�)O�O	(Oµ� L7'̂0P%	L.0KaL��O

32 �O	/P<ſ'	)KL0C	;O.	 O �L)ƻ	%�)O�O	(Oµ� L;L73	L.0KaL��O
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33 �O	L+a�Q 	;V-VNǌ0) �L)ƻ	%�)O�O	(Oµ� L7'̂0P%	L.0KaL��O

34 �O	L+8K1Z"O	<M1�R ƽ)	
�Z+K3�R ƽ)

�L)ƻ	%�)O�O	(Oµ� 	+�1$

35 �O	;)O3	81~'O) �L)ƻ	%�)O�O	(Oµ� L7'̂0P%	L.0KaL��O

36 �O	;P/V8	�V 	�; �L)ƻ	%�)O�O	(Oµ� ;O	 O

37 �O	7O$K	+O. �L)ƻ	%�)O�O	(Oµ� .[L%�	L7ðK)

38 �O	7O)Q	"O. �L)ƻ	%�)O�O	(Oµ� 0KaL��	L.0KaL��O	

39 �O	L7;a%	+O.	7O. �L)ƻ	%�)O�O	(Oµ� 0KaL��	L.0KaL��O	

40 ;P�O	�O�O	�/. �L)ƻ	%�)O�O	(Oµ� 1;K0)	L7ðK)

41 �O	�3Z�	L;a< 8K1OM1�	�L8µ$	�L8µ� �V3

42 ;P�O	;1ņK	�1. ǌK,	);h ǞKǒ	;V7K�a

43 �O	ŤP3	1�C	�.�1. �L)ƻ	;<K0� �8K;)-	L)'V8�	�K0Kh30

44 �O	�0	1K/	�R ƽ �L)ƻ	;<K0� .ĕK1	�7a	�0

45 �O	z$	�;. �L)ƻ	;<K0� �8K;)

46 �O	z$	0Q. �L)ƻ	;<K0� �	;O�;�1

47 �O	L/(P)	+O. �L)ƻ	;<K0� .ĕK1	�7a	�0

48 �O	�;.	L77V�K)Ĺ �L)ƻ	;<K0� �	;O�;�1

49 �O	;K�0K	1K�	�3. �L)ƻ	;<K0� 3V�K

50 �O	;K		�;K'	�;.�;. �L)ƻ	;<K0� �8K;)-	�P 3;L�7		
�K0Kh30

51 ;P�O	<K)K	7O.	�;. �L)ƻ	;<K0� �8K;)

52 ;P�O	µ0K	�. �L)ƻ	;<K0� 8WµL$�

53 ;P�O	�;O'K	 O.	+O* �L)ƻ	;<K0�	*(27/06/2023	�Z	�K0h/P£) �8K;)-	L)'V8�	�K0Kh30

54 ;P�O	�O&P8K	+O.�/ �L)ƻ	;<K0� 3V�K

55 �O	L77V�	�V 	�;* �L)ƻ	;<K0�	*(20/06/2023	�Z	�K0h/P£) 8WµL$�

56 �O	�L'&	�Z+O �L)ƻ	%�)OL80) ;O	 O

57 �O	)a%P	8L8�P /K1 �L)ƻ	%�)OL80) L7'̂0P%	L.0KaL��O

58 �O	)Q+	7O.�V . �L)ƻ	%�)OL80) 0KaL��	L.0KaL��O

59 �O	�8O:	�a�) �L)ƻ	%�)OL80) L7'̂0P%	L.0KaL��O

60 �O	-K-Q	�P /K1	-O. �L)ƻ	%�)OL80) L;L73	L.0KaL��O

61 �O	"VL)03	�V1KƎ	�/. �L)ƻ	%�)OL80) L.0KaL��O	�K0h

62 �O	�$V8	�V . �L)ƻ	%�)OL80) 0KaL��	L.0KaL��O	

63 �O	�)V8	�X�h	�/. �L)ƻ	%�)OL80) +O;O-O�3

64 �O	L�L%)	&X/;	�. �L)ƻ	%�)OL80) L;L73	L.0KaL��O

65 �O	�KL%h�V 0)	�/. �L)ƻ	%�)OL80) .[L%�	L7ðK)

66 �O	/V�Z	�.	�V. �L)ƻ	%�)OL80) 	+�1$
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67 �O	1K~3	+O. �L)ƻ	%�)OL80) 0KaL��	L.0KaL��O

68 �O	;1&	 O.�V . �L)ƻ	%�)OL80) )7K�K1	�0Z�8K3K	

69 �O	;z<;)	�V. �L)ƻ	%�)OL80) L7'̂0P%	L.0KaL��O

70 �O	;Z/;PĹ1/	�;. �L)ƻ	%�)OL80) 0KaL��	L.0KaL��O

71 �O	�O�Ka%	�;. �L)ƻ	%�)OL80) ;O�	�,

72 �O	L7ÎV8	7O. �L)ƻ	%�)OL80) ;O	 O

73 �O	L7)K0�	�/. �L)ƻ	%�)OL80) ;O	 O

74 ;P�O	L3īK3	3O)K	� �L)ƻ	%�)OL80) .[L%�	L7ðK)

75 ;P�O	)L/%K	7O. �L)ƻ	%�)OL80) L;L73	L.0KaL��O

76 ;P�O	L�0K	�1. �L)ƻ	%�)OL80) 1;K0)	L7ðK)

77 ;P�O	1ZL8)O	7O. �L)ƻ	%�)OL80) 1;K0)	L7ðK)

78 ;P�O	;P�ņK	�V . �L)ƻ	%�)OL80) 1;K0)	L7ðK)

79 �O	ŤP3	1<O;	�/.	+O* �L)ƻ	%�)OL80)	*(07/02/2023	�Z	�K0h/P£) L;L73	L.0KaL��O

4.4 ;aL7'K�% �/h�K1O 
�. ;a. �/h�K1O �K )K/ +')K/ L7.K�

1 �V .	�/.		ŀO ;3K<�K1	 �8K;)	

2 �/.	-K3�a�) 7M1ƻ	+M10Z�)K	L.0a%K	 L.0KaL��O	�K0h	

3 �;.	;W/P�3 ;3K<�K1	 �K�K7K;	

4 )P1K(K	8a�1 /PÃ	)7K�K1	L(�K1O  V�	�)	

5 L��O	7O. �L)ƻ	;<K0�	 �		;O	�;	�1	

6 �L7%K	�O.	�1. ;3K<�K1	a%11KƸj O0	�7a	+Q7h	�K�	;a-a( a%11KƸj O0	�7a	+Q7h	�K�	;a-a(

7 /)Z�	�V .	+O. �L)ƻ	;<K0�	(;O"O;O)	08/08/2022	�Z	
�K0h/P£	

�M101	L7�K;	�n �	

8 L)N�3	�1.	�1. +M10Z�)K	;/Ň0�	02/09/2022	�Z	
�K0h/P£	

0Q	-O	�	�7a	)7K�K1	��Zƻ	

9 17O a�)	�/. +M10Z�)K	L.0a%K	 L.0KaL��O	�K0h

10 ;a%Z:	�P /K1	�1. �L8µ$	�7a	L)0Z�)	L(�K1O	 �M101	L7�K;	�n �	

11 ;P�K%K	L�0a-'K	+3K� 0Z�K	�L8µ�	 ǞKǒ	;V7K�_ 	/	�V3�Q '

12 "X.	;VƞK+KaL"0)		. 	ĤZ�	;a+�h 	L(�K1O L)0Z�)	�7a		ĤZ�	;<.KL�%K

13 �O	L7)Z'	1L7a'Kµ) ;3K<�K1 �W M101	L7�K;	�n �

14 "X.	�W�-	�a'KL+ƛ	 /PÃ	)7K�K1	L(�K1O )7K�K1	��Zƻ	

15 ;P�O	L)-VL'%K	'V +M10Z�)K	�/h�K1O a%11KƸj O0	�1	+Q7h	�K�	;a-a(

16 �O	;P8Ka%	+O.	;O. L)0Z�)	;<K0� �W M101	L7�K;	�n �

17 �O	)P1n�	+O	�P /K1 +M10Z�)K	;/Ň0� 0Q-O�

18 ;P�O	µ1K	�V .	�. �8K;L)�	;<K0� �	;O	�7a	�;�1

19 ;P�O	8K)K	L8<K- ;a�K1	�7a	/OL"0K	L(�K1O /OL"0K	��Zƻ	
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PEOPLE

Prof.	A.	Seshadri	Sekhar
Dr.	Anand	T.	N.	C.
Dr.	Sudheesh	T.	K.
Dr.	Lakshmi	Sankar	K.
Prof.	Jagadeesh	Bayry
Dr.	Ganesh	Natarajan	
Dr.	Santhakumar	Mohan
Dean	Administration

Director

Dean Academics
Associate Dean Academics (UG)
Associate Dean Academics (PG)

Dean Student Affairs
Dean Administration

Dean IC&SR
Registrar in-charge

4.1 ADMINISTRATION

4.2 FACULTY

BIOLOGICAL SCIENCES AND ENGINEERING

Prof.	Jagadeesh	Bayry,	PhD	(Sorbonne	University	Paris)
Research Area: Immunology, Immunotherapy, Host-Pathogen interac}on, Vaccine, Autoimmune 
diseases.

DBT Ramalingaswami Fellow

Dr.	Abdul	Rasheed	P.,	PhD	(NIT	Calicut)
Research Area: Nanoscience and Technology

CHEMISTRY 

Dr.	Debarati	Chatterjee,	PhD	(IISc	Bangalore)	
Research Area: Theore}cal Chemical Physics, Biophysical processes, Sov Condensed Mater, 
Equilibrium and Nonequilibrium Sta}s}cal Mechanics, Dynamics of Macromolecules, Biopolymers

Dr.	Dinesh	Jagadeesan,	PhD	(JNCASR,	Bangalore)	
Research Area: Materials Chemistry, Heterogeneous Catalysis, Environmental Catalysis

Dr.	Mintu	Porel,	PhD	(University	of	Miami,	Florida,	USA)	
Research Area: Design, Synthesis and Applica}on of novel organic materials, Supramolecular and 
Macromolecular Chemistry, Photochemistry
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Dr.	Padmesh	A.,	PhD	(Institute	of	Fundamental	Sciences,	Massey	University,	New	Zealand)	
Research Area: Computa}onal chemistry, Molecular Simula}ons, Advanced Sampling Techniques

Dr.	Supratik	Sen	Mojumdar,	PhD	(Indian	Association	for	the	Cultivation	of	Science	(IACS))	
Research Area: Protein folding, misfolding and aggrega}on using single molecule nuorescence and 
force spectroscopy

Dr.	Shanmugaraju	Sankarasekaran,	PhD	(IISc,	Bangalore)	
Research Area: Inorganic Chemistry, Organometallic Chemistry, Supramolecular Material Chemistry, 
Polymer Chemistry 

Dr.	Sushabhan	Sadhukhan,	PhD	(Case	Western	Reserve	University,	Cleveland,	Ohio,	USA)	
Research Area: Chemical Biology, Development of Small Molecule Inhibitors, Metabolomics, 
Proteomics 

Dr.	Rositha	Kuniyil,	PhD		(Institut	Català	d9Investigació	Química	(ICIQ),	Barcelona	Institute	of	Science	and	
Technology	(BIST),	Spain)
Research Area: Theore}cal and computa}onal chemistry with Excellent Cum Laude

Dr.	Yuvaraj	K.,	PhD	(IIT	Madras)
Research Area: Main group Chemistry and Catalysis, Organometallic Chemistry, small molecule 
ac}va}on, Inorganic Chemistry

Inspire Faculty

Dr.	Priyakumari	C	P,	PhD	(Cornell	University,	Ithaca,	United	States)
Research Area: Computa}onal/Theore}cal Chemistry

DBT Ramalingaswami Fellow

Dr.	Yugender	Goud	Kotagiri,	PhD	(NIT	Warangal)
Research Area: Electrochemistry, Analy}cal Chemistry, Biosensors, Wearable Sensors Energy 
Applica}ons, Nanofabrica}on

CIVIL ENGINEERING 

Dr.	Athira.	P.,	PhD	(IIT	Madras)	
Research Area: Predic}ons in Ungauged Basins, Hydrological Modelling and Uncertainty Analysis, 
Watershed Management, Landuse/Landcover change modelling, Climate change impact analysis, 
Water Security and Forest Hydrology

Dr.	Divya.	P.	V.,	PhD	(IIT	Bombay)	
Research Area: Geotechnical & Geoenvironmental Engineering, Geosynthe}cs and Ground 
improvement techniques, Reinforced earth walls and embankments, Engg. behaviour of sov clayey 
soils, Centrifuge Modelling and Image analysis
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Dr.	Anil	Kumar	M.	V.,	PhD	(IIT	Madras)	
Research Area: Steel Structures 

Dr.	Madhu	Karthik	M.,	PhD	(Texas	A&M	University,	USA)	
Research Area: Reinforced and prestressed concrete structures, Structural evalua}on of deteriora}ng 
structures, Non-destruc}ve tes}ng and evalua}on, Bridge engineering

Dr.	Subhasis	Mitra,	PhD	(Auburn	University,	USA)	
Research Area: Climate and Anthropogenic Impacts on Surface and Groundwater Hydrology 
Forecas}ng and Predic}on in Water Resources, Climate Change impacts on Water Resources

Dr.	B.	K.	Bhavathrathan,	PhD	(IIT	Bombay)	
Research Area: Transporta}on Systems Engineering

Dr.	Sudheesh	T.	K.,	PhD	(The	University	of	Florida,	USA)	
Research Area: Geotechnical Engineering: Deep Founda}ons; Slope & Embankment Stabilisa}on; and 
Analy}cal Methods in Geomechanics

Dr.	Praveena	Gangadharan,	PhD	(IIT	Madras)	
Research Area: Microbial Fuel Cells, Water/Wastewater treatment, Metal reduc}on/recovery, 
Electrochemical water/waste treatment

Dr.	Sanjukta	Chakraborty,	PhD	(IIT	Kanpur)	
Research Area: Vibra}on control of structures using passive and feedback control mechanisms, 
Op}mal control, Base isola}on, Substructure shaking table test

Dr.	Sarmistha	Singh,	PhD	(Auburn	University,	Auburn,	USA)	
Research Area: Hydroclimatology, Extreme Events Analysis, Clima}c Oscilla}on and Climate Change, 
Impacts Study, Remote Sensing in Disaster Management, Water Resources Management, Non-point 
Source Pollu}on, Water Policy Analysis

Dr.	C.	V.	Veena	Venudharan,	PhD	(IIT	Kharagpur)	
Research Area: Transporta}on Engineering, Pavement Engineering

Dr.	Senthilkumar	V.,	PhD	(IIT	Madras)	
Research Area: Construc}on Engineering and Management

Dr.	Rakesh	J	Pillai,	PhD	(IIT	Madras)
Research Area: Cyclic behaviour of soils, Cons}tu}ve Modelling in Geomechanics, Ground 
Improvement for pavement applica}ons
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Dr.	Gokulnath	C,	PhD	(IIT	Madras)
Research Area: Structural Engineering, Cons}tu}ve modelling, Con}nuum Mechanics, Finite element 
modelling, Experimental mechanics

Dr.	Arun	C.O,	PhD	(IIT	Madras)
Research Area: Stochas}c Meshfree Method for Elasto3Plas}c Damage Analysis

Dr.	Ankesh	Kumar,	PhD	(IIT	Delhi)
Research Area: Geotechnical Engineering

Adjunct Faculty 

Dr.	R.	Venkataraghavan,	PhD	(IISc	Bangalore)	
Research Area: Product Design & Engineering, Materials Science and Environmental science

Prof.	S.	M.	Shiva	Nagendra
Research Area: Urban Hotspot Air Quality Monitoring, Modelling and Control; Sensors for Air 
Pollu}on Monitoring; Personal Exposure and Health Impact; Real World Exhaust Emission Monitoring 
and Modelling; Ambient and Source Emission Control Technologies; Indoor Air Quality Monitoring, 
Modelling and Control; Emission Inventory and Source Appor}onment; Machine Learning Techniques 
for Air Quality Classioca}on and Predic}on

COMPUTER SCIENCE AND ENGINEERING 

Dr.	Deepak	Rajendraprasad,	PhD	(IISc	Bangalore)	
Research Area: Combinatorics, Graph Theory 

Dr.	Jasine	Babu,	PhD	(IISc	Bangalore)	
Research Area: Theore}cal Computer Science - mainly Graph Theory and Algorithms 

Dr.	Piyush	P.	Kurur,	PhD	(IMSc	Chennai)	
Research Area: Programming languages, Type theory

Dr.	Albert	Sunny,	PhD	(IISc	Bangalore)	
Research Area: Wireless Networks, Social Network, Transporta}on Networks

Dr.	Krithika	Ramaswamy,	PhD	(IIT	Madras)	
Research Area: Parameterized Algorithms, Graph Theory and Algorithms, Approxima}on Algorithms

Dr.	Sandeep	Chandran,	PhD	(IIT	Delhi)	
Research Area: High Performance Compu}ng, Post-silicon Valida}on, Computer Architecture

Dr.	Unnikrishnan	Cheramangalath,	PhD	(IISc	Bangalore)	
Research Area: High Performance Compu}ng, Domain Specioc Languages (DSLs), Graph Analy}cs,
Language Based Security, Internet of Things
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Dr.	Vivek	Chaturvedi,	PhD	(Florida	International	University,	Miami,	FL,	USA)	
Research Area: Power and thermal eïcient task scheduling strategies for mul}/many core 
processors, Cyber Security, Cyber Physical systems and IoT

Dr.	Krishnamoorthy	Dinesh,	PhD	(IIT	Madras)
Research Area: Complexity Theory, Altera}on, Transforma}on and New Bounds on Boolean Func}on 
Complexity Measures

Dr.	Srimanta	Bhattacharya,	PhD	(Indian	Statistical	Institute,	Kolkata)
Research Area: Computer Science

Dr.	Anish	Hirwe,	PhD	(IIT	Hyderabad)
Research Area: Systems and Networking, Sovware-Deoned Networking, Network Func}on 
Virtualiza}on, 5G

DATA SCIENCE

Dr.	Mrinal	Kanti	Das,	PhD	(IISc	Bangalore)	
Research Area: Machine Learning, Data Science, Privacy Aware Learning, Bayesian models, 
Deep Learning, Computer Vision

Dr.	Sahely	Bhadra,	PhD	(IISc	Bangalore)	
Research Area: Machine Learning, Op}miza}on, Bioinforma}cs

Dr.	Satyajit	Das,	PhD	(University	of	South	Brittany	(UBS),	France,	and	University	of	Bologna	(UniBo),	Italy)	
Research Area: AI on Edge, Low Power Design, Reconogurable Compu}ng, Digital Architecture, 
Cryptography, High Level Synthesis, CGRA 

Dr.	Lakshmi	Narasimhan	Theagarajan,	PhD,	(IISc	Bangalore)	*	on	lien	from	November	30,	2022
Research Area: Wireless communica}on, Signal processing, Informa}on and coding theory, Sta}s}cal 
Inferences

Dr.	Koninika	Pal,	PhD	(Technical	University	Kaiserslautern,	Germany)
Research Area: Knowledge Base Cura}on, Indexing and Similarity Search and  Ques}on Answering 
Systems

Dr.	Narayanan	Chatapuram	Krishnan,	PhD	(Arizona	State	University,	USA)
Research Area: Computer Science

Dr	Swapnil	Vishveshwar	Hingmire,	PhD,	(IIT	Madras)	*	relieved	on	July	15,	2022
Research Area: Reducing Knowledge Acquisi}on Overhead for Text Classioca}on
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ELECTRICAL ENGINEERING 

Prof.	Vinod	A.	Prasad,	PhD	(NTU	Singapore)	*	relieved	on	June	10,	2022
Research Area: Digital Signal Processing, VLSI Signal Processing for Wireless Communica}ons, Brain 
Computer Interface Systems

Dr.	Arun	Rahul	S.,	PhD	(IISc	Bangalore)	
Research Area: Power Electronics, Motor Drives, Power converter topology and control, Mul} level 
power converters, Grid integra}on of solar energy, Pulse Width Modula}on and switching techniques, 
Power Electronics and Power Systems

Dr.	Arvind	Ajoy,	PhD	(IIT	Madras)	
Research Area: Computa}onal, theore}cal and experimental aspects of nanoelectronics, 
Instrumenta}on for Scien}oc Applica}ons

Dr.	Revathy	P.,	PhD	(IISc	Bangalore)	
Research Area: Micro/Nanoelectronics 

Dr.	Swaroop	Sahoo,	PhD	(Colorado	State	University,	USA)
Research Area: RF and Microwave, Weather Radar, Microwave Remote Sensing Microwave 
Radiometer

Dr.	Mahesh	R.	Panicker,	PhD	(NTU,	Singapore)	
Research Area: Digital Signal Processing, Embedded Systems, Ultrasound Imaging.
And Digital VLSI Circuits and Systems

Dr.	Sukomal	Dey,	PhD	(IIT	Delhi)	
Research Area: Microwave and Millimetre wave Devices and Components, Radio Frequency 
Microelectromechanical System 

Dr.	Jobin	Francis,	PhD	(IISc,	Bangalore)	
Research Area: Area of wireless communica}on, Design, analysis, and op}miza}on of 5G cellular 
networks 

Dr.	Anirudh	Guha,	PhD	(IISc	Bangalore)	
Research Area: Power Electronics and Drives, Pulse-Width Modula}on, Control of Inverters, Power 
Electronics for Power System Applica}ons, HVDC and FACTS, Power Quality and Harmonics, Electric 
Trac}on Systems, Renewable Integra}on, Modeling, Analysis and Control of Power Electronic 
Systems, Stability and Control

Dr.	Manas	Kumar	Jena,	PhD	(IIT	Delhi)	
Research Area: Power System Protec}on, Wide Area Monitoring System, Applica}on of 
Synchrophasor Technology, Power System Dynamics, Applica}on of AI/Machine, Learning in Power 



ANNUAL REPORT 2022-23 

I IT PALAKKAD
36

System Engineering, Applica}on of Signal Processing in Power System Engineering, Design and 
Development of Sovware Solu}ons for Control Room Applica}ons

Dr.	Shaikshavali	Chitraganti,	PhD	(University	of	Lorraine,	Nancy,	France)	
Research Area: Stability/control/es}ma}on in networked control systems, Control theore}c approach 
to Cyber physical systems security and privacy, Event triggered state/parameter es}ma}on, 
Stochas}c receding horizon control, Op}mal control, Reinforcement learning, and Approximate 
dynamic programming

Dr.	Sneha	Gajbhiye,	PhD	(IIT	Bombay)	
Research Area: Nonlinear control, robo}cs, geometric mechanics, adap}ve control

Dr.	Subrahmanyam	Mula,	Ph.D	(IIT	Kharagpur)	
Research Area: VLSI Signal Processing, Digital VLSI Circuits and Systems, Adap}ve Signal Processing

Dr.	Vijay	Muralidharan,	PhD	(IIT	Madras)	
Research Area: Robo}cs and Control

Dr.	Sreenath	Vijayakumar,	PhD	(IIT	Madras)
Research Area: Sensors and Instrumenta}on

Dr.	M	Sabarimalai	Manikandan,	PhD	(IIT	Guwahati)
Research Area: Biosignal Processing; Signal Processing for Signal Quality Assessment, Noise 
Recogni}on, Denoising, Feature Extrac}on and Compression, VLSI Signal Processing Architectures for 
Energy-Eïcient Event Detec}on and Monitoring Systems, AI/Machine Learning for Event Recogni}on, 
Internet of Things - Energy Consump}on Reduc}on Strategies, Cogni}ve Radios and Data Security, 
Mul}modal Informa}on Processing, Image Processing - RGB, RADAR, LiDAR, SONAR, Thermal/IR and 
Hyperspectral

Dr.	Naga	Brahmendra	Yadav	Gorla,	PhD	(National	University	of	Singapore)
Research Area:  Reliability of Power Electronic Systems

Adjunct Faculty 

Dr.	R	Venkataraghavan
Research Area: Product Design & Engineering, Materials Science and Environmental science

DST-INSPIRE Faculty Fellow

Dr.	Nikhil	Krishnan	M,	PhD	(IISc,	Bangalore)
Research Area: Low-latency communica}ons, Distributed learning and Distributed storage
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HUMANITIES & SOCIAL SCIENCES

Dr.	Anoop	George,	PhD	(IIT	Bombay)	
Research Area: Phenomenology and Existen}alism, Philosophy of Technology, Con}nental Philosophy

Dr.	G.	Sujatha,	PhD	(University	of	Madras)	
Research Area: Gender, cultural and postcolonial studies; language and modernity; modern Tamil 
literature, transla}on studies, cinema and folk religious cults

Dr.	Reenu	Punnoose,	PhD	(Newcastle	University,	United	Kingdom)	
Research Area: Phone}cs, Sociolinguis}cs, Bilingual language acquisi}on, world Englishes

Dr.	Amrita	Roy,	PhD	(Jawaharlal	Nehru	University,	New	Delhi)	
Research Area: Trade and Development, Economic Growth

Dr.	Sudarshan	R	Kottai,	PhD	(IIT	Hyderabad)
Research Area: Mental Health among Marginalised Sec}ons, Alternate Paradigms in Mental Health, 
Public Health Ethics, Migra}on and marginalisa}on, Sexuali}es, genders, rela}onship diversi}es and 
disabili}es, Community Mental Health, Qualita}ve research, Non-Humans and Mental Health

Dr.	Rahul	Choragudi,	PhD	(Tata	Institute	of	Social	Sciences)
Research Area: Ethnography of the changing nature of socio-economic hierarchy post-independence 
in rural Andhra Pradesh

MATHEMATICS 

Dr.	Ashok	Kumar	M.,	PhD	(IISc	Bangalore)	
Research Area: Informa}on, Sta}s}cs, and Probability 

Dr.	Sarath	Sasi,	PhD	(Mississippi	State	University,	USA)	
Research Area: Par}al diferen}al equa}ons 

Dr.	Lakshmi	Sankar	K.,	PhD	(Mississippi	State	University,	USA)	
Research Area: Diferen}al Equa}ons, Nonlinear Analysis 

Dr.	G.	P.	Balakumar,	PhD	(IISc	Bangalore)	
Research Area: Several Complex Variables 

Dr.	Jayanarayanan	C.	R.,	PhD	(Indian	Statistical	Institute,	Bangalore)	
Research Area: Func}onal Analysis, Geometry of Banach Spaces and Approxima}on Theory

Dr.	Jaikrishnan	Janardhanan,	PhD	(IISc	Bangalore)	
Research Area: Several Complex Variables, Complex Dynamics and Complex Geometry 
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Dr.	Parangama	Sarkar,	PhD	(IIT	Bombay)	
Research Area: Commuta}ve Algebra 

Dr.	Rohith	Varma,	PhD	(CMI,	Chennai)	
Research Area: Algebraic Geometry

Dr.	Arpan	Kabiraj,	PhD	(IISc	Bangalore)
Research Area: Low-dimensional Topology

Dr.	Hari	Vansh	Rai	Mittal,	PhD	(IIT	Mandi)*relieved	on	09/06/2023
Research Area: Computa}onal Fluid Dynamics, Finite Diference Approxima}ons, Mul}phase Flows, 
Immersed Interface Methods, Accidental Oil Spills in Oceans

Dr.	Gopikrishnan	Chirappurathu	Remesan,	PhD	(IIT	Bombay	and	Monash	University)
Research Area: Numerical analysis, Mathema}cal Biology, Mul}phase nuid now problems

Visi}ng Professor
Prof.	S.	H.	Kulkarni,	PhD	(IIT	Bombay)	*relieved	on	31/05/2023
Research Area: Func}onal Analysis 

Prof.	Varadharajan	Muruganandam,	PhD	
Research Area:  Harmonic analysis, Fourier algebras of locally compact groups and Homogeneous 
spaces

MECHANICAL ENGINEERING 

Dr.	K.	V.	N.	Surendra,	PhD	(IISc	Bangalore)	
Research Area: Fracture Mechanics, Elas}city 

Dr.	Krishna	Sesha	Giri,	PhD	(IISc	Bangalore)	
Research Area: Combus}on and laser diagnos}cs, Combus}on modelling, Novel laser and op}cal 
diagnos}c techniques

Dr.	D.	Chakradhar,	PhD	(NIT,	Warangal)	
Research Area: Non Tradi}onal Machining, Ar}ocial Intelligence in Manufacturing and Cryogenic 
Machining

Dr.	Kanmani	S.	Subbu,	PhD	(IIT	Kanpur)	
Research Area: Micro Manufacturing, Laser Surface Treatment, Addi}ve Manufacturing and 
Composite Fabrica}on and Machining

Dr.	D.	Kesavan,	PhD	(IIT	Madras)	
Research Area: Surface Engineering, Welding Technology, Industrial Tribology and  Addi}ve 
Manufacturing 
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Dr.	Samarjeet	Chanda,	PhD	(IIT	Madras)	
Research Area: Heat and Mass Transfer, Inverse Problems in Thermal-Fluid Sciences and 
Interferometry Op}miza}on 

Dr.	Ganesh	Natarajan,	PhD	(IISc	Bangalore)	
Research Area: Computa}onal Fluid Dynamics - Immersed Boundary Methods Sports aerodynamics 
and mathema}cal modelling 

Dr.	Sovan	Lal	Das,	PhD	(Cornell	University,	USA)	
Research Area: Theore}cal and Applied Mechanics, Contact Mechanics of Thin Structures and  Lipid 
Bilayer Membrane

Dr.	Santhakumar	Mohan,	PhD	(IIT	Madras)	
Research Area: Robo}cs, Mo}on Control, Mechanism Design and Analysis, Service and Field Robots, 
Underwater Vehicles and Manipulator Systems

Dr.	Afzaal	Ahmed,	PhD	(National	University	of	Singapore)	
Research Area: Non-conven}onal machining processes, Hybrid machining methods, Micro and nano 
machining, Deep hole drilling, Laser surface alloying, Laser based addi}ve manufacturing processes, 
Wear and tribology studies of modioed surfaces

Dr.	Anand	T.	N.	C.,	PhD	(IISc	Bangalore)	
Research Area: Droplet and Spray Processes, I.C. Engines, Laser Diagnos}cs, CFD

Dr.	Buchibabu	Vicharapu,	PhD	(IIT	Bombay)	
Research Area: Welding Science and Technology, Addi}ve Manufacturing, Fundamental modelling 
of manufacturing processes, Analysis of residual stresses and distor}on, Structure and property 
correla}ons in welded and 3D metallic builds

Dr.	Dinesh	Setti,	PhD	(IIT	Delhi)
Research Area: Grinding, Abrasive machining processes, Micro grinding, Kinema}c Simula}ons

Dr.	Anoop	Akkoorath	Mana,	PhD	(IISc	Bangalore)
Research Area: Structural acous}cs of perforated panels

Dr.	Pramod	Kuntikana,	PhD	(IIT	Bombay)
Research Area: Experimental Heat Transfer, Fluid Flow and Combus}on,Renewable and Conven}onal 
Energy Sources,Thermo Physical Property Measurements and Instrumenta}on and 
Appropriate Technology

Dr.	Vineed	Narayanan,	PhD	(IIT	Madras)
Research Area: Refrigera}on, Thermodynamics  and Cryogenic Engineering
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Visi}ng Professor 
Prof.	T.	Sundararajan,	PhD
Research Area: Combus}on in engines

SERB Ramanujan Fellow

Dr.	Arijit	Hazra,	PhD,	Mathematical	Sciences,	Georg-August-Universität	Göttingen	(Jointly	with	the	group	
of	 Biomed	 NMR,	 Max-Planck	 Institute	 for	 Biophysical	 Chemistry	 (Now	 Multidisciplinary	 Sciences)),	
Göttingen,	Germany.
Research Area: Computa}onal Methods for Par}al Diferen}al Equa}ons - Electrodynamics, Fluid 
Flow, Magnetohydrodynamics, Higher Order Finite Volume and Discon}nuous Galerkin Method and 
Deep Learning-based Methods for Solving Inverse Problems

PHYSICS 

Prof.	P.	B.	Sunil	Kumar,	PhD	(Raman	Research	Institute,	Bangalore)	*relieved	on	12/10/2022
Research Area: Sov mater and Biological Physics

Dr.	Prithvi	Narayan	P.,	PhD	(TIFR,	Mumbai)	
Research Area: Quantum Field Theory, String Theory

Dr.	Jayakumar	Balakrishnan,	PhD	(National	University	of	Singapore)	
Research Area: Experimental Condensed Mater Physics - 2D Materials and Perovskites

Dr.	Uma	Divakaran,	PhD	(IIT	Kanpur)	
Research Area: Quantum mechanics, Non-equilibrium dynamics, Quantum phase transi}ons, 
Quantum Informa}on

Dr.	Soham	Manni,	PhD	(Georg-August-Universität	Göttingen,	Germany)	
Research Area: Experimental Condensed Mater Physics- Magne}sm and Superconduc}vity Material 
Science - Single crystal growth 

Dr.	Amit	Kumar	Pal,	PhD	(Bose	Institute,	Kolkata)	
Research Area: Quantum informa}on science and Quantum technologies

Dr.	Bibhu	Ranjan	Sarangi,	PhD	(	Raman	Research	Institute,	Bangalore)	
Research Area: Interac}on of living systems with their environment, mechanosensing

Dr.	Kusum	Dhochak,	PhD	(Tata	Institute	of	Fundamental	Research,	Mumbai)	
Research Area: Strongly correlated electron systems, Quantum spin liquids, Topological phases, 
Disorder

Dr.	Projjwal	Banerjee,	PhD	(University	of	Minnesota,	Minneapolis,	USA)	
Research Area: Nuclear Astrophysics, Stellar Evolu}on, Nucleosynthesis, Galac}c Chemical Evolu}on,
Big Bang Nucleosynthesis
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Dr.	Vishwas	V.,	PhD	(JNCASR,	Bangalore)	
Research Area: Metastable and out of equilibrium systems, Phase behaviour of metastable liquids, 
Rheology of dense disordered solids

Dr.	Akshay	Bhatnagar,	PhD	(IISc)
Research Area: Sta}s}cal mechanics, Turbulence

Dr.	Anil	Kumar	Dasanna,	PhD	(Laboratory	of	Theoretical	Physics,	University	of	Toulouse	III	-Paul	Sabatier,	
Toulouse	31062,	France.)
Research area: Sov and Biological Mater Physics

Visi}ng Professor
Prof.	Manoj	Gopalakrishnan,	PhD	(IMSc	Chennai)
Research Area: Nonequilibrium sta}s}cal physics, theore}cal biophysics, sov mater

Inspire Faculty

Dr.	Moumita	Nandi,	PhD
Research Area: Experimental Condensed Mater Physics

Dr.	Mayarani	M	,	PhD	(IIT	Madras)
Research Area: Sov mater and Biological Physics ,Colloidal self-assembly

ENVIRONMENTAL SCIENCES AND SUSTAINABLE ENGINEERING CENTRE

Dr.	Deepak	Jaiswal,	PhD	(Pennsylvania	State	University,	USA)
Research Area: Agriculture, bioenergy, land-use change, global climate change, crop & environmental 
modeling, and water/nutrient recycling by land applica}on of waste materials

Dr.	Sunitha	K.	Nayar,	PhD	(IIT	Madras)	
Research Area: Physical and mechanical characteriza}on of construc}on materials and systems, 
Characteriza}on of special concretes, Fa}gue characteris}cs of concrete, Long-term performance of 
FRC, Design of FRC systems, Modeling mechanical performance parameters for construc}on materials 
and systems

4.2.1 FACULTY ACHIEVEMENTS
Awards/ Recogni}on/ Prizes/ Compe}}on Wins

"	 Dr.	K.	V.	N.	Surendra,	Assistant	Professor,	Mechanical	Engineering	is	one	of	the	two	Associate	Editors	
for	publishing	in	a	special	issue	of	Defence	Science	Journal,	from	the	selected	papers	of	INCAM-2022.	
The	process	 started	 in	 January	2023	while	 the	conference	was	held	 in	November	2022.	 It	 is	 still	
going	on;	the	special	issue	is	not	yet	published;	likely	to	be	published	in	May-June	2023.

"	 Dr.	S.	Kanmani	Subbu,	Associate	Professor,		Mechanical	Engineering	is	the	Guest	Editor	of	Journal	of	
Micromanufacturing,	SAGE	Publishers.		 	 	 	 	 	 	
Special	issue:	Micromanufacturing	for	Mechatronic	Systems:	Part	I	&	II	
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"	 Dr.	 Samarjeet	 Chanda,	 Associate	 Professor,	 	Mechanical	 Engineering,	 Served	 as	 Expert	member	
project	evaluation	committee,	Agency	 for	New	and	Renewable	Energy	Research	and	Technology	
(ANERT),	Department	of	Power,	Government	of	Kerala.

"	 Dr.	Krithika	Ramaswamy,	Assistant	Professor,	Computer	Science	And	Engineering	has	been	awarded	
the	best	paper	Award	(on	the	paper	titled	<Balanced	Substructures	 in	Bicolored	Graphs=		and	co	
authored	by	Dr.	Krithika	Ramaswamy)	at		the	48th	International	Conference	on	Current	Trends	in	
Theory	and	Practice	of	Computer	Science	<(SOFSEM	2023)=.

"	 Dr.	Sreenath	Vijayakumar,	Assistant	Professor,	Electrical	Engineering	was	awarded	<Recognition	on	
Emerging	Research=	and	the	2nd	Prize	at	the	15th	International	Conference	on	Sensing	Technology	
(ICST915),	held	December	5	to	7,	2022,	at	Macquarie	University	in	Sydney,	Australia.

"	 Dr.	Mahesh	Raveendranatha	Panicker,	Associate	Professor,	Electrical	Engineering,	has	his	project	on	
Automated	Lung	Ultrasound	shortlisted	for	presentation	at	the	first	All	IIT	R&D	Festival	held	at	IIT	
Delhi,	October	14	to	15	,	2022.	

"	 Prof.	Jagadeesh	Bayry,	Professor,	Biological	Sciences	and	Engineering	has	uninterruptedly	featured	
in	all	four	versions	(Version	1,	6th	July	2019;	Version	2,	8th	October	2020,	Version	3,	19th	October	
2021	and	Version	4,	October	10,	2022)	of	the	Top	2%	Scientists	list	(both	in	career-long	data	and	
single	 recent	year	data)	 including	 the	 latest	one	 (Version	4,	October	10th	2022,	 	https://elsevier.
digitalcommonsdata.com/datasets/btchxktzyw)	released	by	Stanford	University.	The	latest	version	
has	 listed	 him	 under	 Indian	 Institute	 of	 Technology	 Palakkad,	 the	 only	 faculty	 listed	 under	 the	
institute	name.	In	the	Version	4	released	on	10th	October	2022,	a	total	of	195,605	scientists	(53499)	
are	included	in	the	career-long	database	and	200,409	scientists	(31413)	are	included	in	the	single	
recent	year	dataset.

"	 Prof.	Jagadeesh	Bayry	was	invited	by	the	European	Research	Council	(ERC),	the	top	most	European	
scientific	funding	body	as	a	Member	of	a	commission	8LS6-Immunity,	Infection	and	Immunotherapy9	
for	the	consolidator	grant	panel	2022.	321	researchers	have	won	2022	European	Research	Council	
(ERC)	Consolidator	Grants.	The	funding	-	worth	in	total	¬657	million	3	is	part	of	the	EU9s	Horizon	
Europe	programme.	It	will	help	excellent	scientists,	who	have	7	to	12	years9	experience	after	their	
PhDs,	to	pursue	their	most	promising	ideas.

"	 In	view	of	his	outstanding	contributions	to	the	field	of	Immunity,		 Infection	and	Immunotherapy,	
Prof.	Jagadeesh	Bayry	was	invited	by	the	European	Research	Council	(ERC)	to	undertake	qualitative	
evaluation	of	all	ERC-supported	projects	(Science	After	Projects),	for	the	period	2009-2013,	in	his	
domain	of	 expertise.	 The	 ERC,	 set	 up	by	 the	 European	Union	 in	 2007,	 is	 the	premier	 European	
funding	organisation	for	excellent	frontier	research.	It	supports	projects	carried	out	by	an	individual	
creative	researcher	under	three	grant	schemes:	Starting	Grants,	Consolidator	Grants	and	Advanced	
Grants.	The	evaluation	was	done	during	the	first	week	of	November	2022.

"	 Prof.	Jagadeesh	Bayry9s	paper,		<Klionsky	DJ......Bayry	J......	Tong	CK.	2021.	Guidelines	for	the	use	and	
interpretation	of	assays	for	monitoring	autophagy	(4th	edition).	AUTOPHAGY	17:1-382=	has	been	
listed	as	a	Hot	Paper	by	Clarivate	Analytics.
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"	 Prof.	Jagadeesh	Bayry9s	below	mentioned	five	papers	have	been	listed	as	highly	cited	papers	(Top	
1%,	last	10	years)	by	Clarivate	Analytics.	

1.	 Klionsky	DJ......Bayry	 J......	 Tong	CK.	 2021.	 Guidelines	 for	 the	 use	 and	 interpretation	 of	 assays	 for	
monitoring	autophagy	(4th	edition).									AUTOPHAGY	17:1-382.

2.	 Bonam	 SR,	 Kotla	 NG,	 Bohara	 RA,	 Rochev	 Y,	 Webster	 TJ,	 and	 Bayry	 J.	 2021.Potential	 immuno-
nanomedicine	strategies	to	fight	COVID-19	like	pulmonary	infections.	NANO	TODAY	36:	101051.

3.	 Sharma	C,	Ganigara	M,	Galeotti	C,	Burns	J,	Berganza	F,	Hayes	D,	Singh-	Grewal	D,Bharath	S,	Sajjan	S	
and	Bayry	J*.	2021.	Multisystem	inflammatory	syndrome	in	children	and	Kawasaki	disease:	a	critical	
comparison.	NATURE	REVIEWS	RHEUMATOLOGY.	17:	731-748.

4.	 Bonam	SR,	Kaveri	SV,	Sakuntabhai	A,	Gilardin	L	and	Bayry	J.	2020.	Adjunct	immunotherapies	for	the	
management	of	severely	ill	COVID-19	patients.	CELL	REPORTS	MEDICINE	1:	100016.

5.	 Maddur	MS,	Miossec	P,	Kaveri	SV	and	Bayry	J.	2012.	Th17	cells:	biology,pathogenesis	of	autoimmune	
and	inflammatory	diseases,	and	therapeutic	strategies.	AMERICAN	JOURNAL	OF	PATHOLOGY	181:8-
18.

"	 Altogether,	eight	articles	of	Prof.	Jagadeesh	Bayry	have	received	the	recognition	as	HIGHLY	CITED	
PAPERS.

"	 Prof.	 Jagadeesh	 Bayry9s	 opinions	 and	 statements	 are	 quoted	 in	 a	 news	 article	 on	 the	 incidence	
of	autoimmune	diseases	 following	COVID-19.	This	study	was	based	on	the	cohort	of	more	than	
600,000	COVID-19	patients	from	Germany	and	is	posted	at	preprint	server	medRxiv.

"	 Prof.	Jagadeesh	Bayry	has	been	nominated	as	a	member,	University	Innovation	Cell,	Kerala	University	
of	Health	Sciences,	Thrissur,	Kerala	680596.

"	 Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	Department	of	Chemistry,	Biological	Sciences	and	
Engineering	co-authored	the	article	titled	8Amine-terminated	Nb	4	C	3	T	x	MXene			nanosheets	for	
electrochemical	detection	of		neurotransmitter	dopamine.9	with	Ms.	Ankitha	Menon	received		the	Best	
oral	presentation	award	at	Indo-USA	International	Conference	on		Applications	of		Nanotechnology		
in	Biology,			Biotechnology	and		Biopharmaceutics	(ICNB3),	August	11	to	12,	2022.	

"	 Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	Department	of	Chemistry,	Biological	Sciences	
and	Engineering	co-authored	the	article	titled	8Engineering	Novel	and	Flexible	Covalent	Modified		
Nb2CTx	with	Trifluoroacetic	Acid	for	Electrochemical	Sensing	of	Anti-Tuberculosis	Drug	Rifampicin9	
with	Ms.	Ankitha	Menon	and	it	has	been	received	the	Best	poster	presentation	Award	under	the	
Chemical	Sciences	category	at	35th	Kerala	Science	Congress,	Idukki,	Feb	11	-14,	2023.

"	 Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	Department	of	Chemistry,	Biological	Sciences	
and	Engineering	 co-authored	 the	paper	 titled	 <Water	 treatment	 and	environmental	 remediation	
applications	of	 two-dimensional	metal	 carbides	 (MXenes).	MATERIALS	TODAY	30:	80-102=	along	
with	Rasool	K,	Pandey	RP,	Rasheed	PA,	Buczek	S,	Gogotsi	Y,	Mahmoud				KA	and	it	has	been	listed	as	
highly	cited	papers	(Top	1%,	last	10	years)	by	Clarivate	Analytics.

"	 Dr.	Dinesh	Jagadeesan,	Associate	Professor,	Department	of	Chemistry	won	the	first	phase	of	Oorja	
Challenge.	A	grant	of	1.5	L	has	been	awarded	towards	the	idea	of	developing	sensors	for	batteries.

"	 Dr.	Shanmugaraju	S,	Assistant	Professor,	Department	of	Chemistry	is	the		Guest	Editor	for	a	special	
issue	on	<Chemical	approaches	for	wastewater	and	pollutant	treatment=	for	Results	 in	Chemistry	
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Journal	 published	 by	 Elsevier.	 (April	 2023).	 He	 Joined	 the	 Editorial	 Advisory	 Board	 of	 <Sensors	
and	Diagnostics=	-a	journal	published	by	the	Royal	Society	of	Chemistry	(September	2022).		Also	
he	 Joined	as	Review	Editor	 for	 the	Supramolecular	Chemistry	 section	 in	 the	 journal	 Frontiers	 in	
Chemistry	(September	2022)	and	Physical	Chemistry	and	Chemical	Physics	section	in	the	journal	
Frontiers	in	Physics.

"	 Dr.	Shanmugaraju	S,	Assistant	Professor,	Department	of	Chemistry	has	been	listed	among	the	top	
5%	of	highly	cited	researchers	from	Indian	institutions	and	as	one	of	the	highly	cited	authors	of	2021	
in	the	Royal	Society	of	Chemistry	publications.	

"	 Dr.	Shanmugaraju	S,	Assistant	Professor,	Department	of	Chemistry	has	been	selected	as	a	member	
of	the	Early	Career	Editorial	Advisory	Board	of	<Tetrahedron	Letter=-a	journal	published	by	Elsevier.	

"	 Dr.	Shanmugaraju	S,	Assistant	Professor,	Department	of	Chemistry	has	been	selected	as	a	member	
of	the	Early	Career	Editorial	Advisory	Board	of	<Tetrahedron=	-a	journal	published	by	Elsevier.	

"	 The	proposal	submitted	by	Dr.	Shimi	M.	under	the	guidance	of		Dr.	Mintu	Porel,	Assistant	Professor	
and	Ramanujan	Fellow,	Department	of	Chemistry		for	the	SERB	National	Post-Doctoral	Fellowship	
has	been	approved.

"	 Mr.	Arjun,	Department	of	Electrical	Engineering	along	with	Mr.	Aniket,	Department	of	Computer	
Science	and	Engineering	has	won	the	first	prize	and	Mr.	Gokul	Nath	from	Department	of	Electrical	
Engineering,	has	won	the	second	prize	in	the	IIT	Palakkad	UG	Research	Awards.

"	 Mr.	Mohammad	Abdul	Shukoor,	Research	Scholar,	Department	of	Electrical	Engineering	has	been	
officially	 selected	as	 the	 <IEEE	WAMS	2022	Best	Student	Paper	Competition	Awards	 -	Doctoral9s	
Category	(RF	and	Microwave	Track)=	for	his	paper	titled	<A	Simple	Wideband	Angular	Stable	Linear-
Circular	and	Linear-Cross	Reflective	Type	Polarizer	for	Satellite	Communication	Applications=.

"	 Mr.	Gokul	Nath	S	J,	UG	Student,	Department	of	Electrical	Engineering	has	been	officially	selected	as	
the	<IEEE	WAMS	2022	Best	Student	Paper	Competition	Awards	-	Bachelor9s	Category=	for	his	paper	
titled	<Metallic	Object	Detection	 Inside	Human	stomach	with	Antipodal	Vivaldi	Antenna	Utilising	
Microwave	Imaging	Technique=.

"	 Mr.	Damodar	Diwakar	J	has	received	the	Best	M.	Tech	project	award	for	PEPS.	
"	 Mr.	Madhavanunni	 AN	won	 the	 1st	 prize	 in	 <Symposium	 cum	Hands-on	Workshop	 on	Medical	

Imaging9	held	at	IISER	Thiruvananthapuram,	October	20	to	22,	2022.
"	 Ms.	Gayathri	M	and	Mr.	Harikrishnan	Pisharody	won	the	2nd	prize	in	<Symposium	cum	Hands-on	

Workshop	on	Medical	Imaging9	held	at	IISER	Thiruvananthapuram,	October	20	to	22,	2022.
"	 Ms.	Bhavana	Sharma	received	the	POSOCO	Power	System	Award	(Masters	Category)-	2023
"	 Ms.	Gayathri	M	won	the	Outstanding	Research	Award	on	the	institute9s	Research	Scholar9s	Day	2022.
"	 Mr.	Ayush	Singh	got	selected	for	presenting	his	OELP	project	in	IIT	Bombay	undergraduate	research	

symposium	ResCon	2022.
"	 The	BTP	of	Antony	Jerald	and	Joel	Joy	has	been	selected	for	the	Chanakya	UG	Fellowship	from	IIT	

Roorkee	TIH.	
"	 Mr.	Deepraj	under	the	supervision	of	Dr.	Dinesh	Jagadeesan,	Associate	Professor,	Department	of	

Chemistry	won	the	first	phase	of	Oorja	Challenge.	A	grant	of	1.5	L	has	been	awarded	towards	the	
idea	of	developing	sensors	for	batteries.
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"	 Ms.	 Aparna	 G	 Nair	 under	 the	 supervision	 of	 Dr.	 Padmesh,	 Assistant	 Professor,	 Department	 of	
Chemistry	attended	Multiscale	Molecular	Dynamics	with	MiMiC,	a	flagship	school	that	focuses	on	
the	modelling	of	large	and	complex	(bio)chemical	systems	at	CECAM,	Lausanne,	Switzerland.	She	
also	won	the	Best	poster	award	there.

"	 Ms.	Ankitha	Menon	under	 the	 supervision	of	Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	
Chemistry	&	Biological	Sciences	and	Engineering	won	the		best	paper	award	at	Indo-USA	International	
Conference	on	Applications	of	Nanotechnology	 in	Biology,	Biotechnology	and	Biopharmaceutics	
(ICNB3),	August	11	to	12,	2022.

"	 Ms.	Ankitha	Menon	under	 the	 supervision	of	Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	
Department	 of	 Chemistry	 &	 Biological	 Sciences	 and	 Engineering	 received	 the	 Second	 runner	
up	 award	 in	 the	 Young	 researcher	 category	 at	 AFOBMCIS2022	 international	 conference	 held	 at	
Langkawi,	Malaysia	on	September	18	to	21,	2022.	

"	 Ms.	Anna	 Jose	and	Ms.	 Liya	T	under	 the	 supervision	of	Dr.	Mintu	Porel,	Assistant	Professor	 and	
Ramanujan	Fellow,	Department	of	Chemistry	won	the	best	Poster	Award	in	the	symposium	<Role	
of	 Science	and	Technology	 in	 India9s	 Journey	 to	Net	Zero	Emissions=	organized	by	ESSENCE,	 IIT	
Palakkad	on	January	21,	2023.	

"	 Ms.	Ankitha	Menon	under	the	supervision	of	Dr.	Abdul	Rasheed	P	won	the	best	poster	presentation	
under	Chemical	Sciences	Category,	35th	Kerala	Science	Congress,	Idukki,		11	to	14	Feb	2023,	Engineering	
Novel	and	Flexible	Covalent	Modified	Nb2CTx	with	Trifluoroacetic	Acid	for	Electrochemical	Sensing	
of	Anti-Tuberculosis	Drug	Rifampicin

"	 Ms.	Revathy	S	under	the	supervision	of	Dr.	Sushabhan	Sadhukhan	received	the	CSIR	Travel	Grant	for	
attending	ACS	2023	conference.	

"	 Ms.	Revathy	S	under	the	supervision	of	Dr.	Sushabhan	Sadhukhan	received	the	SERB	International	
Travel	Support	(ITS)	for	attending	ACS	2023	conference.

"	 Ms.	Ankitha	Menon	under	 the	 supervision	of	Dr.	Abdul	Rasheed	P,	DBT	Ramalingaswami	Fellow,	
Department	of	Chemistry	&	Biological	 Sciences	 and	 Engineering	 received	 the	prestigious	 Prime	
Ministers	Research	Fellowship	(PMRF).

"	 Ms.	 Anna	 Jose	 (PhD	 scholar)	 under	 the	 supervision	 of	 Dr.	Mintu	 Porel,	 Assistant	 Professor	 and	
Ramanujan	Fellow,	Department	of	Chemistry	received	8CSIR	Travel	Grant9	from	Council	of	Scientific	
&	 Industrial	 Research	 (CSIR)	 for	 attending	 a	 conference	 entitled	 814th	 Advanced	 Polymers	 via	
Macromolecular	Engineering9	in	France.	

"	 Ms.	Liya	T	(PhD	scholar)	under	the	supervision	of	Dr.	Mintu	Porel,	Assistant	Professor	and	Ramanujan	
Fellow,	 Department	 of	 Chemistry	 received	 8International	 Travel	 Support9	 from	 Science	 and	
Engineering	Research	Board	(SERB)	for	attending	a	conference	entitled	814th	Advanced	Polymers	via	
Macromolecular	Engineering9	in	France.

"	 Ms.	Noushija	M.	K		under	the	supervision	of	Dr.	Shanmugaraju	S,	Assistant	Professor,	Department	of	
Chemistry	won	the	best	poster	presentation	award	at	the	7th	International	Conference	on	Molecular	
Sensors	&	Molecular	Logic	Gate	(MSMLG-22)	held	at	Trinity	College	Dublin,	Ireland.(July	2022).

"	 Ms.	Ardra	P	 S	 has	been	 awarded	 the	best	 paper	Award	 at	 the	 48th	 International	Conference	on	
Current	Trends	in	Theory	and	Practice	of	Computer	Science	<(SOFSEM	2023)=	for	her	paper	<Balanced	
Substructures	in	Bicolored	Graphs=.
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4.3 STAFF

S. No. Name of the Employee Designa}on Department

1 Dr. Ganesh Natarajan Registrar (i/c) Administra}on

2 Dr. B. Thiagarajan Deputy Registrar Academics

3 Ms. Thasnin Harish CM Assistant Registrar Stores and Purchase

4 Mr. V Shanmugam Assistant Registrar Accounts

5 Dr. Asha Gopalan Assistant Registrar Administra}on

6 Mr. Sureshkumar Chekkala Assistant Registrar IC&SR

7 Mr. R Navaneethakumar Execu}ve Engineer (Civil) Engineering Works

8 Mr. Doddi Ravi Kumar* Hor}culture Oïcer
*(Relieved on 15/06/2023)

Engineering Works

9 Mr. Biju K V Technical Oïcer CET

10 Dr. Manu Mohan Medical Oïcer Health Services

11 Ms. Arya Aravind Counsellor Health Services

12 Dr. Tessy Grace Mathews Counsellor Health Services

13 Mr. Chandra Sekhar S Junior Engineer Engineering Works

14 Mr. Vineesh Kumaran M Junior Engineer Engineering Works

15 Mr. Shailesh Kumar Junior Library Superintendent Library

16 Mr. Sreejith A Junior Library Superintendent Library

17 Ms. Rukshana Hassen Junior Library Superintendent Library

18 Mr. Appu P S Junior Superintendent Accounts

19 Mr. Arun Krishnan M Junior Superintendent Academics

20 Mr. Soju Francis Junior Superintendent CET

21 Ms. Anitha Mani D Junior Superintendent Academics

22 Ms. Darsana Nair V Junior Superintendent Stores and Purchase

23 Ms. Geetha A Junior Superintendent Stores and Purchase

24 Ms. Krishna Priya P B Junior Superintendent Accounts

25 Ms. Thenmozhi N Junior Superintendent Engineering Works

26 Mr. Ramesh S* Junior Superintendent *(Relieved 
on December 20, 2022)

Stores and Purchase

27 Mr. Anandlal M Junior Technical Superintendent Civil Engineering

28 Mr. Arun M O Junior Technical Superintendent CET

29 Mr. Bharath Krishna Junior Technical Superintendent Mechanical Engineering

30 Mr. Harikrishnan M. G. Junior Technical Superintendent Chemistry
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31 Mr. Maria Kumar 

Thelagtho}
Junior Technical Superintendent Electrical Engineering

32 Mr. Muhammed Nayif C. T Junior Technical Superintendent Civil Engineering

33 Mr. Pinku Sebas}an Junior Technical Superintendent Electrical Engineering

34 Mr. Pisharody 

Harikrishnan 

Gopalakrishnan

Junior Technical Superintendent Instrumenta}on

35 Mr. Sanil Sharahudeen Junior Technical Superintendent Electrical Engineering

36 Mr. Sumesh K S Junior Technical Superintendent CET

37 Mr. Veena P Junior Technical Superintendent Physics

38 Mr. Vinu D Junior Technical Superintendent Mechanical Engineering

39 Mr. Visant P V Junior Technical Superintendent Mechanical Engineering

40 Ms. Jiji M Junior Technical Superintendent Chemistry

41 Mr. Alok Singh Physical Training Instructor Sports

42 Ms. Saranya R Staf Nurse Health Services

43 Mr. Abdul Rahoof A. R. Junior Assistant Administra}on- Director9s 
Oïce

44 Mr. Ajay Ram Krishna Junior Assistant Stores and Purchase

45 Mr. Arun S Junior Assistant Administra}on

46 Mr. Arun U Junior Assistant IC&SR

47 Mr. Midhun P Junior Assistant Stores and Purchase

48 Mr. S Vivekanand Junior Assistant IC&SR

49 Mr. Sagaya Raj L Junior Assistant Accounts

50 Mr. Sai Prasad S. S. Junior Assistant Administra}on- Registrar's 
Oïce

51 Ms. Ahana V. S Junior Assistant Administra}on

52 Ms. Akshaya A Junior Assistant Academics

53 Ms. Praseeda T. P* Junior Assistant
*(Relieved on June 27, 2023)

Administra}on- Director's 
Oïce

54 Ms. Prethusha P. M Junior Assistant Accounts

55 Mr. Vivek K S* Junior Assistant
*(Relieved on 20/06/2023)

Academics

56 Mr. Aadith Gopi Junior Technician CET

57 Mr. Ananthu Sasikumar Junior Technician Electrical Engineering

58 Mr. Anoop V. K Junior Technician Mechanical Engineering

59 Mr. Asish Chandran Junior Technician Electrical Engineering

60 Mr. Babu Kumar B Junior Technician Civil Engineering

61 Mr. Daniel Jerald M Junior Technician Engineering Works



ANNUAL REPORT 2022-23 

I IT PALAKKAD
48

62 Mr. Ganesha K Junior Technician Mechanical Engineering

63 Mr. Janeesh George M Junior Technician PCBL

64 Mr. Jithin Thomas A Junior Technician Civil Engineering

65 Mr. Karthikeyan M Junior Technician Physics

66 Mr. Mejo A J Junior Technician Instrumenta}on

67 Mr. Rahul P Junior Technician Mechanical Engineering

68 Mr. Sarath T. K Junior Technician Innova}on Lab

69 Mr. Saruhasan J Junior Technician Electrical Engineering

70 Mr. Somasundaram S Junior Technician Mechanical Engineering

71 Mr. Sreekanth S Junior Technician CIF

72 Mr. Vignesh V Junior Technician CET

73 Mr. Vinayak M Junior Technician CET

74 Ms. Lidhyal Leena A Junior Technician Physics

75 Ms. Namitha V Junior Technician Civil Engineering

76 Ms. Priya R Junior Technician Chemistry

77 Ms. Roshini V Junior Technician Chemistry

78 Ms. Sukanya K Junior Technician Chemistry

79 Mr. Abdul Rahees M. P* Junior Technician *(Relieved on 
February 7, 2023)

Civil Engineering

4.4 STAFF ON CONTRACT

S. No Name Designa}on Department

1 Mr. K M Unni Advisor Administra}on

2 Mr. M Balachandran Senior Project Engineer Engineering Works

3 Mr. S Samuel Advisor Hostel

4 Ms. Anuradha 

Shankar

CEO Techin

5 Ms. Jiji V Administra}ve Assistant IC&SR

6 Ms. Kavitha G R Consultant Interna}onal and 
Alumni Rela}ons

Interna}onal and Alumni 
Rela}ons

7 Mr. Manoj K P* Junior Assistant (CDC)
*(Relieved on August 08, 2022)

Career Development Centre

8 Mr. Nikhil R R* Project Coordinator 

*(Relieved on September 02, 
2022)

UBA and Innova}on Cell

9 Mr. Ravindran M Project Engineer Engineering Works
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10 Mr. Santhosh Kumar R Training and Placement Oïcer Career Development Centre

11 Ms. Sujata 

Priyambada Palai

Yoga Instructor Health Services/Sports

12 Dr. Selvapandian E Industry Liaison Oïcer Placement and Industry 

Interac}on
13 Mr. Vinod 

Aravindakshan

Advisor Career Development Centre

14 Dr. Jacob Chandapillai Chief Innova}on Oïcer Innova}on Cell

15 Ms. Nibedita Dey Project Staf Interna}onal and Alumni 
Rela}ons

16 Mr. Susanth P C Placement Assistant Career Development Centre

17 Mr. Anurenj P Kumar Project Coordinator UBA

18 Ms. Akshara K A Administra}ve Assistant  IC&SR

19 Ms. Shana Shihab Communica}on & Media Oïcer  Media Cell
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8WµL$� �K0h�/ 
ACADEMIC PROGRAMME

5.1 -O.  V� �K0h�/ 
5.1.1 L7<a�K73Z�) 
�	�	 O	+K3�K"	ĦK1K	+Ka�	�/P�	L.0KaL��O	ǌj O/Za-
0&K,	L;L73	L.0KaL��O,	�oœQ 1	L7ðK)	�7a	L.0KaL��O,	
"V K	 L7ðK)	 �7a	 L.0KaL��O,	 L7'̂%O0	 L.0KaL��O	 �7a	
0KaL��O	 L.0KaL��O	 /n	 -O. V�	 �Z�K/	 �ǍKL7%	 L�0K	
�K%K	 <Wm	 �)	 L;L73	 L.0KaL��O,	 �a œQ 1	 L7ðK)	 �7a	
L.0KaL��O,	 "V K	 L7ðK)	 �7a	 L.0KaL��O,	 L7'̂%O0	
L.0KaL��O	 �7a	 0KaL��	 L.0KaL��O	 ǌj O/Za	 �O	 µ/%K	
31	(24	+	7	(L%M1£	;aÃK)),	39	(28	+	11	(L%M1£	
;aÃK)),	 31	 (23	 +	 8	 (L%M1£	 ;aÃK)),	 38	 (30+8	
(L%M1£	;aÃK))	 �7a	 37	 (29	+	 8	 (L%M1£	;aÃK))		
�/8b 	 <W	 m	 �;	��K1	�P 3	ǞO�R %	 �7V8	;aÃK	µ/%K		
134	�O	<Wm	�;	 NǑ1	;aÃK	�V 	L%M1£,	/L<3K	�K�Za	
�Z	�ZĒKL<%	�1)V	�V 	L3�	;1�K1O	/K)'a"Za	�V 	)P;K1	
3�	;V	;O n		+3ť	<q	;K&	<O	ǌj O/Za	/n		"-ƚQ�;	�V 	
10%	;O n	.O	<qm	7:h	2022-23	/n	)K/KaL�%	�K�Za	�O	�P 3	
;aÃK	153	<Wm	)�	0Q�O	L)0/	�1	+KĊ�/	%W0K1	L��	
��	<q,	�1	8WµL$�	7:h	2022-23	;V	144	�V L" 	�V 	;K&	
+;a'	�(KM1%	�V L" 	L;ǌ/	�V 	%<%	3K�Q	<qm

5.1.2. -O. V�. +K!�0Kh
-O. V�	�K0h�/	�O	�čV�	8K�K	/n	 2021-22	-W�	%�	
;aǑK)	;O)V 	ĦK1K	L7L(7%	)P/ZL'%	+KĊ�/Za	�K	��	
ãO	%1<	;V	%W0K1	8+KĊ�0Kh	�1	+KĊ�/9	<Wm	/[L3�	
L7ðK),	 /[L3�	L.0KaL��O,	ƥ7;KL0�	�/P�	 L;ĜKa%,	
/K)L7�O	�7a	ƥ7;KL0�	�/P�	%&K	;K/Kņ	�VL$0Za	�V 	
a%�h%	7W�Nƕ�	 L7:0	;o8	 L7L.ŀ	�VL$0Za	�V 	a%�h%	
+KĊ�/Za	�V 	;K&	;ŸQ$h	�K0h�/	/n	 2017-18	-W�	;V	

5.1 B. TECH PROGRAMME      

5.1.1 Overview
IIT Palakkad ofers a B. Tech. program in ove 
major engineering streams viz. Civil Engineering, 

Computer Science and Engineering, Data Science 
and Engineering, Electrical Engineering, and 

Mechanical Engineering. The Intake in Civil 

Engineering, Computer Science & Engineering, Data 
Science and Engineering, Electrical Engineering, 

and Mechanical Engineering streams are 31 (24 + 

7 (supernumerary)), 39 (28 + 11 (supernumerary)), 

31 (23 + 8 (supernumerary)), 38 (30+8 

(supernumerary)) and 37 (29 + 8 (supernumerary))  

respec}vely. This makes a total intake of 134. 
We have incorporated supernumerary seats to 

encourage girl students as per the Government 

norms and also 10% of EWS seats in the streams. 

The total number of admited students in the year 
2022-23 is 153. New UG regula}ons and curricula 
have been framed, which are applicable from the 

academic year 2022-23, under the choice-based 

credit system, with 144 credits. 

5.1.2 B. Tech Curriculum
Every branch of the B. Tech. program has a well-

drawn 8Curriculum and Syllabi9 of courses duly 
approved by the Ins}tute Senate up to 2021-22 
batch. The complete program comprises a 160 

credits for 2017-18 batch to 2021-22 batch with 

courses under diferent categories viz. Basic Science, 
Basic Engineering, Professional Major Theory, 

Humani}es and Elec}ves under Professional Major 
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WEST BENGAL
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TRIPURA
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MAHARASTRA

MA�HYA PRA�ESH

�HARKHAN�

KARNATAKA

KERALA

HIMACHAL PRA�ESH

HARYANA

GU�ARAT

�ELHI (NCT)

CHHATTISGARH

BIHAR

ASSAM

ARUNACHAL PRA�ESH

AN�HRA PRA�ESH

8WµL$� 7:h 2022-23 �V  L3� -O V� �K0h�/Z a /n �K�Z a �K 
�);KaNÃ�O0 L7%1$ )O�V �'L8h% L�0K �0K <W, �Z L� 
)K/Ka�) �L�0K /n 1K�j O0 �7RLM �Z L.3Lµ% �1%K <Wm

The demographic distribution of the students in 

the B. Tech. programs for the academic year 2022-

23 is shown below, which indicates the national 

character in the admission process.

and General Categories. In addi}on, there are few 
courses of interdisciplinary and general nature and 

project work in the onal year.  All the students are 
required to par}cipate in life skills ac}vi}es in the 
orst few weeks and NSS/NSO in the orst year of 
their entry.

The ins}tute has implemented the revised B. 
Tech. curriculum for 2022-23 batch onwards. The 

department of Data Science started ofering B. 
Tech. in Data Science and Engineering from the 
academic year 2022-23.

Key Highlights of the Revised 
Curriculum
The students shall earn 144 credits as per this revised 

curriculum. This has given the student more }me 
for co-curricular ac}vi}es, skill development, social 
engagements and deep and diverse explora}ons. 

2021-22	-W�	�V 	L3�	�P 3	L/3K�1	160	�V L" 	<Z%V	<qm	
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�čV�	�K�Za	�Z	�&/%b 	�P �	;ōK<	/n	�O7)-�P 83%K	
�L%L7L(0Za	/n	.K�O'K1O	%&K		)�V 	�7V8	�V 	�&/	7:h	/n	
�)�;�;/	�)�;�	7Ka�)O0	<Wm	
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3K�Q	L�0K	<Wm	"V K	L7ðK)	L7.K�	)V	8WµL$�	7:h	2022-
23	;V	"V K	;K�a;	�1	�a�OL)0M1a�	/n	-O. V�	�O	+V8�8	
8P{	�Om

;a8ZL(% +KĊ�/ �O /PÃ -K%n
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��	�K�K	��	;V	L(�	/K�)1	�Kō	)<O a	�1	;�%O	<W,	
3VL�)	 7<	 'Z)Za	�O	�7ư�%K�a	�Z	 +Q1K	�1�V 	 ��	
/K�)1	�1	�);h	��	;K&	�Kō	�1	;�%O	<Wm

L�)	�K�Za	)V	+)V	-O V�	�K0h�/	�V 	+KĊ�/Za	;V	+<3V	
6	;V/Vǌ1	�V 	.O%1	�/	;V	�/	108	�V L" 	L�h%	L��	<q	
�1		)�K	;O�O+O�	8	<W	(L7L.ŀ	�VL$0Za	�V 	L3�	;K/Kņ	
�Q  	�V 	;K&)	7V	�/ V�	 L"�O	/n		ŀ0)	�V 	 L3�	+K�	<qm	
;O�O+O�	�O	�$)K	+�V"V8)	�V 	;/0	�O	�K)O	<Wm	7V	
�	�	 O	+K3�K"	/n	 L�;O	.O	�/ V�	�K0h�/	�Z	
��V	-BK)V	�V 	L3�	+K�	<q	�Z	�7V8	�V 	L3�	+K�%K	�V 	{+	
/n		)�O	/Q3	-O V�	 L"�O	�Z	ǞO�K1	�1%K	<Wm	'Z<1O	
L"�O	�K	-O V�	.K�		)�V 	/Q3	)P8K;)	/n	�'K)	L�0K	
�K��Km

�);h	�V 	;K&	-O V�		)	�K�Za	�Z	�'K)	L�0K	�K%K	<W,	
�Z	 +)V	 ;a-aL(%	 L7:0Za	 /n	 -O V�	�K0h�/	�O	�V L" 	
�7ư�%K�a	�V 	3K7K,	�Z�K/	/V�1	�3VN¡7	(+O�/	)	
�V$O	/n	+KĊ�/Za	;V	12	L%M1£	�V L" 	;,3%K+Q7h�	
L�h%	�1%V	<q,	�1	�V�P�8)	�V 	;/0	�/	;V	�/	8.5	
;O�O+O�	;P1Lµ%	�1%V	<qm	;O�O+O�	�$)K	/n	�);h	�V 	
L3�	�/K	 L��	 ��	L%M1£	+O�/		 +KĊ�/	8KL/3	

More elec}ve op}ons have been made available 
for the students to choose the courses across the 

disciplines. 

Availability of dynamic credit based courses is an 

op}on available to the students under this revised 
curriculum, where the courses are not linked to 

any par}cular semester. A standard course plan 
has been provided to complete all the credit 

requirements in the four years. The registra}on for 
a course is restricted to the prerequisites and the 
consent of the teacher and is not atached to the 
student-semester.

A student is awarded a minor in a par}cular }tle 
if she earns a minimum of 12 credits (outside the 

PME and PM Core) by taking courses from that 

specioc basket. These 12 credits may be within the 
minimum credits required for B. Tech. in the major 
discipline. A student should claim for Minor at least 

one semester before the expected comple}on of 
the program. A student cannot obtain more than 

one minor, but she can obtain a minor and honours 

together by sa}sfying the requirements of both.

Students who have earned at least 108 credits 

within the orst six semesters from courses in their 
B. Tech. program and have a CGPA of 8 (with the 

usual relaxa}on for various categories) are eligible 
for upgrada}on to M. Tech. degree. The CGPA is 
to be computed at the }me of upgrada}on. They 
are eligible to pursue any M. Tech. program in IIT 

Palakkad that accepts their original B. Tech. degree 

as an eligibility for Admission. The B. Tech. part of 

the dual degree will be awarded in their original 

discipline.

B. Tech. with Honours is awarded to the students 

who successfully earn 12 addi}onal credits from 
the courses in the Program Major Elec}ve (PME) 
category, over and above the credit requirements 
of a B. Tech. program in their respec}ve disciplines, 
and secure a CGPA of at least 8.5 at the }me of 
gradua}on. The CGPA calcula}on will include the 
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<Za�Vm	��	�K�	�Z	�K0h�/	�V 	+VLµ%	;/K+)	;V	�/	;V	
�/	��	;V/Vǌ1	+<3V	�);h	�V 	;K&	-O V�	�V 	L3�	'K7K	
�1)K	�KL<�m

'Q ;1V 	 µV�	;V	 +V8V71	 �/P�	�Z1	�Z	 +Q1K	�1�V 	�K�Za	�V 	
L3�	 "-3	 /V�1	 (5	 7:h,	 180	�V L" )	 ;a.7	 <Wm	 �a"ǌj O	
�)V¡-/K�);h	�1	'Z<1O	L"�O	�V 	�/ V�	� �Za	�V 	L3�	
�K7(K)		+3ť	�1K�	��	<q,	 L�Ŋn		ĤZ�	.K�O'K1Za	�V 	
;K&	;<-L7�L;%	�1	;<-;a�KL3%	L�0K	�K	;�%K	<Wm	
ǌK h-+,	�a )hL8+	�L'	�W;O	�L%L7L(0Za	�Z	8P{	�1)V	
�V 	L3�	'Z	;V/Vǌ1	%�	�V 	3a-V	�V�	L3�	�K	;�%V	<qm	�		
L)�K;	L7�ƕZa	('Z	;K3	�1	%O)	;K3	�V 	L-a'P	+1)	+1	
�K/	L�0K	�K	1<K	<Wm	

5.1.3 8K�K +M17%h) )OL%
�	�	 O	 +K3�K"	 �K�Za	 �O	 ;OL/%	 ;aÃK	 �V 	 L3�	
�&/	 7:h	 /n	 	)�V 	 �K0h-L)ƿK')	 �V 	�(K1	 +1	 8K�K	
+M17%h)	�O	)P/L%	�'K)	�1%K	<Wm	0<	+M17%h)		)�V 	
�&/	 7:h	 �O	 ;/Nō	 +1	 L;)V 	 )P/ZL'%	 /K)'a"Za	 �V 	
)P;K1	�.K7	/n	�%K	<Wm	

5.1.4 	_P�O�1$ �K0h�/ 2022-23
7:h	2022-23	-W�	�V 	a"1�V�P� 	�K�Za	�K	�K'V L/�	;�	
-P(7K1,	26	¡Q -1,	2022	�Z	�K�Za	ĦK1K		)�V 	;źaL(%	
�Z�K/Za	/n	+a�O�1$	�V 	;K&	�1Ž	<Z	�0Km	�3V	L')	
;V,	 ;.O	 �K�Za	 �V 	 L3�	 ��	 �)	 3K�)	 �K1-L'7;O0	
L./PN��1$	�Z�K/	�V 	/Kī/	;V	�L8Lµ%	L�0K	�0Km	
�;	 �K0h�/	 �K	 �K&hL/�	 	ĚVư	 �K�Za	 �Z	 +M1L�%	
7K%K71$	 �V 	 ;K&,	 L78V:�1	 �;	 �P)[%O+Q$h	 ;/0	 /n	
�K'V L/�	 �</K�</O	�1Ž	 <Z)V	 �V 	 +Q7h	 ;/K0ZL�%	
<Z)V	/n	;<K0%K	�'K)	�1)K	&Km	L./PN��1$	�K0h�/	
/n	�		�K�-�n �L�%	�L%L7L(0Ka,	0&K-;a�K0	;'ǛZa	%&K	
L78V:ðZa	 ĦK1K	 ;ŽK:$	 �7a	 L7�K1-L7/8h,	 8K1OM1�	 �7a	
/K)L;�	 �1ZÔ%K	 �O	 /<āK,	 ���� O	 +K3�K"		
NǑ%	)7K�K1	�O	�K)�K1O,	�3�/�;	�V 	�L%	��	-~%	
<O	;K/L0�	�ǍK7)K,	�K�	�L%L7L(0Za	�7a	¯ű	�V 	�L%	
�ǍK7)K,	 �7a	 /)Z1a��	 �VƄ	�1	 7M1ƻ	 �K�Za	 �V 	 ;K&	
)[+�KM1�	a%L�h 0K	;�n	�L'	;NſL3%	�O	�		&Om	

addi}onal PME courses credited towards honours. 
A student should claim for a B. Tech. with Honours at 

least one semester before the expected comple}on 
of the program.

Double Major (5 years, 180 credits) is possible for 
the students by comple}ng the professional major 
core from a second discipline. Provisions have been 

made available for the industry connect-minors 

and M. Tech. components of dual degrees, which 

can be co-developed and co-run with the industry 

partners. Long breaks, up to two semesters can 

be taken for taking up ac}vi}es such as Start-ups, 
Internships, etc. Mul}ple exit op}ons (at two year 
and three year points) are being worked out.

5.1.3 Branch Change Policy
IIT Palakkad allows a  limited  number  of students 

to change their branch based on their academic 

performance  in  the  orst  year.  The change comes 
into efect  at  the  end  of  their orst year as per 
senate approved norms.

5.1.4 Orientation Programme 
2022-23
The Orienta}on program for the 2022-23 batch 
of undergraduate students began on Wednesday, 

October 26, 2022 with the students registering 

for their respec}ve programs. From the same 
day, all students went through a four-day-long 

oöine orienta}on program. The primary goal of 
this program was to help students adapt to the 

unfamiliar environment, especially given the tes}ng 
}mes, before the onset of academic rigour. The 
orienta}on programs included a variety of student-
centric ac}vi}es such as talks and lectures by faculty 
and experts, program on the importance of physical 

and mental wellness, a walk-through on innova}on 
at IIT Palakkad, a very }mely introduc}on to LMS, 
introduc}on to student ac}vi}es and clubs, and 
fun games and informal interac}on sessions with 
seniors.
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5.2 �/.  V�. �K0h�/ 
5.2.1 L7<a�K73Z�) 
�	�	 O	+K3�K"		�:	�/P�	L78V:ð%K�a	/n	�/. V�	
�K0h�/	 �ǍKL7%	 �1%K	 <Wm	 �a œQL a�	 �1	 �L$%	 /n	
�/. V�	 (µ/%K:	 13),	 "V K	 ;K�a;	 /n	 �/. V�	 (µ/%K:	
21),	 L�0Z VN©�3	 �a�OL)0M1a�	 /n	 �/. V�	 (�) V�:	
16),	/W VM10Ơ	�a "	/WņP,W �M1a�	�a�OL)0M1a�	/n	�/. V�	
(µ/%K:	 16)	 ,	 +K71	 �3V¡j XL)¹	�1	 +K71	 L;ǌ/	 /n	
�/. V�	(µ/%K:	16)	�1	L�+	L"�K�)	L;ǌ/	/n	�/. V�	
(µ/%K	:	23)m	7:h	2022-23	/n	�K�Za	�O	�P 3	�7V8	µ/%K	
105	<W,	L�;/n		87	�K�Za	�Z	�;	7:h	/n	�7V8	L'0K	�0Km	

5.2 M. TECH PROGRAMME 

5.2.1 Overview
IIT Palakkad ofers M. Tech. programs in six major 
Specialisa}ons viz. M. Tech. in Compu}ng and 
Mathema}cs (Intake: 13), M. Tech. in Data Science 
(Intake: 21), M. Tech. in Geotechnical Engineering 
(Intake: 16), M. Tech. in Materials & Manufacturing 
Engineering (Intake: 16), M. Tech. in Power 
Electronics & Power Systems (Intake: 16) and M. 
Tech. in System on Chip Design (Intake: 23). This 
makes a total intake of 105 students in the year 

2022-23. The total number of admited students in 
the year 2022-23 is 87.

The demographic distribution of the students in 

the M. Tech. programs for the academic year 2022-

23 is shown below, which indicates the national 

character in the admission process.

8WµL$� 7:h 2022-23 �V  L3� �/. V� �K0h�/Z a /n �K�Z a 
�K �);KaNÃ�O0 L7%1$ )O�V �'L8h% L�0K �0K <W, �Z 
L� )K/Ka�) �L�0K /n 1K�j O0 �7RLM �Z L.3Lµ% �1%K 
<Wm

VARANASI

WEST BENGAL

UTTAR PRA�ESH

UTTARAKHAN�

TELANGANA

TAMIL NA�U

RA�ASTHAN

PROVINCE TWO

O�ISHA

MUTARE

MAHARASTRA

MA�HYA PRA�ESH

�HARKHAN�

KARNATAKA

KERALA

HIMACHAL PRA�ESH

HARYANA

�ELHI 

CHIMANIMANI

CHHATTISGARH

BIHAR

BINGA

ASSAM

AN�HRA PRA�ESH

1.9 %

1.3 %

1.3 %

1.3 %
1.3 %

1.3 %

2.5 %

11.5%

14.6%
8.9%

8.3%

7%

4.5%

14%

5.7%

3.2%

7%
0.6%

0.6%

0.6%

0.6%

0.6%

0.6%

0.6%
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5.2.2 M. Tech. Curriculum
Every M. Tech. program has a curriculum and 

syllabi for the courses approved by the Senate. 

The curricula are so drawn up that the minimum 

number of credits for successful comple}on 
of the M. Tech. program of any stream is 60 ± 

3 credits. The program of instruc}on for each 
stream of specialisa}on consists of Core courses 
to be compulsorily taken by all the students of 

the program, Elec}ve courses including domain 
specioc  courses are ofered. A major project work 
is also included in the curriculum that spans the 

3rd and 4th semesters of the program. About two-

thirds of the total credits involve coursework and 

laboratory prac}ces, and the remainder consists of 
project work / disserta}on. In addi}on to the types 
of courses men}oned above, the curriculum of M. 
Tech. may contain Course/s Without Credits (CWC).

5.3 M. SC. PROGRAMME   

5.3.1 Overview
IIT Palakkad ofers M. Sc. programs in three major 
Streams viz. M. Sc. in Chemistry (intake: 21), M. Sc. 
in Physics (intake: 21) and M. Sc. in Mathema}cs 
(intake: 21) .  This makes a total intake of  63 
students for the year 2022-23.  The total number of 

students admited during the academic year 2022-
23 is 61.

5.3.2 M. Sc. Curriculum
The M. Sc.  programs have  curricula and syllabi 

for the courses approved by the Senate. The 

curriculum is so drawn up that the minimum 

number of credits for successful comple}on of the 
M. Sc. of any stream is 70 ± 3 credits.  The main 

components of the program in each stream will 

consist of (i) Core courses: Compulsory courses to 
be taken and cleared by all the students enrolled 

in the program to get the degree. These will be 

listed in the curriculum of the program. In the case 

of Chemistry and Physics Departments, the core 
subjects include laboratory-based courses too. (ii) 

5.2.2 �/.  V�. +K!�0Kh
�/. V�.	 �V 	 �čV�	 �Z�K/	 /n	 L;)V 	 ĦK1K	 )P/ZL'%	
+K!�0Kh	 %&K	+KĊ�/	<qm	 	 +K!�0Kh�a 	 �;	��K1	%W0K1	
�O	�		<q	L�	L�;O	ǌj O/	/n	�/. V�.	�Z�K/	;,3%K+Q7h�	
+Q1K	�1)V	�V 	L3�	�V L" Za	�O	ņQ)%/	;aÃK	60	±	3�V L" n	
<qm	 	 L78V:ð%K	�V 	�čV�	ǌj O/	<V%P	)P'V8	�V 	�K0h�/	
/n	�Z1	 +KĊ�/	<Z%V	 <q,	 L�Ŋn	�K0h�/	�V 	 ;.O	�K�Za	
ĦK1K	L)7K0h	z+	;V	L30K	�K)K	<Wm	7W�Nƕ�	+KĊ�/Za	
/n	L(�Ka8%b 	"Z/V)	L7L8ƻ	;L<%	+KĊ�/n	�ǍKL7%	<qm	
��	�/P�	+M10Z�)K	�K0h	.O	�;	+K!�0Kh	/n	;NſL3%	
<Z%K	<W,	�Z	 L�	�K0h�/	�V 	%O;1V 	�7a	�[&V	;V/Vǌ1	%�	
ƥKō	1<%K	<Wm		�P 3	�V L" 	/n	;V	�1O-	'Z-L%<K		�V L" 	
/n	 +KĊ�/-�K0h	 �7a	 �0Z�8K3K	 �K0KhųK;	 ;a3Î	 <q,	
%&K	8V:	/n	+M10Z�)K	�K0h/	8Z(	�-a(	;NſL3%	<Z%K	<Wm	
�+1	7L$h%	+KĊ�/Za	�O	L�ǙZa	�V 	L%M1£,	�/. V�	
�O	 +K!�0Kh	 /n	 �V L"%	 1L<%	 +KĊ�///n	 (;O"-ƚQ;O)	
1<%V	<q	m	

5.3 �/. �;;O. �K0h�/
5.3.1 L7<a�K73Z�)
�	�	 O	+K3�K"	%O)	�/P�	ǌj O/Za,	0&K-	1;K0)8KǏ	
/n	�/.	�;;O.	 (µ/%K:21),	.[L%�	L7ðK)	/n	�/.	�;;O.		
(µ/%K:21)	%&K	�L$%	/n	�/.	�;;O.	(µ/%K	:21)	�ǍKL7%	
�1%K	<Wm	�;	��K1	7:h	2022-23	/n	�P 3	L/3K�1	�7V8	
<V%P	L(�%/	µ/%K	63	�K�Za	�O	<W,	L�;/n	8WµL$�	7:h	
2022-23	�V 	'[1K)	�P 3	61	�K�Za	)V	'KN�3K	L30Km			

5.3.2 �/. �;;O. +K!�0Kh
�)	 �/.�;;O	 �K0h�/Za	 /n	 +KĊ�/Za	 �V 	 L3�	 L;)V 	
ĦK1K	 )P/ZL'%	 +K!�0Kh	 %&K	 L;3V-;n	 �3K		 �K%O	 <qm		
+K!�0Kh	�;	��K1	;V	%W0K1	L�0K	�K%K	<W	L�	L�;O	ǌj O/	
�V 	 �/.�;;O.	�V 	;,3%K+Q7h�	;/K+)	<V%P	�V L" Za	�O	
ņQ)%/	;aÃK	 70	±	 3	�V L" Za	�O	<Wm	 	 �čV�	ǌj O/	/n	
�K0h�/	�V 	�/P�	707Za	/n	L)ŷL3N�%	;NſL3%	<q:	i)	
�Z1	+KĊ�/n:	�K0h�/	/n	)K/KaL�%	;.O	�K�Za	�V 	L3�	
L"�O	�Kō	�1)V	<V%P	L3�	�K)V	�7a		āO$h	L��	�K)V	0ZÔ	
L)7K0h	 +KĊ�/n.	 �Ŋn	 �Z�K/	�V 	 +K!�0Kh	 /n	 ;Q�O-Ĝ	
L�0K	�K��Km		1;K0)8KǏ	�7a	.[L%�	L7ðK)	L7.K�Za	�V 	
/K/3V	/n	�Z1	L7:0Za	/n	�0Z�8K3K	�(KM1%	+KĊ�/n	.O	
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8KL/3	<qm	 	 ii)	7W�Nƕ�	+KĊ�/n:	+K!�0Kh	�V 	)P;K1	
L7.K�O0	 L7�ƕ	&7K	/P£	 L7�ƕ	<Z	;�%V	<q	/P£	
L7�ƕn	 L7.K�	�V 	a'1	&7K	-K<1	;V	 L30K	�0K	�Z		
.O	 +KĊ�/	 <Z	 ;�%K	 <Wm	 	 iii)+M10Z�)K	�K0h:	 �čV�	
�K�	�/8b 	%O;1V 	�7a	�[&V	;V/Vǌ1	/n	��	3�P	+M10Z�)K	
%&K	 ��	 /PÃ	 +M10Z�)K	 7ư	 +Q1K	 �1n�V,	 L�)�V 	
;źa(	/n	�V L" Za	�O	 ��R L%	 L7L8Ƹ	+K!�0Kh	�V 	)Pz+	
<Z�Om	iv)	;VL/)K1//[N��	+1OµK:	+KĊ�/	;a�K0	ĦK1K	
0&KL)(KhM1%	 v)	�+1	;Q�O-Ĝ	+KĊ�/Za	�O	 L�ǙZa	�V 	
L%M1£	�/.�;;O.	+K!�0Kh	/n	�V L" 	1L<%	+KĊ�/n	
(;O"-ƚQ;O)	<Z	;�%V	<qm		

Elec}ve courses: Can be of Departmental elec}ve or 
open elec}ve as per the curriculum. Open elec}ves 
can be any course taken from within or outside the 

department.  (iii) Project work: Every student must 
do a mini project and a main project in third and 

fourth semesters respec}vely (for the Chemistry 
and Physics programs only), the nature and credits 

of which will be as per the specioc curriculum. 
(iv) Seminar/Viva Voce: As may be prescribed by 
the course faculty. (v) In addi}on to the types of 
courses listed above, the curriculum of M.Sc. may 

contain Course/s Without Credits (CWC).

8WµL$� 7:h 2022-23 �V  L3� �/ �;;O �K0h�/Z a /n 
�K�Z a �K �);KaNÃ�O0 L7%1$ )O�V �'L8h% L�0K �0K 
<W, �Z L� )K/Ka�) �L�0K /n 1K�j O0 �7RLM �Z L.3Lµ% 
�1%K <Wm

The demographic distribution of the students in 

the M. Sc. programs for the academic year 2022-

23 is shown below, which indicates the national 

character in the admission process.

WEST BENGAL

UTTAR PRA�ESH

UTTARAKHAN�

TELANGANA

TAMIL NA�U

RA�ASTHAN

O�ISHA

MEGHALAYA

MAHARASTRA

MA�HYA PRA�ESH

�HARKHAN�

KARNATAKA

KERALA

�AMMU AN� KASHMIR

HARYANA

�IMAPUR

GOA

�ELHI (NCT)

BIHAR

ASSAM

AN�HRA PRA�ESH

22.32%

1.79%

5.36%

1.79%
3.57% 2.

6
8

%

2.
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%

1.79%

8.93%

10.71%

12.50%

4.46%

2.6
8

%

1.79
%2.

6
8

%4.
46

%

0.89%

0.89%

0.89%

1.79%

5.36%
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;a?K) �K�7RLM0K_ 2022-2023 Institute Scholarships 2022-2023

5.4 �K�7RLM0Ka �7a L7MO0 
;<K0%K
;aǑK)	�V 	0ZÔ	�K�Za	�Z	1KƸj O0	�K�7RLā	+Z h3	(�)�;+O)	
�V 	/Kī/	;V	;a-aL(%	/a�K30Za	;V	�čµ	3K.	<ǍKa%1$	�V 	
3K.K&l	<Z)V	�V 	L3�	�7V')	�1)V	�V 	L3�	�ZĒKL<%	L�0K	
�K%K	<Wm	;aǑK)		)	�K�Za	�K	.O	;/&h)	�1%K	<W	L�Ŋn	
�)�;+O	�V 	/Kī/	;V	/V(K-;<-;K()	�K�7RLā0Ka,	8PƇ	
�Q  ,	)P;QL�%	�KL%	 /	)P;QL�%	�)�KL%	%&K	 L'ƥKa�	
�K�Za	�V 	 L3�	�K�7RLā0Ka	 	.K1%	;1�K1	�V 	/K)'a"Za	�V 	
)P;K1	 �Z		 	+0P£	 �K�7RLā	 0Z�)K	 )<O a	 L/3%O	 <Wm	
�;�V 	 L%M1£,	 ;aǑK)	 )V	 ;K/KL��-�L&h�	 {+	 ;V	
�1O-	+Rƻ.QL/	�V 	�K�Za	�Z	;aǑK)	�O	�K�7RLā	�V 	3K7K	
L7āO0	;<K0%K	�'K)	�1)V	�V 	 L3�	�/$	,K	a"V8)	�V 	
;K&	��	;/�[%K	ðK+)	+1	<ǍKµ1	L��	<qm

5.4 SCHOLARSHIPS AND 
FINANCIAL ASSISTANCE
The eligible students of the ins}tute are encouraged 
to apply through the Na}onal Scholarship Portal 
for beneo}ng the Direct Beneot Transfer from the 
Ministries concerned. The ins}tute also supports 
the students who does not ond any suitable 
scholarship scheme in NSP through Merit-Cum-

Means scholarships, Fee Remissions, Scholarships 

for SC/ST students and for diferently abled students 
as per the Government of india norms. In addi}on, 
the ins}tute has signed an MoU with the Shraman 
Founda}on to support students from poor socio-
economic backgrounds ofering onancial assistance 
to them in addi}on to the ins}tute scholarships.

SC-ST TUTION FEE WAIVER (WITHOUT SC-ST SCHOLARSHIP)

PW� FEE WAIVER

SCHOLARSHIPS BY SHRAMAN FOUN�ATION

PROF VALSAKUMAR MEMORIAL 

MERIT CUM MEANS SCHOLARSHIP

SC�ST SCHOLARSHIP

MCM SCHOLARSHIP

TWO THIR� FEE REMISSION

FULL FEE REMISSION
 
+Q$h	8PƇ	�Q  �Z.	73;K�P /K1	/V/ZM103	/VM1 	�/	/Oň	ǇX31L8+

+O"ŮQ"O	8PƇ	�P  	

81/$	,K	a"V8)	ĦK1K	�K�7RLā

�;;O-�; O	ĆQ8)	,O;	/K,O	(�;;O-�; O	�K�7RLā	�V 	L-)K) �;;O	/	�; O	�K�7RLā	

�/.;O.�/.	�K�7RLā

2/3	8PƇ	�Q  

13.38%

5.04%

28.95%

11.18%

4.82%

0.22%

0.66%

35.75%
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5.5 )P;a(K) �K0h�/ 
)P;a(K) �7V8 
2022 �} ;V/V_1:	 )P;ļK)	 �K0h�/Za	 �V 	 L3�	
)K/Ka�)	 �L�0K	 /K<	 /K�h,	 2022	 /n	 �1Ž	 ~		 %&K	
�Ǎ,	2022	/n	+Q$h	~		�7a	�K0h�/	�V 	��	a8	�V 	z+	
/n	29	+O��"O	%&K	07	�/�;	�K�Za	�K	)K/Ka�)	 L�0K	
�0Km			

2023 �)71O ;V/V_1:	 )P;a(K)	 �K0h�/Za	 �V 	 L3�	
)K/Ka�)	�L�0K	 L;%a-1,	2022	;V	�)71O,	2023	/n	+Q$h	
�O	�	,	�V 	/K<	/n	�K1Ž	�O	�		�7a	�K0h�/	�V 	��	a8	
�V 	z+	/n	 L)0L/%	�7V8	�V 	�/	/n	27	+O��"O	%&K	04	
�/�;	�K�Za	�K	)K/Ka�)	L�0K	�0K	�7a	2	+O��"O	�K�Za	
�Z	�3V¡j XL)¹	�1	�	 O	�V 	 L3�	 L7ƳVƳ1W0K	+O��"O	
0Z�)K	/n	)K/KaL�%	L�0K	�0Km

Department
L7.K�

MS

�/�;
PhD
+O��"O

PDF
+Zǌ-"X�

Chemistry

1;K0)8KǏ
0 12 0

Civil Engineering

L;L73	L.0KaL��O
3 6 0

Computer Science and Engineering

�a œQ 1	L7ðK)	�7a	L.0KaL��O
1 2 0

Data Science
"V K	L7ðK)

1 3 0

Electrical Engineering

L7'̂0P%O0	L.0KaL��O
5 12 0

Environmental Sciences & Sustainable Engineering Centre (ESSENCE) 

+0Kh71L$�	L7ðK)	�7a	(1$O0	L.0KaL��O	�n �
1 1 0

Humani}es & Social Sciences
/K)L7�O	�7a	;K/KL��	L7ðK)

0 3 0

Mathema}cs
�L$%

0 6 0

Mechanical Engineering

0KaL��	L.0KaL��O
0 11 0

Physics

.[L%�	L7ðK)
0 2 0

Grand Total

�P 3	0Z�
11 58 0

5.5 RESEARCH 
PROGRAMMES
Research Admissions
2022 August Semester: Admission process for the 

Research programs commenced in the month of 

March 2022 and was completed in August 2022. 

As part of the program, 29 PhD and 7 MS students 
were enrolled. 

2023 January Semester: Admission process 

for the Research programs commenced in the 

month of September 2022 and was completed 

in January 2023. As part of the program, 27 PhD 
and 4 MS students were enrolled in the regular 

admission cycle and 2 PhD students were enrolled 
in Visvesvaraya PhD Scheme for Electronics and IT.
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PRIME MINISTER 
RESEARCH FELLOWSHIP 
(PMRF)
Seven  PhD scholars of IIT Palakkad have been 
selected for  the pres}gious Prime Minister 
Research Fellowship (PMRF) in the May and 

December 2022 cycles.

�(K) /a�O )P;a(K) 
,W 3ZL8+ (+O�/�1�,)
�	�	 O	�V 	;K%	+O��"O	8Z(KL&h0Za	�Z	/		�1	L';a-1	
2022	 ;�Za	 /n	 �L%Lƻ%	 �(K)	 /a�O	 )P;a(K)	 ,W 3ZL8+	
(+O�/�1�,)	�V 	L3�	�P)K	�0K	<Wm

Sl.No
�.	;a.

Name
)K/

Department
L7.K�

Designation
+')K/

1. Dr.	Umadevi	D
"X.		/K'V7O	"O.

Chemistry
1;K0)8KǏ	

Institute	Post	Doctoral	Fellow
;aǑK)	+Zǌ	"X¡Z13	,V 3Z

2. Dr.		Krishna	Chandran
"X.	�R ƽ	�a�)

Mechanical	Engineering
L7'̂0P%O0	L.0KaL��O

Institute	Post	Doctoral	Fellow
;aǑK)	+Zǌ	"X¡Z13	,V 3Z

Post-Doctoral Fellows

+Z_ 3"X� Z13 CV 3Z�$
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8WµL$�/ )P;a(K) ;PL7(K�a
ACADEMIC/RESEARCH FACILITIES

6.1 +P}�K30 
�n �O0 +P}�K30 �V  -K1V  /n 
;aǑK)	�V 	;Q�)K	L7ðK)	�n �	�V 	z+	/V	0<	�n �O0	+PǍ�K30	
+PǍ�Za,	 �)h3Za,	 /K)�Za,	 +L��K�a	 �7a	 ;/K�K1	 +�Za	 �V 	
;K7(K)O+Q7h�	;a�<$	ĦK1K	��	�)a'K0�	)P.QL%	�'K)	
�1%K	 <Wm	 �;	 +PǍ�K30	 /n	 ;O"O	 1Z/,	 7WðKL)N� ̂;	
;o8	�L"0Z-L7�P3	 ;K/L�0Za	 �Z	 .O	 ;a�L<%	 L�0K	
�0K	<Wm	�;	+PǍ�K30	�K	'17K�K	�K�Za,	;a�K0	;'ǛZa	
�7a	�/h�KM10Za	�V 	 L3�	7:h	�Ǎ	2015	/n	700	 L�a V",	
+PǍ�Za	�V 	��	8K)'K1	;a�<	�V 	;K&	�P3K,	�Z	L�	L+�3V	
�b 	 7:v	 /n	 -B�1	�1O-	 7000	 L�a V",	 -K1-�Z"V",	 �7a	
�1�,�	"O	  W�	 ;V	 ;Në%	 +PǍ�Za	 (+KĊ	 +PǍ�n ,	
;a'.h	�a&,	3Z�L�0	 L7ðK)	�7a	;KL<č)	�1		--P�	�O	
;aÃK	(85)	/n	+M17Lāh%	<Z	�P�O	<Wm	)P;a(K)�āKh�a	�O	
�7ư�%K�a 	 �7a	 L)7K0h%K�a	 �V 	 )Pz+	 +PǍ�K30	
ĦK1K	-R<%	;aÃK	/n	�3VN¡j�	�)h3	.O	+)V	�0Z£K�a	
�V 	L3�	;ű�K�-	L�0K	�0K	<Wm	�;	+PǍ�K30	�Z	1KƸj O0	
�a ;ZL h0/	 	-8Z(	 L;a(P	 (�	�)�,�3�	7O�)	 O)	
�K	 .O	 ;/&h)	 �Kō	 <W,	 L�;�V 	 ĦK1K	 L(�%/	 �)h3	
�7ư�%K�a	 �O	 +QLāh	 �O	 �K	 1<O	 <Wm	 +PǍ�K30	
�O	 ;.O	 ��K3)	 L7L(0Ka	 +Q$h%0K	 �oœQ 1O�R %	 <W	 %&K	
�1�,�	"O	 �$K3O	 ;V	 ;/L&h%	 <W,	 %KL�	 ;.O	�K0h-
ƥ+K1	%V�O	;V	;ŸKL'%	<Z	;�V ,	%&K	+~a�	;P3.	-)K)V	
�7a	 +PǍ�K30	 �O	 ;P1µK	 ;PL)Lƪ%	 �1)V	 /n	 ;µ/	 <Z	
;�V m	�1�,�	"O	�(KM1%	L�0ZǇ	+PǍ�Za	�O	Ǟ-
a%�h<$	�7a	Ǟ--L<�h/)	�O	�L�0K	�Z	;PL)Lƪ%	�1%K	
<Wm	0<	+PǍ�K30	;P1µK	<V%P	24x7	L')Za	�V 	L3�	;O;O O7O	
/XL) M1a�	�$K3O	/n	1<%K	<Wm	0<	+PǍ�K30	7K	-,K		�7a	
3W)	;PL7(K	;V	.O	;/L&h%	<W,	%KL�	;OL/%	�7a		â	�L%	
;V	�a )o 	;V7K		+3ť	<Z	;�V m	+PǍ�K30	�O	�)	3K�)	

6.1 LIBRARY

About Central Library
As the informa}cs centre of the Ins}tute, the 
Central Library provides an enjoyable learning 

experience with a carefully developed collec}on 
of books, journals, standards, magazines and 

newspapers. The library also stores collec}ons of 
audio-visual materials such as CD-ROM, scien}oc 
kits etc. The library opened its doors to the 

students, faculty and staf in August 2015 with a 
collec}on of 700 printed books which has grown to 
more than 7000  printed barcoded and RFID tagged 
books (textbooks, reference, popular sciences and 

literature) and  along with a number of e-books 

(85 }tles) in the past six years. Based on the needs 
and requirements of researchers, the library has 
subscribed to a number of electronic journals for its 

users. The library also has the support of na}onal 
consor}um E-Shodh Sindhu (INFLIBNET) to fulol 
maximum journal requirements. The opera}ons of 
the library are fully computerised and enabled with 

the RFID system for fast transac}ons, for ease of 
access as well as for the security of the library. The 

RFID based kiosk provides self-check-in and self-
check-out of books. Library is under a 24x7 CCTV 

surveillance system for security. The library is also 

enabled with Wi-Fi and LAN facility for unlimited 

high-speed internet access. Online facili}es of the 
library are available 24x7x365 days for its registered 

users. Users can renew, reserve books through 

Online Public Access Catalog (OPAC) at any }me. 
The library also renders services such as Reference 

and Consulta}on as well as updates the users with 
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the Current Awareness Services. The users of the 

Central Library of IIT Palakkad are also registered 

with the Na}onal Digital Library sponsored by 
MHRD and coordinated by IIT Kharagpur.

Library Resources
1. Printed Books:  7,188 (Textbooks + Reference + 

Popular Sciences +Literature)

2. E-Books: 85 }tles (6 Publishers)
3. E-Journals/Database:  8000+ (37 Publishers)
4. Print Journal: 1 (Current Science- Life}me 

Subscrip}on)
5. Standards: 1 (Indian Standards-Online 

subscrip}on)
6. CD/DVD:   203 (Received along with books)
7. Scien}oc Kits:  2 (For Chemistry)
8. Print Newspapers:  7 (3 Malayalam & 4 English)
9. E-Newspaper & Magazines: 5000+ (Magzter/

Edzter)

10. Plagiarism Sovware: 1 (Ouriginal)
11. Remote Access Sovware:  1 (Knimbus eLibrary)

Library Users
Library categorised its user community into four 

divisions; UG/PG Students, MS/PhD/PDF Scholars, 
Faculty/Oïcers and Staf category. All users are 
allowed to issue, reserve and renew books from the 

library based on the library policy.

Library Services
" WebOPAC - The webOPAC available at htps://

library.iitpkd.ac.in/  is integrated with all the 
e-resources available in the library. Users can 

login to their library account to search & renew 

books, manage accounts etc.

" Digital Library - The Digital library has a strength 
of 10 Desktop PCs with suppor}ng audio-
visual peripherals for making maximum use of 

e-resources inside the library. The e-resources 

available at the Central Library are accessible 

throughout the campus and outside (for the 

user community only). 

" Newspaper Clipping Service - The various kinds 

of news related to the Ins}tute published in 

;V7K�a 	24x7x365	L'7;Za	/n	+)V	+a�O�R %	�K<�Za	�V 	L3�	
	+3ť	 1<%O	 <Wm	 �0Z£K	 +PǍ�Za	�K	 )7O)O�1$	 %&K	
�1µ$	�17K	;�%V	<q	%&K	+)V	+PǍ�K30	�K	a 	
%�	 +[a�	 �)3K�)	 +NŬ�	 +~a�	 �W  3X�	 (�+O�;O)	
;PL7(K	 �V 	 /Kī/	 ;V	 -)K	 ;�%V	 <qm	 +PǍ�K30	 ;a'.h	
�7a	�K/8h	�O	;V7K�a 	.O		+3ť	�17K%K	<W	;K&	<O	0<	
�0Z£K�a	�Z	7āh/K)	�K�z�%K	;V7K�a	�V 	;K&	Ĥ%)	
.O	1�%K	<Wm	�	�	 O	+K3�K"	�V 	�n �O0	+PǍ�K30	
�V 	 �0Z£K	 �/���1"O	 ĦK1K	 �K0ZL�%	 �7a	�	�	 O	
�A�+P1	ĦK1K	;/aL7%	1KƸj O0	 L"L� 3	+PǍ�K30	;V	.O	
+a�O�R %	1<%V	<qm		

+P}�K30 ;a;K()
1.	 /PL�%	+PǍ�n :	7188	(+KĊ+PǍ�n 	+	;a'.h	+PǍ�n 	+	

3Z�L�0	L7ðK)	3V�)	+	;KL<č)
2.	 	-+PǍ�n :	85	8O:h�	(6	��K8�)
3.	 	-�)hƠ/"V K-V;:	8000+	(37	��K8�)
4.	 L�a 	�)h3:	01	(7%h/K)	L7ðK)	+	��O7)	a8'K))
5.	 /K)�:	1	(.K1%O0	/K)�-�)3K�)	;'Ǜ%K)
6.	 ;O"O/"O7O"O:	203	(+PǍ�Za	�V 	;K&	�Kō)
7.	 7WðKL)�	L� :	2	(1;K0)	L7ðK)	�V 	L3�)
8.	 ;/K�K1	+�	L�a :	7	(3	/30K3/	�1	4	a�V�O)
9.	 	-;/K�K1	 +�	 �1	 +L��K�_ :	 5000+	 (/WÈ 1/

�"̂@ 1)
10.	 ;KL<Nč�	�Z1O	;Xř7V01:	1	(/Q3)
11.	 M1/Z 	�¹V;	;Xř7V01:	1	(�V 	L)a-;			3K��V1O)

+P}�K30 �0Z£K�$
+PǍ�K30	+)V	�0Z£K	;/P'K0	�Z	�K1	.K�Za	/n	�V$O-Ĝ	
�1%K	 <W:	 0Q�O/+O�O	 �K��$,	 ��;/+O��"O	 īV%K,	
;a�K0/	L(�K1O�$	�7a	�/h�K1Om		;.O	�0Z£K�$Za	�Z	
+PǍ�K30	)OL%	�V 	�(K1	+1	+PǍ�K30	;V	+PǍ�n 	�K1O	
�1)V,	�1Lµ%	�1)V	�1	)7O)O�R %	�1)V	�O	)P/L%	<Wm

+P}�K30 ;V7K�a  
"	 7W-	 �+O�;O-	 https://library.iitpkd.ac.in/	 +1	

	+3ť	 7V-�+O�;O	 3K��V1O	 /n	 	+3ť	 ;.O	
	-;a;K()Za	�V 	;K&	��O�R %	<Wm�0Z£K�$	+PǍ�Za	
�O	�Z�	�1)V,	)7O)O�R %	�1)V	%&K	+)V	+PǍ�K30	
�K	a 	�Z	�-aL(%	�1)V	�V 	L3�	+)V	+PǍ�K30	
�K	a 	;V	3X�W)	�1)V	/n	;/&h	1<%V	<qm		
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"	 L"�O 3	 +PǍ�K30-	 L"L� 3	 +PǍ�K30	 �V 	
+K;	�P 3	 L/3K�1	 10	"VǇ X+	 +O;O	 ;/&h)�K1O	
�L"0Z-L7�P3	+V1O,V 1Ơ	;L<%		+3ť	<W,	L�);V	
+PǍ�K30	 �V 	 a'1	 	-;a;K()Za	 �K	 L(�%/	
	+0Z�	 L�0K	 �K	 ;�%K	 <W.	 �n �O0	 +PǍ�K30	 /n	
	+3ť		-	;a;K(K)Za	/n	+M1;1	�V 	L�;O	.O	.K�	;V	
%&K	 -K<1	 ;V	 (�0Z£K	;/P'K0	�V 	 L3�	 /K�)	 +~a�	
-)K0K	�K	;�%K	<Wm	

"	 ;/K�K1	 +�	¯OL+a�	 ;V7K	 	 -	 ;aǑK)	 ;V	 ;źaL(%	
;/K�K1	+�Za	/n	��KL8%	L7L.ŀ	��K1	�V 	;/K�K1Za,	
0&K-	 ŇV:$,	 ƥKÃK)/K3K�a ,	 +M10Z�)K�a ,	 �L'	
�	�	 O	 +K3�K"	 �O	 8Pz�%	 ;V	 3V�1	 ;.O	
+PǍ�K30	�V 	;K&,	L�a 	%&K	L"L� 3	'Z)Za	/Kī/Za	
/n		+3ť	<qm		

"	 �P3O	+~a�	�$K3O	3	+PǍ�K30	�P3O	+~a�	�$K3O	
�K	)P;1$	�1%K	<W.	�;�V 	;K&,	�0Z£K�$	;PL7(K	
/n	 +~a�	 -)K	 ;�%V	 <q,	 %&K	 �n �O0	 +PǍ�K30	 �V 	
+Q$h%0K	Ǟ�KL3%	�$K3O	�K	3K.		!K	;�%V	<qm	

"	 )�	��/)	�O	 ;Q�)K	 3	 +PǍ�K30	 /n	 L.7L(h%	
L��	��	;.O	)�	;a�<$	(	+PǍ�Za,		-;a;K()Za	�L')	
�O	;Q�)K	�0Z£K	;/P'K0	�Z		-/V3	�V 	/Kī/	;V	
'O	�K%O	<Wm	

"	 +M1;1--KǤ	 +~a�	 3	 �n �O0	 +PǍ�K30	 ĦK1K	
;ű�K�-"	 	-;a;K()Za	 /n	 �	�	 O	 +K3�K"	
8WLµ�	 ;/P'K0	 ĦK1K	 +M1;1	 ;V	 -K<1	 ;V	 +~a�	
�)ŞO-)V 	�¹V;	�-a()	,V "1V8)	(�	�)�,	"O)	
(https://idp.iitpkd.ac.in/)		�V 	/Kī/	;V	-)K		�K	
;�%O	<Wm	;aǑK)	�V 	;K&	;a3Î	;a�K0	;'Ǜ�$,	
)P;a(K)	 īV%K,	 �K�	 �7a	 �/h�K1O�$	 +)V	
�3"O�+O	�V "n�L803	�K		+0Z�	;a;K()Za	/n	 24x7	
L'7;O0	 +~a�	 +<�K)	 �'K%K�a	�V 	 /Kī/	;V	 -)K	
;�%V	<qm		

"	 �L8µ$	;�	3	�n �O0	+PǍ�K30	�0Z£K�a	�V 	L3�	
�L8µ$	 ;�	 �K	 ;a�K3)	 +PǍ�K30	 /n	 	+3ť	
	-;a;K()Za	 �K	 L(�%/	 	+0Z�	 �1)V	 /n	 ;µ/	
-)K)V	�V 	 L3�	 L�0K	�K%K	<Wm	 �)	;�Za	�K	;a�K3)	
�KL(�R %	 �L8µ�Za	 ĦK1K	 ;K&	 <O	 L7:0	�V 	 L78V:ðZa	
ĦK1K	 L�0K	 �K%K	 <Wm	 �L%.KL�0Za	 ;V	 ,O"-W�	 �K	
;a�<$	 ;�	 �V 	 �.K7	 �Z	 L7ƲVL:%	 �1)V	 �V 	 L3�	
L�0K	�K%K	<Wm	

newspapers such as; inven}ons, lecture series, 
projects etc from the beginning of IIT Palakkad 

are available with the library, both in print and 

digital form.

" Open Access System - Library follows the open 

access system. Users can make use of the 

library without the help of an external, if he/
she is capable, with the open access facility and 

fully automated system of Central Library.

" New Arrivals Alert -  A list of New arrivals of 

books, e-resources etc is in}mated to all the 
library members and staf community through 
email every week.

" Of-Campus access - The e-resources subscribed 
by the Central Library can be accessed by the 

IIT Palakkad academic community outside 

the campus also through INFLIBNET Access 

Management Federa}on (INFED) 3 (htps://
idp.iitpkd.ac.in/). Faculty members, research 
scholars, students, staf belonging to the 
Ins}tute can use their LDAP creden}als to 
access the resources 24x7 through iden}ty 
providers.

" Training Sessions - The library provides training 

sessions for the users to make maximum 

u}lisa}on of available e-resources in the library. 
The sessions are carried out by authorised 

trainers as well as subject experts. Feedback 

among the atendees is collected aver the 
session to analyse the impact of the session.

" User Orienta}on 3 Library provides user 
orienta}on sessions every year to the new 
students and other users of the library, in 

online and oöine mode.
" E-Resources - Many reputed Na}onal and 

Interna}onal online resources in Science,  
Technology and related areas are available in 

the Central Library for users. 
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"	 	+0Z��%Kh	L./P�O�1$	3	+PǍ�K30	�)3K�)	
�7a	�,3K�)	+ĜL%	/n	)�	)K/KaL�%	�K�Za/8Z(KL&h0Za	
�Z	 �čV�	7:h	 )�		+0Z��%Kh	L./P�O�1$	;�	
�'K)	�1%K	<Wm

"	 	-;a;K()	3	L7ðK)	�7a	�[ĤZL��O	%&K	�;�V 	;źĜ	
µV�Za	/n	�		�L%Lƻ%	1KƸj O0	%&K	a%11KƸj O0	�)3K�)	
;a;K()	�n �O0	+PǍ�K30		+0Z��%Kh	<V%P		+3ť	
<qm	

	-;a;K()Z a �O ;Q�O (��K8� 7K1)
1.	 /VM1�)	 �;ZL;�8)	 ,X1	 '	 �"7Ka;/n 	 �,	

;K�a;	(����;)
2.	 /VM1�O	�a �O 	;aǑK)	(�;O�	)
3.	 /VM1�)	�V L/�3	;Z;K� O	(�;O�;)
4.	 �	�		+O	+NŬL8a�	
5.	 /VM1�)	/W&/WL �3	;Z;K� O	(��/�;)
6.	 /VM1�)	 ;Z;K� O	 �,	 /W�V L)�3	 �a�OL)0;h	

(��;�/	)
7.	 -V�V3	<K	;
8.	 .K1%O0	/K)�	ūQ1Z	(-O�	�;)
9.	 �W Nż�	0QL)7L;h O	�V;	(;O0Q+O)
10.	 L;�V
11.	 "V K)V 	�a L"0K	�K�7V 	L3L/ V"	
12.	ĎQ�	0QL)7L;h O	�V;
13.	 �ƠVL701	(;K�a;	"K01V¡)
14.	 �/V1VƎ		
15.	 ��Z)XL/�	�a "	+XL3L �3	7O�3O	M1;�h	,K	a"V8)	

(		+O	"ŮQ	�1	�,)
16.	 �	;O		��K8)
17.	 �aǌOĆQ 	 �,	 �3VN¡j�3	 �a "	 �3V¡j XL)¹	

�a�OL)0;h	(�				)
18.	 �	�+O	��K8)
19.	 �	"ŮQ�	��K8)
20.	 �V�; O��1
21.	 /)P+�
22.	 1KƸj O0	L7ðK)	�K'/O
23.	 ��;�/�LŌ�K
24.	 1X03	;Z;K� O	�,	�V L/ǌj O	(�1�;;O)
25.	 ;V�	��K8)
26.	 ,Z Z-�LŌ�3	 �aǌx /n� V8)	 �a�OL)0;h	 ;Z;K0 O	

List of Subscribed E-Resources 
(Publisher Wise)
1. American Associa}on for the Advancement of 

Science (AAAS)

2. American Concrete Ins}tute (ACI)
3. American Chemical Society (ACS)

4. AIP Publishing

5. American Mathema}cal Society(AMS)
6. American Society of Mechanical Engineers 

(ASME)

7. Begell House

8. Bureau of Indian Standards(BIS)

9. Cambridge University Press (CUP)

10. CIGRE

11. Datanet India Pvt. Ltd.
12. Duke University Press
13. Elsevier

14. Emerald

15. EPW Research Founda}on(EPWRF)
16. ICE Publishing

17. Ins}tute of Electrical and Electronics Engineers 
(IEEE)

18. IOP Publishing

19. IWA Publishing

20. JSTOR
21. Manupatra

22. Na}onal Academy of Sciences
23. OSA/OPTICA
24. Royal Society of Chemistry (RSC)

25. Sage Publishing

26. Society of Photo-Op}cal Instrumenta}on 
Engineers (SPIE)

27. Taylor & Francis

28. University of California Press

29. University of Chicago  Press

30. Wiley

31. William S. Hein & Co., Inc

32. World Bank
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(�;+O�		)
27.	  V31	�1	�KaL;;
28.	 �W L3,ZL)h0K	L7ƳL7ĤK30	�V;
29.	 L8�K�Z	L7ƳL7ĤK30	�V;
30.	 L73O
31.	 L7L30/	�;.	<V)	�a "	�a +)O,	�a�
32.	 L7Ƴ	-q�

)V8)3 �a ;ZL h0/ (	�;�;) �V  /K_/ 
;V 	+3? 	-;a;K()Z a �O ;Q�O
1.	 �;O�/	 L"L� 3	 3K��V1O	 (�a œQL a�	 /8O)1O	

�;ZL;�8))
2.	 /VM1�)	 ;Z;K0 O	 �,	 L;L73	 �a�OL)0;h	

(��;;O	)
3.	 L,L��3	M1ƥQ	�)h3	�3V³)	(/VM1�)	L,L��3	

;Z;K� O	-	�+O�;)
4.	 /W&	�;;O�		)V 	(;K1	"V K-V;)
5.	 �¹,Z"h	��V "L/�	�)hƠ	(�¹,Z"h	0QL)7L;h O	

�V;	-	�0Q+O)
6.	 Nǖa�1	+	)V�1	�)hƠ

List of E-Resources available 
through the National Consortium 
(ESS)
1. ACM Digital Library (The Associa}on for 

Compu}ng Machinery)
2. The American Society of Civil Engineers (ASCE)

3. Physical Review Journal Collec}on (American 
Physical Society 3 APS)

4. MathSciNet (Abstract database)

5. Oxford Academic Journals (Oxford University 
Press 3 OUP)

6. Springer + Nature Journals
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6.2 LABORATORY 
FACILITIES

6.2.1 CHEMISTRY
The department ofers M.Sc and Ph.D programmes 
in various branches of theore}cal and experimental 
chemistry. In addi}on to that, the department also 
supports the core science courses in the B.Tech 

curriculum. Laboratories in the department are well 

equipped to support teaching as well as research. 
The curriculum and facili}es are aligned to give 
the students both conceptual knowledge as well 

as hands on experience in applying those concepts 

through research projects. The curriculum ofers 
ample opportuni}es for the students to closely 
work and interact with each other and faculty 

members.

The Department of Chemistry has at present two 
well-furnished teaching laboratories with several 

basic and advanced experimental infrastructures 

such as Analy}cal balances, Benchtop conduc}vity, 
and pH meters, Digital colorimeter with micro-
control, Water-purioers, Ice nake machine, Mel}ng 
point apparatus, Orbital shakers, Ultrasonic bath, 

Rotary evaporator, Centrifuge, Magne}c s}rrers, 
Hot plates, Hot air oven  etc. The department also 

has an array of sophis}cated instruments:
" UV- Vis Spectrophotometers: For the 

photophysical characteriza}on of organic 
molecules, inorganic complexes, and also to 

measure protein concentra}on
" Fluorescence Spectrophotometers: For 

emission studies and study of quantum yield 
proper}es of organic and metal complexes

" Microwave reactor: For homogeneous rapid 
hea}ng and accelerated organic synthesis

" Cyclic voltammetry: For analysis of redox 
poten}al of organic and metal complexes

" Physisorp}on: For the analysis of surface 
property of porous polymers and surface oxides

" Bomb calorimeter:  For measuring the heat of 
combus}on of a par}cular reac}on.

6.2 �0Z�8K3K ;PL7(K�a

6.2.1 1;K0)8K�
0<	 L7.K�	 ;WĜKaL%�	 �7a	 ƥ7<KM1�	 1;K0)8KǏ	 �V 	
L7L.ŀ	 8K�K�a	 /n	 �/.�;;O.	 �7a	 +O��."O	 �K0h�/	
�ǍKL7%	�1%K	 <Wm	 �;�V 	L%M1£	0<	 L7.K�	-O. V�.	
+K!�0Kh	�V 	�/P�	L7ðK)	+KĊ�/Za	�Z	;/L&h%	.O	�1%K	
<Wm	�;	L7.K�	/n	�0Z�8K3K�a 	 L8µ$	;K&	<O	)P;a(K)	
�V 	 L3�	 ;7h&K	 ;P;Në%	 <qm	 +K!�0Kh	 �7a	 ;PL7(K�a	 �K	
��	'Q ;1V 	;V	 �;	��K1	�K	�!-a()	<W	 L�	0V	�K�Za	�Z	
7(K1$Kċ�	ðK)	'V)V	�V 	;K&	;K&	�)	7(K1$K�a	�Z	
)P;a(K)	+M10Z�)K�a	�V 	/Kī/	;V	)P�0P£	�1)V	/n	
ƥ7<KM1�	)P.7	.O	�'K)	�1%V	<qm	�;	+K!�0Kh	ĦK1K	
�K�Za	 �V 	 L3�	 +0Khō	7;1	 	+3ť	�17K0K	 �K%K	 <W,	
%KL�	7V	;a3Î%K	;V	�K0h	�1	;�n 	%&K	��	'Q ;1V 	�V 	;K&	
�7a	;a�K0	;'ǛZa	�V 	;K&	a%L�h 0K	.O	�1	;�n m

1;K0)8KǏ	 L7.K�	 /n	 'Z	 ãO	 %1<	 ;V	 ;P;Në%	
L8µ$	 �0Z�8K3K�a 	 <q,	 L�;/n	 L7ƲV:$Kċ�	 %1K�Q,	
-n� X+	 �a "N¡L7 O	 �7a	 +O��	 /O ;h,	 8P¶	 L)0a�$	
;L<%	 L"L� 3	 �W 3Z1O/O 1,	 �3-8PNĜ�K1�,	 ��;	
ŞW�	 /8O),	 /VNƌa�	 +Z�a 	 	+�1$,	�L-h 3	 8V�;h,	
ƌj K;ZL)�	 -K&,	 1Z 1O	 �7W+Z1V 1,	 ;n j OŝQ�,	 /WÎVL �	
ǌ1;h,	 <X 	 ŔV ̂;,	 <X 	 �01	 �7),	 �L'	 ;o8	 �		
/[L3�	�7a	L�/	�K0ZL��	�(K1.Q%	;a1�)K�a 	L7Ĥ/K)	
<qm	�;	L7.K�	/n	čK(PL)�		+�1$	.O	3�V	<q,	�W;V-
"	 0Q7O-	 L7;	 ǕV¡j Z,Z Z/O ;h:	 �K-hL)�	 $P�a,	

�K-hL)�	 N¯Ƹ	 0[L��Za	 �V 	 ,Z ZL,L��3	
3µ$7$h)	;K&	<O	�Z O)	;Ka�%K	�V 	/K+)	<V%P	m

"	 ŞZ1Z;n;	ǕV¡j Z,Z Z/O ;h:		Ē�h)	ī0)Za	%&K	
�K-hL)�	�7a	(KNđ�	N¯Ƹ	0[L��Za	�V 	±Ka /	0OƎ	
�P$Za	�V 	ī0)	<V%Pm

"	 /K��Z7V-	 M1�¡1:	 ;/z+	 �P%	 	ǂ$	 %&K	 đM1%	
�K-hL)�	;aƲV:$	<V%P	m

"	 ;K�N¯�	 7ZƌK/V j O:	 �K-hL)�	 �7a	 (KNđ�	 N¯Ƹ	
0[L��Za	�O	1V"X¹	;ŽKƥ%K	�V 	L7ƲV:$	<V%P	m

"	 L,L��X+h8):	+Z1;	+X3O/;h	�7a	;,o ;	�¹K�"̂;	
�V 	;%<O	�P$Za	�V 	L7ƲV:$	<V%P	m

"	 -Xź	 �W 3Z1O/O 1:	 L�;O	 L7L8Ƹ	 �L%L�0K	 �V 	
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�î3)	<V%P		ǂK	�V 	/K+)	�V 	L3�	m
"	 /K��ZŔV 	 1O"1:	 1K;K0L)�,	 �W77WðKL)�	 &7K	

.[L%�	�L%L�0K�a,	�P$Za	%&K	/K��ZŔV ̂;	�V 	�Q +	
NǑ%	)K3K� ̂;	�K	L7ƲV:$	�1)V	�V 	L3�	m

"	 "O+	�O�1:	�Z	L�	-80	L"�O	;VNƠ0;	%�	�O�	�1	
;�%K	<Wm

"	 L7ǇZ/O ;h:	L�;O	%13	+'K&h	�O	%13%K	�V 	/K+)	
<V%Pm

"	 �ŌO�3	 /K��ZǇZ+:	 17K'K1	 �7a	 �NĚ�	
;a1�)K�a	�V 	 ;,o ;	 %Z+Z�K,O	�K	 L7ƲV:$	�1)V	
�V 	L3�m

"	 +Z3M1/O 1:	��K8	+Qa�	�7a	)/Q)V	�V 	�P7O�1$	�P$Za	
�V 	L)(Kh1$	�V 	L3�m

�)	 	+�1$Za	 �7a	 ;PL7(K�a	 �V 	 L%M1£,	 1;K0)8KǏ	
L7.K�	 /n	 3K�;n�L;�R %	 �V /"j K7	 ;Xř7V01,	 ��	 "j KL7a�	
 Q 3,	 L�;�V 	 ĦK1K	 �0Z£K	 1K;K0L)�	 ;a1�)K�a	 �7a	
�L%L�0K�a,	;K&	<O	�W7	7WðKL)�	7ǍP�a	�7a	/K�v	�K	
L��$	�1	;�%K	<Wm

)P;a(K) ;PL7(K�a  
�	�	 O	+K3�K"	�V 	�n �O0	�aǌx /n� V8)	;PL7(K	NǑ%	
	+3ť	čK(PL)�		+�1$Za	�V 	L%M1£,	1;K0)8KǏ	
L7.K�	/n	�1	.O	L7L.ŀ	��K1	�V 	�			+�1$	1�V	��	
<q,	L�)�O	;Q�O	)O�V	'O	�K	1<O	<Wm	)P;a(K)	�0Z�8K3K	
/WÎVL �	ǌ11,	�)KL3L �3	-W3n;V�,	L"L� 3	;n j OŝQ�,	
1Z K7V+1,	ǕO"	7W�,	7X o¹	L/Ǻ�1,	+O��	/O 1	�L'	
;o8	�Z V		+�1$Za	;V	ãO	%1<	;V	;Në%	<W,	;K&	<O	
L)ŷ	��K1	�V 	L�/		+�1$	.O	L7Ĥ/K)	<q:	
"	 1K;K0L)�	.K+	L)µV+		+�1$:	;O7O"O	�$K3O	�K	

	+0Z�	�KaL�8)	/V 3	;-ǌj V ̂;	+1	�K,O)	;aƲV:$	
�V 	L3�	L�0K	�K%K	<Wm

"	 �X),Z�3	 /K��ZǇZ+:	 0<	 ��	 ãO	 +<�K)	
'µ%K	�V 	;K&	 L�;O	��3	$P	�K	73Z�)	�1	
;�%K	 <W.	 �;�K	 	+0Z�	 ��3	�NĚ�	Ǎ1	 +1	
a%L�h 0K	�V 	ī0)	�V 	L3�	L�0K	�K%K	<Wm	

"	 �O�	"j K01:	�O�	"j K01	 (3K0ZL,3K��1)	��	�;K	
	+�1$	 <W	 �Z	 L�	 L�;O	 7ǍP	 �Z	 �/h	 L��	 -�W1	
;P�K�	�K)V	�Z	;/L&h%	�1%K	<Wm

"	 �Z-	 ;ZL)�V  1:	 �;�K	 ;K(K1$%b 	 	+0Z�	

" Microplate reader: For analysing the chemical, 
biological or physical reac}ons, proper}es and 
analytes within the well of a microplate

" Deep freezer which can go up to -80 degree 
celcius

" Viscometers: For measuring the viscosity of a 
nuid

" Op}cal microscope: For analysing surface 
topography of Crystalline and molecular 

structures.

" Polarimeter: For determining the polarisa}on 
proper}es of light beams and samples

In addi}on to these instrumental facili}es, the 
department of Chemistry is having the licensed 

Chemdraw sovware which is a drawing tool that 
allows users to draw chemical structures and 

reac}ons as well as biological objects and pathways.

Research Facilities
In addi}on to sophis}cated instrumenta}on 
available at the Central Instrumenta}on Facility 
of IIT Palakkad, the department of Chemistry also 

hosts a wide range of equipment which are listed 
below. The research lab is well equipped with small 
equipments such as Magne}c s}rrer, Analy}cal 
balances, Digital centrifuge, Rotavapor, Speed 
vac, Vortex mixture, pH metre etc. as well as the 

advanced equipments such as 
" Chemical vapour deposi}on equipment: CVD 

system is used to synthesise graphene on 

transi}on metal substrates.
" Confocal microscope: It can observe single 

molecules with good detec}on eïciency. It 
is used to study the interac}on at the single 
molecular level

" Freeze dryer: The freeze dryer (lyophilizer) is 
equipment that allows the drying of materials 
without the need to heat them

" Probe sonicator: commonly used in 
nanotechnology for evenly dispersing 
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)W)Z V©Z3X�O	 /n	 �7	 /n	 )W)Z+KL h�Ơ	 �V 	 ;/z+	
,W 3K7	�V 	 L3�	 %&K	 +KL h�Ơ	�Z	 )W)Z	��K1Za	 /n	
L7.KL�%	�1)V	�V 	L3�	L�0K	�K%K	<Wm	�;�K		+0Z�	
�ZL8�K	L.Lā	�Z	-KL(%	�1)V	%&K	�ZL8�O0	+'K&h	
�Z	-K<1	L)�3)V	/n	;<K0%K	�1)V	�V 	L3�	.O	<Z%K	
<Wm

"	 �W3	 "X�:	 0<	 �W3	 �1	 L�Nƛ0Za	 /n	 �Z O)	 �1	
ņQN¯�	�L;"	�K	+%K	3�K)V,	/K�K	L)(KhM1%	�1)V	
�1	L7ƲV:$	�1)V	�V 	L3�	��	�W3	�/VL�a�	�$K3O	
<Wm

nanopar}cles in liquids and for breaking down 
par}cles to nano size. It is also used to disrupt 
cell membranes and release cellular contents.

" Gel doc: It is a gel imaging system for the 
detec}on, quan}oca}on, and analysis of 
proteins and nucleic acids in gels and on 

membranes.

Microwave Reactor

Op}cal MicroscopeViscometer Confocal Microscope Deep Freezer                                                              

Water Purioer                                         
/K��Z7V7	M1�¡17K 1	œPM1CK01																																									

�LŌ�3	/K��ZǇZ+																																																																															L7ǇZ/O 1 "O+	�O�1																																																																			
																																																													
�Za,Z�3	/K��ZǇZ+

Major Equipments�/P� 	+�1$ 
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Fluorescence Spectrophotometer

Electrochemical Worksta}on

Microplate Reader

Bomb Calorimeter

Physisorp}on

Polarimeter

Probe Sonicator

Rotary Evaporator

CVD Instrument 

ŞZ1;n;	ǕV¡j Z,Z Z/O 1																														

�3V¡j Z�V L/�3	7�h ǌV8)

/K��ZŔV 	1O"1

;O	7O	"O		+�1$																																																																

-Xź	�W 3Z1O/O 1

																																																													
+Z3K1O/O 1	

.[L%�	L(8Z:$																																																													�Z-	;Z)O�V  1

1Z 1O	�7K+Z1V 1									
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Research Areas in the Department of Chemistry 

" Fundamentals studies on Biophysical chemistry.

" Molecular dynamics simula}ons.
" Mechanochemistry.

" Equilibrium and non-equilibrium sta}s}cal 
mechanics of sov mater.

" Structure and dynamics of the biopolymers / 
macromolecules.

" Materials chemistry and Heterogeneous 

catalysis.

" Organic macromolecules - design, synthesis 

and applica}ons.
" Self-assembly forma}on of discrete 

supramolecular ensembles and study of their 

func}onal applica}ons.
" Engineering mesoporous polymers for selec}ve 

adsorp}on and sequestra}on of pollutants/ 
hazardous substances.

" Fabrica}on of func}onal nano-structures for 
bio-medicine.

" Design, synthesis and development of novel 
molecular en}}es for targeted therapy.

" Bio-orthogonal chemistry in drug discovery.

" Computa}onal Catalysis

6.2.2 CIVIL ENGINEERING
Civil Engineering (CE) has been part of the ins}tute 
since its incep}on. Over the years, the discipline 
has developed in terms of academics, research, 

R & D projects, industry collabora}on and 
laboratory development. The discipline integrates 

comprehensive areas including Building Materials 

and Construc}on Management, Environmental 
Engineering, Geotechnical Engineering, 

Transporta}on Engineering, Structural Engineering, 
Water Resources Engineering. The academic 

programmes include B. Tech, M.Tech, M.S. and 

Ph.D. The department9s teaching labs include Large 
Infrastructure Tes}ng Laboratory, Construc}on 
Material Tes}ng Laboratory, Advanced Geotechnical 
Engineering Laboratory, Environmental Engineering 

Laboratory and Water Resources Engineering 

Laboratory.

1;K0) L7ðK) L7.K� /n )P;a(K) µV�
"	 -K0ZL,L��3	�V L/ǌj O	+1	/[L3�	ī0)m
"	 /Z3V®P31	"K�)KL/¹	L;/P3V8)m
"	 0KaL��	1;K0)m
"	 )1/	+'K&h	�V 	;a%P3)	�1	�W1-;a%P3)	;KaNÃ�O0	

0KaL��Om
"	 -K0Z+XL3/1	 /	 /W�Z/Z3V®QƠ	 �O	 ;a1�)K	 �1	

�L%8O3%Km
"	 ;K/�O	1;K0)	L7ðK)	�1	L7:/		ĈV1$m
"	 �K-hL)�	/W�Z/Z3V®QƠ	 -	 L"�K�),	;aƲV:$	�1	

)P�0Z�m
"	 L";�O 	 ;P+1/X3V®Q31	 �;Vź3	 �K	 Ǟ-;a0Z�)	

�!)	�1		)�V 	�K0Khċ�	)P�0Z�Za	�K	ī0)m
"	 �'Q :�Za/�%1)K�	 +'K&v	 �V 	 �0)Kċ�	 78Z:$	

�1	 +R&�1$	 �V 	 L3�	 �a�OL)0M1a�	 /V;Z+Z1;	
+XL3/1m

"	 �W7-L�L�ĒK	�V 	 L3�	�K0Khċ�	)W)Z-;a1�)K�a	�K	
L)/Kh$m

"	 3Lµ%	 L�L�ĒK	�V 	 L3�	 )		�$L7�	;aǑK�a	�K	
L"�K�),	;aƲV:$	�1	L7�K;m

"	 "j �	L"Ǉ71O	/n	-K0Z-�&t�Z)3	�V L/ǌj Om
"	 �oœQ V8)3	� WL3;O;

6.2.2 L;L73 L.0KaL��O
L;L73	L.0KaL��O	(;O	)	;aǑK)	�V 	8Pz�%	;V	<O	�;�K	
��	.K�	1<K	<Wm		L+�3V	�P �	7:v	/n,	�;	8KǏ	�K	8WµL$�,	
)P;a(K),	�1	 �7a	 "O	 +M10Z�)K�a,	 	ĤZ�	;<.KL�%K	
�7a	�0Z�8K3K	L7�K;	�V 	+M1�V·	/n	�K,O	L7�K;	~�	
<Wm	�;	8KǏ	.7)	 L)/Kh$	;K/L�0Za	�7a	 L)/Kh$	�-a(),	
+0Kh71$	L.0KaL��O,	.Q-%�)O�O	L.0KaL��O,	0K%K0K%	
L.0KaL��O,	 ;a1�)Kċ�	 L.0KaL��O,	 �3	 ;a;K()	
L.0KaL��O	;L<%	ƥK+�	µV�Za	�V 	;K&	�PAK	<Wm	�;�V 	
8WµL$�	 �K0h�/Za	 /n	 -O. V�.,	 �/. V�.,	 �/.�;.	 %&K	
+O��."O	 ;NſL3%	 <q.	 L7.K�	 �V 	 L8µ$	 �0Z�8K3K�a	
/n	 7R<%	 �(K1.Q%	 ;a1�)K	 �Ka�	 �0Z�8K3K,	 L)/Kh$	
;K/�O	�Ka�	�0Z�8K3K,	L�/	.Q-%�)O�O	L.0KaL��O	
�0Z�8K3K,	+0Kh71L$�	L.0KaL��O	�0Z�8K3K	%&K	�3	
;a;K(K)	L.0KaL��O	�0Z�8K3K	;NſL3%	<qm
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.K1O ;a1�)K_� �Ka� �0Z�8K3K 
0<	 �0Z�8K3K	ǌO3,	 �X)�O ,	 �7a	 �ŸZL� 	 %ăZa	 �V 	
7R<%-Ǎ1O0	 )/Q)Za	 �O	 �Ka�	 �V 	 �K0h	 �Z	 ;PL7(K;Ÿŀ	
�1%K	 <Wm	 �;�V 	 	+�1$Za	 /n	 L7mŀ	 µ/%K�a	 �V 	 ;7t-
<K�"j ZL3�	 ��P� ;h,	 ��	 100	 �V �)	 ;7t-<K�"j ZL3�	
,W L �	1V V"	0PL)7;h3	 VNǌa�	/8O),	%&K	 O-ǜX 	 V-3	
�V 	;K&	��O�R %	��	500	�V �)	;7t	<K�"j ^ L3�	0PL)7;h3	
 VNǌa�	/8O),	27.5	�/+O�	�V 	L(�%/	'-K7	�V 	;K&	
300	�3+O�/	µ/%K	7K3K	<K�"j ZL3�	+X71	+W�,	ǌO3	
�7a	�X)�O 	�V 	L3�	-Zƌ	 VNǌa�,	M1-K1	-n�L"a�	 Vǌ̂;	%&K	
L7L7(	��K1	�V 	%)K7	�7a	'K-Za	�O	�Ka�	<V%P	;PL7(K�a	�V 	
;K&	2000	�V �)	µ/%K	�O	0Q O�/	;NſL3%	<qm	7R<%-
Ǎ1O0	/X"3Za	�O	�Ka�-L�0K	<V%P	��	Ǟ-%)K70ZÔ	�V /	
;K&	<O	5	 )	µ/%K	7K3K	�71<V"	�V )	�/O8)	L��	�K)V	
�O	 �L�0K(O)	 <Wm	 �)�V 	 L%M1£,	ǌj�13	 �L3/n ̂;	
�V 	/X"3Za/	 �Z Z K�+	+1	�0Z�	;a�KL3%	�1)V	�V 	 L3�	
 V-3- X+	 	+�1$	 %&K	 L7L.ŀ	ǌWL �	 �7a	 "K�)VL/�	
3ZL"a�	+M1NǑL%0Za	�V 	a%�h%	�;VNoŬ�	.O		+3ť	<qm	
;a+OA)	�1	3�O3V+)	/Z"	�V 	%<%	;O/n 	+Vǌ,	/Z Kh1,	
�a �O ,		a Za,	 K�Ơ	�L'	�V 	)/Q)Za	�V 	/V;Z	ǇV 3	+1Oµ$	
�Z	;µ/	�1)V	�V 	L3�	15	�V �)	;V	3000	�V �)	%�	�O	
µ/%K	�V 	�K1	3�-3�	+1Oµ$	�V /Za	;V	0P£	��	;7t	
<K�"j ZL3�	+1Oµ$	�$K3O	.O	/[�Q'	<Wm

Heavy Structural Testing Laboratory
This lab facilitates tes}ng of large-scale specimens 
of steel, concrete, and composite elements. 

Equipment include servo-hydraulic actuators 
of various capaci}es, a 100 kN servo-hydraulic 
fa}gue rated universal tes}ng machine, and a 500 
kN servo hydraulic universal tes}ng machine with 
integrated T-slot table, hydraulic power pack of 

300 lpm capacity with a maximum pressure of 27.5 

MPa, 2000 kN capacity UTM with facili}es for bolt 
tes}ng, rebar bending tests and various tension 
and compression tests for steel and concrete. 

A self- straining frame for tes}ng of large-scale 
models is under commissioning as also a 5 ton 

Capacity overhead crane. In addi}on to these, table 
top equipment to conduct experiments on model/ 
prototype of structural elements and assemblies 

under various sta}c and dynamic loading condi}ons 
are also available. A Servo hydraulic tes}ng 
system consis}ng of four diferent tes}ng frames 
of capaci}es ranging from 15 kN to 3000 kN to 
enable meso scale tes}ng of specimens of cement 
paste, mortar, concrete, bricks, }les etc under 
compression and nexure mode is also present.
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Surveying Laboratory
This lab is used for the Surveying prac}cal course. 
Students get hands-on training in the use of a 

variety of surveying instruments and measurement 

techniques. The prac}cal sessions include linear 
measurements using chain and tape, angular 

measurements and traversing using compass 

and theodolite, eleva}on measurement using 
tradi}onal (Dumpy) and automa}c levels, area 
ploýng using the plane table. In addi}on to this, 
introduc}on to the use of modern instruments 
such as total sta}on and GPS is also provided. The 
instruments available include GPS, Total sta}ons, 
Vernier theodolites, Automa}c levels, Dumpy levels, 
Prisma}c compasses, Sets of plane table accessories 
(drawing board, alidade, trough compass, plumbing 

fork) and chain survey equipment (metric chain, 
tape, ranging rod, ofset rod, op}cal square, cross 
staf, arrow, peg, etc.).

.Q/K+) �0Z�8K3K 
�;	�0Z�8K3K	�K		+0Z�	.Q/K+)	ƥ7<KM1�	+KĊ�/	
�V 	 L3�	 L�0K	�K%K	 <Wm	�K��$	�		 L�ǙZa	�V 	 ;7oµ$	
�aǌx /n ̂;	�K		+0Z�	�1)K	%&K	/K+)	%�)O�n 	�K0h	�V 	
'[1K)	�L8µ$	;V	;O�%V	 <qm	ƥ7<KM1�	;�	/n	�V)	 �7a	
,O%V	�K		+0Z�	�1�V 	1W N��	/K+),	�Z$O0	/K+)	%&K	
�ŸK;	�7a	L&0Z"Z3K� 	�K		+0Z�	�1�V 	L%0h�	/K+),	
+K1ŸM1�	("ŸO)	%&K	Ǟ�KL3%	3V7Ơ	�7a	ŔV)	 V-L3a�	
L7L(0Za	�K		+0Z�	�1�V 	�a �K		/K+)	;NſL3%	<qm	 Z 3	
ǌV8a;	�7a	�O+O�;	�L'	�(PL)�		+�1$Za	�K		+0Z�	
.O	�'L8h%	L�0K	�K%K	<Wm		+3ť		+�1$Za	/n	�O+O�;,	
 Z 3	 ǌV8a;,	 7)l01	 L&0Z"Z3K� ,	 Ǟ�KL3%	 3V7Ơ,	
"ŸO	3V7Ơ,	L�øWL �	�ŸK;V;,	ŔV)	 V-3	¹V;M1�	
�K	;/Pâ0	("j KL7a�	-Z"h,	�L3"V',	 j,	�ŸK;,	ŔNźa�	
,X�h )	%&K	�V)	;7o		+�1$	(/OL j�	�V),	 V+,	1n �L�a�	1X",	
�,;V 	 1X",	 �ŌO�3	ǉV 01,	 �X;-ǌK,,	 �1Z,	 +V�,	
�L')		+3ť	<qm
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Pavement Engineering Laboratory
The pavement engineering lab has facili}es for basic 
characteriza}on and performance evalua}on of 
pavement materials including, asphalt, aggregate, 

asphalt concrete etc,. Equipment include consistency 
characteriza}on test equipment like Penetrometer, 
Ring and Ball apparatus, Tar viscometer, Rota}onal 
viscometer, duc}lometer and elas}c recovery and 
separa}on test equipment etc. For the asphalt 
concrete prepara}on and characteriza}on studies, 
a hot mix planetary mixer, Marshall compactor, 

asphalt cuter, asphalt core cuter, Buoyancy 
balance, a forced drav oven for ageing studies, 
mul} speed CTM for Marshall stability, now semi- 
circular bending test and indirect tensile strength 

studies, an Albedometer etc.

+V7/n  L.0KaL��O �0Z�8K3K 
+V7/n 	 L.0KaL��O	 �0Z�8K3K	 /n	 ǗKƌ,	 ��O�V ,	
ǗKƌ	�X)�O 	�L'	+V7/n 	;K/L�0Za	;L<%	�V 	/[L3�	
3µ$7$h)	 �7a	�K0hL)ƿK')	/QƚKa�)	�V 	 L3�	;PL7(K�a 	
	+3ť	<qm	�;�V 		+�1$Za	/n	;a�%%K	3µ$7$h)	�Ka�	
	+�1$,	 0&K-	 +V)V j Z/O 1,	 M1a�	 �a "	 -X3	 �+W1V ;,	  K1	
L7ǇZ/O 1,	 "N¡3Z/O 1	 %&K	 �3KNǌ�	 M1�71O	 �7a	
;V+1V8)	 �Ka�	 	+�1$	 �L'	 ;NſL3%	 <qm	 ǗKƌ	
�X)�O 	 L)/Kh$	 �7a	 3µ$7$h)	 ī0)	 <V%P	 ��	 <X 	
L/¹	ŔW)V j O	 L/¹1,	/K8h3	�XŸW¡1,	ǗKƌ	� 1,	
ǗKƌ	�Z1	� 1,	-P0n;O	-W3n;,		�	ī0)	�V 	 L3�	
��	,Z9"h	 "j Kř	�7),	 /K8h3	 oB%K	 <V%P	 /ƌO	ǕO"	
;O O�/,	 ŞZ	 ;V/O-;®Qh31	 -n�L"a�	 �Ka�	 �7a	 �čµ	
/�-Q%O	ī0),	��	ƗV"Z/O 1	�L'	L7Ĥ/K)	<qm		
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Construction Engineering and 
Management Laboratory
The Construc}on Engineering and Management 
facility at IIT Palakkad has state of the art equipment 
like 3D laser scanner -LIDAR augmented with VR/AR 
and worksta}on to facilitate automated progress 
monitoring and reality modelling experiments. This 

equipment has features like 3D proole modelling, 
measurements etc.

Hydraulics and Water Resources 
Engineering Laboratory
The Hydraulics and Water Resources Engineering 

laboratory is equipped with all the basic equipment 
for nuid mechanics, pipe now, open channel now 
and geospa}al analysis. The diferent concepts of 
nuid mechanics, hydraulics, and water resources 

.7) L)/Kh$ L.0KaL��O �7a �-a() 
�0Z�8K3K
�	�	 O	 +K3�K"	 NǑ%	 L)/Kh$	 L.0KaL��O	 �7a	
�-a()	�0Z�8K3K	/n	7O�1/��1	;V	L.7L(h%	3"O	3V�1	
ǇW )1-	 �3��"O��1	 %&K	Ǟ�KL3%	 ��L%	 /X)O 1)	
�7a	 M10L3 O	/X"L3a�	�0Z�Za	�Z	;PL7(K	;Ÿŀ	�1)V	�V 	
L3�	7�h ǌV8)	;o8	čK(PL)�		+�1$	 L7Ĥ/K)	<qm	
�;	 	+�1$	 /n	 3"O	 /X"L3a�,	 /K+)	�L'	 ;o8	 �P$	
	+3ť	<qm	

�3�L% L7ðK) �7a �3 ;a;K() 
L.0KaL��O �0Z�8K3K 
�3�L%	L7ðK)	�7a	�3	;a;K()	L.0KaL��O	�0Z�8K3K	
oƚQ�"	L/�W L)¹,	+K�+	ŞZ,	�+)	�W)3	ŞZ	L��-
ǕVL803	L7ƲV:$	<V%P	;.O	/[L3�		+�1$Za	;V	;P;Në%	
<Wm	 oƚQ�"	 /V�W L)¹,	 <K�"j ZL3¹,	 �7a	 �3	 ;a;K()	
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Environmental Engineering 
Laboratory
The Environmental Engineering lab supports both 

teaching and research in the oeld of water quality 
assessment, water and wastewater treatment, 

Analy}cal Chemistry, and Microbiology. The 
laboratory is well equipped with biosafety cabinet, 
turbidity metre, benchtop/portable conduc}vity 
metres, benchtop pH metre, deionized water 

plant 8-litre/h capacity (capable of producing 
Type I and Type III water), COD digester, jar test 
apparatus, BOD incubator, CO2 incubator, orbital 
shaker, refrigerated centrifuge, muöe furnace, 
laboratory refrigerator, analy}cal balance, fume 

+0Kh71L$� L.0KaL��O �0Z�8K3K  
+0Kh71L$�	L.0KaL��O		3W-	�3	�P$%K	/QƚKa�),	�3	
�7a	 	ĒL�h%	 �3	 	+�K1,	 L7ƲV:$Kċ�	 1;K0)8KǏ,	
%&K	 /K��Z-K0Z3X�O	 �V 	 µV�	 /n	 L8µ$	 %&K	 )P;a(K)	
'Z)Za	 �Z	 ;/L&h%	 �1%K	 <Wm	 0<	 �0Z�8K3K	 �W7-;a1µK	
�W L-)V ,	  -lL" O	 /O 1,	 -n� X+/	 +Z o-3	 ;a�K3�%K	
/O 1,	 -n� X+	 +O��	 /O 1	 L"-�0Z)K�ó	 �3	 ;a0a�	
8-3O 1/��	µ/%K	( K�+-1,	�7a	 K�+-3	�3	L)/Kh$	/n	
;µ/),	;O�"O	"K��Vǌ1,	�K1	 Vǌ		+�1$,	-O�"O	
�)®Q-V 1,CO2	�)®Q-V 1,	�1L- 3	8V�1,	1V�O�V1V V"	
;n�L jŝQ�,/Ŝ3	 ,)o8,	 �0Z�8K3K	 1V�O�1V 1,	
L7ƲV:$Kċ�	 %1K�Q,	  L-hL" O	 /O 1,	 ŝQ/	 �",	

L.0KaL��O	�O	 L7L.ŀ	7(K1$K�a	�K	�K�Za	�V 	;/µ	
�'8h)	�;	�0Z�8K3K	/n	L�0K	�K%K	<Wm	0<	�0Z�8K3K	
��O	ǕO37V	�7a	9ƚQ�8	�V 	�V 	;K&	��	5�/	�K0ZL��	
ŞQ/	;V	;Në%	<W,	L�;�V 	ĦK1K	ŞZ	�Z,K�3	�oœQ V8)	
�K	ī0)	L�0K	�K	;�V 	�7a	<K�"j ZL3;	�Ÿ	�0Z�Za	�L'	
�K	;a�K3)	L�0K	�K	;�V m	�V ,	7K 1	<W/1	�7a	;�h	�Vź1,	
-)u3O	 �V 	 L;ĜKa%,	 	ĉK7)	 �7a	 	ĉKL7%	 7ǍP�a	 �V 	
/V K;n 1,	;n j OŝQ�3	+Ÿ	3µ$7$h)	%&K	)KL30Za	/n	<KL)	
�Z	�'L8h%	�1)V	�V 	L3�	�K0ZL��	ǑK+)K�a 	L7Ĥ/K)	<qm	
.Q%3O0	�7a	.Q�.l0	�3	<K�"j Z3X�O	�K	ī0)	�1)V	�V 	
L3�	��	L�/	+0Kh71L$�	<K�"j Z3X�O	�$K3O,	a%1Oµ	
"V K		<q"L3a�	�7a	L7ƲV:$	<V%P	��h �O�	�;	;Xř7V01	
ņ	��:h$	<qm	

engineering are demonstrated to students in 

this lab. The laboratory is equipped with a 5m 
experimental nume with ogee spillway and sluice 
gate to study now proole computa}on and conduct 
hydraulics jump experiments etc. Experimental 

setups to demonstrate impact of jet, water hammer 

and surge chamber, Bernoulli9s principle, buoyancy 

and metacentre of noa}ng objects, centrifugal 
pump characteris}cs and losses in pipes are present. 
An advanced environmental hydrology system to 

study surface and ground water hydrology, ArcGIS 

sovware for spa}al data handling and analysis are 
other atrac}ons.
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� Z V̄7,	7W®Q/	 L,ƌj V8)	%&K	�7)	;V	;P;Në%	<qm		
0Q7O	ǕV¡j Z,Z Z/O 1,	 O�;O	L7ƲV:�-0a�	%&K	-~3-
�W)3	+Z n�L80ZǌW 	;V	;P;Në%	��	;/L+h%,	7K%K)P�Q L3%	
�K0hǑ3	�O	Ǒ+)K	čK(PL)�	)P;a(K)	 �7a	 )7K�K1	
�V 	 ;ŸK')	 <V%P	 �O	 �		 <Wm	 +M17V8O	 7K0P	 �P$7āK	 �O	
/XL) M1a�	�1	L7ƲV:$	�V 	L3�	�0Z�8K3K	/n	1V NǕ1V-3	
"ǌ	 ;WŸ31,	 ,K�)	 +KL h�P 3V 	 ;WŸ31	 �1	 �W;O0	
�'Q :�	;WŸ31	.O	<qm

hood, autoclave, vacuum oltra}on apparatus, and 
programmable oven. A dedicated air-condi}oned 
workspace equipped with UV Spectrophotometer, 
TOC Analyser and mul}-channel Poten}ostat has 
been established to facilitate cuýng edge research 
and innova}on. The lab is also furnished with 
Respirable Dust Sampler, Fine Par}culate Sampler, 
and Gaseous Pollutants Sampler for ambient air 

quality monitoring and analysis.

.Q-%�)O�O L.0KaL��O �0Z�8K3K

.Q-%�)O�O	 L.0KaL��O	 �0Z�8K3K	 7%h/K)	 /n	 L7L.ŀ	
L�ǙZa	 �O	 /R'K	 <V%P	 �a"V¹	 L)(Kh1$	 %&K	 L.0KaL��O	
3µ$Za	�O	�Z�	�V 	L3�	;.O	/[L3�	;PL7(K�a	;V	;P;Në%	
<Wm	 �;	 �0Z�8K3K	 �K	 	+0Z�	 a"1�V�P� 	 +KĊ�/	
<L)/Kh$	;K/�O	�0Z�8K3K=	�V 	%[1	+1	.O	L�0K	�K%K	<Wm	
�0Z�8K3K	/n	 L7Ĥ/K)	;PL7(K�a	/n	;OL7a�,	 <K�"j Z/O 1	
L7ƲV:$,	 ;a8N£	 ;O/K	 �Ka�,	 L7L8Ƹ	 �Pzđ	 �Ka�,	 µV�	
�)đ	�Ka�,	;a<))	�Ka�,	+K1�ƀ%K	�Ka�,	;/V�)%K	�Ka�,	
7V)	8O01	�Ka�,	)�X),K�a"	�ŹV8)	�Ka�,	�čµ	8O01	

Geotechnical Engineering 
Laboratory
The Geotechnical Engineering laboratory is 

currently equipped with all the basic facili}es for 
determining index and engineering proper}es of 
various types of soil. This lab is also used for the 

Undergraduate course 8Construc}on Materials 
Laboratory9. The facili}es in the lab include 
equipment for sieve and hydrometer analysis, 
consistency limits tests, specioc gravity test, oeld 
density tests, compac}on test, permeability test, 



ANNUAL REPORT 2022-23 

I IT PALAKKAD
76

�Ka�	�L'	;NſL3%	<qm	�)	/[L3�	Ǎ1O0	;PL7(K�a	�V 	
;K&,	�;	�0Z�8K3K	)V	L�/	�Ka�	�L�0K	<V%P	.O	��	
;/L+h%	3W-	;RL�%	<Z)V	�O	 L'8K	/n	+)O	0K�K	�1Ž	
�1	 'O	 <Wm	�		čK(PL)�		+�1$,	 )K/%b 	Ǟ�KL3%	
ǌWL �	  j K��N¹03	 L;ǌ/,	 �oœQ M1�R %	 ;K�N¯�	
 j K��N¹03	L;ǌ/,	Ǟ�KL3%	;/V�)%K	�Ka�		+�1$,	
�oœQ 1	L)0aL�%	�čµ	8O01	�Ka�	ǑK+)K,	�oœQ 1O�R %	
)/)O0	'O7K1	+K1�ƀ%K	L;ǌ/	�7a	+Q$hz+V$	Ǟ�KL3%	
/R'K-.Q-;aƲV:$	 �) 1,V ;	 8O01	 �L%1Z(�	 �Ka�-
�L�0K		+�1$,	L7L.ŀ		+�1$	;n;;h,	3Z"	;VƠ,	�7a	
<K�"j ZL3�	��P� ;h	�;	�0Z�8K3K	/n		+3ť	<qm	�)�V 	
L%M1£,	�;	�0Z�8K3K	/n	��	L"�K�)	ǌPL"0Z	+W�V �,	
0&K	ŔWN¹;	2"O	�7a	3"O,	L��ǌPL"0Z,	�3-+K�3,	%&K	
�,-O-/ƌOŔK01	�7a	�,-O-"O+	(	8WµL$�	�Kz+)	.O	
L7Ĥ/K)	<qm	

consolida}on test, vane shear test, uncononed 
compression test, direct shear test, manual triaxial 

test apparatus, rela}ve density apparatus etc. 
With these basic level facili}es, the laboratory has 
embarked on the journey of crea}ng a dedicated 
lab for advanced tes}ng as well. Several state of-
the-art equipments, namely, automated sta}c 
triaxial system, computerised cyclic triaxial 

system, automated consolida}on test apparatus, 
computer controlled direct shear test setup, 

computerised nexible wall permeability system 
and fully automated soil-geosynthe}c interface 
shear resistance tes}ng apparatus, computerised 
soil-water characteris}cs system, constant rate of 
strain apparatus, Advanced-Geosynthe}c-Tes}ng-
Facility (pullout test, transmissibility) various 

instrumenta}on sensors, load cells, and hydraulic 
actuators are also available in the lab. Apart from 

this, the lab also has design studio packages like 

PLAXIS 2D & 3D, GeoStudio, L-Pile, and FB-Mul}pier 
& FB-Deep (educa}onal versions).

0K%K0K% �$K3O �0Z�8K3K 
0K%K0K%	�$K3O	�0Z�8K3K	/n	L7L.ŀ	;Xř7V01	�7a	 QƠ	
1�V	��	<q,	�Z	L�	/Ka�-	.L7Ǆ7K$O,	L"�K�),	�-a(),	�7a	
0K%K0K%	�$K3O	�K	��K3)	/n	;<K0%K	�'K)	�1%V	 <q,	
�)/n	 j KL,�	L;ƀQ3V8)	;Xř7V01,	0&K-	+O O7O	L7Nǟ/,	
+O O7O	 L7ǟ/,	 ®Q-	 7Z���1,	 �)KL3ǌ	 �L'	 ;o8	
�$K3O	 L7ƲV:$Kċ�	;Xř7V01,	 %&K	 .[�ZL3�	;Q�)K	
�$K3O	��h �O�	�;	;NſL3%	<qm	 �;	�0Z�8K3K	/n	

Transportation Systems Laboratory
The Transporta}on system laboratory houses 
various sovware and tools that aid in demand- 
forecas}ng, design, management, and opera}on of 
transporta}on systems, including traïc simula}on 
sovware like PTV Vissim, system analy}cs sovware 
like Cube Voyager, Analyst etc, and geographic 

informa}on system ArcGIS. The lab also has 
state-of-the-art equipment including In-vehicle 
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.7) L)/Kh$ ;K/�O �0Z�8K3K  
�;	 L)/Kh$	;K/�O	�0Z�8K3K	/n	.7)	 L)/Kh$	;K/L�0Za	
�V 	.[L%�	�7a	0KaL��	3µ$7$h)	<V%P	;.O	/[L3�	�Ka�	
�L�0K	;PL7(K�a 	;NſL3%	<qm	�;	�0Z�8K3K	/n	�X)�O 	
L7L8Ƹ	�7a	�X)�O 	L)/Kh$	;K/L�0Za	;V	;źaL(%	;PL7(K�a 	
L7Ĥ/K)	 <qm	 �X)�O 	 �7a	 /Z Kh1	 L)/Kh$	 	+�1$	 <V%P	
;.O	 /[L3�	 �Ka�	 �L�0K	 ;PL7(K�a	 �V 	 L%M1£,	 0<	
�0Z�8K3K	 Ŭq;	 �01	 +L/h�L-L3 O	 �+W1V ;,	 ŔK)V j O	
L/¹1,	/Z Kh1	ŞZ	 V-Ơ,	ŞZ	�Z),	đM1%	®QM1a�	 q�,	
%K+�/	 L)0aL�%	®QM1a�	 q�	�X)�O 	 L/¹1	�7a	/XƎ	
��V¡1	�L'	�V 	;K&	;Në%	<Wm	�;	�0Z�8K3K	/n	L��	
�K	 1<V	 L�ŊO a	)P;a(K)	µV�Za	 /n	ǌj W)	;XNo)a�	;K/L�0Za	
�V 	;K/�O	3µ$7$h),	;a� �Za	�7a	 L;1KL/¹	�K	'-K7	
�7a	/PAK)	�O	NǑL%0Za	/n	�ŸZL� ̂;	�7a	 L;1KL/¹	�K	
3µ$7$h)	 %&K	 L78V:	 L�ǙZa	 �V 	 �X)�O ̂;	 �V 	 L)/Kh$	
;NſL3%	<qm

synchronous GPS cum Video Logger, high-end traïc 
data extrac}on and computa}on console, Infrared 
portable traïc logger, speed radar guns etc.

�)-ƨVL�3	L;a�Z);	�O+O�;	;<	L7L"0Z	3X�1,	<K�-�a "	
 j KL,�	"V K	�ºj W³)	�7a	�oœQ V8)	�XňZ3,	�a�K1V"	
+Z o-3	  j KL,�	 3X�1,	 ǕO"	 1"K1	 �a;	 �L'	 ;L<%	
čK(PL)�		+�1$	.O	1�V	��	<qm		

Construction Materials Laboratory
The Construc}on materials laboratory includes 
all the basic tes}ng facili}es for physical and 
mechanical characteriza}on of building materials. 
The laboratory has facili}es specioc to concrete and 
concrete making materials. In addi}on to all basic 
tes}ng facili}es for concrete and mortar making 
equipment, the laboratory is also equipped with 
Blaine9s air permeability apparatus, planetary mixer, 

mortar now tables, now cone, accelerated curing 
tank, temperature-controlled curing tank concrete 

mixer and mould ejector etc.  Some of the research 

areas emphasised in the lab include material 

characteriza}on of strain sovening materials, 
characteriza}on of composites and ceramics under 
compression and nexure and development of 
special types of concrete.
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6.2.3 COMPUTER SCIENCE 
AND ENGINEERING
The discipline currently ofers an undergraduate 
programme (B.Tech. in Computer Science and 

Engineering), three interdisciplinary postgraduate 

programmes (M.Tech. in Compu}ng and 
Mathema}cs, M.Tech. in Data Science, and M.Tech. 
in System-on-Chip Design), and two research 
programmes (MS and PhD). The curricula of these 
programmes introduce students to state-of-the-

art technologies through well designed courses 

and encourage innova}on through projects. The 
curriculum undergoes regular revisions to keep pace 

with the ever-changing needs of the community. 

Central Compu}ng Facili}es of IIT Palakkad consists 
of state-of-the art Compu}ng Labs with a total of 
150 All-In-One Desktops, that work round the clock. 
The setup is fuelled by a 1 Gbps internet connec}on. 
The machines are equipped with industrial standard 
simula}on and design sovware. A single account 
enables students to carry out their work from any 

machine at the Ins}tute. A learning management 
system called Moodle is used by most teachers 

at IIT Palakkad to create a personalised learning 

environment for their courses. Apart from the 

central facili}es, IIT Palakkad also has a Computer 
Science Laboratory with 70 All-In-One Desktops 
Science Laboratory with 70 All-In-One Desktops 
that run GNU/Linux. The lab is equipped with 
all the necessary sovware required to run all the 
undergraduate CS laboratories like Programming, 

Opera}ng Systems, Compilers, Databases, Ar}ocial 
Intelligence and Networks. All the compu}ng 
facili}es are hosted and managed by the Centre for 
Educa}on Technology at IIT Palakkad.

6.2.3 �ooQ 1 L7ðK) �7a 
L.0KaL��O 
7%h/K)	/n	�;	8KǏ	/n	��	a"1�V�P� 	�Z�K/	(�oœQL a�	
�7a	L.0KaL��O	/n	-O. V�.),	%O)	a%8KhǏO0	+Zǌ	�V�P� 	
�Z�K/	 (�oœQL a�	 �7a	 L.0KaL��O	 /n	 �/. V�.,	 "V K	
L7ðK)	 /n	 �/. V�.,	 %&K	 L;ǌ/-�)-L�+	 L"�K�)	 /n	
�/. V�.),	%&K	'Z	)P;a(K)	�Z�K/	 (�/.�;.	�7a	+O��.
"O.)	�ǍKL7%	L��	�K	1<V	<qm	�)	�Z�K/Za	�O	+K!�0Kh�a 	
�K�Za	�V 	-O�	čK(PL)�	�[ĤZL�L�0Za	�O	�ǍK7)K	;P-
ƥ7NǑ%	+KĊ�/Za	�V 	/Kī/	;V	�O	�K%O	<W,	;K&	<O		Ŋn	
+M10Z�)K�a	�V 	/Kī/	;V	)7K�K1	�V 	L3�	�VM1%	.O	�1%O	
<Wm	�)	+K!�0Kh�a	/n	L)0L/%	z+	;V	;a8Z#)	L�0K	�K%K	<W,	
%KL�	;/P'K0	�V 	L)%	-'3%O	�z1%Za	�V 	)P;K1	0<	Ǟ0a	
�Z	#K3	;�V m	�	�	 O	+K3�K"	�O	�n �O0	�oœQL a�	
;PL7(K�a	/n	�P 3	L/3K�1	150	�3-�)-7)	"VǇ X+	�V 	
;K&	čK(PL)�	�oœQL a�	�0Z�8K3K	8KL/3	<W,	�Z	L�	
�[L-;Za	�a V	�K0h1%	1<%K	<Wm	�;	ǑK+)K	�K	+M1�K3)	
1	�O-O+O�;	�a 1)V 	�)V³)	;V	 L�0K	�K%K	<Wm	�)�O	
/8O)n	 �ĤZL��	 /K)�Za	 �V 	 L;ƀQ3V8)	 �7a	 L"�K�)	
;Xř7V01	;V	;Në%	<qm	L�;O	��3	��K	a 	;V	;aǑK)	
�V 	 L�;O	.O	/8O)	+1	+)V	�K0h	 L)ƿK')	�V 	 L3�	0<	
�K�Za	 �Z	 ;/L&h%	 �1%K	 <Wm	 �	�	 O	 +K3�K"	 /n	
L(�Ka8	 L8µ�Za	 ĦK1K	/Q"3	)K/�	��	3L)k�	 �-a()	
�$K3O	�K		+0Z�	L�0K	�K%K	<W,	%KL�	7V	+)V	+KĊ�/Za	
�V 	L3�	��	ƥN£�%	3L)k�	+M17V8	�K	L)/Kh$	�1	;�n m	
�n �O0	;PL7(K�a	�V 	L%M1£,	�	�	 O	+K3�K"	/n	
70	�3-�)-7)	"VǇ X+	�V 	;K&	��	�oœQ 1	 L7ðK)	
�0Z�8K3K	.O	 L7Ĥ/K)	<W,	�Z	 L�	�O�)0Q/	3K�)¹	;V	
+M1�KL3%	<Z%K	<W.	0<	�0Z�8K3K	�Z�KL/a�,	�+1V L a�	
L;ǌƄ,	 �XŸK�3;h,	 "V K-V;,	 L hL,L;03	 �a VL3�n;	
�7a	)V 7¹h	;o8	;.O	a"1�V�P� 	;O�;	�0Z�8K3K�a	
�Z	 +M1�KL3%	 �1)V	 �V 	 L3�	 L)7K0h	 ;.O	 �7ư�	
;Xř7V01	 ;V	 ;P;Në%	 <Wm	 ;.O	 �oœQL a�	 ;PL7(K�a 	
�	�	 O	+K3�K"	NǑ%	L8µK	�[ĤZL��O	�n �	/n	1�O	
%&K	�-aL(%	�O	�K%O	<qm
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6.2.4 ELECTRICAL 
ENGINEERING
The Department of Electrical Engineering (EE) 
at IIT Palakkad ofers a vibrant environment for 
undergraduate & postgraduate educa}on and 
research in many areas of Electrical Engineering 

and is supported by state-of-the-art facili}es for 
the same.

General Electronics Lab
The General Electronics Laboratory is fully func}onal 
on the Nila Campus of IIT Palakkad. This lab is used 

to run courses in Digital and Analog Electronics, 
Digital Signal Processing, Computer Aided Design, 
PCB fabrica}on and Computer Organisa}on. For this 
purpose, the lab is equipped with 42 workbenches- 
each with a power computer, a 100 MHz Digital 
Storage Oscilloscope (from KeySight), a 60 MHz 

Arbitrary Waveform Generator (from Tektronix) 

and a Mul}ple-Output power supply. The lab also 
has a renow oven, pick-n-place system and a stencil 
printer (all from Eurocircuits) for one PCB work 
with surface mount components. The lab also has 

6.2.4 L7'̂0P%O0 L.0KaL��O 
�	�	 O	 +K3�K"	 NǑ%	 L7'̂0P%O0	 L.0KaL��O	
(		)	 L7.K�	ĦK1K	 L7'̂0P%O0	L.0KaL��O	�V 	�		µV�Za	/n	
a"1�V�P� 	�7a	+Zǌ�V�P� 	L8µK	�7a	)P;a(K)	�V 	L3�	
��	�O7a%	 7K%K71$	 �ǍKL7%	�1%K	 <W	 %&K	 0<	 �;�V 	
L)L/ā	čK(PL)�	;PL7(K�a	;V	;/L&h%	<Wm	

;K/K_ �3V¡j ZL)¹ �0Z�8K3K  
;K/Kņ	 �3V¡j ZL)�O	 �0Z�8K3K	 �	�	 O	 +K3�K"	
�V 	)O3K	+M1;1	/n	+Q$hz+V$	�K0h8O3	<Wm	�;	�0Z�8K3K	
�K		+0Z�	L"L� 3	�7a	�)K3X�	�3V¡j ZL)¹,	L"L� 3	
L;Î3	 �Z;VL;a�,	 �oœQ 1	 �"V"	 L"�K�),	 +O;O-O	
,W -R�V 8)	�7a	�oœQ 1	�1�V)K��V8)	/n	+K b 0�/Za	�V 	
+M1�K3)	/n	L�0K	�K%K	<Wm	�;		ĚVư	�O	+QL%h	�V 	L3�	0<	
�0Z�8K3K	42	7�h -n�	�V 	;K&	;Në%	<W,	L�;/n	;V	�čV�	
/n	��	+X71	�oœQ 1,	��	100	�/���V"	L"L� 3	ǌZ1V�	
�;O3ZǇZ+	(�O;K� 	;V),	��	60	�/���V"	�-l j V1O	
7K�-,X/h	 �V)1V 1	 ( V¡j ZL)¹	 ;V)	 %&K	 ��	 /ƌO+3	
�	 -+P 	 +K71	 ;ŔK		 3�K	 ~�	 <Wm	 �;	 �0Z�8K3K	
/n	��	 M1ŞZ	�7),	 L+�-�)-ŔV;	 L;ǌ/,	%&K	;,o ;	
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Electrical Machines Lab
This laboratory is now fully func}onal in Nila 
Campus.  Fourteen sets of composite machine beds 

are available. Each of them has an AC generator 

coupled to a DC machine coupled to another DC 
machine coupled to an AC motor, enabling students 

to perform various experiments at the same setup. 

Each test-bed is equipped with an  autotransformer 
as well. A permanent magnet DC motor is also 
available in the lab. Suïcient numbers of single 
and three phase transformers are available. Data is 
collected using a data acquisi}on card and analysed 
using  LABVIEW. The lab also has two sets of 

dissec}ble machines setup (from Delorenzo) which 
are used for showing the inside construc}on and 
working of various DC and AC machine parts and 
types. Inverter stacks are also available in the lab 

for conduc}ng experiments on motor drives.

/K	a 	�ŸZ)n ̂;	;V	;P¶	+O;O-O	�K0h	L)ƿKL'%	�1)V	�V 	
L3�	��	ǌVL;3	L�a 1	(�)/n	;V	;.O	0Q1Z;L�h  ̂;	;V)	.O	
L7Ĥ/K)	<Wm	�;	�0Z�8K3K	/n	��	3"O	L�a 1	(Nƌ/V�1	
;V)	.O	3�K	<W	�Z	 L�	�Z Z K�L+a�	�K�	+M10Z�)K�a	/n	
;<K0%K	�'K)	�1%K	<Wm

a 3D printer (from Ul}maker) to help prototyping 
student projects.

L7'̂0P%O0 0a� �0Z�8K3K 
0<	�0Z�8K3K	7%h/K)	/n	)O3K	+M1;1	/n	+Q$hz+V$	�K0h1%	
<Wm	�;/n	�ŸZL� 	/8O)	-V"̂;	�V 	�['<	;V 		+3ť	<qm	
�)/n	;V	�čV�	/n	��	�;O	�V)1V 1	3�K	~�	<W	�Z	 L�	
��	"O;O	/8O)	�V 	;K&	0PNÓ%	<W,	�1	0<	+P)b 	��	'Q ;1V 	
"O;O	/8O)	�V 	;K&	0PNÓ%	<W,	0<	��	�;O	/Z 1	�V 	;K&	
0PNÓ%	<W,	L�;;V	�K��$	��	<O	ǑK+)K	+1	L7L7(	�0Z�Za	
�Z	 L)ƿKL'%	�1)V	/n	;/L&h%	<Z%V	 <qm	 �čV�	 Vǌ--V"	
��	�	 Z j Ka;,X/h1	;V	.O	;Në%	<Wm	��	ǑK		�Pź�	
"O;O	 /Z 1	 .O	 �;	 �0Z�8K3K	 /n	 	+3ť	 <Wm	 +0Khō	
;aÃK	/n	��3	�7a	%O)	,V �	�V 	 j KaǗX1/1		+3ť	<qm	
"V K	;a�<$	��	"V K	L(�<$	�K"h	�V 		+0Z�	;V	L�0K	
�K%K	<W	%&K	3W-ƥQ	�K		+0Z�	�1�V 	�;V	L7ƲVL:%	L�0K	
�K%K	 <Wm	 �;	 �0Z�8K3K	 /n	 L';VN¡-3	 /8O)	ǑK+)K	
�V 	 'Z	;V 	 ("V3Z1n�Z	;V)	 .O		+3ť	<q,	 L�)�K		+0Z�	
�a%M1�	L)/Kh$	;K&	<O	L7L.ŀ	"O;O	�7a	�;O	/8O)	a�Za	
�7a	L�ǙZa	�O	�K0h�$K3O	�V 	�'8h)	<V%P	L�0K	�K%K	<Wm	
�;	�0Z�8K3K	/n	�)7 h1	ǌW¹	.O		+3ť	<q,	 L�;�K	
	+0Z�	/Z 1	"j K�=;	+1	�0Z�Za	�V 	;a�K3)	�V 	L3�	L�0K	
�K%K	<Wm
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Other than the machine bed setup, department 

also has individual DC as well as AC machines like 
" Permanent magnet DC motor coupled with 

mechanical load

" Single phase induc}on motor with mechanical 
load

" Three phase induc}on motor with mechanical 
load

" Three phase induc}on motor with electrical 
load

" Switched Reluctance motor with mechanical 

load

" Five phase induc}on motor with mechanical 
load

" Switched reluctance motor with mechanical 

load

" Brushless DC motor with mechanical load

And other equipments like
" 2.8A and 5A Rheostat

" Three phase resis}ve load
" Single phase autotransformer

" Three phase auto transformer

" Single phase  transformer

" Three phase transformer

" Isola}on transformer
" Star delta transformer

" Mul} winding transformer
" DC choke

Photovoltaic Simulator
The TerraSAS# series photovoltaic (PV) simulators 

are speciocally designed to emulate the dynamic 
electrical behaviour of a terrestrial PV solar array. 

They ofer low output capacitance and high closed 
loop bandwidth to keep up with the advanced 

Maximum Power Point Tracking (MPPT) algorithms 

used in today9s grid-}ed inverters.

The Embedded TerraSAS (ETS) is a high performance 

solu}on in a small form factor that combines an 
agile power supply with an innova}ve I-V curve 
generator in a single standalone unit.

/8O)	-V"	ǑK+)K�a	�V 	L%M1£	</K1V 	+K;	ƥN£�%	
"O;O	;K&	<O	�;O	/8O)n	<q,	�W;V	
"	 ǑK		�Pź�	"O;O	/Z 1	0KaL��	3Z"	�V 	;K&	0PNÓ%	
"	 L;Ÿ3	,V �	�a"³)	/Z 1	0KaL��	3Z"	�V 	;K&	
"	 %O)	,V �	�a"³)	/Z 1	0KaL��	3Z"	�V 	;K&	
"	 %V)	,V �	�a"³)	/Z 1	�3VN¡j�3	3Z"	�V 	;K&	
"	 NǞ�"	M13¡n;	/Z 1	0KaL��	3Z"	�V 	;K&	
"	 +Ka�	,V �	�a"³)	/Z 1	0KaL��	3Z"	�V 	;K&	
"	 NǞ�"	M13V¡n;	/Z 1	0KaL��	3Z"	�V 	;K&	
"	 �83V;	"O;O	/Z 1	0KaL��	3Z"	�V 	;K&	

%&K	ņ		+�1$n	�W;V,	
"	 2.8	�	%&K	5�	L<h�ǌV 
"	 %V)	,V �	1V L;Nǌ7	3Z"	
"	 L;a�3	,V �	�	 Z j Ka;,X/h1
"	 %O)	,V �	�	 Z	 j Ka;,X/h1	
"	 L;a�3	,V �	 j Ka;,X/h1	
"	 %O)	,V �	 j Ka;,X/h1	
"	 ��;Z3V8)	 j Ka;,X/h1	
"	 ǌK1	"VƌK	 j Ka;,X/h1	
"	 /ƌO	L7aL"a�	 j KaǗX/h1	
"	 "O;O	�Z�	

,Z Z7Z�K�� L;oQ3V 1 
 V1K�;��; O�/	 L;M1�	,Z Z7ZƌK��	 (+O7O)	 L;ƀQ3V ;h	
L�;O	+KL&h7	+O7O	;[0h	L7ņK;	�V 	�L%�	L7'̂%O0	ƥ7<K1	
�O	)�3	�1)V	�V 	 L3�	 L78V:	z+	;V	 L"�K�)	L��	��	
<qm	0V	���3	�V 	�O"	;V	3�V	�)7 h;h	/n	�0P£	L�/	
L(�%/	+K71	+Z�a 	 j W L�a �	(�/+O+O O)	ƊZM1'̂Ƅ	�V 	
;K&	;K/a�Ǜ	1�)V	�V 	L3�	3Z	�	 +P 	�W +VL; n;	�1	
	â	¯Zó	3Q+	-q"L7&	�ǍKL7%	�1%V	<qm		

a%b ǑKL+%	 V1K�;��;(	 O�;)	3�P	�Kz+	�K1�	/n	��	
	â	�K0hL)ƿK'�	;ZƚQ8)	<W,	�Z	L�	L�;O	�P 83	L7'̂%	
�+QL%h	�Z	 ��	)7K�KM1%	��-7O	�7h	�V)1V 1	;V	 ��	
��3	ǌq"�3Z)	0QL) 	/n	;<0ZL�%	�1%K	<Wm
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Power Systems Laboratory
This laboratory houses equipment and simula}on 
sovwares to teach students key prac}cal concepts 
in modern electric power systems. Licences 

for the Power System Computer Aided Design 
(PSCAD) power system transient analysis sovware 
to simulate electromagne}c transients of power 
systems are available now. Further, licences for 

dynamic security assessment tools (DSA Tools) 
have also been procured. DSA Tools are useful in 
complete assessment of power system security 

including all forms of stability. Thus, the power 

system laboratory is now equipped with four key 
simula}on sovwares (PSCAD, DSA Tools, MiPower 
and MATLAB) to conduct diferent types of power 
system studies. Apart from this, students are also 

using open source sovware development plavorms 
such as PyCharm to design and develop various 

sovware solu}ons for modern energy management 
systems (EMS).  Other equipments include (i) 
Alternator fault simulator to study various faults, 

(ii) a setup to study the opera}on of overcurrent 
and earth fault relays, (iii) a setup to study the 

parallel opera}on of alternators using a diferen}al 
protec}on scheme and (iv) Photovoltaic simulator 
to study the integra}on of PV power to grid and 
(v) Equipment to measure earth and insula}on 
resistance.

+X71 L;_o �0Z�8K3K
�;	�0Z�8K3K	/n	�K�Za	�Z	�(PL)�	L7'̂%	+X71	�$K3O	
/n	 �/P�	 �K0ZL��	 7(K1)K�a	 �Z	 +BK)V	 �V 	 L3�	
	+�1$	 �7a	 L;ƀQ3V8)	 ;Xř7V01	 1�V	 ��	 <qm	 +X71	
L;ǌ/	 �oœQ 1	 ;<KƆ	 L"�K�)	 (+O�;;O�"O)	 <V%P	
3K�;n;,	+X71	�$KL30Za	�V 	 L7'̂%	�Pź�O0	 j KaL��a  	�Z	
L;ƀQ3V 	�1)V	�V 	 L3�	 +X71	 �$K3O	  j KaL��a  	 L7ƲV:$	
;Xř7V01	 -	 	+3ť	 L��	 ��	 <qm	 ��V,	 "K�)VL/�	
;P1µK	/QƚKa�)	 QƠ	("O�;�	 QƠ)	�K	.O	�K+)	 L�0K	
�0K	 <Wm	 "O�;�	  QƠ	 ;.O	 ��K1	 �O	 ;PoB%K	 ;L<%	
+X71	 L;ǌ/	 ;P1µK	 �V 	 +Q$hz+V$	 /QƚKa�)	 /n	 	+0Z�O	
<Z%K	 <Wm	 �;	 ��K1,	 +X71	 L;ǌƄ	 �0Z�8K3K	 �K1	
�/P�	 L;ƀQ3V8)	 ;Xř7V01Za	 (+O�;;O�"O,	 "O�;�,	
 QƠ,	 /K�+X71	 %&K	 �/� O�3�-O)	 ;V	 ;P;Në%	 L�0K	
�0K	 <W,	 %KL�	 L7L.ŀ	 ��K1	�V 	 +X71	 L;ǌƄ	ī0)Za	
�Z	 ;a�KL3%	 L�0K	 �K	 ;�V m	 �)�V 	 L%M1£,	 �K��$	
+K��K/h	;o8	�P3V	�Z%	;Xř7V01	L7�K;	ŔV ,X/v	�K	
.O		+0Z�	�(PL)�	��Kh	�-a()	�$KL30Za	(	�/�;)	�V 	
L3�	L7L.ŀ	;Xř7V01Za	�V 	L"�K�)	�7a	L7�K;	<V%P	�1%V	
<qm	ņ		+�1$Za	/n	 L)ŷL3N�%	;NſL3%	<q:	 i)	 L7L.ŀ	
'Z:Za	�V 	-K1V 	/n	ī0)	<V%P	ƌ1)V 1	,Xƌ	L;ƀQ3V 1	
ii)�71�1n 	%&K	&h	,Xƌ	M13V	�V 	�+1V8)	�V 	ī0)	
<V%P	��	ǑK+)K		iii)L",1n�L803	;P1µK	0Z�)K	�K		+0Z�	
�1�V 	ƌ1)V 1Za	�V 	;/K)Ka%1	�+1V8)	�V 	ī0)	<V%P	
ǑK+)K	iv)�O"	�V 	�L%	+O7O	+X71	�V 	��O�1$	�V 	ī0)	
<V%P	,Z Z7ZƌK��	L;ƀQ3V 1	V)&h	�7a	�aǛP3V8)	1Z(	�V 	
/K+)	<V%P		+�1$	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
83

Microwave and Communication 
Systems Laboratory 
Sovware deoned radios (SDRs) USRP 2901 and 2930 
have been procured from Na}onal Instruments 
for this laboratory. They can be programmed 

through LabVIEW Communica}ons sovware to act 
as the transmiter/receiver for exis}ng wireless 
communica}on systems such as FM, WiFi, GPS, 
GSM, LTE, etc. Furthermore, these SDRs have 

/K��Z7V- �7a ;a�K1 �$K3O �0Z�8K3K
�;	�0Z�8K3K	�V 	L3�	;Xř7V01	ĦK1K	+M1.KL:%	1V L"0Z	
(�;"O�1)	0Q�;�1+O	2901	%&K	2930	�K	�K+)	1KƸj O0	
	+�1$Za	;V	 L�0K	�0K	<Wm	�Ŋn	3W-ƥQ	;a�K1	;Xř7V01	
�V 	/Kī/	;V	�Z�KL/a�	 L�0K	�K	;�%K	<W	%KL�	7%h/K)	
-V%K1	;a�K1	�$KL30Za,	0&K-�,�/,	7K	,K	,	�O+O	�;,	
�O�;�/,	 �3 O		 �L'	 �V 	 L3�	  j Ka;/O 1/	 M1L;71	
�V 	 %[1	 +1	 �K0h	 �1	 ;�V m	 �;;V	 ��V,	 �)	 �;"O�1	
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the ability to transmit RF signals from 70 MHz to 

6GHz and bandwidth as high as 50 MHz. Novel 

physical layer algorithms for 5G cellular systems 

and IoT are being prototyped, tested and verioed 
using these devices. To introduce students to the 

process of tes}ng Microwave and Radio Frequency 
components, a fourport 8 GHz Vector network 

Analyzer (from Rohde and Schwarz), a Signal 

Analyzer (from Keysight) for measurements up to 7 

GHz, and a Vector Signal Generator (from Tektronix) 

opera}ng up to 6 GHz have been procured. The lab 
is also stocked with various microwave components 

like amplioers, oscillators, mixers, olters, direc}onal 
couplers and antennas opera}ng from 1 GHZ to 10 
GHz. These components and test equipment are 
used for various onal year projects. Various klystron 
and oscillator based experimental setups for the 

study of klystron tubes, gun oscillators, waveguides, 

isolators, direc}onal couplers and antennas have 
also been set up. Licences for HFSS, and industry 

standard simula}on tools from ANSYS have been 
purchased.

/n	 70	 �/���V"	;V	 6	�O���V",	;K&	 <O	 0<Ka	 %�	 L�	
50	 �/���V"	 ;V	 �a �V	 -q"L7"̂&	 �V 	 �1�,	 L;Î3Z6	
�K	 ;a�K1$	 �1)V	 �O	 0ZÔ%K	 1�%V	 <qm	 5�O	 ;VƚQ31	
�$KL30Za	�V 	 L3�	 	��	L.)7	.[L%�	3V01	ƊZM1ģ	
%&K	 ��� O	 �Z	 .O	 �)	 0PN£0Za	 �K	 	+0Z�	 �1�V 	
�Z Z K+,	�Ka�	%&K	;čKL+%	L�0K	�K	1<K	<Wm	/K��Z7V-	
�7a	�O±n ;O	707Za	�O	�Ka�	 �L�0K	�Z	�K�Za	�V 	 -O�	
�ǍKL7%	�1)V	�V 	 L3�	��	,Z1+Z h	8	�O���V"	7V¡1	
)V 7�h 	 L7ƲV:�	 (<t"̂;	 �7a	Ǉ7K�h	 ;V)	 ,	 7	�O���V"	
%�	�V 	/K+)	<V%P	��	L;Î3	L7ƲV:�	(�O;K� 	;V),	%&K	
6	�O���V"	%�	�+1V L a�	µ/%K	1�)V	7K3V		��	L7¡1	
L;Î3	 �V)1V 1	 ( V� j ZL)¹	 ;V)	 �K	 �K+)	 L�0K	 �0K	
<Wm	 �;	�0Z�8K3K	/n	 L7L.ŀ	/K��Z7V-	707Za	�K	.O	
.a"K1,	 0&K-	 �oŔO,K0;h,	�<O3V ;h,	 L/¹;h,	 L,ƌ;h,	
"K�1V³)3	�+3;h	 �7a	 1	 �O���V"	 ;V	 10	 �O���V"	
%�	 �+1V L a�	 µ/%K	 7K3K	 �a L )K	 1�K	 �0K	 <Wm	 �)	
707Za	 %&K	�Ka�-�L�0K		+�1$Za	�K	 	+0Z�	 L7L.ŀ	
aL%/	7:h	+M10Z�)K�a	�V 	L3�	L�0K	�K%K	<Wm	N¯ǌj X)	
%&K	 �;O3V 1	 �(KM1%	 L7L.ŀ	 �K0ZL��	 ǑK+)K�a ,	
N¯ǌj Z)	ĆQű,	�)	�;O3V ;h,	7W-�K�"̂;,	�	;Z3V ;h,	
"K�1V³)3	�+3;h,	�7a	�a L )K	�Z	ī0)	�1)V	�V 	L3�		
ǑKL+%	 L�0K	 �0K	 <Wm	 ���,�;�;	 �V 	 L3�	 3K�;n;,	
%&K	�ĤZL��	/K)�	L;ƀQ3V8)	 QƠ,	��)�;7K	�;	;V	
�1O'V 	��	<qm		
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VLSI and Microelectronics 
Licences for the industry standard Integrated Circuit 

design tool from Cadence have been installed. This 

tool is used by  students to understand the standard 

worknow involved in the design of analog and 
digital ICs. We also have licences for the Sentaurus 

device simula}on sovware from Synopsys. This 
is also an industry standard tool where students 

understand the now of electrons and holes inside 
semiconductor devices like diodes and transistors. 

These tools are also used  by research scholars 

working in the VLSI area. On the hardware side, an 

ample stock of FPGA (from Xilinx), Microcontrollers 

(ARM, Arduinos and Texas Instruments), DSP (oxed 
and noa}ng point from Texas Instruments) and 
Embedded System boards (ARM, Raspberry PI with 

accessories) are maintained to facilitate hands-on 

learning. An MoU has been signed between ARM 

and IIT Palakkad. IIT Palakkad has full access to the 

ARM IP Cores for research purposes and a fully 

licensed version of Keil uVision IDE. IIT Palakkad has 
a licensed version of Xilinx Vivado suite for FPGA 

design. 

7O�3�;�	 �7a /K��Z�3V¡j ZL)¹
�W "n;	;V	�ĤZL��	/K)�	��O�R %	;L�h  	L"�K�)	 Q 3	
�K	 3K�;n;	ǑKL+%	 L��	 ��	 <qm	 �;	  Q 3	 �K	 	+0Z�	
�K�Za	ĦK1K	�)K3X�	%&K	L"L� 3	�	;O	�O	L"�K�)	/n	
;a3Î	/K)�	7�h ŞZ	�Z	;/�)V	�V 	L3�	L�0K	�K%K	<Wm	
</K1V 	+K;	;K�)Z+L;;	;V	;n K	1;	L"7K�;	L;ƀQ3V8)	
;Xř7V01	<V%P	3K�;n;	.O	�Kō	<qm	0<	.O	�ĤZL��	/K)�	
 Q 3	<W,	�<Ka	�K��$	�3V¡j Z)Za	�K	-<K7	%&K	"K0Z"̂;	�7a	
 j KaL�ǌ;h	 ;o8	(h;a�K3�Za	�V 	a'1	 L��Za	�V 	 -K1V 	 /n	
;/�%V	<qm	�)	 Q 3Za	�K		+0Z�	)P;a(K)	īV%K�a	ĦK1K	
7O�3�;�		µV�	/n	�K0h	�1)V	�V 	'[1K)	�1%V	<qm	<K"h7V01	
�V 	 +µ	 /n,	 �,+O�O�	 (L8L3a¹	 ;V),	 /K��Z�İj Z3;h	
(��1�/,	�"̂hL7)X;	�7a	 V¹K;	�aǌx /n ̂;	;V),	"O�;+O	
(L,»	 �7a	 ŞZL a�	 +X�a 	  V¹K;	 �aǌx /n ̂;	 ;V)	 %&K	
�źV"V"	�$K3O	-Z"̂h;	(��1�/	1Ǖ-V1O	+O�		;<K0�	
	+Ka�Za	;L<%)�V 	.1+Q1	.a"K1	�K	)P1µ$	%ěK3	L8µ$	
�Z	;PL7(K;Ÿŀ	�1)V	�V 	L3�	L�0K	�0K	<Wm	�	�	 O	
+K3�K"	%&K	��1�/	�V 	/ī	��	�/�0Q	<ǍKµM1%	
L�0K	�0K	<Wm	�	�	 O	+K3�K"	�Z	��1�/	�	+O	
�Z;h	�V 	�L%	)P;a(K)		ĚVưZa	�Z	3V�1	+Q$h%0K	+~a�	
%&K	�V �3	0Q	 L7�)	�	"O		�K	+Q$h	3K�;n;�R %	7;h)	
	+3ť	 <Wm	 �	�	 O	 +K3�K"	 �V 	 +K;	 �,+O�O�	
L"�K�)	 <V%P	 L8L3a¹	 L77K�"Z	 ;P� 	 �K	 3K�;n;�R %	
7;h)		+3ť	<Wm		
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Control and Instrumentation 
A number of table top experiments have been 

designed and locally fabricated. These include 

temperature control setups, ball-and-beam setups, 

inverted pendulum setups and magne}c levita}on 
setups to introduce our students to some interes}ng 
problems in control engineering. Transducer 

setups have been designed to help understand 

the opera}on of linear variable displacement 
sensors (LVDTs), temperature sensors and strain 
gauges. The lab is also equipped with a large stock 
of MyDAQ Data Acquisi}on systems from Na}onal 
Instruments. These are used by our students along 

with LabView sovware to build virtual instruments.

L)0a�$ �7a 	+�1$
 V-3	�O	;%<	+1	L��	�K)V	7K3V	�		�0Z�Za	�O	L"�K�)	
�7a	ǑK)O0	z+	;V	L)/Kh$	L�0K	�0K	<Wm	�)/n	;V	%K+�/	
L)0a�$	ǑK+)K�a ,	-X3	�7a	-O/	ǑK+)K�a ,		ƌK	+n"P3/	
ǑK+)K�a 	%&K	�Pź�O0	3VL7 V8)	ǑK+)K�a 	;NſL3%	<q,	
L�);V	</K1V 	�K�Za	�V 	;/µ	L)0a�$	L.0KaL��O		�V 	L�ŊO a	
L'3�Ǖ	;/ǛK�a	�Z	�ǍKL7%	L�0K	�K	;�V m	L3L)01	
7VM1�-3	 L"9ŔV;/n 	;n;;h	 (�37O"O O),	%K+�/	;n;;h	
�7a	%)K7	�V�	�V 	�K0h�$K3O	�Z	;/�)V	�V 	L3�	 j Ka9ĎQ;1	
ǑK+)K�a	�O	L"�K�)	�O	�		<Wm	0<	�0Z�8K3K	1KƸj O0	
	+�1$	;V	 �Kō	/K	"O�®Q	"V K	L(�<$	�$K3O	�V 	
-R<%	.a"K1	;V	;Në%	<Wm	3W-ƥQ	;Xř7V01	�V 	;K&-;K&	
�)�K	 	+0Z�	 </K1V 	 �K�Za	 ĦK1K	 �.K;O	 	+�1$Za	 �V 	
L)/Kh$	�n 	L�0K	�K%K	<Wm

Brain Computing Interface Lab
The Brain Machine Interface Systems lab at IIT 

Palakkad focuses on the development of Brain 

Machine Interface (BMI) systems, which ofer 
alternate ways to augment a wide range of human 

ac}vi}es such as locomo}on, cogni}on and 
percep}on. Our BMI research aims to design and 
implement Electroencephalography (EEG) based 

BMI systems using signal processing and machine 

learning techniques to decode the associated 
neuronal signatures corresponding to various 

mental tasks. The laboratory is equipped with 64 
channel ac}CHamp EEG amplioer (Brain Products) 
with data acquisi}on sovware, Emo}ve Epoc+ and 
MUSE 2 Headband for data acquisi}on, monitoring 
and analysis, providing an interac}ve environment 
for experimental research. The research team 

works on diferent BMI applica}ons including (but 
not limited to):
" Development of Motor Imagery BMI systems.
" Analysis/detec}on of error related poten}als 

that are generated when the error/mistake is 
perceived to take correc}ve ac}ons or to use 
it as a learning strategy using single trial EEG 

data.   

" Development of an EEG based biometric 
iden}oca}on system.

/N}M ;a�$) �a 1,V ; �0Z�8K3K 
�	�	 O	 +K3�K"	 NǑ%	 /NǍƶ	 /8O)	 �a 1,V ;	
�$K3O	 3W-	 /NǍƶ	 /8O)	 �a 1,V ;	 (-O�/�	)	
�$KL30Za	�V 	L7�K;	/n	īK)	�n �L�%	�1%K	<W,	�Z	��3),	
)P.QL%	 3V)K,	 ;a7V')8O3%K	 �L'	 /K)7O0	 �L%L7L(0Za	
�O	-R<%	�Ra�3K	/n	;a7(h)	�1)V	�V 	7W�Nƕ�	%1O�Za	�Z	
�ǍKL7%	�1%K	<Wm	</K1V 	-O�/�		)P;a(K)	�K	3·	
�3V¡j Z�)L;,W 3Z�K,O	 (		�O)	 �(KM1%	 -O�/�		
�$KL30Za	�O	L;Î3	�;aǇ1$	/8O)	3L)k�	%�)OL�0Za	
�K		+0Z�	�1%V	~�	L"�K�L)a�	%&K	�K0KhŇ0)	�1)K	<W,	
%KL�	L7L.ŀ	/K)L;�	�K0v	�V 	;/)Pz+	;0ZL�%	ņQ1Z)3	
<ǍKµ1Za	�Z	ƥKÃKL0%	L�0K	�K	;�V m	0<	�0Z�8K3K	
"V K	L(�<$	;Xř7V01	�V 	;K&	64	�W)3	�a  O�WŸ			�O	
�oŔO,K01	(/NǍƶ		ćK'),	�/ZL 7	�+X�+	%&K	"V K	
L(�̂<$,	/K)O 1)	�7a	L7ƲV:$	<V%P	�/0�;		2	<V"-q"	
;V	 ;P;Në%	 <W,�Z	 L�	 �K0ZL��	)P;a(K)	 �V 	 L3�	 ��	
a%1L�0Kċ�	 7K%K71$	 	+3ť	 �1%K	 <Wm	 )P;a(K)	
'3	L)ŷL3N�%	;L<%	(+1a%P	�%)V	%�	;OL/%	)<O a)	L7L.ŀ	
-O�/�		)P�0Z�Za	+1	�K0h	�1%K	<W:	
"	 /Z 1	�/V�1O	-O�/�		�$K3O	�K	L7�K;	m	
"	 �PL 	 ;źaL(%	 ;a.K7)K�a	 �K	 L7ƲV:$/+<�K),	

L�;�K	;R�)	%-	<Z%K	<W	�-	�PL /.Q3	�Z	;P(K1Kċ�	
�K1h7K�0Za	�V 	z+	/n	;/�K	�K%K	<W	&7K	��3	�Ka�	
		�O	 "V K	 �K	 	+0Z�	 �1�V 	 �;�O	 �0PN£	 ��	
L8µ$	1$)OL%	�V 	z+	/n	L�0K	�K%K	<Wm			
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"	 ��			�O	�(KM1%	-K0Z/VL j�	+<�K)	�$K3O	�K	
L7�K;m	

"	 ;a�K%	 /1O�Za	 �V 	 +P)7Kh;	 <V%P	 		�O	 �(KM1%	 ��	
L.�K0	�KL3%	-O�/�		�$K3O	�K	L7�K;m			

"	 )P.QL%	 L.7RNĜ	 �7a	 +P)7Kh;	 <V%P	 -O�/�		
�$KL30Za	�K	L7�K;m		

"	 		�O	�(KM1%	��	�0Z£K-;PL7(K;Ÿŀ%K	�K3�	
%a�K	+<�K)	�$K3O	�K	L7�K;,	�Z	L�	L�;O	ƥN£	
�V 	&�K)	&7K	%a�K	�V 	+M1/K$	�O		)�V 	%aL��K	
<ǍKµ1Za	;V	/K+	�1	;�V m	

" Development of an EEG based inten}on 
driven BMI system for the rehabilita}on of 
stroke pa}ents.

" Development of BMI systems for Cogni}ve 
enhancement and rehabilita}on.

" Development of an EEG-based user-
convenient driver drowsiness detec}on 
system that can quan}fy a person9s fa}gue or 
drowsiness from his/her neural signatures

Measurements and 
Instrumentation
The Measurements & Instrumenta}on lab is well 
equipped with sophis}cated instruments like the NI 
ELVIS-III board that serves as a complete solu}on 
for circuit implementa}on and its analysis.  The LCR 
meter (Keysight E4980AL- 20 Hz to 1 MHz)  in the 

instrumenta}on lab is used for measuring various 
passive element parameters at high accuracy. 

An ample number of experiments using various 

transducers such as LVDT and strain gauge can be 
performed simultaneously. The lab also contains 

a large stock of MyDAQ Data Acquisi}on systems 
from Na}onal Instruments and Arduino boards. 
The lab has the capability to host a virtual lab using 

LabVIEW sovware.

/K+) �7a 	+�1$ 
/K+)	 �7a	 	+�1$	 �0Z�8K3K	 čK(PL)�	 �)�		
	�37O�	�;-3	 -Z"h	 ;o8	 	+�1$Za	 �V 	 ;P;Në%	 <W,	
�Z	L�	;1L� 	�K0KhŇ0)	�7a	 L7ƲV:$	<V%P	��	;ŸQ$h	
;/K(K)	�V 	%[1	+1	�K0h	�1%K	<Wm		+�1$	�0Z�8K3K	
/n	�3;O�1	/O 1	(�O;K� 		4980��3-20���V"	;V	1	
�/���V"	%�)	�K		+0Z�		â	; O�%K	�V 	;K&	L7L.ŀ	
+WL;7	�L3/n 	+W1K/O ;h	�V 	/K+)	<V%P	<Z%K	<W.	�37O"O O	
�7a	ǌj V)	�X�	;o8	L7L.ŀ	�Ka;ĎQ;1Za	�K		+0Z�	�1�V 	
-~%K0%	;aÃK	/n	�0Z�	��	;K&	L��	�K	;�%V	<qm	�;	
�0Z�8K3K	/n	)V8)3	�aǌx /n ̂;	�ĕ	�"̂h7O)Z	-Z"̂h;	;V	
/K�"O�®Q	"V K	L(�<$	�$KL30Ka	.O	1�O	�		<qm	�;	
�0Z�8K3K	/n	3W-	ƥQ	;Xř7V01	�K		+0Z�	�1�V 	7�Ph3	
3W-	�0ZL�%	�1)V	�O	µ/%K	.O	<Wm

Brain Machine Interface SystemMyDAQ Data Acquisi}on system
MyDAQ	"V K	L(�<$	�$K3O

�V)	/8O)	�a 1CV ;	L;ǌ/
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6.2.5 INNOVATION LAB
Csquare Innova}on Centre provides infrastructure 
for various courses, student-run technical clubs and 

startup ini}a}ves. In addi}on to the exis}ng facili}es 
at Ahalia campus, newly procured equipments 
are accommodated at Nila campus to encourage 

innova}on and entrepreneurship ac}vi}es among 
the students, staf and faculty. The centre is a 
well-equipped facility for the fabrica}on of any 
prototype, proof-of-concept designs or project 

work in sov and hard materials. Prominent new 
equipment include computer numerical controlled 
(CNC) plasma, router, hot wire and laser cuters 
for working with metal and thermocol, wood, and 

acrylic. A mini lathe, drilling machines, CNC 4-axis 

milling machine and mul}ple 3-D printers are also 
available. In addi}on, bandsaw, table saw and 
several hand tools are also available. These facili}es 
are being used extensively by students and faculty 

for various courses, research projects and student-

run technical clubs.

6.2.5 )7K�K1  �0Z�8K3K 
;OǉK01	)7K�K1	�n �	�Z	)O3K	+M1;1	�V 	a%�h%	��	
8K)'K1	�7a	7R<%	Ǒ3	�7aL %	L�0K	�0K	<Wm	�;	;PL7(K	
�V 	ĦK1K	)7K�K1	�n �	/n	%O)	)		µ/%K�a	�K	;a0Z�)	~�	
<W,	�Z	L�	<KL30K	+M1;1	/n	+Q7h	;V	<O	�K0h1%	<qm	�/P�	
)�		+�1$Za	/n	�oœQ 1	ņP/VM1�3	 L)0aL�%	 (;O�);O)	
ŔKøK	 %&K	 (K%P	 �7a	 &/t�Z3	�V 	 ;K&	�K0h	 L)ƿKL'%	
�1)V	�V 	L3�	<X 	7K01	� ;h	;NſL3%	<qm	�P 3	L/3K�1,	
7%h/K)	/n	)7K�K1	�n �	/n	7V	;PL7(K�a 	;a3Î	<q	�Z	&/t�Z3,	
ŔKNǌ¹,	�K!	�7a	(K%P	�V 	;K&	�K0h	;/L&h%	�1%O	<q,	
0&K-	��	;O�);O	1K	 1,	-q";K7,	3�AO	�V 	;K&	�K0h	
�1)V	�V 	L3�	 V-3	;K7,	��OL3�	�V 	;K&	�K0h	�1)V	�V 	
L3�	��	;O�);O	3V�1	� 1,	��	;O�);O	3V&,	4-�N¹;	
L/L3a�	/8O)	�7a	(K%P	�V 	;K&	�K0h	�1)V	�V 	 L3�	 	��	
;O�);O	ŔKøK	� 1,	%&K	ŔKNǌ¹	�V 	;K&	�Z Z K�L+a�	
<V%P	/Nƌ+3	3-"O	L�a ;h	�L'm	�)	;PL7(K�a	�K		+0Z�	
�K�Za	ĦK1K	L7L.ŀ	+KĊ�/Za	�7a	)P;a(K)	+M10Z�)K�a	
�V 	L3�	L(�KL(�	z+	;V	L�0K	�K	1<K	<Wm	

A view of Csquare Innova}on Centre at Nila Campus

Low-cost oscilloscope cum signal generator developed at the centre

)O3K	�q +;	/n	;OǉK01	�)Z7V8)	;n 1	�K	��	oư

�n �	/n	L7�L;%	3Z	�Zǌ	�L;3ZǇZ+	;<	L;Î3	�)1V 1	
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6.2.6 MECHANICAL 
ENGINEERING
1. Eddy current Dynamometer
The Eddy9s current dynamometer coupled with 

the Kirloskar AV1 diesel engine will measure the 

torque of the engine for a wide range of speeds.
The dynamometer9s maximum torque capacity is 
90 Nm at a max speed of 11000 rpm. The facility 

is also equipped with high-end smoke and gas 
analysers, Kistler pressure sensors and a Ki-box for 

performance characteriza}on study of the engine.

2. Ultra Precision Lathe
The Mikrotools Op}ma 100 is a ultra-precision 
lathe capable of produc}on components with }ght 
tolerances and excep}onal surface onishes. The 
lathe u}lises advanced technologies and features 
to minimise vibra}ons, thermal efects and errors, 
resul}ng in highly accurate and precise machining. 
It is capable of cuýng hard to cut materials like 
tungsten carbide, ceramic, glass, quartz and 
superalloys.

Ultra-precision lathes are commonly used in 

industries such as aerospace, op}cs, electronics, 
and medical device manufacturing, where the 

produc}on of precise and intricate components is 
crucial. These machines are capable of achieving 

high levels of dimensional accuracy, surface 

onish, and repeatability, making them suitable for 
applica}ons that demand the utmost precision.

3. Ultra Sonicator
The basic principle of an ultrasonic cleaner involves 

the genera}on of high frequency sound waves 
through a transducer. These ultrasonicators are 

efec}ve in removing dirt, grease, oil, dust and 
other contaminants from a wide range of materials, 

including glassware, metal parts, jewellery, 

electronic components and medical instruments. 

4. Low Speed Cutter
A precision sec}on saw designed for cuýng all types 
of materials with ease is applicable to accurate 

6.2.6 0KaL�� L.0KaL��O 
1. �ċO �1n  "K0)V/Z/O 1
L�3tǇ1	 AV1	 "O�3	 �a�)	�V 	 ;K&	 L/3�1	 �"O	�K	
7%h/K)	"K0)V/Z/O 1	�L%	�O	��	L7ǍR%	�Ra�3K	�V 	L3�	
�a�)	�V 	  X�h 	�Z	 /K+V�Km	 "K0)V/Z/O 1	�O	L(�%/	
 X�h 	µ/%K	11000	�1+O�/	�O	L(�%/	�L%	+1	90	
�)�/	<Wm	0<	;PL7(K	�a�)	�V 	�'8h)	3µ$	7$h)	ī0)	
�V 	 L3�	 	â-Ǎ1O0	 (P�a	�1	 �W;	 L7ƲV:�,	 L�ǌ31	
'-K7	;n;1	�1	��	�O--X¹	;V	.O	;P;Në%	<Wm

2. �j K �VL;�) 3V& 
L/�Z QƠ	�LŌ/K	100	��	ƌj K	�VL;;)	3V&	<W	�Z	�AO	
;<)8O3%K	�1	;K(K1$	;%<	L,L)8	�V 	;K&	� �Za	
�K		ćK')	�1)V	/n	;µ/	<Wm	�1K'	�a +),	&/h3	�.K7	
�1	�PL 0Za	�Z	�/	�1)V	�V 	L3�		ŀ%	�[ĤZL�L�0Za	�1	
;PL7(K�a	 �K	 	+0Z�	 �1%K	 <W,	 L�;�V 	 +M1$K/Ǟ{+	
čL(�	; O�	�1	; O�	/8OL)a�	<Z%O	<Wm	0<	 a�ǌ)	
�K-Kh�",	 L;1V L/�,	ÖK;,	±K ̂h�	�1	;P+13X0	�W;O	
;K/L�0Za	�Z	�AO	/V<)%	;V	�K )V	/n	;µ/	<Wm

ƌj K-L�L;�)	3V&	�K		+0Z�	�/%[1	 +1	 �01ZǕV;,	
�LŌ¹,	�3V¡j XL)¹	�1	/VL"�3	L"7K�;	L)/Kh$	�W;V	
	ĤZ�Za	/n	 L�0K	�K%K	<W,	�<Ka	; O�	�1	�L 3	� �Za	
�K		ćK')	/<đ+Q$h	<Wm	0V	/8O)n		â	Ǎ1	�O	�0K/O	
; O�%K,	;%<	L,L)8	�1	'Z<1K)V	0ZÔ%K	�Kō	�1)V	/n	
;µ/	<q,	�Z		Ŋn		)	)P�0Z�Za	�V 	L3�		+0P£	-)K%O	<q	
�Z	čL(�	; O�%K	�O	/Ka�	�1%V	<qm

3. �j K ;ZL)�V  1
ƌj K;ZL)�	¯O)1	�V 	/Q3	L;ĜKa%	/n	��	 j Ka;ĎQ;1	�V 	
/Kī/	;V		â	�7RLā	ĬL)	%1a�Za	�K		ćK')	8KL/3	<Wm	
0V	ƌj K;ZL)�V  1	�Ka�	�V 	-%h),	(K%P	�V 	L<ǟZa,	�.Q:$,	
�3V¡j XL)�	� �Za	�1	L�L�ĒK		+�1$Za	;L<%	L7L.ŀ	
��K1	�O	;K/L�0Za	 ;V	 �a'�O,	 �O;,	 %V3,	 (Q3	�1	ņ	
'Q L:%	+'K&v	�Z	< K)V	/n	�.K7O	<qm.	

4. 3Z }O" � 1
;.O	��K1	�O	;K/L�0Za	�Z	�;K)O	;V	�K )V	�V 	 L3�	
L"@K�)	 L�0K	 �0K	 ��	 ; O�	 )P.K�	 �1K	 �!Z1	
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cuýng of hard materials, especially to high-value 
fragile ar}ocial crystals. Four kinds of oxtures 
enable the processed work piece to be sec}oned 
at the op}mal angle. The Spindle has high accuracy 
of opera}on, the horizontal feed posi}on of the 
processed workpiece can slightly be adjusted, and 

the machine powers-of automa}cally aver cuýng 
is onished. The Machine has a Posi}oning accuracy 
of 0.01 mm.

5. Making Master Kit
MAKIT 3 Master is a collec}on of precision 
mechanical components which are handy & 

nexible. These components can be used for 
building Mechanisms, like, slider crank, whit worth 

quick return mechanisms, walking mechanisms 
and pantograph copying mechanisms and so on. 

By u}lising these components anybody can build 
varie}es of machine prototypes which can be   later 
transformed into real working models.

MAKIT 3 Master is an asset to kinema}cs, 
Mechatronics & Robo}cs labs to carry out all types 
of project works, experiments & research work 

using various kit components like links, shavs, spur 
gears, bevel gears, couplings, etc.

6. Underwater Manipulator
The Underwater Manipulator is a tough and 

reliable mul}-func}on electric manipulator for 
harsh environments. Its worlds9 smallest, lightest 

and four-func}on subsea manipulator. With high 
accuracy joint posi}oning (0.1°) and a master or 
slave topside controller, It is the most advanced 

manipulator for the portable ROV community. 

This impressive lightweight manipulator features 

interchangeable jaws, high accuracy joint 

posi}oning, and adjustable grip force. A must for 
operators in the new era of close inspec}on work 
and complex interven}on. Enabled for pairing with 
the Master Arm controller, it ofers ROV operators a 
orst step in progressing their advanced interven}on 
capability.

;K/L�0Za	�O	; O�	� K		�V 	 L3�	3K�Q	 <Z%K	<W,	 L78V:	
{+	 ;V	 	â	 /Qƚ	 7K3V	 �V �K�3	�L hLCư3	 L�ǌ3	
�V 	 L3�m	 0<	 �K1	 ��K1	 �V 	 L,Ǻ�1	 ;a;KL(%	 �K0h	
 P�AV	 �Z	 �LŌ/3	 �a �3	 +1	 L7.KL�%	 �1)V	 /n	 ;µ/	
-)K%V	<qm	NǕa"3	/n	�+1V8)	�O		â	; O�%K	<Z%O	<W,	
;a;KL(%	7�h +O;	�O	<XM1�Xİ3	CO"	+Z�O8)	�Z	&ZAK	
;/K0ZL�%	L�0K	�K	;�%K	<W,	�1	�L a�	;/Kō	<Z)V	�V 	
-K'	/8O)	Ǟ�KL3%	{+	;V	-a'	<Z	�K%O	<Wm	/8O)	�O	
+ZL�8L)a�	; O�%K	0.01	L//O	<Wm

5. /VL�a � /K_1 L� 
/VL� 	-	/Kǌ1	�V;O8)	0KaL��	�ZŸZ)n ̂;	�K	��	;a�<	
<W	�Z	;PL7(K�)�	�7a	ŞVN¹-3	<Wm	�)	�ZŸZ)n ̂;	�K	
	+0Z�	 /W�V L)ø	 �V 	 L)/Kh$	 �V 	 L3�	 L�0K	 �K	 ;�%K	
<W,	�W;V	ǜK�"1	�q �,	ƨK� 	7&h	 L±�	M1 )h	/W�V L)ø,	
7XL�a �	/W�V L)ø	�1	+n Z�K,	�ZL+a�	/W�V L)ø	�čKL'm	
�)	� �Za	�K		+0Z�	�1�V 	�Z		.O	 L7L.ŀ	��K1	�V 	
/8O)	 �Z Z K�+	 -)K	;�%K	 <W	 L�Ŋn	 -K'	/n	 7KǍL7�	
�K0h8O3	/X"3	/n	+M17L%h%	L�0K	�K	;�%K	<Wm
/VL� 	 -	 /Kǌ1	 L3a�,	 8Kř,	 Ǖ1	 L�01,	 -V73	 L�01,	
�+L3a�	 �čKL'	 �W;V	 L7L.ŀ	 L� 	 � �Za	 �K	 	+0Z�	
�1�V 	;.O	��K1	�V 	�Z�V¡	�K0v,	�0Z�Za	�1	)P;a(K)	
�K0v	�Z	+Q1K	�1)V	�V 	L3�	L�)V/VL ¹,	/V¡j ZL)¹	�1	
1Z-ZL ¹	�0Z�8K3K�a	�V 	L3�	��	;a+Lā	<Wm

6. a"17K 1 /WL)+P3V 1
a"17K 1	/WL)+P3V 1	�!Z1	7K%K71$	�V 	L3�	��	�L!)	
�1	L7Ƴ;)O0	/ƌO-Ca ³)	�3VN¡j�	/WL)+P3V 1	<Wm	0<	
L7Ƴ	 	�K	;-;V	�Z K,	;-;V	 <ƇK	�1	�K1-�K0h	 7K3K	
;-;O	 /WL)+P3V 1	 <Wm	 <K		 �®Q1V8O	 �Z�a 	 +Z�O8L)a�	
(0.1°)	�7a	��	/Kǌ1	0K	ǜV7	 X+;K�"	�a  j Z31	�V 	;K&,	
0<	 +Z o-3	 �1�7O	 ;/P'K0	 �V 	 L3�	 ;-;V	 �"7Ka9"	
/WL)+P3V 1	<Wm	�;	�.K78K3O	<ƇV 	/WL)+P3V 1	/n	L7L)/V0	
�-AV,		â	; O�%K	;a0P£	NǑL%	�1	;/K0Zù	+�A	
-3	 �O	 ;PL7(K	 <Wm	 �<)	 L)1Oµ$	 �K0h	 �1	 �XoŔV¹	
�a 17n8)	�V 	)�	0P�	/n	�+1V 1Za	�V 	L3�	0<	-~%	�{1O	
<Wm	/Kǌ1	�/h	�a  j Z31	�V 	;K&	�PA)V	�V 	L3�	;µ/,	0<	
�1�7O	�+1V 1Za	�Z		)�O	�"7Ka9"	�a 17n8)	µ/%K	
�O	��L%	/n	+<3K	�'/	�'K)	�1%K	<Wm
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7. High Temperature Muffle Furnace
This furnace can go up to a maximum of 1450# 
with a con}nuous working temperature of 1400#. 
The inner chamber is suitably designed to achieve 

uniform temperature throughout the chamber. The 

hea}ng elements are made of Silicon carbide. A 
calibrated R-type thermocouple is provided with 

compensa}ng cable to sense the temperature inside 
the hea}ng chamber. It also has a microprocessor 
PID based programmable temperature controller 
with 2 programs with 8 segments per program and 

one DC output (Temperature accuracy of ±1#). The 
hea}ng elements are made of Silicon carbide. The 
chamber dimensions are 15x15x20 cm and the 

inner and outer chambers are insulated with high-

quality vacuum-formed ceramic obres to reduce 
heat loss and to avoid the furnace skin from hea}ng 
up. 

8. Thermal Property Measurement 
System
The Thermal Property Measurement System 

(TPMS) is used to measure the thermal conduc}vity, 
thermal difusivity, and specioc heat capacity of 
diverse materials. With excellent measurement 

accuracy, the device can detect thermal 

conduc}vity from 0.005 to 1800 W/m/K, thermal 
difusivity from 0.01mm²/s to 1400 mm²/s, and 
specioc heat capacity up to  5 MJ/m³/K. The device 
can measure a variety of sample types, including 

bulks, rods, slabs, sheets, foils, olms, laminates, 
composites, minerals, bateries, fabrics, granules, 
powders, pastes, gels, liquids, foams, and insulators 
at temperatures up to 1000ºC. Using an op}onal 
anisotropic measurement module, the equipment 
can characterise both uniaxial and biaxial materials.

9. Agricultural Fruit Harvesting 
Robot
Fruit Harves}ng Robot is a Mobile Manipulator 
system, which is designed to pluck or harvest fruit 

from the trees like mangoes, oranges, apples etc. 

This robo}c system has a four wheeled mobile 

7. <K�  V]1V�1 /,3 ,)o;
0<	,1)V;	1400#	�V 	L)1a%1	�K0h8O3	%K+/K)	�V 	;K&	
L(�%/	 1450#	 %�	 �K	 ;�%O	 <Wm	 �a%M1�	 �n-1	
�Z	 +Q1V 	�µ	/n	 ��	;/K)	 %K+/K)	 �Kō	�1)V	�V 	 L3�	
	+0P£	{+	;V	L"@K�)	L�0K	�0K	<Wm	<OL a�	�L3/n ̂;	
L;L3�X)	�K-Kh�"	;V	-)V	<Z%V	<qm	<OL a�	�Vź1	�V 	a'1	
�V 	 %K+/K)	�Z	;/�)V	�V 	 L3�	µL%+QL%h	�V -3	�V 	;K&	
��	�W L3�V V"	�1-��K1	&/t�+3	�'K)	L�0K	�K%K	<Wm	
�;/n	��	/K��Z�Z;V;1	+O�	"O	�(KM1%	�Z�K/0ZÔ	
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; O�%K)	<Wm	<OL a�	�L3/n ̂;	L;L3�X)	�K-Kh�"	;V	-)V	
<Z%V	 <qm	�Wź1	�K	�0K/	 15x15x20	;V/O	 <W	�1	�/l	
�V 	)P�;K)	�Z	�/	�1)V	�7a	,1)V;	�O	đ�K	�Z	�/h	
<Z)V	;V	-�K)V	�V 	 L3�	�a%M1�	�1	-KǤ	�n-1	�Z		â	
�P$7āK	7K3V	7W®Q/-L)L/h%	 L;1V L/�	,K�-1	;V	�ňP3V 	
L�0K	�K%K	<Wm
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7W�Nƕ�	L);Z j ZL+�	/K+	/XĎQ3	�K		+0Z�	�1�V ,	
	+�1$	 ��µO0	 �1	 LĦµO0	 'Z)Za	 ;K/L�0Za	 �Z	
L�Lǡ%	�1	;�%K	<Wm

9. ��O�;�13 �Q   <K7o-N_a� 1Z-Z 
�Q  	<K7o�Nǌa�	1Z-Z 	��	/Z-K�3	/WL)+P3V 1	 L;ǌ/	<W,	
L�;V	�/,	;a%1V ,	 ;V-	�L'	�W;V	 +VAZa	 ;V	,3	%ZA)V	 0K	
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/n	�K1	+L<0Za	7K3K	/Z-K�3	-V;	<W,	�1	3	L"�O	(aL%/	
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�.K7�	 �Z	 �ZA�1)	 �O"/	 /WL)+P3V 1	 <Wm	 �$K3Om	
1Z-Z 	�K	�V /	/PÃ	{+	;V	�ƚQ/OL)0/	�Z,K�3	�1	
�ƚQ/OL)0/	ŔV Za	ĦK1K	 L)L/h%	 L�0K	�0K	<Wm	/WL)+P3V 1	
�V 	aL%/	�.K7�K1�	/n	+VA	;V	,3	�V 	%)V	�Z	�K )V	�V 	
L3�	'Z	ŬV"	<Z%V	<q	�1	L,1	3�	L��	��	,3	�Z	��	
3a-V	+O7O;O	+K�+	;V	�P�K1K	�K%K	<Wm	+O7O;O	+K�+	%ZAV	��	
,3	�Z	7K<)	�K	a 1	�V 	8O:h	+1	NǑ%	aL%/	�.K7�	
;V	 Z�1O	%�	3K)V	�V 	L3�	��	/K�h	�V 	{+	/n	�K0h	�1%K	
<Wm	%K�V	%ZAV	��	,3Za	�Z	(Z)V	�V 	 L3�	 L;ǌ/	/n	+K)O	
�K	L�A�K7	.O	L�0K	�0K	<Wm	L;ǌ/	�Z	L-�3O	'V)V	�V 	
L3�	'Z	L7'̂%	-W M10Ka	(�čV�	12	7Zƌ)	�K		+0Z�	L�0K	
�K%K	<Wm	L;ǌ/	�Z	;a�KL3%	�1)V	�V 	L3�,		+0Z��%Kh	
�Z	1Z-Z 	�V 	;K&	RJ45	�)V¡1	�K		+0Z�	�1�V 	��	
3W+ X+	�)V¡	�1)K	<Z�Km	1Z-Z 	�O	�L%	�Z	 L)0aL�%	
�1)V	�V 	L3�,	L)/Kh%K	ĦK1K	��	GUI	�(KM1%	�NŔ�V 8)	
�'K)	L�0K	�K%K	<Wm

base, and a 3 degree (excluding end efector) of 
freedom manipulator system. Frame of the robot 

is mainly constructed using the aluminium prooles 
and the aluminium plates. The end efector of the 
manipulator consists of two blades to cut the fruit 

stem from the tree and then the separated fruit is 

made to pass through a long PVC pipe. PVC pipe 

acts as a passage for bringing the plucked fruit, 

from the end efector to the basket, located on the 
top of the vehicle counter. System is also equipped 
with a water sprinkler system to wash the freshly 

harvested fruit. There are two electrical bateries 
(12 volts each) used to power the system. In order 

to operate the system, the user needs to connect 

a laptop using a RJ45 connector with the robot. 
To control the mo}on of the robot, a GUI based 
applica}on is provided by the manufacturer.
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6.2.7 .[L%� L7ðK) 
�	�	 O	+K3�K"	�K	.[L%�	L7ðK)	 L7.K�	7%h/K)	
/n	;WĜKaL%�	�7a	�K0ZL��	.[L%�	L7ðK)	�V 	8O:h	Ǒ3	+1	
L8µ$	�7a	)P;a(K)	�K0h	/n	;a3Î	<Wm	7:h	�P3K		2017	
/n	 �;	 L7.K�	ĦK1K	+)V	;/L+h%	+O��."O.	 �Z�K/	%&K	
�Ǎ	2019	/n	/Kǌ;h	�Z�K/	�K	8P.K1Ž	L�0K	�0Km	
0<	 L7.K�	+)V	ǑK+)K	�V 	 ;K&	 <O	 -O. V�.	 �Z�K/	 /n	
;L�0%K	;V	;a3Î	<W,	L�;/n	;.O	8K�K�a	�V 	�K�Za	�V 	L3�	
�7V8	Ǎ1	�V 	;WĜa L%�	�7a	�K0ZL��	+KĊ�/Za	�K	L8µ$	
	)�V 	�Z1	+KĊ�/	�O	+K!�0Kh	�V 	��	a8	�V 	z+	/n	
�ǍKL7%	 L�0K	 �K%K	 <W,	 %&K	 .[L%�	 L7ðK)	 �V 	 L7L8Ƹ	
8K�K�a	�V 	;źa(	/n	L(�	ðK)	�Kō	�1)V	�Z	�ãP�	
�K�Za	�V 	L3�	L78V:O�R %	�3VN¡7	+KĊ�/	�ǍKL7%	<Wm		

.[L%�O �0Z�8K3K 

a"1�V�P�  �0Z�8K3K
�;	 L7.K�	 �V 	 +K;	 ��	 a"1�V�P� 	 .[L%�	 L7ðK)	
�0Z�8K3K	 <W	 �Z	 L�	 L/�W L)¹,	 �3V¡j Z/WÎVL ø,	ĬL)	
�7a	��K8	L7ðK)	�V 	µV�	/n	/[L3�	.[L%�	L7ðK)	�0Z�Za	
�V 	L3�		+�1$Za	;V	;Në%	<Wm	�;	a"�o�P� 	�0Z�8K3K	
/n	L7L.ŀ	/[L3�	Ǎ1	�V 	�0Z�Za,	0&K-	�1.;O.	;L�h  ̂;,	
L3;K�P;	 L,�;h,	 �±O+Z VL803	 1V�K�a	 �O	 /WL+a�,	
ǕV¡Z/O 1-	 j Ka;L/8)	�VL a�,	3V�1	�V 	7W-3n�&	�K	z31	
�V 	ĦK1K	/K+),	;K	a"	L;ÎƠ	�K	,P M11	L7ƲV:$,	L�;O	
�3;O�1	;L�h  	�K	®Q-,W ¡1,	<7K	�7a	!Z;	+'K&h	/n	
ĬL)	�O	�L%,	�L'	L7Ĥ/K)	<qm

+Z_�V�P�  �0Z�8K3K
��	 čK(PL)�	 +Zǌ�V�P� 	 �0Z�8K3K	 �O	 ǑK+)K	
�/.�;;O.	 .[L%�	 L7ðK)	 +K!�0Kh	 �V 	 L3�	 L/�W L)¹,	
�3V¡j Z/WÎVL ø,	 &/t"K�)VL/¹,	 �LŌ¹,	 � XL/�	
L,L�¹,	ǕV¡j ZǇZ+O	 �7a	 �Xın9"	 /W 1	 L,L�¹	 �V 	
L7ǍR%	L7:0-µV�	+1	�O	�		<Wm	�;	�0Z�8K3K	/n		+�1$/	
�K0ZL��	ǑK+)K�a ,	0&K-	�+Ǝ	+VıP3/,	7V3ZL; O	�,	
;K	a"	 �)	 �01:	 �Pa "%9;̂		 ĆQ-,	 �"O	 �1n -	 ,W L3a�	
/WÎV ,	/V Ơ	�7a	;V/O�a "¡1Za	 	/n	 <X3	�,V ¡,	&XƄa;	
 -:	�/�/	L)(Kh1$,	ƌj K;ZL)�	L"�W ³),	/K��V ;8)	
�a 1,V 1Z/O 1,	�O/W)	�,V ¡,	�q �-< ̂h�	ǑK+)K,	(K%P�a	
�K	%K+O0	;a�K3�%K,	L7L8Ƹ	%K+,	�7	)K� j Z�)	�V 	.K+	

6.2.7 PHYSICS
Teaching and research at the cuýng edge of 
experimental and theore}cal physics are currently 
being conducted by the Physics Department at 
IIT Palakkad. The department9s dedicated PhD 
programme began in July 2017, while its master9s 
programme began in August 2019. Since its 

incep}on, the Department has been ac}vely 
involved in the BTech programme, ofering entry-
level theory and experimental courses to students 

from all branches as part of their core course 

curriculum, as well as specialised elec}ve courses 
for students interested in learning more about 

specioc branches of Physics. 

Physics Laboratory

UG LAB
The Department of Physics has an undergraduate 
Physics laboratory featuring basic Physics 

experiments in Mechanics, Electromagne}sm, 
Sound, and Op}cs.  The undergraduate lab has 
various basic level experiments like RC Circuit, 

Lissajous ogures, Mapping of Equipoten}al lines, 
Spectrometer - Transmission gra}ng, Measuring 
the wavelength of LASER with a ruler, Fourier 

analysis of sound signals, Q-factor of a LCR circuit, 
speed of sound in air and solids etc. 

PG LAB
For the M.Sc Physics curriculum, a cuýng-
edge postgraduate lab on the broad themes of 

Mechanics, Electromagne}sm, Thermodynamics, 
Op}cs, Atomic Physics, Spectroscopy, and 
Condensed Mater Physics has been built. The lab 
contains equipment and experiments such as the 
coupled pendulum, Velocity of sound in air: Kundt9s 
tube, Eddy current- falling magnet, Hall Efect in 
metals and semiconductors, Thomson9s tub: e/m 
determina}on, ultrasonic difrac}on, Michelson 
interferometer, Zeeman efect, Frank-Hertz setup, 
thermal & electrical conduc}vity of metals, 
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�K	�Pō	%K+,	7V3ZL; O	�,	;K	a"	�)	;ZL3",	ņQN¯01	
/WÎVL �	M1�Z)n;	%&K	�3V¡j Z)	ǕO)	M1�Z)n;	ǑK+)K	.O	
1�O	�		<qm

�3V¡j XL)¹ �0Z�8K3K 
�/�;;O	 .[L%�O	 �K0h�/	 �V 	 <�3V¡j XL)¹	 �1	
�aǌx /n� V8)99	 ;WĜKaL%�	 +KĊ�/	 �V 	 a8	 �V 	 {+	 /n,	
ǔK%�Zā1	�K�Za	�Z	 L"L� 3	 L;Î3	�Z;VL;a�,	 L"L� 3	
�1	 �)K3X�	 �3V¡j XL)¹	 �L'	 �O	 +Rƻ.QL/	 /n	 +)V	
�[83	�Z	/�-Q%	�1)V	�V 	L3�	��	�3V¡j XL)¹	3W-	�O	
.O	 +V8�8	�O	�K%O	 <Wm	L(�Ka8	 �3V¡j XL)¹	�0Z�Za	
�Z	 3XL��	 �V ̂;,	 /ZǗV  ,	�+-��/+O,	 'Ph�)Z	 	)Z,	
,Q M101	�)KL3L;;	�L'	�V 	)P�0Z�	�K		+0Z�	�1)V	
�V 	 L3�	 L"@K�)	 L�0K	 �0K	 <Wm	 �3V¡j XL)¹	 3W-	 �K1	
�W)3	�L;3ZǇZ+,	'Z	�W)3	Ca ³)	�)1V 1,	/ƌO+3-
�	 +P 	 L-�3O	 �+QL%h,	 �	;O	 +1Oµ�,	 L"L� 3	
/ƌO/O 1	 �7a	 	 �;O	 %1<	 �V 	 čK(PL)�	 %�)O�	 ;V	
;P;Në%	<Wm	m	�;	�0Z�8K3K	/n	L;/P3V8)	�0Z�Za	�V 	L3�	
/W 3W-	�1	3W-ƥQ	;X+ 7V01	ǑKL+%	��	�3-�)-7)	
"VǇ X+	�a œQ 1	.O	8KL/3	<Wm

	m% .[L%�O �0Z�8K3K
�/.�;;O.	 	ŀ%	 .[L%�O	 �0Z�8K3K	 7%h/K)	 /n	 ��	
+M17V8O	 7K0P	 �; O�/	 �1	 L)ŷ	 %K+�/	 �; O�/	 ;V	
;P;Në%	 <W	 L�;/n	 {/	  VŸ1V�1	 �V 	 ;K&-;K&	 77K	
%K+�/	 %�	  V-3- X+	 +1	 ��:h�	 )W)Z-7Ǝh	 �Z	
�Z3%O	<Wm		ŀ%	.[L%�O	�0Z�8K3K	/n	L7L.ŀ	��K1	�V 	
čK(PL)�	;Q¶'8l		+�1$	.O		+3ť	<q,	L�)/n	@Q/	
ǌOM10Z	 j K�)Z�P 31	/K��ZǇZ+,	�K	L)0)	/Z8)	;V	�PAV	
ī0)Za	�V 	 L3�	��	�a7 o"	ŞP1V;n8	/K��ZǇZ+	�1	
L3±O"	L�ǌ3	,V �	 j KaL�8)	;V	;źaL(%	�0Z�Za	�V 	L3�	
��	+Z31K�L�a�	/K��ZǇZ+	8KL/3	<qm	 �0Z�8K3K	/n	
.[L%�	/K�K	/K+	�$K3O	(+O®Q�/�;)	.O	<W,	�Z	80-450K	
�O	;O/K	/n	%K+/K)	�V 	��	Ca ³)	�V 	{+	/n	�Pa-�O0	
�;O	;a7V')8O3%K,	L7'̂%	�L%1Z(	�1	)/Q)Za	�V 	<X3	/K+	
�V 	�0Z�Kċ�	ŔX 	�Kō	�1)V	�V 	L3�		+0Z�	/n	�;K)	
-~/P�O	�$K3O	<Wm		+1Z£		+�1$Za	�V 	3K7K,	�!Z1	
�1	3[<	)/Q)Za	�Z	�K )V	�V 	L3�	��	"K0/a"	� 1,	
�Z�K/V-3	NǕ)	�ZL a�	L;ǌ/	�1	�W;	ŞZ	ĆQ-	,1)V;	
.O	<K3	<O	/n	ǑKL+%	�O	�	m

specioc heat of solids, latent heat of vaporisa}on 
of liquid nitrogen, velocity of sound in solids, 
Nuclear Magne}c Resonance setup, Electron Spin 
Resonance setup and so on.

Electronics Lab
As part of the MSc Physics program9s <Electronics 
and Instrumenta}on99 theore}cal course, an 
electronics lab is also ofered for postgraduate 
students to strengthen their skills in the background 

of Digital Signal Processing, Digital and Analogue 
Electronics, and so on. Most of the electronics 

experiments are designed to u}lise the applica}on 
of logic gates, MOSFET, Op-Amps, Arduino Uno, 

Fourier Analysis etc. The electronics lab is equipped 
with cuýng-edge technology such as four channel 
oscilloscopes, two channel func}on generators, 
mul}ple-output power supplies, IC testers, digital 
mul}meters, and so on. The lab also has an all-in-
one desktop computer with Matlab and LabView 

sovware installed for simula}on experiments. 

Advanced Physics Lab
The M.Sc. Advanced Physics Lab is now furnished 

with an ambient air STM and Low temperature 

STM which opens out the fascina}ng nano-world 
right onto the table-top at room temperature as 

well as down to 77K temperature. A variety of state 

of the art microscopic tools are also available at 

the advanced Physics lab, including a zoom stereo 

trinocular microscope, an inverted nuorescence 
microscope for studies involving Brownian 

mo}on, and a polarising microscope for research 
involving liquid crystal phase transi}on, among 
others. The lab also houses Physical Quan}}es 
Measurement System (PQMS), an easy-to-use 
versa}le system for acquiring experimental plots 
of magne}c ac suscep}bility, electrical resistance, 
and Hall measurement of samples as a func}on of 
temperature in the range of 80-450K.  In addi}on to 
the above equipment, a Diamond cuter for cuýng 
hard and non-ferrous samples, Programmable Spin 

coa}ng system and Gas now tube furnace were also 
installed recently.
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_ �L%L7L(0Ka
ǇQ 3O	 �K�Za	 <V%P	 �Oǂ�K3O)	 �7K;O0	 L7ðK)	 L8L71	
�K0h�/	 L�ǌ3	�1	±V ǌ	�V 	 ;K&-;K&	 L7ðK)	 L'7;	
�K0h�/Za	�V 	 L3�,	)�	�0Z�	L"�K�)	�1	�'L8h%	 L��	
��m

6.3 �n �O0 ;PL7(K�a

6.3.1 �n �O0 �a_x/n-- V8) 
;PL7(K (;O���,) 
�7a �n �O0 /K��Z-
)W)Z ,W L��V 8) ;PL7(K 
(;O�/�,�,) 
�n �O0 �a_x/n-- V8) ;PL7(K (;O���,) 
�[ĤZL��O	��L%	/n	;K/L�0Ka	/Vz'a"	�K	�K0h	�1%O	<qm	)		
�[ĤZL��O	�K0b 	)		;K/L�0Za	�O	�Z�	�7a	L"�K�)	ĦK1K	
�KL3%	<Z%O	<Wm	)		;K/L�0Za	�O	;ŽK7)K�a	�Z		�K�1	
�1)V	�V 		ĚVư	;V	�)�V 	;.O	.[L%�	�7a	1K;K0L)�	�P$Za	
+1	 ŇV:$	 L��	 �K)V	 �O	�7ư�%K	 <Wm	 �;	 �L�0K	
/n	 �)	)		;K/L�0Za	�K		+0Z�	�1�V 	)		 L"7K�;Za	�V 	
L)/Kh$	 %�	+~a�K	�K	;�%K	 <Wm	�	�	 O	 +K3�K"	
/n	)P;a(K)	<V%P	īK)	�n �L�%	µV�Za	/n	;V	��	)�	�K0h�K1O	
$P�a,	;K/L�0Za,	L"7K�;Za	�K	L7�K;	�1)K	<Wm	

7:h	2019	/n,	�	�	 O	+K3�K"	ĦK1K	�n �O0	�aǌx /n� V8)	
;PL7(K	 (;O���,)	 �7a	 �n �O0	 /K��Z-)W)Z	 ,W L��V 8)	
;PL7(K	 (;O�/�,�,)	 �O	 ǑK+)K	 �O	 �		 &O,	 %KL�	
�K0h�K1O	$P�a,	;K/L�0Za	�7a	L"7K�;Za	�O	L"�K�)	�7a	
L7�K;	/n		â-�P$%K	)P;a(K)	�K0h	;/L&h%	 L�0K	�K	
;�V m	7:h	2021	/n,	)O3K	+M1;1	/n	;O���,	�V 	a%�h%	
��	;K/�O	L)/Kh$	0QL) 	�O	ǑK+)K	�O	�		&Om	�K0h	�O	
oLƸ	;V	�;	;PL7(K	�Z	;aƲV:$,	3µ$7$h)	�7a	L)/Kh$		�V 	
L7:0Za	�V 	a%�h%	;/QL<%	L�0K	�0K	<Wm	
1.	 ;O���,	(;aƲV:$):	;O���,	�V 	a%�h%	;K/�O	

;aƲV:$	�7a	�;aǇ1$	(�/�;+O)	�0Z�8K3K
2.	 ;O���,	(3µ$7$h))
3.	 ;O���,	(L)/Kh$):	�n �O0	/K��Z-)W)Z	,W L��V 8)	

;PL7(K	(;O�/�,�,)	

Other Activities 
For the school students9 summer residen}al 
science camp programme CRYSTAL & QUEST as well 
as for Science Day events, new experiments were 
designed and demonstrated. 

6.3 CENTRAL FACILITIES

6.3.1 CENTRAL 
INSTRUMENTATION 
FACILITY (CIF) & CENTRAL 
MICRO-NANO FABRICATION 
FACILITY (CMFF)

Central Instrumentation Facility (CIF)
Materials are the backbone of technological 

advancement. Oven new technology is driven by 
design and discovery of new materials. To unfold the 

poten}al of new materials one has to inves}gate all 
its physical and chemical proper}es which may lead 
to fabrica}on of new devices using it. One of the 
thrust areas of research in IIT Palakkad is to develop 

new func}onal molecules and materials; fabricate 
nano-scale machines using them. 

In 2019, IIT Palakkad established the Central 

Instrumenta}on Facility (CIF) and the Central 
Micro-Nano Fabrica}on Facility (CMFF) to support 
high- quality research in design and development 
of func}onal molecules, materials and devices. In 
2021, a material synthesis unit was established  

in Nila Campus under CIF. Func}onally, the 
facility is grouped under the themes of Synthesis, 

Characteriza}on and Fabrica}on.
1. CIF(Synthesis) : Materials Synthesis and 

Processing (MSP) Lab under CIF

2. CIF (Characteriza}on)
3. CIF (Fabrica}on) : Central Micro-Nano 

Fabrica}on Facility (CMFF)



ANNUAL REPORT 2022-23 

I IT PALAKKAD
96

�	�	 O	 +K3�K"	 �V 	 L)'V8�	 ĦK1K	 ;O���,-
;O�/�,�,	�V 	�K0v	�K	 �8K;)	;a�K0	 �7a	�KL/h�	
;'ǛZa	�O	L7L(7%	L)0P£	�O	�		��	 O/	�V 	/Kī/	;V	
L�0K	�K%K	<Wm	;O���,	�7a	;O�/�,�,	�V 	a%�h%	1�V	
��	��	��		+�1$	+1	��	�.K1O	;a�K0	�7a	�KL/h�	
L)0P£	<W,	L�)�V 	'V�.K3	�V 	(O)	��K3)	�7a	�L%1µ$	
�V 		â	/K)�Za	�V 	)P+K3)	�Z	;PL)Lƪ%	L�0K	�K%K	<Wm	
;a�K0	 �7a	 �KL/h�	 ;'ǛZa	 �K	 ;/L+h%	 '3	 )OL%0Za	 �V 	
L7�K;	�7a	�)	;PL7(K�a	�V 	'W)aL')	��K3)Za	�V 	�-a()	
�O	L�ſV'K1O	L)7K<%V	<qm		<K�	�a "	čK(PL)�		+�1$	
�V 	 �L%	 +~a�	 	+3ť	 �17K�	 �K)V	 �V 	 L%M1£,	 0<	
;aǑK)		)	�ãP�	�0Z£K�a	�Z	�L8Lµ%	�1)V	�V 	L3�	
�L%-Ĝ	<W,	�Z	L�	)	L;,h 		+�1$	�Z	;a�KL3%	�1)V	/n	
;µ/	-)K�	�K�a �V,	-NƇ	"V K	�V 	L7ƲV:$	<V%P	�7ư�	
%�)O�O	 L78V:ð%K	 .O	 <KL;3	 �1	 +K�a �Vm	 7%h/K)	 /n,	
�)	;PL7(K�a	�K	��K3)	�	�	 O	+K3�K"	�V 	'Z)Za	
<KL30K	�7a	)O3K	+M1;1	;V	L�0K	�K%K	<Wm	

<.K�O'K1O	�1Z	�1	-BZ=	�V 	L;ĜKa%	+1	oB%K	;V	�(KM1%	
�)	;PL7(K�a	�K	�-a()	)P;a(K)	;/P'K0	ĦK1K	L)L(�'ā	
)P;a(K)	 +M10Z�)K�a	�V 	 /Kī/	;V	 L�0K	�K%K	 <Wm	 0V	
;PL7(K�a 	 .K1%O0	 L7ðK)	 L.0KaL��O	 �7a	 �[ĤZL��O	
;PL7(K�a 	/W+	(��-�; O��/)	;V	;źĜ	<q,	�Z	L�	.K1%	
;1�K1	ĦK1K	�3K�	��	čK(PL)�		+�1$Za	�K	��	1KƸj O0	
;a�K3	<Wm	0V	;PL7(K�a 	'V8	�V 	L�;O	.O	)P;a(K)�āKh	�V 	
L3�	.P�%K)	�V 	�(K1	+1	;'W7	�P3K	<Wm	�;O	+M1�ƕ)K	
�O	�		<W	L�	0V	�n �O0	;PL7(K�a 	�K"VL/0K	�7a		ĤZ�Za	�V 	
-O�	��		ćK'�	;<.KL�%K	+ZL:%	�1�V 	�V 	 L3�	��	
��ZL;ǌ/	�K	L)/Kh$	�1V�Om	7%h/K)	/n,	�;	;PL7(K	�V 	
+K;	1KƸj O0	�K"VL/0K	�7a		ĤZ�Za	�V 	-O�	;V	��	7R<%	
�0Z£K	�(K1	<W,	�-L�	0<	�a%M1�	�0Z£K�a	�V 	L3�	
.O	;K&-;K&	+~a�	0ZÔ	-)K	~�	<Wm	
	
;O���,	/n		+�1$Za	�K	L771$	)O�V	;K1Ka8O�R %	L�0K	
�0K	<W:	
1. ;O���, (;a�V:$)- ;O���, �V  a%�h% 
;K/L�0Ka ;a�V:$ �7a �;a}1$ (�/�;+O) 
�;	0QL) 	�K		ĚVư	�W1-+0Kh71L$�	+M1NǑL%0Za,	0&K-	
	â	%K+�/	 (1800	o	;O	%�),		â	8Pņ%K	�V 	a%�h%	
&7K	 L7L.ŀ	 �W;O0	 +0Kh71$	 /n	 (�¹O�),	 ��h),	

The Director of IIT Palakkad administers the 
func}ons of the CIF-CMFF through a duly 
appointed team of faculty members and staf. 
Every single equipment under the CIF and CMFF 
has a faculty-in-charge and staf, under whose care 
the high standards of opera}on and maintenance 
are ensured. The dedicated team of faculty and 

staf is responsible for evolving policies as well 
as managing the day-to-day opera}ons of the 
facili}es. In addi}on to providing access to the high-
end sophis}cated equipment, the Ins}tute is also 
commited to training interested users who will not 
only be capable of opera}ng the equipment but 
also gain technical exper}se necessary to analyse 
the data. Currently, the facili}es are operated from 
both temporary and Nila campuses of IIT Palakkad.

Built ormly on the moto of <Share and Grow=, 
these facili}es shall be managed by the research 
community through funded research projects. 

The facili}es are connected to the Indian Science, 
Technology and Engineering Facili}es Map (I-STEM), 
which is a na}onal network of sophis}cated 
equipment launched by the Government of India. 
The facili}es are open to any researcher in the 
country on a payment basis. It is envisaged that 

these central  facili}es  will create an ecosystem to 
foster produc}ve collabora}on between academia 
and industry. Currently the facility has a large user 

base in na}onal academia and industry along with 
internal users.

 

The details of the equipment in CIF are summarised 
below:
1. CIF (Synthesis) 3 Materials Synthesis and 

Processing (MSP) under CIF

The objec}ve of this unit is to support the materials 
research by pooling in equipment meant for physical 
and chemical synthesis of materials at non ambient 

condi}ons e.g. high temperature (up to 1800oC ), 
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under high vacuum or diferent gas environment 
(O

2
, Argon, N

2
 and reduced atmosphere) and under 

high mechanical energy. Diferent kinds of high 
temperature furnaces, ball milling, quartz tube 
sealing sta}ons are installed in this facility. The unit 
started opera}ng from Nila Campus in January, 
2021. 

Installed equipment in this facility are listed below:
1. High Temperature Chamber furnace with 

Programmable PID temperature controller. 
(Tmax = 1800oC)

2. Mono Arc Mel}ng  Furnace. 
3. Ball Mill (Make : Retsch GmbH Model No: PM 

100)

4. Rapid Thermal Processing Unit (Gas now 
furnace, T

max
 = 1100oC)

5. Muöe furnace (T
max 

= 1000oC)

6. Quartz Tube Sealing Sta}on, being the latest 
installa}on.    

)K� j Z�)	 �7a	 ƕ�R %	 7K0P/a"3)	 %&K	 	â	 0KaL��	
��Kh,	/n	;K/L�0Za	�V 	.[L%�	�7a	1K;K0L)�	;aƲV:$	<V%P	
�7ư�		+�1$Za	�K	;a�<$	�1�V 		;K/�O	)P;a(K)	
�Z	;/L&h%	�1)K	<Wm	L7L.ŀ	Ǻ/Za	�O		â	%K+�/	.Lă0Ka,	
-X3	L/L3a�	�7a	±K ̂h�	ĆQ-	L;L3a�	ǌV8ň	�;	;PL7(K	/n	
ǑKL+%	L�0V	��	<qm	�;	0QL) 	�K	��K3)	�)71O,	2021	
;V	)O3K	+M1;1	;V	�1Ž	L�0K	�0K	<Wm		

�;	;PL7(K	/n	ǑKL+%		+�1$Za	�K	L771$	)O�V	;Q�O-Ĝ	
L�0K	�0K	<W:	
1.	 	â	%K+�/	�Vź1	,)o;,	 �Z�K/	 L��	�K)V	 0ZÔ	

+O��"O	%K+�/	 L)0a��	 (%K.	L(�%/=	1200o	

;O)	;L<%	
2.	 /Z)Z	��h 	/VNƌa�	,)o;	
3.	 -X3	/O3	(/V�:	1V  ̂9�	�O�/-O��	/X"3	;a.	:	+O�/)	
4.	 �P%	�L%	%K+O0	�;aǇ1$	 (�W;	ŞZ	,)o;,	 (Tmax	

=	1100oC)
5.	 /Ŝ3	,)o;	(Tmax	=	1000oC)
6.	 ±K h	ĆQ-	;OL3a�	ǌV8),	-O a�	'	3V Vǌ	�aǌK3V8)

2. CIF (Characteriza}on)
Diferent sophis}cated equipment installed in the 
CIF (Characteriza}on) unit facilitates chemical, 
structural and electrical characteriza}on of the 
samples. Right from the separa}on of complex 
mixtures of chemical compounds that are typically 

produced during a chemical synthesis into individual 

components and determining their molecular mass 

to characterise the molecular structures of pure 

2. ;O���, (3µ$7$h))
;O���,	 (3µ$7$h))	 0QL) 	 /n	 ǑKL+%	 L7L.ŀ	
čK(PL)�		+�1$	)/Q)Za	�V 	 1K;K0L)�,	;a1�)Kċ�	
�7a	 L7'̂%O0	 3µ$7$h)	 �K0h	 �Z	 ;PL7(K;Ÿŀ	 �1%K	
<Wm	1K;K0L)�	0[L��Za	�V 	 N¯Ƹ	L/�$	�K	 L73�K7,	�Z	
L�	 L�;O	 1K;K0L)�	 ;aƲV:$	 �V 	 '[1K)	 �KzL+�	 %[1	
+1	ƥN£�%	707Za	�V 	z+	/n		ćKL'%	<Z%V	<q,		)�O	
�NĚ�	 /K�K	 �K	 L)(Kh1$,	 %&K	 8PĜ	 �7	 1K;K0L)�	
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liquid chemical  samples. A wide range of features 
also provides scope for conduc}ng many interes}ng 
in situ and kine}c experiments. This facility houses 
several characteriza}on techniques to inves}gate 
bulk materials in single and polycrystalline form as 

well as in thin olm form.  

Structural informa}on of materials such as 
crystallinity, microstructure, surface morphology, 

roughness for powder and thin olm samples up to 
1500oC can be analysed using X-ray difrac}on.  For 
microscopy, the facility houses a state of the art 

High Resolu}on-Field Emission Scanning Electron 
Microscope (HR FEG - SEM)  which can perform 

standard imaging, backscater difrac}on (EBSD) for 
studying the texture in single and poly-crystalline 

materials and  energy dispersive x-ray spectroscopy 

(EDS) for studying chemical composi}on.  E-beam 
lithography for fabrica}ng micro-level devices for 
electronics/communica}ons applica}ons can be 
performed at high precision using the SEM. The 

facility has inducted a confocal op}cal microscope 
to study materials and biological samples under 

visible wavelength.  For  chemical characteriza}on 
of materials diferent spectroscopic techniques 
at diferent wavelength ranges are housed in this 
facility e.g. NMR, Raman Spectrometer, FTIR, 

Mass Spectrometer etc.   For studying thermal 

stability of the materials and reac}ons happening 
in the material a Thermogravimetric Analyzer  is 

installed in this facility which is coupled with a Mass 

Spectrophotometer. 

One of the necessary arms of device/material 
characterisa}on is electrical characterisa}on. 
This is essen}al to determine the electronic 
behaviour of diverse samples across mul}ple 
disciplines. To this end, we have the facili}es to 
perform electrical characteriza}on from low to 
high frequencies. CIF has a  DC probe sta}on and 
the semiconductor parameter analyser (SPA), using 

which high-precision measurement of diferent 
electrical characteris}cs (such as, current-voltage, 
capacitance-voltage, current-}me, capacitance-

)/Q)Za	�O	�NĚ�	;a1�)K�a	�K	3µ$7$h)	L�0K	�K)K	
;Ž7	<Wm	L78V:%K�a	�O	��	7R<%	�Ra�3K	�		L'3�Ǖ	
�)	 L; Q 	 �7a	 �K�)VL �	 �0Z�Za	 �V 	 ;a�K3)	 <V%P	 7;1	
�'K)	�1%V	 <qm	 �;	;PL7(K	/n	 &Z�	;K/L�0Za	�Z	 ��3	
�7a	+X3OL�ǌ3K�)	�Kz+	/n	;K&	<O	+%3V	L,ƙ	�Kz+	
/n	ŇV:$	�1)V	�V 	L3�	�		3µ$7$h)	%�)OL�0Ka	1�O	
�		<qm	

;K/L�0Za	 �O	 ;a1�)Kċ�	 ;Q�)K�a ,	 0&K-L�ǌ3K�L) O,	
/K��Zǌj�1,	 ;,o ;	 /X,t3X�O,	 1500	 o	 ;O	 %�	 +1	
+K	"1	�7a	/<O)	+%3V	)/Q)V	�V 	L3�	1,)V;	�K	L7ƲV:$	
�¹-1V 	L"�W ³)	�K		+0Z�	�1�V 	L�0K	�K	;�%K	<Wm	
/K��ZǇZ+O	<V%P	0<	;PL7(K	čK(PL)�	<K		M1�ZƚQ8)-
,OƎ	 �L/8)	ǇW L)a�	 �3V¡j Z)	 /K��ZǇZ+	 (���1	
�,	�O-�;	�/)	 �K	 )P1µ$	�1%O	 <Wm	 0<	 L"7K�;	
/K)�	 �/VL�a�,	 ��3	 �7a	 +X3OL�ǌ3K�)	 ;K/L�0Za	 /n	
-)K7 	�K	ī0)	�1)V	�V 	 L3�	-W�ǇW  1	 L"�W ³)	
(	-O�;"O)	 %&K	 1K;K0L)�	 ;a� )	 �K	 ī0)	 �1)V	
�V 	 L3�	L"ǕL;h7	�¹-1V 	ǕV¡j ZǇZ+O	(	"O�;)	�V 	%[1	
+1	 �K0h	 L)ƿK')	 �1	 ;�%K	 <Wm	 �3V¡j ZL)¹/	 ;a�K1	
)P�0Z�Za	�V 	L3�	/K��Z	Ǎ1O0	L"7K�;V;	�V 	L)/Kh$	<V%P	
	--O/	L3&Z�K,O	�K	�K0h	L)ƿK')		â	8PĜ%K	�V 	;K&	
�;	�/	�K		+0Z�	�1�V 	L�0K	�K	;�%K	<Wm	�;	;PL7(K	
ĦK1K	��	�XńZ�3	�ŌO�3	/K��ZǇZ+	�K	��/)	
oư	7W-3n�&	�V 	a%�h%	;K/L�0Za	�7a	�W77WðKL)�	)/Q)Za	
�K	 ī0)	 �1)V	 �V 	 L3�	 L�0K	 �0K	 <Wm	 ;K/L�0Za	 �V 	
1K;K0L)�	 3µ$7$h)	 <V%P	 L7L.ŀ	 7W-3n�&	 �Ra�3K�a	
/n	 L.ŀ	 L.ŀ	ǕV¡j ZǇZL+�	%�)OL�0Ka	 .O	 �;	;PL7(K	
/n	 L(�L<%	�O	 �		 <W,	 	'<1$K&h,	 	 �)�/�1,	 1/$	
ǕV¡j Z/O 1,	 �, O���1,	 /K;	 ǕV¡j Z/O 1	 �L'm	
;K/L�0Za	�O	%K+O0	oB%K	�7a	L�;O	;K/�O	/n	<Z)V	7K3O	
�L%�W 0K�a	�K	ī0)	�1)V	�V 	L3�	��	&/t�VL7/VL j�	
�)K3K��1	�;	;PL7(K	/n	ǑKL+%	L�0K	�0K	<W,	�Z	L�	��	
/K;	ǕV¡j Z,Z Z/O 1	�V 	;K&	0PNÓ%	<Wm	

L"7K�;/	;K/�O	3µ$7$h)	�V 	�7ư�	707Za	/n	;V	
��	 L7'̂%O0	 3µ$7$h)	 <Wm	 0<	 -~3	8KǏZa	 /n	 L7L7(	
)/Q)Za	�V 	�3V¡j ZL)�	ƥ7<K1	�Z	L)(KhM1%	�1)V	�V 	L3�	
L%�7ư�	<Wm	�;	�K0h	�V 	L3�	</K1V 	+K;	L)ŷ	;V		â	
-K1źK1%K	 %�	 L7'̂%O0	 3µ$7$h)	 �K	 �K0h	 L)ƿKL'%	
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}me) at low frequencies, is possible. High-frequency 
measurements are possible using the RF probe 

sta}on, vector network analyzer (VNA), RF signal 
analyzer, and RF signal generator. High-frequency 
signals can also be observed in }me-domain on 
an ultrafast oscilloscope. Recently the facility 

has inducted a closed cycle cryostat to measure 

electrical proper}es down to 300 mK temperature 
under 12 Tesla magne}c oelds.

The equipment installed in the unit are listed below:
1. Fourier Transformed IR Spectrophotometer

2. Automated now Chemisorp}on
3. Semiconductor Parameter Analyser

4. Manual DC Probe Sta}on
5. Manual RF Probe Sta}on
6. Vector Network Analyzer

7. Signal Analyzer

8. Gas Chromatograph

9. Analog Microwave Signal Generator

10. Thermogravimetric Analyzer coupled with 

Mass Spectrometer (TG-DTA-MS)
11. High Performance Liquid Chromatography
12. Liquid Chromatography Mass Spectroscopy
13. Nuclear Magne}c Resonance Spectrometer
14. Non-Contact Op}cal Proolometry
15. Universal Hardness Tester

16. Raman spectrophotometer    

17. Scanning Electron Microscopy (SEM) with EDS, 
EBSD and Lithography atachment 

18. 1X-ray Powder/Thin olm Difrac}on (XRD)
19. Wire Bonder

20. Mixed signal digital storage oscilloscope

21. 64-channel Electroencephalograph (EEG) Data 
Acquisi}on System.

22. Nuclear Magne}c Resonance Spectrometer
23. Semiconductor device analyzer

�1)V	�V 	 L3�	;PL7(K�a 	�Kō	<Wm	;O�	�,	/n	��	"O;O	
�Z-	ǌV8)	%&K	 ��	;V/O�a "¡1	+W1K/O 1	�)K3K��1	
(�;+O�)		+3ť	<W,	L�;�K		+0Z�	�1�V 	L7L.ŀ	L7'̂%O0	
3µ$7$h)	 (0&K-	 �1n -7ZƌV�,	 �W +VL; n;-	 7ZƌV�,	
�1n - K�/,	 �W +VL; n;- K�/)	 �K	 L)ŷ	 -K1źK1%K	 +1	
	â	8PĜ%K	/K+)	;Ž7	<Wm	�1�,	�Z-	ǌV8),	7V¡1	
)V 7�h 	�)K3K��1	(7O�)�),	�1�,	L;Î3	�)K3K��1,	
%&K	 �1�,	 L;Î3	 �V)1V 1	 �K	 	+0Z�	 �1�V 	 	â	
-K1źK1%K	/K+)	.O	;Ž7	<Wm		â	-K1źK1%K	L;Î3	�K	
73Z�)	.O	��	ƌj K,Kǌ	�L;3ZǇZ+	+1	 K�/-
"Z/V)	/n	 L�0K	�K	;�%K	<Wm	<K3	/n	�;	;PL7(K	/n	��	
¯Zó	;K��3	�K0ZǌV 	�O	-BZā1O	�O	�		<W,	L�;�K	
	+0Z�	 V;3K	/WÎVL �	,OƎ	�V 	%�h%	300	�/�V 	%�	
L)ŷ	%K+�/	+1	L7'̂%O0	�P$Za	�K	/K+)	�1)V	/n	<Z%K	<Wm	

�;	0QL) 	/n	ǑKL+%		+�1$	)O�V	;Q�O-Ĝ	L�0K	�0K	<W:	
1.	 ,P M101	 j KaǗXo"h	���1	ǕV¡j Z,Z Z/O 1	
2.	 �	 Z/V V"	ŞZ	�V L/�Xo8h)
3.	 ;V/O�a "¡1	+W1K/O 1	�)K3K��1	
4.	 /q)P3	"O;O	�Z-	ǌV8)	
5.	 /q)P3	�1�,	�Z-	ǌV8)	
6.	 7V¡1	)V 7�h 	�)K3K��1
7.	 L;Î3	�)K3K��1	
8.	 �W;	�Z/W Z�K,	
9.	 �)K3X�	/K��Z7V-	L;Î3	�V)1V 1	
10.	 /K;	 ǕV¡j Z/O 1	 �V 	 ;K&	 0PNÓ%	 &/t�VL7/VL j�	

�)K3K��1	( O�O-"O O�-�/�;)
11.	 	â	�K0hL)ƿK')	�7	�Z/W Z�K,O	
12.	 �7	�Z/W Z�K,O	/K;	
13.	 ņQN¯01	/WÎVL �	M1�Z)n;	ǕV¡j Z/O 1	
14.	 )X)-�XİW¡	�ŌO�3	�Z,K�3Z/V j O	
15.	 0QL)7;h3	<K"h)V;	 Vǌ1
16.	 1/$	ǕV¡j Z,Z Z/O 1	
17.	ǇW L)a�	 �3V¡j Z)	 /K��ZǇZ+O	 (�;	�/)	 L7&	

	"O�;,		-O�;"O	�7a	L3&Z�K,O	 W�/n 	
18.	 �¹-1V 	+K	"1/	&O)	L,ƙ	L"�W ³)	(�¹�1"O)
19.	 7K01	
20.	 L/»	L;Î3	L"L� 3	ǌZ1V�	�;O3ZǇZ+	
21.	 64-�W)3	 �3V¡j Z�)L;,W 3Z�K,	 (		�O)	 "V K	

�±OL�8)	L;ǌ/	
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3. CIF (Fabrica}on): Central Micro-Nano Fabrica}on 
Facility (CMFF)

The Central Micro-Nano Fabrica}on Facility has 
class 100000 and class 10000 cleanrooms, well-

equipped for fabrica}on of devices. The cleanroom 
houses class 100 polypropylene fume hoods, a 

deionized water plant, an RF sputering system, 
and a mask aligner. The RF sputering system can 
deposit thin layers of metals and non-metals onto 

a substrate. The mask aligner can demarcate 

micrometre-scale paterns onto the substrate 
using photolithography. This system is capable of 

performing mul}level photolithography on top 
and botom side of substrates, with minimum 
features in the sub-micron range. Realisa}on of 
microstructures  is possible using wet-chemical 

methods performed inside the fume hoods. The 

deionized water plant provides the high-resis}vity 
water needed during the processing. Recently, we 

have also added an op}cal microscope, a three-
port glove box, and a cri}cal point dryer (CPD) to 
this facility. 

The list of equipment installed in CMFF are
1. Mask Aligner

2. Polypropylene Fume Hoods

3. De-Ionized Water Plant
4. RF/DC/Pulsed DC Sputering System
5. Spin Coater

6. Op}cal Microscope (Model : Olympus BX53M)
7. Three-port glove

22.	 ņQN¯01	/WÎVL �	M1�Z)n;	
23.	 ;V/O�a "¡1	L"7K�;	�)K3K��1	
24.	¯Zó	;K��3	�K0ZǌV 	 L7&	;P+1�a "N¡a�	/WÎV 	

,Z1	1V L;NǌL7 O	/V�1/n 		(7O O�,	/K"3:	�¹,Z"h	
 VǜV j K))

25.	 +O;O-O	�Z Z K�L+a�	/8O)	L7&	+O O<U�̂		,W L;L3 O	
26.	 �Ka,Z�3	 /K��ZǇZ+	 (/K"3	 :	 �L3a+;	

Ĉ	7O3000)

3. ;O���, (,W L��V 8)): �n �O0 /K��Z-)W)Z 
,W �O�V 8) ,W L;L3 O (;O�/�,�,) 
�n �O0	/K��Z	)W)Z	,W L��V 8)	;PL7(K	�V 	+K;	L"7K�;V;	�V 	
L)/Kh$	<V%P	¯K;	100000	�7a	¯K;	10000	¯O){Ƅ	
L7Ĥ/K)	<qm	�)	¯O){Ƅ	/n	¯K;	100	+X3O�Z+K�3O)	
ŝQ/	�"̂;,	��	L"�0Z)K�ó	�3	;a0aĴ,	��	�1�,	
Ǖ M1a�	 L;ǌ/,	 %&K	 ��	 /KǇ	 �3K�)1	 1�V	 ��	 <qm	
�1�,	Ǖ M1a�	L;ǌ/	L�;O	.O	;-ǌj V 	�V 	�+1	(K%P�a	
�7a	�W1-(K%P�a	�V 	/<O)	+1%n	�/K	�1	;�%K	<Wm	/KǇ	
�3K�)1	 ,Z ZL3&Z�K,O	 �K	 	+0Z�	 �1�V 	 ;-ǌj V 	 �V 	
�+1	/K��Z/O 1-ǇV 3	+W )h	L�Lǡ%	�1	;�%K	<Wm	0<	
�$K3O	;-ǌj V 	�V 	8O:h	�7a	�(K1	+1	;--/K��Z)	�Ra�3K	
/n	ņQ)%/	L78V:%K�a	�V 	;K&	-~-Ǎ1O0	,Z ZL3&Z�K,O	
�K	�K0hL)ƿK')	�1)V	/n	;µ/	<Wm	/K��Z	;a1�)K�a	�K	
�Kō	L�0K	�K)K	ŝQ/	�"̂;	�V 	a'1	L)ƿKL'%	�O	�K)V	
7K3O	)/-1K;K0L)�	L7L(0Za	�K		+0Z�	�1�V 	;Ž7	<Wm	
L"�0Z)K�ó	 �3	 ;a0aĴ	 �;aǇ1$	 �V 	 '[1K)	 7KaL�%	
	â	�L%1Z(�%K	�3	�O	�+QL%h	�1%K	<Wm	<K3	/n	��	
�ŌO�3	 /K��ZǇZ+,	 ��	 %O)-+Z h	 ÖZ7	 -X¹,	 %&K	
��	 L�L �3	 +Z�a 	 "j K01	 (;O+O"O)	 �K	 �;	 ;PL7(K	 /n	
;a0Z�)	L�0K	�0K	<Wm	
;O�/�,�,	/n	ǑKL+%		+�1$	�O	;Q�O	L)ŷK)P;K1	<W:	
1.	 /KǇ	�3K�)1	
2.	 +X3O�Z+K�3O)	ŝQ/	�"̂;	
3.	 L"-�0Z)K�ó	�3	;a0a�
4.	 �1�,/"O;O/+;9"	"O;O	Ǖ M1a�	L;ǌ/	
5.	 ǕO)	�Z 1	
6.	 �LŌ�3	/K��ZǇZ+	/X"3:	�3Ÿ;	BX53
7.	 �O-+Z h	ÖZ7	

24. Closed Cycle Cryostat with Superconduc}ng 
magnet for resis}vity measurement  (VTI, 
Model: Oxford Teslatron)

25. PCB prototyping machine with PTH facility 

26. Confocal Microscope (Model : Olympus 
FV3000)
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6.3.2 HIGH PERFORMANCE 
COMPUTING CLUSTER 
(HPC)
The Chandra supercompu}ng cluster is a central 
HPC facility comprising 64 nodes and 1536 cores. 

During the academic year of 2022-2023, the HPC 
facility was used by more than 61 students and 

faculty members, for around 249273 days of CPU 

}me. The HPC usage has resulted in six publica}ons 
(including accepted as well as submited ones) 
which are listed below.

1. Kramers9 escape problem for white noise 

driven switching in ferroelectrics by Madhav 

Ramesh, Amit Verma and Arvind Ajoy, (2021) 

arXiv:2112.01373.
2. Calibra}on of hydrological models considering 

process interdependence: A case study of 
SWAT model by Rajat and Athira P, (2021) 

Environmental Modelling and Sovware,144, 
105131.

3. Efect of root zone soil moisture on the SWAT 
model simula}on of surface and subsurface 
hydrological nuxes by Choudhary R and Athira, 
P, (2021) Environ Earth Sci 80(620).

4. Disulode Isomeriza}on in nDsbD-DsbC Complex 
- Exploring an Internal Nucleophile Mediated 

Reac}on Pathway by Aparna G Nair, Perumalla, 
D. Sravanakumar, Anjukandi and Padmesh 
(2022) J.Phys.Chem.Let, 2022. (Under Review)

5. Towards Solvent Regulated Self-Ac}va}on of 
N-Terminal Disulode Bond Oxidoreductase-D. 
Aparna G Nair, Perumalla, D. Sravanakumar, 
Anjukandi and Padmesh, (2022) PCCP, 24, 7691 

- 7699.

6. An Account on the Stability of ³-hairpin from 
B1 domain of Protein G, Gokul Govind, Nayana 

E C, Anjukandi and Padmesh (2021), Journal of 
Biomolecular Structure & Dynamics, 1-7.

6.3.2 	â �K0hL)�K') 
�ooQL a� ¯_1 (��+O;O) 
�a�K	;P+1�oœQL a�	̄ ǌ1	��	�V ĺO0	��+O;O	;PL7(K	<W,	
L�;/n	64	)Z"̂;	�7a	1536	�Z;h	;NſL3%	<qm	8WµL$�	
7:h	2021-2022	�V 	'[1K)	�;	��+O;O	;PL7(K	�K		+0Z�	
62	�K�Za	 �7a	;a�K0	;'ǛZa	 ĦK1K	 L�0K	�0K	&K,	�Z	 L�	
�K0h�K3	�V 	)P;K1	9500	L')Za	�K	8PĜ		+0Z�	&Km	�;	
��+O;O		+0Z�	�V 	+M1$K/Ǟz+	+Ka�	��K8),	%&K	��	
�V-L�a%	+V+1	NǍđ	/n	��,	L�;V	)O�V	;Q�O-Ĝ	L�0K	�0K	
<W
1.	 /K(7	 1/V8,	 L/%	 7/Kh	 �1	 1L7a'	 �X0	

ĦK1K	 ,V 1Z�3VN¡j¹	 /n	 ƨK� 	 )Z�;	 ;a�KL3%	
NǞL�a�	 �V 	 L3�	 �V /;h	 �ǇV +	 �XŬ/,	 (2021)	
arXiv:2112.01373m

2.	 �L�0K	 ņZņK�0%K	 +1	 L7�K1	 �1%V	 ~�	
<K�"j Z3XL��3	/X"Ơ	�K	�W L3�V8):	�;"-ƚQ� O	
/X'3	�K	��	��1$	ī0),	1�%	�7a	L&1K	+O.,	
(2021)	 +0Kh71L$�	 /X"L3a�	 �7a	 ;Xř7V01,	 144,	
105131m	

3.	 .Q%3	 �7a	 .Q�7l0	 <K�"j Z3XL��3	 Ş¹V;	 �V 	
�;"-ƚQ� O	/X"3	+1	{ 	�Z)	/R'K	)/O	�K	�.K7,	
�[(1O,	�1.	�7a	L&1K	+O.,	(2021),	+0Kh71L$�	.Q-
L7ðK),	80(620).

4.	 �)	 "O	 �;	 -O	 "O3"O	 �;	 -O	 ;O	 (nDsbD-DsbC)	
�oŔV¹	/n	"K�;ƖK�"	��;Z/V1K��V8)	3	��	
�a%M1�	 ņQN¯0Z,K�3	 /VL" V V"	 M1�³)	 +K&7V	
�O	�Z�,	+$Kh	�O.	)K01,	+Vz/ƛ,	"O.	�7)�P /K1	
�7a	 a�P�Ka"O,	 +'/V8,	 (2022)	 �V /.L,L�.�V /.,	
2022.	(;/OµK(O)	)

5.	 �)- L/h)3	 "K�;ƖK�"	 -Xı	 �¹O"Z1V"¡n;-
"O	 �V 	 ;Zƞn 	 1VÔQ3V V"	 ;VƖ-�N¡7V8)	 �V 	 �L%,	
"O.	+$Kh	�O.	 )K01,	 +Vz/ƛ,	"O.	 �7$�P /K1	 �7a	
a�P�Ka"O,	 +'/V8,	 (2022)	 .[L%�	 1;K0)8KǏ,	
1K;K0L)�	.[L%�	L7ðK),	24,	7691	-	7699.

6.	 �Z O)	�O	�V 	-O	1	"Z/V)	;V	#-<V01+O)	�O	oB%K	+1	
��	3V�K,	�Z�P 3	�ZL7a',	)0)K			;O	�7a	a�P�Ka"O,	
+'/V8	 (2021),	 -K0Z/XƚQ�P 31	 ;a1�)K	 �7a	
"K�)VL/¹	�K	�)h3,	1-7
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6.3.3 CENTRAL FACILITY 
FOR MATERIALS AND 
MANUFACTURING (CFMM)

1. Highlights of CFMM Engg. for the period of 

2022-2023

" The revenue generated by the CFMM Engg 

through internal work, external works and 

workshops in the year 2022-2023 is ¹ 10,44,760, 
¹ 3,76,825 and ¹ 1,81,386 respec}vely and the 
total revenue generated is ¹ 16,02,971. 

" The main external users are ISRO,  IIT Madras, 

IIT Indore, GE Bangalore, NIT Goa, FISAT Engg. 

College and TKM Engg. College.

" Conducted a 3 days workshop on <Hands-on 
Training Course for Working Professionals on 

3D Metal Prin}ng - Laser Powder Bed Fusion 
(LPBF) Process= on 06 to 08 July 2022. 

" Supported publishing work in peer reviewed 15 

journals and 3 conferences.

" Ini}ated interac}ons with na}onal level 
organisa}ons / industries such as Indian Air 
Force (IAF), Ultraviolete Automobiles and ISRO 
for the joint collabora}ons / projects.

6.3.3 ;K/L�0Z a �7a 
	mK') <V%P �n �O0 ;PL7(K 
(;O�/�,�,) 
1. 7:h 2022-2023 �O 7L( <V%P ;O�,�/�/ 
�a�OL)0M1a� �O /PÃ L78V:%K�a
"	 7:h	2022-2023	/n	�a%M1�	�K0h,	-K<1O	�K0v	�1	

�K0h8K3K�a	�V 	/Kī/	;V	;O�,�/�/	�a�OL)0M1a�	
ĦK1K		ćŀ	1K�Ǟ	�/8b 	¹	10,44,760,	¹	3,76,825	
�1	 ¹	 1,81,386	 <W	 �1	 �P 3	 	ćŀ	 1K�Ǟ	 ¹	
16,02,971	<Wm

"	 /PÃ	 -KǤ	 	+0Z��%Kh	 �;1Z,	 �	�	 O	 /�K;,	
�	�	 O	 �a'[1,	 �O		 -q�3Z1,	 �)�	 O	 �Z7K,	
�,�	�;� O	 �a�OL)0M1a�	 �X3V�	 �1	  O�V �/	
�a�OL)0M1a�	�X3V�	<qm

"	 06	 ;V	 08	 �P3K		 2022	 �Z	 <3"O	 /V 3	 L�aL a�	 -	
3V�1	+K	"1	-V"	ŝQ�)	 (�3+O-O�,)	�L�0K	 +1	
�K/�K�O	 +V8V71Za	 �V 	 L3�	 ƥK7<KM1�	 �L8µ$	
+KĊ�/=	 +1	 3	 L'7;O0	�K0h8K3K	�0ZL�%	�O	
�	m

"	 +O01	M1ƥQ	15	+L��K�a	�1	3	;ſV3)Za	/n	��K8)	
�K0h	�Z	;PL7(K;Ÿŀ	-)K0K	�0K

"	 ;a0P£	 ;<0Z�/+M10Z�)K�a	 �V 	 L3�	 .K1%O0	 7K0P	
;V)K	 (�	��,),	 ƌj K7K03V 	� Z/Z-K�Ơ	�1	
�;1Z	 �W;V	 1KƸj O0	 Ǎ1	 �V 	 ;a�!)Za/	ĤZ�Za	 �V 	 ;K&	
-K%�O%	8P{	�Om

CFMM REVENUE - USERWISE 2022-2023 CFMM REVENUE - 2022-2023

External User

Internal User
�a%M1�		+0Z��%Kh

-K<1O		+0Z��%Kh

Universal Tribometer

Ultra Precision Lathe

3� Metal Printer

0QL)7;h3	 j K�-Z/O 1

L%	+M18PĜ%K	�1K'

3"O	/V 3	L�a 1

(87.8%)

(0.6%)

(11.6%)

`8,387

`186,739

`1,407,845

;O�,�/�/ 1K�} - 2022-2023;O�,�/�/ 1K�} - 	+0Z��%Kh7K1 2022-2023

`558,211

`1,044,760

(34.8%)

(65.2%)
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�.;a
Sl. No.

	+�1$ 
Equipment

?K)
Loca}on

L)/Kh$ �7a /X"V3
Make & Model

;a�K0 �.K1O
Faculty 

In-charge

�0 7:h �7a 7%h/K) N?L%
Year of purchase & Status

1 3"O	/V 3	L�a 1	
3D Metal printer

)O3K	
"ŬQ�;4
Nila WS4

	��;	�/290
EOS M290

"X	�V ;7)
Dr. Kesavan

2019	�7a	�K0h1%	NǑL%	/n
2019 & Working

2 ƌj K	�VL�;)	3V&
Ultra Precision Lathe

"ŬQ�;4
WS4

L/�Z QƠ,	0Q+O�3	
400
Mikrotools, UPL 

400

"X	,@K3
Dr. Afzaal

2022	�7a	�K0h1%	NǑL%	/n	
2022 & Working

3 0QL)7;h3	  j K�-Z/O 1	
Universal	Tribometer

;O�	�,	
CIF

�1 V�	�/�, O	
5000	Rtec	MFT	
5000

"X	�V ;7)	
Dr. Kesavan

2021	�7a	�K0h1%	NǑL%	/n	
2021 & Working

2. 	+�1$ �7a 	mm 1K�} L771$ 
L)ŷL3N�%		+�1$	7%h/K)	/n	;O�,�/�/	�a�OL)0M1a�	
�V 	%<%	�K0h	�1	1<V	<qm

2. Equipment and revenue generated details

The following equipment is currently func}oning 
under CFMM Engg.

3. Outreach activities 
3.1. Hands-on Training Course for Working 

Professionals on 3D Metal Prin}ng - Laser Powder 
Bed Fusion (LPBF) Process on 06 to 08 July 2022. 

3. �	 1O� �L%L7L(0Ka : 
3.1.	06	;V	08	�P3K		2022	%�	3"O	/V 3	L�aL a�	-	3V�1	
+K	"1	 -V"	 ŝQ�)	 (�3+O-O�,)	 �L�0K	 +1	 �K0h1%	
�Z,V 8)Ơ	�V 	L3�	ƥK7<KM1�	�L8µ$	+KĊ�/m	

�.;a.
Sl No

)K/
Name

+')K/
Designation

�a +)O / C/h
Company/ Firm

1 �[17	1K0
Gaurav	Rai

	+	�-a(�-	ƥ7;K0	L7�K;
Deputy	Manager-	Business	
Development

7O1-�-/V Ơ	�K.	L3L/ V",	-n�3Pz
Veer-o-Metals	Pvt.	Ltd.,	Bangalore

2 +P)O&	�1�/
Punith	RM

L.0a%K-�L"L 7	/WņP,W �M1a�
Engineer-Additive	
Manufacturing

7O1-�-/V Ơ	�K.	L3L/ V",	-n�3Pz
Veer-o-Metals	Pvt.	Ltd.,	Bangalore

3 �O1K�	+P�1K0
Shreeraj	Puthraya

L.0a%K-�)+O"O
Engineer-NPD

7O1-�-/V Ơ	�K.	L3L/ V",	-n�3Pz
Veer-o-Metals	Pvt.	Ltd.,	Bangalore

4 �R ƽK	)K��
Krishna	Naik

L.0a%K-	+�1$	�µ	�P$7āK
Engineer-Tool	Room	Quality

7O1-�-/V Ơ	�K.	L3L/ V",	-n�3Pz
Veer-o-Metals	Pvt.	Ltd.,	Bangalore

5 z3	/Z�O	7/h)	�V	+O
Arul	Mozhi	Varman	J	P

)P;a(K)	8Z(K&l
Research	Scholar

±O a;3q"	L7ƳL7ĤK30
The	University	of	Queensland

6 L)L%)	�P /K1
Nitin	Kumar

)P;a(K)	8Z(K&l
Research	Scholar

�/�/		L7.K�,	�	�	 O�/,	�Vŀ	
MME	Dept,	IITM,	Chennai
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7 �&O8	8)/P�/
Pratheesh	
Shanmugham

7M1ƻ	�-a(�	-	�+QL%h	�Ra�3K	
�-a()
Sr.	Manager	-	Supply	Chain	
Management

-O+O�3,	+K3�K"
BPL,	Palakkad

8 �0	�/
Ajay	M

��/	L.0a%K	
AM	Engineer

�V0Z)	�P+	�,	�a +)O�,	+K3�K"
Jayon	Group	of	Companies,	
Palakkad

9 ;Q0h	(h/
Surya	Ardham

8Z(�%Kh
Researcher

 O;O�;,	+P$V
TCS,	Pune

10 L7�0	)1;W0K
Vijay	Narasaiah

7M1ƻ	;K/�O	�7a	;aµK1$	L.0a%K
Senior	Materials	and	Corrosion	
Engineer

8W3	�[ĤZL��O	�n �,	-q�3Z1
Shell	Technology	Center,	Bangalore

11 "X.	 O	1K/	�.P
Dr.	T	Ram	Prabhu

7WðKL)�		
Scientist	E

;VL/3W�,	"O�1"O�,	-q�3Z1
CEMILAC,	DRDO,	Bangalore

6.3.4 REAL TIME AIR 
QUALITY AND WEATHER 
MONITORING SYSTEM

Air pollu}on is one of the most signiocant 
environmental risks of our }mes because of its 
impact on climate change, public and individual 

health. According to the WHO data, 91 per cent 

of the world9s popula}on is exposed to high levels 
of air pollu}on, puýng them at risk for chronic 
obstruc}ve pulmonary disease, heart disease, 
stroke, cancer, and pneumonia. In light of this, IIT 

Palakkad has launched, as part of a new ini}a}ve 

6.3.4 1O03- K�/ 7K0P 
�P$7MK �1 /[;/ 
/XL) 1) �$K3O
7K0Q	�'P:$	</K1V 	0P�	�K	��	;-;V	/<đ+Q$h	+0Kh71L$�	
�ZN�/	<W,	®Za�L�	�37K0Q	+M17%h),	3Z�	�7a	ƥN£�%	
ǞKǒ	+1	�;�K	�L%�Q 3	�.K7	+A%K	<Wm	"-ƚQ���	
"V K	 �V 	 )P;K1,	 L7Ƴ	 �);aÃK	 �K	 91	 �L%8%	 	â	
Ǎ1	�V 	7K0Q	�'P:$	/n	ƥKō	<W,	L�;�V 	�K1$	7V	�ZL)�	
�-ǌj N¡7	 +ƙZ)1O	 1Z�,	 }'0	 1Z�,	 }'0K�K%,	 �q ;1	
%&K	 L)/ZL)0K	;V	�L;%	<Z)V	�V 	�ZN�/	/n	 1<%V	<qm	�;	
�3Z�	 /n,	 �	�	 O	 +K3�K"	 ĦK1K	 +0Kh71L$�	
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L7ðK)	�7a	(K1$O0	L.0KaL��O	�n �	 (�;n;)	)K/�	��	
)		+<3	�V 	a%�h%	��	 M103- K�/	�01	±KL3 O	�a "	
7V'1	/X)O 1)	ǌV8)	�ǍKL7%	L�0K	�0K	<W,	%KL�	7K0Q	
�'P:�Za	 �7a	 L/L M10Z3XL��3	 +W1K/O ;h	 +1	 1O03-
 K�/	"V K	�K	;a�<$	�7a	M1+Z h	L�0K	�K	;�V m	z+�	1.1	
�1ZA	 �O	 3K�%	 ;V	 ǑKL+%	 1O03- K�/	 �01	 ±KL3 O	
�a "	 7V'1	/X)O M1a�	ǌV8)	)O3K	 +M1;1	/n	7NǑ%	<W,	
%&K	/K<	�Ǎ	2021	;V	��K3)	�O	7ǑK	/n	<Wm	;%%	
7K0Q	�P$%K	/X)O 1)	ǌV8)		/n		PM10	/X)O 1,	PM2.5	
/X)O 1,	��Z)	 (O3)	 L7ƲV:�,	 �K-h)	 /Z)Z�¹K�"	
(CO)	 L7ƲV:�,	 )K� j Z�)	 �V 	 �¹K�"̂;	 (NOx)	 �7a	
/ZL)0K	(NH3)	L7ƲV:�,	;Ɩ1	"K��¹K�"	(SO2)	
L7ƲV:�,	�Nź�a  	-O V¹	(-n�O),	 X	3O),	�&K�3-n�O)		
�7a	�K�3O))	L7ƲV:�,	;VM1);	�W;	�W L3�V 1,	"V K	3X�1,	
%&K	"V K	L(�<$	�V 	L3�	�01ZL";	;Xř7V01	;NſL3%	
<qm		/[;/	ǌV8)	ĦK1K	L7L.ŀ	L/L M10Z3XL��3	+W1K/O ;h	
�K	/K+)	L�0K	�K%K	<W,	)K/%b 	L7a"	ǕO",	L7a"	"K�1V³),	
�01	 VŸ1V�1,	;K+Vµ	��%K,	'-K7,	7:Kh,	7WLƳ�	L7L�1$,	
7KƿO�1$	%&K	�;Ka�	�L'm

called Environmental Sciences and Sustainable 

Engineering Centre (ESSENCE), a real-}me air 
quality and weather monitoring sta}on to collect 
and report real-}me data on air pollutants and 
meteorological parameters. The real-}me air 
quality and weather monitoring sta}on, set up at a 
cost of Rs. 1.1 crores, is located at Nila campus, and 

is opera}onal from August 2021. The con}nuous 
air quality monitoring sta}on comprises of PM10 
Monitor, PM2.5 monitor, Ozone (O3) analyser, 

Carbon Monoxide (CO) analyser, Oxides of Nitrogen 

(NOx) and Ammonia (NH3) analyser, Sulphur Dioxide 
(SO2) analyser, Ambient BTEX (benzene, toluene, 

ethylbenzene and xylene) analyser, Serinus Gas 

Calibrator, data logger, and Airodis sovware for data 
acquisi}on. The weather sta}on measures various 
meteorological parameters, namely wind speed, 

wind direc}on, air temperature, rela}ve humidity, 
pressure, rainfall, global radia}on, evapora}on and 
dew point. 

Figure 1: Overview of various air pollutants analysers installed at 
the CAAQMS

Figure 2: Overview of meteorological 
sensors installed at the CAAQMS

L��	1:	;O��®Q�/�;	/n	ǑKL+%	L7L.ŀ	7K0P	�'Q :�	�)K3K��1	L7<a�/	
oLƸ	/n

L��	2:	;O��®Q�/�;	/n	ǑKL+%	/[;/	
L7ðK)	;n;1	L7<a�/	oLƸ	/n	
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6.3.4.1 �	�	 O 
+K3�K" /n 7K0P �P$7MK 
�1 /[;/ ;a-a(O N?L% 
(�W3 2022- /K�h 2023)
7K0P	 �P$7āK	 ;Q��Ka�	 (AQI)	 <7K	�O	 �P$7āK	�K	 ��	
;a�V %�	<Wm	�-	7K0P	�'Q :$	�K	��3)	�1)V	�O	-K%	
�%O	<W,	%Z	�âV	"V K	�K	/QƚKa�)	�1)K	/PNƩ3	<Z%K	
<Wm	 +M1$K/Ǟ{+,	 7K0P	 �P$7āK	;Q��Ka�	ǑKL+%	 L��	
��	<qm	7K0P	�P$7āK	;Q��Ka�	(�®Q�	)	;aÃKċ�	"V K	
�Z	 ��	 7$h)Kċ�	 1V L a�	 +W/K)V	 /n	 +M17L%h%	 �1%K	 <W	
L�;�K		+0Z�	;.O		�	�V 	3Z�	L�;	<7K	/n	;Ka;	3V%V	<q	
	;/n	�'Q :$	�O	/K�K	�V 	-K1V 	/n	L(�	�K))V	�V 	L3�	�1	
;�%V	<qm	0<	<7K	�O	�P$7āK	�V 	"V K	�V 	;K&	�		�'Q :�Za	
�Z	��	;aÃK	�1	1a�	/n	�ZA%K	<Wm	AQI	7K0P	�P$7āK	
�Z	�<	�VL$0Za	/n	7�l�R %	�1%K	<Wm	7�l�1$	ãV 	(0-
50),	 ;a%Z:�)�	 (50-100),	 /ī/	 (101-200),	 �1K-	
(201-300),	-~%	�1K-	(301-400)	�1	�a.O1	 (401	;V	
L(�)	+1	�(KM1%	<qm	�)/n	;V	�čV�	7�h	+0Kh71$	/n	
7K0P	�'Q :�	;Ka�%K	�1		)�V 	;a.KL7%	�L%�Q 3	ǞKǒ	
�.K7Za	+1	�(KM1%	<Wm

6.3.4.1 AIR QUALITY 
AND METEOROLOGICAL 
CONDITION AT IIT 
PALAKKAD (APRIL 2022- 
MARCH 2023)
Air Quality Index (AQI) is an indicator of the quality 
of the air. When it comes to assessing air pollu}on, 
raw data is diïcult to evaluate. As a result, air 
quality indexes have been established. An air 
quality index (AQI) translates numerical data into a 
descrip}ve ra}ng scale that people of all ages may 
use to learn more about the amount of pollu}on in 
the air they breathe. It combines many pollutants 

with data on air quality into a single number 
and colour. The AQI classioes air quality into six 
categories. The classioca}ons are good (0-50), 
sa}sfactory (50-100), moderate (101-200), poor 
(201-300), very poor (301-400) and severe (more 

than 401). Each of these classes is based on air 

pollutant concentra}ons in the environment and 
their possible adverse health efects.

Figure 3: Monthly air quality index at IIT Palakkad

L��	3:	�	�	 O	+K3�K"	/n	/KL;�	7K0P	�P$7āK	;Q��Ka�
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/KL;�	 �®Q�		 ;V	 +%K	 �3%K	 <W	 L�	 �	�	 O	
+K3�K"	 /n	 <7K	 �O	 �P$7āK	 7:h	 2022	 /n	 �Q)	 �1	
¡Q -1	�V 	/<O)Za	�V 	'[1K)	ãO	 NǑL%	/n	<Wm	,171O	
2023	�V 	'[1K),	<7K	�O	�P$7āK	/ī/	�'Q L:%	&O,	�1	
8V:	/<O)Za	;V	+%K	�3K	L�	<7K	�O	�P$7āK	;a%Z:�)�	
&Om	-BO	~		AQI	�/l	�V 	/[;/	�V 	'[1K)	�'Q :�	;Ka�%K	
/n	7RNĜ	�K	;a�V %	'V%O	<W	�1	/K);Q)	�V 	/[;/	�V 	'[1K)	
ãO	NǑL%	�V 	�1O-	<Wm

L)1a%1	 7K0P	 �P$7āK	 �1	 /[;/	 /XL) M1a�	 ǌV8)	 +1	
�Kō	/[;/	;a-a(O	�a�AZa	;V	+K3�K"	µV�	/n	�37K0P	
+M1NǑL%0Za	�O	ǕƸ	%ǞO1	;K/)V	�%O	<Wm	�	�	 O	
+K3�K"	/n	)P.7	�O	�K)V	7K3O	�37K0P	+M1NǑL%0K_	
;'l	(L';a-1	�1	�)71O),	�/l	(,171O	;V	/		�V 	/ī),	
�1	 /K);Q)	 ()7a-1	 �Q))	 <qm	 7KL:h�	 �;%	 %K+/K)	
32.9º	;VNƠ0;	)P/KL)%	L�0K	�0K	&K	�1	L(�%/	
/KL;�	�;%	�W3	2022	�V 	/<O)V	�V 	'[1K)	'�h	L�0K	
�0K	&K,	0K)O,	34.8º	;VNƠ0;m	�/P�	<7K	�O	L'8K	/		
;V	¡Q -1	�V 	/<O)Za	�V 	'[1K)	'Lµ$-+Lƪ/	L'8K	;V	'�h	
�O	�		&O	�1	8V:	/K<		ā1-+Q7h	L'8K	;Vm	ūQ,Z h	+W/K)V	
�V 	)P;K1	�;	µV�	/n	+Q1V 	7:h	<ƇO	<7K	�3%O	1<%O	<Wm	
�P3K		/<O)V	�V 	'[1K)	L(�%/	�;%	<7K	�O	�L%	2.4	
/O 1/;V�n "	'�h	�O	�	,	�-L�	7KL:h�	�;%	<7K	�O	
�L%	2.1	/O 1/;V�n "	'�h	�O	�	m	+Q1V 	7:h	/n,	�P3K		�1	
�Ǎ	/n	L(�%/	��h%K	'V�O	�K%O	<W,	�-L�	,171O	
�1	/K�h	�V 	/<O)Za	�V 	'[1K)	�/	��h%K	�O	NǑL%	'�h	
�O	�		&Om	�W3	2022	�1	/K�h	2023	�V 	-O�	'�h	�O	
�		7KL:h�	7:Kh	171.98	;V/O	&Om	L(�%/	7:Kh	�Ǎ	
2022	/n	'�h	�O	�	,	�1	;-;V	�/	7:Kh	,171O	2023	
/n	'�h	�O	�	m

The monthly AQI shows that the air quality at IIT 
Palakkad is in good condi}on during the months of 
June and October in the year 2022. During February 
2023, the air quality was moderately polluted, and 
the remaining months showed that the air quality 
was sa}sfactory. The increased AQI indicates an 
increase in pollutant concentra}ons during the 
summer season and is closer to the good status 

during the monsoon season.

Meteorological data obtained at the con}nuous 
air quality and weather monitoring sta}on 
reveals a clear picture of the clima}c condi}ons 
in the Palakkad region. The clima}c condi}ons 
experienced at IIT Palakkad are winter (December 
and January), summer (February to mid of May), 
and monsoon (June to November). The annual 
average temperature was es}mated at 32.9º C 
and the maximum monthly average was recorded 

during the month of April 2022, i.e., 34.8º C. The 

predominant wind direc}on was recorded during 
the months of May to October from the south-west 

direc}on and the remaining months from the north-
east direc}on. According to the Beaufort scale the 
region experiences light breeze throughout the 

year. The maximum average wind speed recorded 

during the month of July was 2.4 m/s, whereas the 
annual average wind speed recorded was 2.1 m/s. 
Throughout the year, July and August show the 
maximum humidity, while a low humidity condi}on 
was recorded during the months of February and 

March. The annual rainfall recorded between 

April 2022 and March 2023 was 171.98 cm. The 

maximum rainfall was recorded in August 2022, and 

the least was recorded in February 2023.

Figure 4: Monthly 
rainfall recorded during 
April 2022- March 2023.

L��	4:	�W3	2022-/K�h	
2023	�V 	'[1K)	'�h	�O	
�		/KL;�	7:Kh	'1	
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�M101 L7�K; �n � 
CAREER DEVELOPMENT CENTRE

�	�	 O	+K3�K"	�K	�W M101	L7�K;	�n �	(;O"O;O)	
�K�Za	�Z	ŔVǙn ,	�L8µ$	�7a	�W M101	L)/Kh$	�K0h8K3K�a	
�O	;<K0%K	;V		)�V 	µ/%K,	ƥN£đ,	�7a	�K0h	%ć1%K	/n	
�K1	�Ka'	3K)V	�O	oLƸ	;V	/<đ+Q$h	�0K;	�1%K	<Wm	-V<%1	
�W M101	7;1Za	�O	;PL7(K	-)K)V	�V 	L3�	;O"O;O		ĤZ�Za	
�V 	 ;K&	 �) )h8O+,	 	ĤZ�	 �/$,	 	ĤZ�-�K"VL/0K	
�X) V̄7	�V 	/Kī/	;V	;K&	<O	+M1;1	/n		ĤZ�	L78V:ðZa	
�Z	�/aL�%	�1�V 	3�K%K1	;a3Î	1<%K	<Wm	�L!)	+1a%P	
+0Khō	 z+	 ;V	 )/)O0	 +K!�0Kh	 �K	 ;a0Z�)	 �K�Za	 �Z	
�L%0ZL�%Kċ�	�ĤZL��	7K%K71$	�7a	�X-	/K�o  	�O	
�P)[L%0Za	;V	�P�)V	�V 	 L3�	%W0K1	�1)V	/n	;<K0�	<Z%K	
<Wm	0<	�n �	��	�.K1O	;a�K0	%&K	�L8µ$	�7a	ŔVǙn 	
L(�K1O	 ( O+O�)	�V 	 (O)	�K0h1%	 <W	 %&K	 �K�Za	 �Z	
;a7K1)V	/n	;/L+h%	1<%K	<Wm	

7.1 L)0Z�) 
</K1V 	�K�Za	�V 	L3�	201	;V	L(�	�ZCK�3Za	�V 	;K&	�P 3	
150	�a +L)0Za	 )V	'[1K	 L�0Km	.K�	3V)V	 7K3O	�a +L)0Za	 )V	
�P 3	211	�ǍK7	L'�m	7%h/K)	L)0Z�)	;�	(2022-23)	�V 	
L3�		â%/	�P 3	+W�V �	45	3K�	z.	&Km	7WLƳ�	+~a�	7K3O	
2	�a +L)0Za	�O	�1	;V	%O)	a%11KƸj O0	�,1	L'�	��m	</n	
L7ƳK;	<W	L�	0<	;�K1Kċ�%K	�)V	7K3V	ŔV;/n 	L')Za	/n	
.O	�K1O	1<V�Om	�/P�	.%l�%Kh�a	/n	�¹n�1,	 Nǖa�31,	
 V¹K;	 �aǌy /n ̂;,	 ��/"O,	 /OL"0K V�,	 /KzL%	 ;P�P�O,	
/W&7¹h,	M1ǌK	)V 7¹h,	�3�a " O	�P+,	�O		 L"L� 3,	
7;Kh	 )V 7¹h,	 7W- V�	 �X+h,	 �)ZŔV¹;,	 7V-ǌK,,	
-O	�3,	 ;V1V/XL,h �	  V©Z3X�O�	 �K�7V 	 L3L/ V",	
�	;O�	;O�		 -q�,	 ��;O�3,	 �a V3,	 /L;h"O�--n�,	
 O;O�;,	�L'	8KL/3	<qm	�;	�K3Q	;�	/n	-AO	;aÃK	/n	
�/P�	�a +L)0Za	)V	'[1K	L�0K	�1	�K�Za	�Z	.%l	L�0Km	0V	

The Career Development Centre (CDC) of IIT 
Palakkad employs signiocant eforts to reone the 
capabili}es, personality and work readiness of 
students with the help of placement training and 

career prepara}on workshops. To facilitate beter 
career opportuni}es, CDC constantly engages 
with industry through internships, industry visits, 

Industry-Academia conclaves, and also by hos}ng 
industry experts at the campus. A combina}on 
of rigorous yet suïciently nexible curriculum 
prepares the students for the challenges in a 

compe}}ve industrial environment. The centre 
is func}onal under a Faculty In-Charge and the 
Training and Placement Oïcer (TPO) dedicated to 
the endeavour of grooming the students. 

7.1 PLACEMENT
A total of 150 companies visited with over 201 

job prooles for our students. The par}cipa}ng 
companies made a total of 211 ofers. The highest 
total package was INR 45 Lakh for the current 

placement season (2022-23). Three Interna}onal 
ofers were made from 2 companies with a global 
footprint. We hope that this posi}vity con}nues 
in the upcoming placement days as well. The 

major recruiters include Accenture, Sprinklr, Texas 

Instruments, AMD, MediaTek, Maru} Suzuki, 
MathWorks, Arista Networks, L&T Group, GE 

Digital, Versa Networks, Wabtec Corp, Innoplexus, 
Webstaf, BEL, Ceremorphic Technologies Pvt Ltd, 
ICICI Bank,  HCL, Intel, Mercedes-Benz, TCS, etc. 

A good number of core companies visited in this 
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�_�AV	�K�Za	�V 	�[83	�V 	;âV	�/K$	�V 	{+	/n	�AV	<q	
L�Ŋn	</K1V 	�P$7āK+Q$h	+KĊ�/	)V	L7�L;%	L�0K	<Wm

�/P� L78V:%K�_  
1.	 38	�O-ŔV;/n 	�,1,	0<	�	�	 O	+K3�K"	/n	

-	%�	�K	;-;V	L(�	�)-�q +;	+O+O�	<Wm
2.	 �;	ŔV;/n 	;O@)	/n	a%11KƸj O0	�a +L)0Za,	�¹n�1	

�K+K)	�1	7V-ǌK,	)V	'[1K	L�0Km
3.	 �		;O	�		;O	�		)V	�;	7:h	;-;V	ùK'K	�,1	

(20	�,1)	L'�	<q.
4.	 2023	�V 	-W�	�Z	'O	�K)V	7K3O	�;%	;O O;O	13.95	

3K�	z.	&Om

7.2 �a )hL8+
+M1;1	/n	�/$	�1)V	7K3O	80	�ŸL)0Za	;V	L(�	L7L.ŀ	
µV�Za,	0&K-	)P;a(K)		�7a	L7�K;,	;Q�)K	�[ĤZL��O,	�Z1	
�a�OL)0M1a�,	 L7ƲV:$	 L7ðK),	 ;1�K1O,	 +1K/8h'K�O	 ;V	
;źaL(%	&O,	 L�)�V 	ĦK1K	�P 3	 L/3K�1	110	�) )h8O+	
�ǍK7	 L'�	 ��	 &Vm	 �) )h8O+	 ;�	 /n	 �/P�	 .āl�āKh	
�ŸL)0Za,	 0&K-	 M1ǌK	 )V 7¹h,	 Nǖa�31,	 /W&7¹h,	
7W- V�,	;O/n;,	 V¹K;	�aǌy /n ̂;,	0Q�; O	ÖZ-3,	ǌj q"	
3K�,	;K�a;V�,	ǌK Q h)	3Wű	�K�7V 	 L3L/ V",	_y /K�a"̂;	
;Xř7V01	 L;ǌƄ,	 �/�®Q	 ;Xř7V01,	 �a V3,	 ��/"O,	
L;)ZNŗ;,	�L'	L'�K		+AO	&Om

current season and recruited students. These 

sta}s}cs stand as true evidence of the skills of the 
students that our quality curriculum has nurtured.

Key Highlights

1. 38 Pre-Placement ofers.  This is the highest on-
campus PPO thus far at IIT Palakkad.

2. Interna}onal Companies visited this placement 
season, Accenture Japan and Webstaf.

3. ICICI has made the maximum number of ofers 
this year (20 ofers).

4. The average CTC ofered to the batch of 2023 
was INR 13.95 Lakhs.

7.2 INTERNSHIP
More than 80 companies visited the campus for 

the current academic year across various sectors 

such as Research and Development, Informa}on 
Technology, Core Engineering, Analy}cs, 
Government, Consul}ng etc. The par}cipa}ng 
companies made a total of 110 internship ofers. 
The internship season saw par}cipa}on from major 
recruiters like Arista Networks, Sprinklr, MathWorks, 

Wabtec, Siemens, Texas Instruments, UST Global, 

Strand Life Sciences, Startoon Labs Private Limited, 

Truminds Sovware Systems, MAQ Sovware, Intel, 
AMD, Synopsys,  etc.

Educaÿon

IT

Core Engineering

IT

Core Engineering

Research & Development

Analyÿcs

Research & Development

Analyÿcs

1.42% 1.8%

0.92%0.95%

32.2%

12.80%

52.6%
61.5%

35.8%

INDUSTRY SECTOR- 

PLACEMENT

INDUSTRY SECTOR- 

INTERNSHIP

�Z1	L.0KaL��O

;Q�K)	�[ĤZL��O

;Q�K)	�[ĤZL��OL8µK

�Z1	L.0KaL��OL7ƲVL:�O

)P;a(K)	�1	L7�K; )P;a(K)	�1	L7�K;

L7ƲVL:�O

	oZ� µV�-
oV;/n 

	oZ� µV�-
�L8µ$
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Key Highlights

1. Sprinklr ofered INR 2 Lakh s}pend per month 
per person to 2 students.

2. UST Global has made the maximum number of 

ofers (24 ofers).

�/P� L78V:%K�_  
1.	 Nǖa�31	ĦK1K	'Z	�K�Za	�V 	�L%	���)�1	2	3K�	

�K�7RLā	�ǍKL7%	�O	�		&Om	
2.	 0Q�; O	ÖZ-3	ĦK1K	L(�%/	;aÃK	/n	�ǍK7	(24	

�ǍK7)	L��	��	&Vm		

7.3 	oZ�-�K'/O ;oV3) 
���;O	4.0	�K	7�Ph3	/Kī/	;V	�0Z�)	L')Ka�	13	
�Ǎ,	2022	�Z	;,3%K+Q7h�	 L�0K	�0K	 m	)P;a(K)	
+1	;ŽKL7%	L.;1$	<V%P	 /K�h	 �7a	 -K%�O%	�O	 +<3	
�1)V	�V 	L3�	�;	7;1	+1	40	;V	L(�		ĤZ�	L78V:ð	
.K�O'K1O	�V 	 L3�	��L:h%	~�	&Vm	 �;		Ē7	/n-	.K�	
3V)V	 7K3V	 ;a�!)Za	 /n	 �3�a " O	 L3L/ V",	 L7/K)Z	 	7K	
�K�7V 	 L3L/ V",	 0QL)3O71	 �1�a ""O,	 ;KaÃ;Q�	 3Wű,	
�M101-Zƌ,	-X8,	 V¹K;	�aǌy /n ̂;,	�a V3,	�O	,	� Z3,	
-1)O	 <K�"j ZL3¹,	 �XNİ)n 3,	 �V L" 	 ;P�;,	 /V K,	
/K��Z;Xř,	  O;O�;,	 ƨOƠ	 �aL"0K	 �1	 �		 ņ	
;NſL3%	&Vm	
"	 �a"ǌj O-��V "VL/0K	 �X) V̄7	 (IAC)	 �	�	 O	

+K3�K"	 /n	 �K'L/�	 ;/P'K0	 �V 	 L3�	 �/P�	
L78V:ðZa	�1	L'Æ�Za	;V	7%h/K)	�1		.1%V		ĤZ�-
�K;aL��	 L7:0Za	 �K	 +%K	 3�K)V,	 �ċ;K%	 �1)V,	
	)�V 	;K&	-K%�O%	�1)V	�1		);V	7�%	�1K)V	
�K	��	/a�	<Wm

"	 �	�	 O	+K3�K"	/n	;a0P£		Ĥ/Za	�1	;<0Z�	
�Z	-BK7K	'V)V	�K	7;1	�'K)	�1�V 		ĤZ�	�1	
L8µK	��%	�V 	-O�	;a-a(Za	�Z	/�-Q%	�1)V	�V 	L3�	
��	/a�	<Wm

"	 0P7K	 /NǍƶ	 �Z	 	ĤZ�	 �O	 ƥK+�,	 �<1O	 �1	
L(�	ƥK7<KM1�	;/�	L7�L;%	�1)V	�K	7;1	
�'K)	�1%K	<Wm

���;O	 4.0	 7KǍ7	 /n	 	ĒK<7(h�	 �7a	 /)/Z<�	 &Km	
�;�V 	;ŽK:$	)V	a'z)O	µV�Za	�V 	'17K�V	�Z3	L'�	%&K	
L7L.ŀ	 �W M101	 1KǍZa	 +1	 ��K8	 "K3K,	 L�Ŋn	 �K��$	
)P;1$	 �1	 ;�%V	 <qm	 �K��$	 	ĤZ�	 ĦK1K	 7<)	 �O	
�K	1<O	�P)[L%0Za	�V 	-K1V 	/n	��	L7ǍR%	��L"0K	�7a		)	
�K31V�K�a	�Z	�ċ;K%	�1)V	 /n	;µ/	~�,	 L�Ŋn	 L�	
+M10Z�)K�a	 /n	 +Q1K	 L�0K	 �K)K	 1<%K	 <Wm	 �K��$		)	
�[83	;/Pâ0	�V 	�L%	;Q�)K�a	�V 	-K1V 	/n	.O	+0Khō	z+	
;V	�K�z�	~�,	L�Ŋn		ĤZ�	�V 	�L%	7'K)	�1)V	�O	oLƸ	

7.3 INDUSTRY-ACADEMIA 
CONCLAVE
The IAC 4.0 was hosted successfully on August 

13, 2022. With a focus on avenues for poten}al 
convergence and ini}a}ng dialogues on research, 
the event atracted par}cipa}on from over 40 
industry experts. The organisa}ons which came 
forward to the event included  L&T Ltd, Vimano 

Ewa Pvt Ltd, Unilever R&D, Sankhyasutra Labs, 
Careerbolt, Bosch, Texas Instruments, Intel, GE, 

Atoll, Barani Hydraulics, Con}nental, Credit Suisse, 
Meta, Microsov, TCS, Wheels India and many 
others. 

" The Industry-Academia Conclave (IAC) is a 

plavorm for the academic community at IIT 
Palakkad to explore, assimilate, interact with, 

and stay abreast of current and emerging 

industry-relevant themes from leading experts 

and veterans.

" A forum to strengthen the rela}onship 
between Industry and Academia at IIT Palakkad 

by providing an opportunity to foster joint 

ventures and collabora}ons.
" Provides young minds an opportunity to 

develop a broader, deeper and more prac}cal 
understanding of industry.

IAC 4.0 was truly exci}ng and engaging. The talks 
opened the doors to niche areas and covered 

diferent career paths that can be taken. Students 
were able to imbibe a fair idea about the challenges 

faced by the industry and the }melines which are 
met/atempted to be completed in projects. The 
students also became more aware of the skill sets 

they need to further develop to contribute and 

make a mark in the industry. The next edi}on of 
IAC is being planned this year too in the month of 

August. We hope to ignite some fresh perspec}ves 
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;V	�7a		ĤZ�	/n	��	L/ 	�K+	�ZA)V	�V 	L3�	L7�L;%	
L��	�K)V	�O	�7ư�%K	+A%O	<Wm	�	�;O	�K	�3K	
;aǇ1$	.O	 �;O	;K3	�Ǎ	/<O)V	 /n	�0ZL�%	�1)V	
�O	 0Z�)K	 <Wm	 </	 �;	;K3	.O	�P �	 )�	 oLƸ�Z$Za	�Z	
�úL3%	�1)V	�O		ſO'	�1%V	<q,	L�;;V		;	L71K;%	�Z	
-1�1K1	1�K	�K	;�V 	L�;�V 	L3�	�	�	 O	+K3�K"	
)V	1V L;3n 		ǇO3	;V 	�1	�;	%1<	�O	(1$O0	;a�!)Za	
�K	L)/Kh$	L�0K	<W,	</n		ſO'	<W	L�	�	�;O	'Z	L'7;O0	
L7�K1-L7/8h	�V 	/Kī/	;V	ųK;	/n	0Z�'K)	'V�Km

this year too, thereby holding to the legacy that IIT 

Palakkad stands for in building resilient skill sets 

and thereby sustainable organisa}ons, we hope to 
have IAC contribute towards prac}ce through the 
two-day-long delibera}ons.
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)P;a(K) 3 �K0ZL�% +M10Z�)K�a  
�7a +1K/8h'K�O ;V7K�a

�	�	 O +K3�K" N?% �K0h1% 
+M10Z�)K�a
�	�	 O	 �V 	 ;a�K0	 ;'ǛZa	 ĦK1K	 �P 3	 L/3K�1	 125	
�K0ZL�%	 +M10Z�)K�a 	 �7a	 32	 +1K/8h'K0O	 +M10Z�)K�a	
�Z	�W3	 2022	;V	/K�h,	 2023	�O	7L(	�V 	 '[1K)	z.	
58.93	�1ZA	1KL8	�V 	�P 3	-� 	�V 	a%�h%	;ŽK3K	�0K	
&Km	 �;/n	 "O�; O-	 �a;+K01,	 �;	�1-O-	 1K/K)P�)	
,V 3Z8O+,	 �;	�1-O-	/WL j¹,	 �;	�1-O-	 	;O�1�,	
�;	�1-O-	 ;O�1�O,	 "O�; O	 �	;O+O�;,	
�;	�1-O	 	�/	®Q,	 �;	�1-O	 �;�1�O,	 )V8)3	
L/8)	 �)	 L</K30)	 ǌ"O�	 (�)�/���;),	 �V 13	
1Kù	 L7ðK),	 �[ĤZL��O	�1	 +0Kh71$	 +M1:',	 "O�; O	
;O�;�1�	,	 �;	�1-O	 /WL j¹,	 ǌK;h-�/�	,	
;V/O�a "¡1	 M1;�h	 �X+t1V8),	 ;O�;�	�1,	
�/	�	 O7K	,	�)�1-O,	�;1Z	�L%L�0K	 ,	�;	�1-O	
�)+O"O�,,	 "O�; O	 �)�;�/,	 "O�; O	 �;	�1"O,	
;O"O�1�	,	 �V ���1�	,	 ;O;O�1�	,	 L)ǇZ,	
�V �	�	�,-O,	"O-O O,	"O�; O	-	"ŮQ�/ O,	-V¹3	
�aL"0K	�a ;Nƌa�	�3�3+O,	�	��0Q-O	�) O�	���;O	
,K	a"V8),	 �	;O�;�;�1,	 ��"O�,;O	 ;O�;�1,	
L-Ơ	 �a "	 /VL3a"K	 �V ̂;	 ,K	a"V8),	 "O�; O	 ;O",	
�	�	 O	 /�K;,	 �	;O�/�1,	 1V"+K�)	 L;ÎƠ	
�aL"0K	 �K.	 L3L/ V",	 <W'1K-K',	 �;	�1-O	 �	 O�;,	
"O�; O	 /L<3K	 7WðKL)�,	 �	�	 O�O	  O�	"O�,,	
�V �;;O�; O		 -W�- Q -3W-	 +Zǌ,	 L�)�K	 ;O�;�1,	
"O�1"O�,	 ;O��	�1,	 �a 1)V8)3	 �aǌOĆQ 	 ,X1	
�)7K01)/n 	 �a "	 "V73+/n ,	 "O�1"O�	 �)+O��3,	
 X+3K�)	 3XL�Nǌ¹	 +K�h 	 �K�7V m	 L3L/ V",	 'Lµ$O	
1V37V,	 /ƌO�Z17V01	 �a�.,	 ;O�	 /K�h 	 �71;O�,	 /K�h 	

�71;O�,	L;L7 V�	�a L"0K	�K�7V m	L3L/ V",	,ǌhǕV;	
"V73+/n 	 /W)V�/n 	 �K.	 L3L/ V",	 ,ǌhǕV;	 "V73+/n 	
/W)V�/n 	�K.	L3L/ V",	�ZNâ	/V j Z	1V3	L3L/ V"	(KMRL),	
�;1Z	�Z+;8)	�XoŔV¹	(IPRC),	�V 13	�3	�KL(�1$,	
�O		 �a L"0K	 �a"Nǌj 03	 �K�7V 	 L3L/ V",	 �a 1)V8)3	
�aǌOĆQ 	,X1	�)7K01)/n 	�a "	"V73+/n ,	�a 1)V8)3	
�aǌOĆQ 	,X1	�)7K01)/n 	�a "	"V73+/n ,	ƌj K7X03V 	
� Z/ZL 7	 �K�7V 	 L3L/ V",	  j V/�Z	 ;O+O�O	 �a L"0K	
L3L/ V"	,	;a;V1K	�a�OL)0M1a�	L3L/ V",	�M1�V8)	L"�K�)	
�a "	M1;�h	-Z"h	(�	"O�1-O),	�a ǌj³)	NǇ3	"V73+/n 	
�K	a L;3	�,	�aL"0K,	�ZNâ	;3V/	+K�+3K�)	�K�7V 	
L3L/ V",	�1	 L7;O	�a ;ƌ	�K�7V 	 L3L/ V"	/<K1KƸj 	;V	
�Kō	L)L(�'K0%K	�;/n	;NſL3%	<qm		
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8.1 �K0ZL�% )P;a(K)
�K0ZL�%	)P;a(K)	�V 	µV�	/n	L)ŷL3N�%	+M10Z�)K�a	+1	�K1h7K		�K1Ž	�O	�		&O,	L�)/n	�P 3	
-� 	z.	55,19,17,841.00	&Km	

�K0ZL�% +M10Z�)K�a
�/ 
;aÃK

+M10Z�)K �K )K/ L)L( �'K%K ��n;O �/P� a7V:$�MKh �P 3 -� 7L(

1 "O�; O	�aǕK01	
,W 3ZL8+	(�Vŀ		
�L$%O0	;aǑK)	;V	
ǑK)Ka%M1%)

"O�; O	�aǕK01 "X.	+1a�/K	;1�K1 z.	1,339,329 01	L;%a-1	2016	-	
31	�Ǎ	2022

2 ;K/�O	�1	
-K0Z/VL"�3	
)P�0Z�Za	�V 	L3�	
ĆQ)	�1)V	0ZÔ	�P$Za	
�V 	;K&	�K0Khċ�	
{+	;V	L)0aL�%	
/W�Z/Z3V®QƠ	�K	��	
)0K	7�h

�;	�1-O-	
1K/K)P�)	,W 3ZL8+

"X.	L/İQ 	+Z1V3 z.	3,800,000 13	�Ǎ	2018	-	
12	�Ǎ	2023

3 3K�h	"K�/nƮ3	
7K013V;	;a�K1	
�$KL30Za	/n	.[L%�	
+1%	;P1µK	�V 	L3�	��	
�ŹV9"	;n�L;a�	-V9"	
�V /7�h 	

"O�; O	�aǕK01	
,W 3ZL8+

"X.	3¶O	)1L;ƅ)	
čK�1K�)

z.	3,500,000 28	L;%a-1	2018	-	
27	L;%a-1	2023

4 ņQ	NǕ)-�L-h 	
;K/�O	�V 	
L);Z j ZL+�	.[L%�	
�P$Za	�O	�Z�,	��3	
L�ǌ3	;aƲV:$	�1	
�Ka�

"O�; O	�aǕK01	
,W 3ZL8+

"X.	;Z</	/ŀO z.	3,500,000 15	¡Q -1	2018	-	
14	¡Q -1	2023

5 " j K�,a ³)3	�Z-	
�V 	%�h ;a�%	L"�K�)	
�1	�Z O)	�;-
+KL/ Z3V8)	�O	�Z�	
ĦK1K	"O����;O	
+KNƙ X03	
�;K�3 j Ka;,V 1V@	
�V 	;ű j V ̂;	�O	
+<�K)"m

�;	�1-O-
	;O�1	(�K1a L.�	
�W M101	)P;a(K))

"X.	;P8.K)	
;K(P�K)

z.	3,312,452 15	L';a-1	2018	-	
14	�Q)	2022
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6 L 8Q	�7a	Ŭ"	7V3ZL; O	
�/VL�a�	�V 	L3�	��	
+Z o-3,	L�CK0%O	
�7a	;VƖ-�K�"V"	
-V";K�"	ƌj K;K	a"	
�$K3O	�O	�Ka�

�;	�1-O-	
	;O�1�	(�K1a L.�	
�W M101	)P;a(K)	
+P1ǇK1)

"X.	/<V8	1L7ĺ)K&	
+Lŀ�1

z.	4,901,830 30	/K�h	2019	-	29	
�Q)	2022

7 	â	'-K7	1;K0)	
L7ðK)	�V 	;WĜKaL%�	
/X"L3a�	�1	
;K/Kņ	�$L7�	
�$KL30Za	�K	ī0)

"O�; O	�aǕK01	
,W 3ZL8+

"X.	L�0�P /K1O	
;O.+O.

z.	1,394,192 01	�W3	2019	-	31	
/K�h	2024

8 /K��Z7V7	;V	
L/3O/O 17V7	%�	
.K1%O0	+Ka�7O a	+OBO	
(5	�O)	;V3P31	/Z-K�3	
)V 7�h 	)P�0Z�Za	�V 	
L3�	�1�,	�a  -
�a "	(�1�,�,	)	
L)NƷ0	� �Za	�K	
L"�K�)	�1	L7�K;

�;	�1-O-	
	;O�1�	(�K1a L.�	
�W M101	)P;a(K)	
+P1ǇK1)

"X.	;P�Z/3	"V z.	4,211,530 14	/		2019	-	13	
¡Q -1	2022

9 /K��ZL-03	
L";VL3)V8)	;V3	�K	
	+0Z�	�1�V 	+L8Ƹ	
�3		+�K1	�Z	
.Q�3	/R'P�1$	�1	
"OŞZ1K�"V8)	�V 	
;K&	��O�R %	�1)K

�;	�1-O-	
	;O�1�	(�K1a L.�	
�W M101	)P;a(K)	
+P1ǇK1)

"X.	�7O$K	�a�K(1) z.	3,519,480 15	/		2019	-	14	
)7a-1	2022

10 �aL8�	�3�	+O	
;XL3"	Şq�	�V 	
;K&	;O�,�;	�W)3	
�a �V8)	/n-;h		�K	
ƥ7<K1	�1	L"�K�)

�;	�1-O-
;O�1�O	(�Z1	
M1;�h	�Ka )

"X.	L)3	�P /K1	
�/.7O.

z.	3,426,691 15	/		2019	-	14	
)7a-1	2022

11 �K	a 1+3Z	L"ŝQ�)	
ŞV/	/n	;Q 	/X"L3a�	
�7a	/K+)

�;	�1-O-	
	;O�1�	(�K1a L.�	
�W M101	)P;a(K)	
+P1ǇK1)

"X.	�R ƽK	8V:	L�M1 z.	4,655,040 16	/		2019	-	15	
/		2022

12 /<K;K�1	73Z�)	
�V 	L3�	�W7-�VM1%	
<K�L�"	a"17X 1	
7VL<�3

�;	�1-O	
�Z1	M1;�h	�Ka 	
(;O�1�O)

"X.	8Ka%�P /K1	/Z<) z.	2,838,284 17	�P3K		2019	-	16	
�)71O	2023
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13 1K@:	�+�KM1�	
�K1a O	�V 	;K&	��	
L�ŌZ�KL,�	3K��V1O

"O�; O	
�	;O+O�;

"X.	+O0Q:	+O.	�P z1 z.	2,268,000 26	�P3K		2019	-	30	
L;%a-1	2023

14 "V73+/n 	�,	,W 3P1V 	
L3L/L a�	"K0�K/	,Z1	
;1,V ;	/Z"O,K�"	
ƨO3-1V3	a"	L7a"-
 -Kh�)	-VM1a�	/W OM103	
�Q	1ZL3a�	�Ka W¡	
,L �	ǌ"O�

�;	�1-O			�/	
		®Q

"X.	"O.	�V 87)	 z.	4,927,120 27	)7a-1	2019	-	26	
)7a-1	2022

15 ƌj K-�VL;�)	
/8OL)a�	�,	L�L 3	
/W OM103	-	/ OM103	
/K��Z-ǌj�13	
+;h+VN¡7	a"	�L a�	
��	1V L"0;	�,V ¡

�;	�1-O	
�;�1�Om

"X.	,�3	</' z.	3,165,190 03	L';a-1	2019	-	
02	�Q)	2022

16 .K1%	/n	
<K�"j Z¯K�/VL �	
�1/	;O/K�a	+1	-AV	
+W/K)V	+1	/<K;K�1-
7K0P/a"3O0	� )K	�K	
;a-a(

�;	�1-O	
�;�1�Om

"X.	8L/hƻK	L;a< z.	1,973,180 03	L';a-1	2019	-	
02	�Q)	2022

17 L</K30O	µV�	+M17<)	
)V 7�h 	/n	L; O�)	
/ZL-L3 O	+W )h	�1	
�+'K	;a7V')8O3%K	
+1	L7�K1	�1%V	~�	
L)�K;O	L7�ƕZa	�K	
L7ƲV:$

1KƸj O0	L</K30	
ī0)	L/8)	
(�)�/���;)

1.	 "X.	-O.	�V .	
.7&1K&)

2.	 "X.	/)Z�	
�/	(;<K0�	
�Z,V ;1	
�	�	 O	
L'ƛO)

3.	 "X.	1K~3	 O.	
�/.	(;<K0�	
�Z,V ;1,	
�	�	 O	
1Z+A)

z.	1,353,836 10	L';a-1	2019	-	
09	L';a-1	2022

18 �V 13	/n	;Q�V	�O	
%W0K1O:	�37K0P	
+M17%h)	�V 	;a-a(	/n	
��	ƥK+�	/QƚKa�)

L7ðK),	�[ĤZL��O	
�1	+0Kh71$	�V 	
L3�	�V 13	1Kù	
+M1:'

"X.	;P.K8O:	L/�K z.	1,288,000 18	L';a-1	2019	-	
18	�Q)	2022

19 3Z	7ZƌV�	/V/	
��P�8)	0QL;a�	
)V�VL 7	�W +VL; n;

�;	�1-O	
�;�1�Om

"X.	1L7a'	�X0 z.	2,773,690 21	L';a-1	2019	-	
20	�Q)	2022
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20 .K1%O0	�3VN¡j�	
7K<)		ĤZ�	�V 	L3�	
��	;/�	<O 	L;a�	
�(KM1%	-W 1O	&/h3	
�-a()	�$K3O	�K	
L"�K�)	�1	L7�K;

�;	�1-O	
�;�1�Om

"X.	;/1�O%	�a'K z.	3,070,370 26	L';a-1	2019	-	
25	�Q)	2022

21 �	/ƌO/Z"3	�V)-
/8O)	�a 1,V ;--V9"	
ņQ1Z-�)<n;/n 	
L;ǌ/	,Z1	M1 L"k�	
'	L"¯K�)	�,	
�ZLÎL 7	�a "	/Z 1	
,a ³)	�)	'	
3l-ǌV�	�,	
"V/n�L80K,	ǌj Z�	�a "	
+KL�h ň)9;̂		L";O�	
+V8a 

"O�; O	
;O�;�1�	

"X.	/<V8	�1	
+Lŀ�1

z.	6,717,160 18	�)71O	2020	-	
17	�)71O	2023

22 ��;Z3V V"	 j Ka�O8)	
/V 3	� /	�)	
L",V ¡-	�a�OL)0"h	
�K,O):	L;a&VL;;	
�a "	�W  KL3L �	
�¹O"V8)	�,	
�a'Q 1	7Z3V K�3	
��o�L)�	�a +K	a"

�;	�1-O	
;O�1�O;

"X.	L')V8	��'O8) z.	3,767,070 05	,171O	2020	-	
04	�Ǎ	2023

23 L"ŝQ�	�a 1,V ;	
�/9"h	-K	a"1O/
L,)K� 	7KƚQ/	
�V /7�h 	,Z1	
�ŹVL;-3	L7Ǉ;	
ŞZ�

�;	�1-O	/WL j¹ "X.	�$V8	) 1K�) z.	660,000 21	,171O	2020	-	
20	,171O	2023

24 �M1�a  V"	L"0K/O 1	
�,	�K,	

�;	�1-O	/WL j¹ "X.	'O+�	1K�Vĺ	
�;K'

z.	660,000 21	,171O	2020	-	
20	,171O	2023

25 "V73+/n 	�,	
/V/�V)-�)L,)	
ǌV/	�Q V"	+K�3	�7a	
	)�K	L-<VL701	a"1	
+L3ř	3ZL"a�

�;	�1-O	
;O�1�O;

"X.	;P(O8	 O.�V . z.	3,041,700 07	/K�h	2020	-	06	
L;%a-1	2023



ANNUAL REPORT 2022-23 

I IT PALAKKAD
118

26 �O7K$P1Z(O	�1	
�a  O�q ;1	'7K	
L7�L;%	�1)V	�O	
L'8K	/n	L;a&VL �	
)P�/-+M1.KL:%	
/W�Z/Z3V®QƠ	�1	
L3L+"-L�ƛO	�V 	-O�	
-K%�O%	�K	ī0)

L7ðK)	/n	
+M17%h)�K1O	�1	
	ŀ%	)P;a(K)	
�V 	L3�	0Z�)K	
(STARS)	-	/K)7	
;a;K()	L7�K;	
/a�K30

"X.	L/a Q 	+Z1V3 z.	9,968,000 15	/		2020	-	14	
/		2024

27 +Zǌ-L;L3�X)	
;čK+)	�V 	'[1K)	
L)0%Kċ�	-�-��))	
�Z	Ǟ�KL3%	�1)V	�O	
L'8K	/n

;V/O�a "¡1	M1;�h	
�X+t1V8)

"X.	;a'O+	�a�) 	z.	711,805	 01	L;%a-1	2020	-	
31	�Ǎ	2023

28 ��	)		L;L a�-
 K�+	3Z1	L3a-	
M1<WL-L3 V8)	1Z-Z 	
�K	L"�K�)	�1	
L7�K;

7WðKL)�	�1	
�ĤZL��	
)P;a(K)	+M1:'	
(;O�;�	�1)

"X.	8Ka%K�P /K1	
/Z<)

z.	2,210,000 01	)7a-1	2020	-	31	
¡Q -1	2023

29 �R L:	/n	1Z-ZL ¹	�1	
Ǟ�K3)

�3V¡j XL)¹	�1	
;Q�)K	�[ĤZL��O	
/a�K30	(MeitY)

"X	8Ka%K�P /K1	
/Z<)	�1	�Z,V ;1	
3¶O(1	-V<1K	
(�	�	 O	�K)+P1)

z.	5,184,000 01	)7a-1	2020	-	31	
¡Q -1	2023

30 ¯ǌ1-�W L3�V V"	
ǕO"	�VL"³)	/X"3	
�Z	L)0ZL�%	�1�V 	
;A�	)V 7�h 	+1	
ùKL/%O0	L7;a�L%0Za	
�O	Ǟ�KL3%	+<�K)	
�V 	L3�	��	�ƊZM1-/

�;	�1-O	
�;�1�Om

"X.	-O.	�V .	
.7&1K&)

z.	2,659,820 19	L';a-1	2020	-	
18	L';a-1	2022

31 ;Xř7V01	)P�0Z�Za	
�O		â	�L%	
�)3K�)	/XL) M1a�

�;	�1-O	
�;�1�Om

"X.	;a'O+	�a�) z.	2,259,790 19	L';a-1	2020	-	
18	L';a-1	2022

32 <1�3:	<K"h7V01	
�¹V31V V"	1Z-ǌ	
�1)V3	�"KLŌ7	3L)k�

�;	�1-O	
�;�1�Om

"X.	;P�Ǣę/	/P3K z.	1,724,280 19	L';a-1	2020	-	
18	L';a-1	2022
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33 ;K/�O	�1	
-K0Z/VL"�3	
)P�0Z�Za	�V 	
L3�	/XĎQ31	
+Zǌ-L;a&VL �	
;a8Z()	�V 	;K&	
)P�/-+M1.KL:%	
/W�Z;K�L�3	�V 	��	
)�	7�h	�K	L"�K�)	
�1	;aƲV:$m

�;	�1-O	
;O�1�O;

"X.	L/a Q 	+Z1V3 z.	5,364,832 21	L';a-1	2020	-	
20	L';a-1	2023

34 /WL+a�	'	,ZNƎa�	/	
L/ǗZNƎa�	/V�KL)ø	
�,	;̂	�"O1	
0QL;a�	L;a�3	
/ZL3®Q3	ŞZ1V;n;	
ǕV¡j ZǇZ+Om	

�;	�1-O	
�;�1�Om

"X.	;P�%O�	;V)	
/�P/'K1

z.	2,870,000 22	L';a-1	2020	-	
21	L';a-1	2022

35 5	�O	;V3P31	L;ǌ/	
/n	0Q�1�3�3;O	�Z	
;µ/	�1)V	�V 	L3�	
;V3-�O	/WL;7	/O/Z	/n	
/X"L3a�	3V n;O

�;	�1-O	
�;�1�Om

"X.	�ZL-)	�KaL;; z.	1,100,950 22	L';a-1	2020	-	
21	L';a-1	2022

36 �W 1V¡1K�L@a�	±Ka /	
�a œQ 1:	�a  Ka�3/n 	
�)	)Z�;	±Ka /	�1Z1	
�1V N¡a�	�Z"

�;	�1-O	
�;�1�Om

"X.	L/%	�P /K1	
+K3

z.	2,266,771 23	L';a-1	2020	-	
22	L';a-1	2022

37 L;a�3	L�ǌ3	L7�K;	
�1	 Z+Z3XL��3	
;K/�O	�O	�Ka�m

"O�; O	�aǕK01	
,W 3ZL8+

"X.	/[L/%K	)a'O z.	3,500,000 24	L';a-1	2020	-	
23	L';a-1	2025

38 0Q�3+O	/WL;7	��	
�a œQL a�	�V 	L3�	
��Kh-�P 83	/ƌO�Z1	
�Z�K/V-3	�¹V3V1V 1

�;	�1-O	
�;�1�Om

"X.	;č�O%	'K; z.	1,624,980 25	L';a-1	2020	-	
24	L';a-1	2022

39 2	"O	;K/�O	/n	/WÎV Z	
+M17<)	ī0)

�;	�1-O	
;O�1�O;

"X.	�0�P /K1	
-K3K�R ƽ)

z.	4,528,383 28	L';a-1	2020	-	
27	L';a-1	2023

40 �)	�®P1V 	a"	
�L,L8�a  	+W1V3V3	
�1̂	-;O	L"L� K��1	
,Z1	/Z�9�1	;n�L;a�

�;	�1-O	
�;�1�Om

"X.	�O)K&	7O. z.	2,805,440 30	L';a-1	2020	-	
29	L';a-1	2022
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41 +% O0	%V3	/	�W;	
�1	ņ	;/P�O	
)P�0Z�Za	�V 	L3�	��	
/WL)+P3V 1	�V 	;K&	��	
�a VL3�n 	a"17K 1	
7VL<�3		�K	L"�K�)	
�1	L7�K;m

)[;V)K	)P;a(K)	
-Z"h

"X.	8Ka%K�P /K1	
/Z<)

z.	4,526,850 25	�)71O	2021	-	
24	�)71O	2024

42 �ǌO/V8)	�,	'	
&/h3	�Ka W¡	�a "¡n;	
�,	M10L3Nǌ�	
ǕV;�Kř	-ZƌV"	
�X�a 

�;1Z	�L%L�0K	
�K0h�/,	a%M1µ	
L7.K�

"X.	;/1�O%	�a'K z.	3,044,000 19	,171O	2021	-	
18	,171O	2023

43 /K� Z�XNıj 03	
�L%8O3%K	�1	
�K/�K�	�Z	
L7L)0L/%	�1)V	
/n	�Z O)	�;-
+KL/ Z)K�3V8),	
��/K�	�L%7%l	�Z O)	
L3L+"V8)	�O	.QL/�K	
�Z	;/�)K

�;	�1-O	
�)+O"O�,

"X.	;P8.K)	
;K(P�K)	
(�)"O+O�,	-	"X.	
)P+/K	L-)X0)

z.	2,025,600 09	/K�h	2021	-	08	
/K�h	2023

44 1V�),Z;h/n 	�Z1Z�)	
�)	L��	-n 	�W ŗ	
-	,V L �	M1ǕKa;:	
�)	�¹+VM1/n 	�a "	
�)KL3L �3	ǌ"O

�;	�1-O	
;O�1�O;

"X.	/(P	�KL%h�	�/. z.	3,422,232 10	/K�h	2021	-	09	
/K�h	2024

45 ;K/KL��	)V 7�h 	
L7ƲV:$	�V 	L3�	
�V /7�h 	�1	�a +K�31

"O�; O	1KƸj O0	
;P+1�a œQL a�	L/8)	
(�)�;�/)

"X.		ŀO�R ƽ)	�V . z.	2,334,000 12	/K�h	2021	-	30	
�Q)	2023

46 �	�	 O	+K3�K"	
+M1;1	�V 	L3�	
7KǍL7�	;/0	7K0P	
�P$7āK	�1	/[;/	
/XL) M1a�	�$K3O

�	�	 O	
+K3�K"

"X.	�7O$K	�a�K(1) z.	14,596,658 20	/K�h	2021	-	19	
L;%a-1	2023

47 -AV	+W/K)V	+1	
L;/P3V8)	�V 	L3�	
�/Z,t;	;XL3"	�K	
/V;ZǇV 3	/X"L3a�

"O�; O	1KƸj O0	
;P+1�a œQL a�	L/8)	
(�)�;�/)

"X	L7ƳK;	7O	�1	
"X	L+)K�O	�[(1O	
(�;ZL;� 	�Z,V ;1,	
.[L%�O,	�L$%O0	
L7ðK)	;aǑK),	
�Vŀ	)

z.	4,581,000 24	/K�h	2021	-	31	
L';a-1	2023
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48  K�/	;O1O�	"V K	/n	
�1/	� )K�a	�K	+%K	
3�K)V	�1	.L7Ǆ7K$O	
�V 	L3�	1Z-ǌ	/ƌO-
ƥQ	3L)k�

�;	�1-O	
;O�1�O;

"X.	;<V3O	-O. z.	3,617,337 25	/K�h	2021	-	24	
/K�h	2024

49 �Z/WL )	;n-3O	
�1	�L%8O3%K	�K	
/ƌOǇV 3	/X"L3a�m

"O�; O	1KƸj O0	
;P+1�a œQL a�	L/8)	
(�)�;�/)

�Z,V ;1	+O.	-O.	
;P)O3	�P /K1	
�1	�Z,V ;1	
1a�O%	+L"ŊK V1O,	
-K0Z;K�a;V�	�1	
-K0Z�a�OL)0M1a�,	
.K1%O0	�[ĤZL��O	
;aǑK)	-XźV

z.	2,426,520 06	�W3	2021	-	05	
�W3	2023

50 ��O�R %	L7'̂%	
�1	�LŌ�3	/K+	
µ/%K	�V 	;K&	��	
�3	"O	�(KM1%	;[1	
L;ƀP3V 1	�K	L"�K�)	
�1	L)/Kh$

"O�; O	
(�;	�1"O	
2019	-	;[1	��Kh	
)P;a(K)	�1	
L7�K;)

"X.	1L7a'	�X0 z.	6,540,601 15	�W3	2021	-	14	
�W3	2024

51 M1L�)3	1Z"	1V L;L3�a ;	
0QL;a�	3q";3K�"	
;;VLŌL-L3 O	/K"3

�+'K	3�O3K+)	
-PL)0K'O	#Ka�V	
�V 	L3�	�!-a()	
(;O"O�1�	)

"X.	1K�V 8	+O	L+ƛ	 z.	732,000 10	/		2021	-	09	
/		2022

52 �V 13	1K�/K�h	
)P;a(K)	;aǑK)	�V 	
;K&	;/�[%K	ðK+)

�V 13	1K�/K�h	
)P;a(K)	;aǑK)	
(�V ���1�	)

"X.	;P(O8,	 O.	
�V .	(11.09.2022	
%�)	�1	"X.	-O.	
�V .	.7&1K&)	
(12.09.2022	;V)

z.	6,000,000 13	�P3K		2021	-	12	
�P3K		2024

53 �X01	L�0Z V¹ K�3	
/�-Q%	% -a(Za	�V 	
�'8h)	+1	ī0)

�n �O0	�X01	
)P;a(K)	;aǑK)

"X.	L'ƥK	+O.7O. z.	2,532,000 24	�P3K		2021	-	23	
�P3K		2024

54 ,P  +K&	L)/Kh$	�V 	L3�	
)Z7Z�V  	NǑ1O�1$	
�[ĤZL��O	+1	ī0)

L)ǇZ	L-Ǝ;h	�a "	
"V73+;h	�K�7V 	
L3L/ V"

"X.	7O$K	7V$P(1) z.	849,600 01	�Ǎ	2021	-	
01	�Ǎ	2023

55 1V L;L3�a  	1V�),Z9"h	
;Z�3	ǌj�1	
,X1	'	;ǌV)V-3	
ǌV-3K��V8)	�,	
ǌO+	ǜZ+	�a "	
3q";3K�"	L/L �V8)	
/V�1

�V 13	�a�Kǌj�1	
�ŇVǌ/n 	,a "	-Z"h	
(�V �	�	�,-O)

"X.	L'ƥK	+O.7O. z.	7,487,280 01	L;%a-1	2021	-	
01	L;%a-1	2023
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56 2	"O	)W)Z/W VM10Ơ	
�K		+0Z�	�1�V 	
ņQ1Z3XL��3	L7�K1Za	
;V	;a-aL(%	-K0Z/K�h 1	
�K	�ƓO	+%K	3�K)V	
�V 	L3�	�/	3K�%	7K3V	
;n;1		+�1$Za	�K	
L)/Kh$

�W7	�[ĤZL��O	
L7.K�

"X.	ŤP3	18O'	+O z.	11,360,000 01	L;%a-1	2021	-	
31	�Ǎ	2026

57 L"�K�)	�a "	
"V73+/n 	�,	
�Zǌ-�,V N¡7	
ŞZL a�-;Z31	�)�l	
�)1V8)	 V©Z3X�O@	
a"	�a�Kǌj�1	,X1	
L�L7a�	L)013O	
@O1Z-�)�l	L73V�

"O�; O	
(�;	�1"O	
2019	-	;[1	��Kh	
)P;a(K)	�1	
L7�K;)

"X.	�Z�P 3)K&	;O.	
�1	"X.	�OL)7K;	
.KǇ1	�1a�O,	
�	�	 O	.P7)VƳ1

z.	4,521,200 14	L;%a-1	2021	-	
13	L;%a-1	2024

58 .Q-%�)O�O	
�a�OL)0M1a�	)P�0Z�Za	
�V 	L3�	)X)-�a �O 	
.K�Za	;L<%	;O	�a "	"O	
��1V 	�K	+P)�h�$

"O�; O	-	
"ŮQ�/ O	
(+L8Ƹ	�-a()	
�[ĤZL��O	�K0h�/)

"X.	L'ƥK	+O.7O. z.	6,618,440 15	L;%a-1	2021	-	
14	L;%a-1	2024

59 -V¹V3	�a L"0K	
�a ;Nƌa�	�3�3+O	�V 	
;K&	;/�[%K	ðK+)

-V¹V3	�a L"0K	
�a ;Nƌa�	�3�3+O

"X.	;n�L&3�P /K1	7O. z.	216,000 13	¡Q -1	2021	-	
12	¡Q -1	2022

60 �8)	��ZNǌ�	
"V K	L.3V�O0	�1	
L7ƲVL:�O	�V /7�h

)[;V)K	)P;a(K)	
-Z"h

"X.	;<V3O	-O. z.	2,899,657 27	¡Q -1	2021	-	
26	¡Q -1	2022

61 �V)Q31	;K/�O	�K	
�XoŔV¹	)V 7�h 	
L7ƲV:$m

"O�; O	�aǕK01 "X.	�R ƽ1K�	�V .	+O. z.	700,000 01	)7a-1	2021	-	30	
�W3	2022

62 /K��Z7V7	)P�0Z�Za	
�V 	L3�	�3V¡j XL)�	
/	,Z ZL)�	-q"	�W+	
;K/�O	�K	L;/P3V8)	
ī0)m

�;1Z	�L%L�0K	
�K0h�/,	a%M1µ	
L7.K�

"X.	;P�Z/3	'V z.	1,368,000 04	L';a-1	2021	-	
03	L';a-1	2023

63 3V01	�a�OL)0M1a�	
�K		+0Z�	�1�V 	
�K-hL)�	
�3V¡j Z�ZL/�	
	+�1$Za	�K	L"�K�)	
�1	L)/Kh$

�;1Z	�L%L�0K	
�K0h�/,	a%M1µ	
L7.K�

"X.	1V7%O	+ģ)K.) z.	2,470,000 07	L';a-1	2021	-	
06	L';a-1	2023
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64 /VL"�3	�/VL�a�	/n	
�"7;o�M103	 V¹	�V 	
�L%	"O+	ņQ13	)V 7�h 	
�Z	;P1Lµ%	�1)Km	

�	<-	
�) O�	���;O	
,K	a"V8),	
�	�	 O	�K)+P1

"X.	L77V�	�%P7o'O z.	1,303,520 07	L';a-1	2021	-	
06	L';a-1	2024

65 ,K�a L"a�	'	�Z�VL) 1	
�,	�K-h)	�)<Kň	
/V 3-+Q1	ǌK;h

�;	�1-O	
�;�1�Om

"X.	�Zë73	-)�l z.	1,994,335 13	L';a-1	2021	-	
12	L';a-1	2023

66 ǌ"O	�,	
&/t1V�P3V8)	�a "	
7n�L 3V8)	�)	 L/h 	
/K	a"	ǌj�1:	
-K0ZL//VL �	L"�K�)	
�Ka;VŌ	,X1	+WL;7	
�Q Ǝ	L-NƎa�

�;	�1-O	
�;�1�Om

"X.	�/Z'	�P /K1	
�PōK

z.	3,258,030 29	L';a-1	2021	-	
28	L';a-1	2023

67 <K		1OņP�-V3	�7a	
+K71	�3V¡j XL)¹	
+~a�	�V 	;K&	.L7Ǆ	
�O	+K71	�$K3O	�O	
	ŀ%	/XL) M1a�	�V 	
L3�	��	;Xř7V01	
;ZƚQ8a;	�K	L"�K�)	
�1	L7�K;

�;	�1-O	
�;�1�Om

"X.	/K);	�P /K1	
�V)K

z.	2,905,950 30	L';a-1	2021	-	
29	L';a-1	2023

68 �01ZǕV;,	��Kh	�1	
ǞKǒ	µV�Za	�V 	L3�	
 O�		L/�	(K%P	�1	
)O	L/�	(K%P	L�a 	�O	
;XL3"	ǌV 	7VNƎa�

�;	�1-O	
�;�1�Om

"X.	-PâO-K-Q	
L7�K1+P

z.	3,259,870 31	L';a-1	2021	-	
30	L';a-1	2023

69  V��)	+M10Z�)K ��"O�,;O	
;O�;�1

"X.	�7O$K	�a�K(1) z.	207,108,278 01	�)71O	2022	-	
31	/K�h	2025

70 "-W)�XNř0)	
,K�3VM10KL;;	�V 	
�O/Z&V1V+O	<ǍµV+	�V 	
L3�	7P�VM10K	-W)�XřO	
;V	��	)�	�a j K;VƚP31	
ǌV1X0"	<K/t)-
-K�a L"a�	M1;VŌ1	�K	
-K0Z/Z3V®Q31	3µ$	
7$h)"m

�;	�1-O	
;O�1�O;

"X	;P�.K%	/P��l,	
+8P	L7ðK)	L7.K�,	
�K�O	)�z3	
L7ƳL7ĤK30

z.	108,300 24	�)71O	2022	-	
23	�)71O	2025
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71 +Z o-3	�1	�/	
3K�%	7K3V	)P�0Z�Za	
�V 	L3�	��	� Z/V8)	
ŞZ1Vň	ǜK�"	
�/VL�a�	/K��ZǇZ+

�;	�1-O	
�;�1�Om

"X.	L7�0	/P13O(1) z.	3,125,350 28	�)71O	2022	-	
27	�)71O	2024

72 )V�VL 7	�W +VL; n;	
�NŔ�V 8ň	�V 	L3�	
,V 1Z�3VN¡j¹	�K	
/ƌOǇV 3	/X"L3a�	

�;	�1-O	/WL j¹ "X.	1L7a'	�X0 z.	660,000 18	,171O	2022	-	
17	,171O	2025

73 ;a1�)Kċ�	-K(K�a	
�V 	%<%	/WL j¹	�Z	
,W ¡1	�1)K

�;	�1-O	/WL j¹ "X.	3¶O	)1L;ƅ)	
čK�1K�)

z.	660,000 21	,171O	2022	-	
20	,171O	2025

74 �)	�¹V¡	M1�ƌ	
�)	�)13K�ó	;�VĦ-
0V-L�%K�7	/K"3m	

�;	�1-O	/WL j¹ "X.	+RėO	)K1K0$	+O. z.	660,000 23	,171O	2022	-	
22	,171O	2025

75 L7�3Ka�	/L<3K�a	
�V 	L3�	�V L" 	�¹V;	
�1	1Z��K1	�V 	7;1

�	;O�;�;�1 "X.	/R%K	1X0 z.	300,000 23	/K�h	2022-	22	
/K�h	2023

76 L-Ơ	�a "	/VL3a"K	�V ̂;	
,K	a"V8)

L-Ơ	�a "	/VL3a"K	
�V ̂;	,K	a"V8)

"X.	L77V�	�%P7o'O	 z.	2,528,935 24	/K�h	2022	-	31	
/K�h	2027

77 �Z"³)	�,	
-K0Z, l3K��1	�Z/	
;Z;h	;V+1V V"	0QM1)

L7ðK)	�1	
�[ĤZL��O	
L7.K�	-	;/K)%K	
;8N£�1$	�1	
L7�K;	�V 	L3�	
L7ðK)	(;O")

"X.	8)/P�K1K�Q	
8a�18V�1)

z.	8,923,790 31	/K�h	2022	-	30	
/K�h	2024

78 �/	3K�%	7K3O	
/XĎQ31	8[�K30	
��K�0Za	�1	ņ	
�OL7%	��K�0Za	�V 	
	ćK')	�V 	L3�	
�aL8�	{+	;V	
	+�KM1%	�V	7X 1	�1	
;O	�a "	"O	+L8Ƹ	�K	
	+0Z�

L7ðK)	�1	
�[ĤZL��O	
L7.K�	-	;/K)%K	
;8N£�1$	�1	
L7�K;	�V 	L3�	
L7ðK)	(;O")

"X.	8)/P�K1K�Q	
8a�18V�1)

z.	6,812,046 31	/K�h	2022	-	30	
/K�h	2024

79 ��h)Z,XǗV  	)V=;h	
��n Za	�1	7W(	
'7K�a	�K	�)-;K� 	
+%K	3�K)V	�V 	L3�	
+<))V	0ZÔ	/	+Z o-3	
-K0ZL//VL �	)W)Z;n;1

�;	�1-O	
1K/K)P�)	,W 3ZL8+

"X.	0P�n'1	�[A	
�Z KL�1O

z.	3,800,000 09	/		2022	-	08	
/		2027
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80 "O���1-�O�	�	
�ǍK7:	ǙK h	ǞKǒ	
/XL) M1a�	;V7K�a	�V 	
L3�	��	L�,K0%O	
+<))V	0ZÔ	�	� O-
�O+O�;	;µ/	
�a VL3�n 	7K� 3	
;K�)	/XL) 1	�K	
L7�K;

.K1%O0	�0PL7hðK)	
)P;a(K)	+M1:'	
(�	;O�/�1)

"X	�/.	;-1O/3		
/L$�a ')	�1	"X	
1K/	L-3K;	+�Z1O,	
�Z,V ;1,	�	�	 O	
�a'[1

z.	3,035,990 20	�Q)	2022	-	19	
�Q)	2024

81 <K		�1�+O	L/�$	
�K	L7�K;:	�W7-
�K0K�ƕ	�V 	�.K7	
+1	�0Z�8K3K	�Ka�

�;			�1	-O	+K71 "X.	;O.	7O.	7O$K	
7V$P(1)

z.	5,862,032 28	�Q)	2022	-	27	
�Q)	2025

82 �W +VL;L 7	
"O�0)K��V8)	�V 	
L3�	L��+Q$h	L;L3�X)	
�a�OL)0M1a�m

�;			�1	-O	+K71 "X.	1V7%O	+ģ)K.) z.	5,815,832 28	�Q)	2022	-	27	
�Q)	2025

83 /K��Z,V ;	;V+1V8)	
�)	'	-Z 3�8	
+KL3/1	a"1	
�)L,)/n :	�)	
�,V N¡7	{L3a�	
L�aL;+3	,Z1	
/K��ZǇZL+�	
��h)K�@V8)

�;			�1	-O	+K71 "X.	'V-K1%O	� �l z.	1,844,832 28	�Q)	2022	-	27	
�Q)	2025

84 �)+O O	�3	�1	L� 	
�V 	L7�K;	+1	+K03 	
3W-	�Z;h

�	�	 O	/�K; "X.	1L7a'	�X0 z.	500,000 �P3K		2022	-	�P3K		
2023

85 �;	�1-O	
�a 1)V8)3	 j W73	
;+Z h	(�	 O�;)	-	
�oœQ V8)3	�a VL3�n;	
+1	�					7Ǝh	
�Ka�V;	(�					
"ŮQ;O;O�		2022),	
� 3O

SERB	ITS "X.	)K1K0$	�)	
�R ƽ)

z.	113,673 18	�P3K		2022	-	30	
)7a-1	2022

86 )Ĳ	7 o¹	�71	
LĦ+µO0	�KC,	L)1a%1	
 j OL7"̂&	�KC	�1	
ŔK)1	�KC	�O	;/ǛK

�;			�1	-O	+K71 "X.	�V;O)	-K-Q z.	1,745,832 18	�P3K		2022	-	17	
�P3K		2025
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87 /ƌONŔL; O�	�a "	
�VL""	ƋV�K;	
;ZL;� V"	 Q 	
L,ƌj V8)	�,	
��L"03

�;			�1	-O	+K71 "X.	+1a�/K	;1�K1 z.	1,341,840 18	�P3K		2022	-	17	
�P3K		2025

88 /V;;h	1V"L+)	L;ÎƠ	
�aL"0K	�K�7V 	
L3L/ V",	<W'1K-K'	;V	
;O�;�1	,a "	-	2022

1V"L+)	L;ÎƠ	
�aL"0K	�K�7V 	
L3L/ V",	<W'1K-K'

"X.	;-1O/K3K	�/		
/L$�a ')	�1	"X.	
;P�Ǣę/	/P3K

z.	1,064,745 L;%a-1	2022	-	
L;%a-1	2024

89 �ŌZ�3V¡j XL)�	
)P�0Z�Za	�V 	L3�	
ǍM1%	;a�/$	(K%P	
�¹K�"	�1	
�¹O;ƖK�"	�K	
;aƲV:$

�;			�1	-O	+K71 "X	%)P�O	<ZƙV	
�[(1O,	;<K0�	
�Z,V ;1,	�	�	 O	
-XźV

z.	0 14	L;%a-1	2022	-	
13	L;%a-1	2025

90 3Z	3K� n;O	
�ƀQL)�V 8)	�V 	L3�	
�ZL"a�

"O�; O	�aǕK01 "X.	L)N�3	�R ƽ)	
�/	

z.	3,500,000 19	L;%a-1	2022	-	
18	L;%a-1	2027

91 L"Ǖ;h)	�a  j ZƎ	
�)	L;L3�Z	
�W  KL3ǌ	L"�K�)	
,X1	'	;V3VN¡7	
<K�"j ZM13V8)	M1�³)

�;	�1-O	
�;�1�Om

"X.	1ZL;&K	�P L)L03 z.	3,133,844 26	L;%a-1	2022	-	
25	L;%a-1	2024

92 �K73	�(KM1%	�R L:	
+KM1NǑL%�O	%a�	�V 	
�O 	L)0a�$	�-a()	/n	
�W7	L7L7(%K	�V 	�.K7	
�K	ī0)

"O�; O	/L<3K	
7WðKL)�

"X.	/L3h)	3Z+V� 2,962,272	z. 30	L;%a-1	2022	-	
01	�)71O	2025

93 �)	�ŇVNǌ�VL 7	
ǌ"O	�)	'	 VŸ13	
L�0Z/VL j�3	"W/V�	
;V;/n 	�Q	3O"1	-	�	
�V ;	�,	;1,V ;	
a"	�Z,K�3	"W/V�	
L" V³)	�)	L��	
�a�Kǌj�1

�V 13	1K�/K�h	
)P;a(K)	;aǑK)	
(�V ���1�	)

"X.	;n�L&3�P /K1	7O. z.	396,000 01	)7a-1	2022	-	30	
�W3	2023

94 "K��¹O�)	
;L�0$	�V 	%a�	
+1	��	�$L7�	
�L%8O3%K	+M1�V·

�V �;;O�; O		
-W�- Q -3W-	+Zǌ	
"X¡1V 	,W 3ZL8+

"X	ưK/K	1K/�R ƽ)	
("X	+ģV8	�	ĦK1K	
/K�h'8h))

z.	1,338,000 01	)7a-1	2022	-	31	
¡Q -1	2024
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95 5	�O	;a�K1	�$KL30Za	
�V 	L3�	ŔK)1	ĆQ)V-3	
�1�,	L,ƌ1	�K	
L"�K�)	�1	L7�K;

�V �;;O�; O		
-W�- Q -3W-	+Zǌ	
"X¡1V 	,W 3ZL8+

"X	/W1O	1K)O	�K</	
("X	;P�Z/3	"V	ĦK1K	
/K�h'8h))

z.	1,338,000 01	)7a-1	2022	-	31	
¡Q -1	2024

96 a"17K 1	��ZNǌ�	
�ƀPL)�V 8)	�V 	L3�	
� O�,�;	�1	
�;O"O�/	 j Ka;O7;h	
�K	L"�K�)	�1	
/QƚKa�)

)[;V)K	)P;a(K)	
-Z"h

"X.	�ZL-)	�KaL;; z.	2,136,880 02	)7a-1	2022	-	01	
)7a-1	2025

97  K7"̂h;	L-NƎa�	
±KaL  O-M1�	)K3V�	
-V;

�;	�1-O	
�;�1�Om

"X.	�ZL)L)�K	+K3 z.	2,071,870 09	)7a-1	2022	-	08	
)7a-1	2024

98 �V 13	1Kù	/n	-Ka(Za	
�K	;ONǙ�	�V L�L3 O	
L7ƲV:$

�V �;;O�; O		
	 O+O

"X.	z$	�;.�. z.	1,492,800 21	)7a-1	2022	-	20	
)7a-1	2025

99 -K0Z/VL"�3	
)P�0Z�Za	�V 	L3�	�O)O	
)P{+	�)�	�1	
	Ē�h�	ŞZ1Z;n 	
�Ka�

�;	�1-O	)V8)3	
+Zǌ-"X¡Z13	
,W 3ZL8+

"X	L8/O	�/	("X	
L/a Q 	+Z1V3	ĦK1K	
/K�h'8h))

z.	2,025,600 12	L';a-1	2022	-	
11	L';a-1	2024

100 ǌZ�Nǌ�	M1;Z)Kň	
-V9"	L" V¡1	0QL;a�	
L&)-L,ƙ	�aL �V V"	
,V 1Z�3VN¡j�

�;	�1-O	
;O�1�O;

"X.	1L7a'	�X0 z.	7,373,630 26	L';a-1	2022	-	
25	L';a-1	2025

101 /K��Z-/WL)+P3V8)	
�1	�K�t	+M17<)	�V 	
L3�	M1/Z 	L)0aL�%	
�Z3K�"3	1Z-Z :	
��	;VƖ	-;n-3O	
oLƸ�Z$

"O�; O	�aǕK01 "X.	/K0K1K)O	�/. z.	3,500,000 02	�)71O	2023	-	
01	�)71O	2028

102 �a �K�/VL �	Ca ³)	
�Z	L7L)0L/%	�1)V	
�V 	L3�	+X3O+VŌK�"-
�a �K�/	�a 1W³)	
/n	�Z O)	/KīL/�	
;a1�)K	�O	�K;aL��%K	
-	��	;a0P£	;WĜKaL%�	
�1	�K0ZL��	
oLƸ�Z$

�;	�1-O	�Z1	
)P;a(K)	)P'K)

"X.	+ģV8	� z.	3,483,832 07	�)71O	2023	-	
06	�)71O	2026
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103 <K�+1-XL3�	
ùKL/%O0	+M1�V·	
;V	%P1V7	�Z�W�V  	�K	
ī0)

�;	�1-O	/WL j¹ "X.	+h$	�L-1K� z.	660,000 07	�)71O	2023	-	
06	�)71O	2026

104 +X�;)	-O��L$%	
�V 	+M1/K$O�1$	
�V 	/Kī/	;V	ǇO)	
-O��L$%	�K	ī0)

�;	�1-O	
�;�1�Om

"X.	+h$	�L-1K� z.	1,278,662 09	�)71O	2023	-	
08	�)71O	2025

105 �ń/o8)	L�0Z/VL j�	
�Z�	 Q 		�ǌO/V8)	
�1Z1	-K	a"

�;	�1-O	/WL j¹ "X.	8Z�	�P /K1	
�/

z.	660,000 10	�)71O	2023	-	
09	�)71O	2026

106 L,¹	+K�a 	�a œQ V8)	
�,	<1�Ka"	�L±3n;	
�,	�¹�V8)	�)	
"V K	ŞZ	�V /7¹h	
0QL;a�	�-ǌj W¡	
�a 1�V V8)

�;	�1-O	/WL j¹ "X.	�V;O)	-K-Q z.	660,000 10	�)71O	2023	-	
09	�)71O	2026

107 �K,	;a�P �)	
;/ǛK�a	�O	�L 3%K

�;	�1-O	/WL j¹ "X.	�R L%�K	
1K/KǞK/O

z.	660,000 12	�)71O	2023	-	
11	�)71O	2026

108 -W3n;	�)	�K�;	-	
;L�k�	,Z1	�L± V-3	
+W )h	�)	��-	�3"h	
�K,

�;	�1-O	
;O�1�O;

"X.	�R L%�K	
1K/KǞK/O

z.	1,919,082 23	�)71O	2023	-	
22	�)71O	2026

109 �12	/n	)-K	a"	
"Z/V)	+1	;V/O3OL)01	
�L3LŌ�	;O/K	/K)	
;/ǛK�a

�;	�1-O	
;O�1�O;

"X.	3¶O	8a�1	�V . z.	2,675,596 23	�)71O	2023	-	
22	�)71O	2026

110 L)/Kh$	�-a()	�V 	L3�	
)P;a(K)	+ĜL%

�K'L/�	)V 7�h 	
�O	7WLƳ�	+<3	
(�O�	��))

"X.	;n�L&3�P /K1	7O. z.	912,000 30	�)71O	2023	-	
10	,171O	2023

111 ;/P�O	)P�0Z�Za	
�V 	L3�	a"17X 1	
¯OL)a�	1Z-Z 	�K	
L"�K�)	�1	L7�K;

�	�	 O�O	
 O�	"O�,

"X.	8Ka%K�P /K1	
/Z<)

z.	2,360,000 31	�)71O	2023	-	
30	�)71O	2026

112 M103- K�/	a"17K 1	
7K013V;	�ƀPL)�V 8)	
�V 	L3�	�XŸW¡,	<K	-
�V)	ƌj K7K�"-q"	
�a  V)K

�	�	 O�O	
 O�	"O�,

"X.	;P�Z/3	"V z.	1,180,000 31	�)71O	2023	-	
30	�)71O	2026
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113 ǌ"O	,X1	�ŹQ="	
�ǌO/V8)	�;	7V3	
�;	a"1ǌn�L"a�	
�,	"O+	¯K	"	
+KL h�3	�a "	/VNƌa�	
3V01	/K��ZL,L��3	
�Z+K l�	0QL;a�	,V �	
-V9"	+Z31/VL j�	1"K1	
L;/P3V8)	�a "	/V�1/n 

�;	�1-O	
;O�1�O;

"X.	Ǟ{+	;K� z.	1,800,120 07	,171O	2023	-	
06	,171O	2026

114 )X7V3	�/ZL-3K�ó	
"P3-�a �K�/	
L�/V1K	�1	�Z O)	
�a�OL)0M1a�	ĦK1K	
ŔKNǌ�	��1V 	�Z	
�/	�1)V	�V 	L3�	��	
+0Kh71$O0	{+	;V	
;[ƀ	�1	;ǌV)V-3	
1$)OL%

L�)�K	;O�;�1	
(22-23)

"X.	;P8.K)	
;K(P�K)

z.	150,000 23	,171O	2023	-	
22	/K�h	2023

115 �	�	 O	+K3�K"	
�O	L7L.ŀ	�	 1O�	
�L%L7L(0Za	�V 	/Kī/	
;V	�{1%/a'	�K�Za	�V 	
L3�	8WLµ�	L� 	�O	
�1O'

L�)�K	;O�;�1	
(22-23)

"X.	L-.P	1a�)	;K1a�O	
�1	"X.	81&	�;.

z.	90,000 23	,171O	2023	-	
22	/K�h	2023

116 ,;3		+�	7RNĜ	
�V 	L3�	ǙK h	/[;/	
ǌV8)	�K	L"�K�),	
L7�K;	�1	;čK+)

L�)�K	;O�;�1	
(22-23)

"X.	�O)K&	7O.	�1	
"X.	;č�O%	'K;

z.	270,000 23	,171O	2023	-	
22	/K�h	2023

117 3-"O	L�aL a�	ĦK1K	
�0P£	�K��	;V	
;ǌV)V-3		ćK'Za	�K	
L)/Kh$

L�)�K	;O�;�1	
(22-23)

"X.	�)/L$	;PŨQ	
�1	"X.	;/1�O%	
�a'K

z.	300,000 23	,171O	2023	-	
22	/K�h	2023

118 �LŌ�3	;n;1	)V 7�h 	
,Z1	L" VN¡a�	�L3,n  	
/Q7/n 

L�)�K	;O�;�1	
(22-23)

"X.	1L7a'	�X0 z.	350,000 23	,171O	2023	-	
22	/K�h	2023

119 ǞǑ	�O7)	L7�L;%	
�1)V	�O	L'8K	/n	
+0Kh71$	;V	L7:K£	
�'Q :�Za	�Z	< K)V	�V 	
L3�	�/	3K�%	7K3O	
-~	ĚV8O0	;K/�O

L�)�K	;O�;�1	
(22-23)

"X.	L/a Q 	+Z1V3 z.	140,000 28	,171O	2023	-	
27	/K�h	2023
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120 +1,K1/n;	�7KƚQ�8)	
�,	 )3	�a "	ǜZ+	
;+Z h	L;ǌ/	��V)ǌ	
'	�Q +Ǝ	�,V ¡	�,	
�O�-'K7	;K��3	�a "	
"K�)VL/�	3ZL"a�

�;	�1-O			�/	
		®Q

"X.	a�V 8	�P /K1 z.	4,457,332 28	,171O	2023	-	
27	,171O	2026

121  Q 	"K�/n8)3	�Z7K3n 	
��o�L)�	�V /7¹h:	
;ǌV)V-3	�)�l	�1	
+0Kh71$	/n	L"�K�)	
L;ĜKa%	�1	;K/�O	
)P�0Z�

"O�; O	/L<3K	
7WðKL)�	�

"X.		/K	'V7O	"O. z.	3,224,247 14	/K�h	2023	-	13	
/K�h	2026

122 CK/h3	�)KL3L;;	
�a "	7VM1L,�V 8)	
�,	M1ĎQ"n;O	
/W)V�/n 	3XL��	,X1		
�)L8h03	)VL7�V8)	
�Z;VL;a�	L;ǌ/

�;1Z	1VǕZa" "X.	�;O)	-K-Q z.	1,884,520 23	/K�h	2023	-	22	
/K�h	2025

123 /V;;h	1V"L+)	L;ÎƠ	
�aL"0K	�K�7V 	
L3L/ V",	<W'1K-K'	;V	
;O�;�1	,a "	-	2023

1V"L+)	L;ÎƠ	
�aL"0K	�K�7V 	
L3L/ V",	<W'1K-K'

"X.	�/.	;-1O/3			
/L$�a ')

z.	810,704 23	/K�h	2023	-	22	
/K�h	2025

124 +K3�K"	/n	
�L'7K;O	.K:K�a :	
+P)�h<$	�K	;/&h)	
�1)V	�V 	L3�	�3V�)	
;V	+1V 	��V	-B)K

�	;O�;�;�1 "X.	1O)Q	+PŀP; z.	1,177,500 28	/K�h	2023	-	27	
/K�h	2025

125 ǌj V VL��	
-K0Z�&t�Z)3	
�Z-	�K		+0Z�	
�1�V 	�/P�	�O)	
 O	+X3O,V )Z3	
(-�L+�W3Z�W  VL�)-3-
�W3V 	(	�O;O�O))	�O	
L�0K	�V 	%a�	�Z	ǕƸ	
�1)V	�1		�O;O�O	
�O	�W7		+3ť%K	/n	
;P(K1	�1)V	�V 	L3�	
��	)0K	1K;K0L)�	
�ZL �L/¹	
oLƸ�Z$m

7WðKL)�	�1	
�ĤZL��	
)P;a(K)	+M1:'	
(;O�;�	�1)

"X.	;P8.K)	
;K(P�K)

z.	1,100,000 02	L;%a-1	2021	-	
01	L;%a-1	2024

                                                                                                                �P 3 1KL8: z. 55,19,17,841.00/-
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8.2 +1K/8h'K0O +M10Z�)K�a
+1K/8h'K0O	 +M10Z�)K�a	�V 	 µV�	 /n	 L)ŷL3N�%	+M10Z�)K�a	 +1	�K1h7K		 �K1Ž	�O	 �	,	 %&K	 �)/n	�P 3	 -� 	z.	
3,74,43,355/-&Km	

+1K/8h'K0O +M10Z�)K�a
�/ 
;aÃK

+M10Z�)K �K )K/ L)L( �'K%K 
��n;O

�/P� a7V:$�MKh �P 3 -� 7L(

1 -O�,	1V;7V	NǑL%0Za	
�V 	%<%	�W;O0		a()	
'<)8O3%K	�K	�K0ZL��	
�1	;aÃKċ�	/QƚKa�)

�	�	 O	/�K; "X.	�R ƽK	8V:	L�M1 z.	708,000 13	/		2021	-	
12	/		2024

2 1Z-ǌ	�+1V8)3	ǕV;	
/Z8)	�a  j Z3	�,	�	
7Vǌ	L;Nǌ7	+K71	
�¹ZǇV 3V Za

"O�1"O�,	
;O��	�1

"X.	8Ka%K�P /K1	/Z<) z.	3,176,000 30	)7a-1	2021	-	
31	/		2023

3 ;O�1�	�;+O-�/	
�V 	L3�	/R'K	�1	�3	
/QƚKa�)		+�1$	(�;	
"ŮQ	�	 O	)	/X"3	�K	
	+0Z�	�1�V 	;.O	�/P�	
)'O	�KL 0Za	�Z	�71	
�1)V	7K3V	�K1�a"	1Kù	
�V 	L3�	<K�"j Z3XL��3	
/X"L3a�	�K	;a�K3)	
�1)K

+0Kh71$	�1	
L7�K;	�V 	L3�	
a%11KƸj O0	
;aǑK)

"X.	L&1K	+O.	 z.	1,951,144 01	L';a-1	2021	
-	31	�P3K		2022

4 L7Ƴ	�[83	a%11KƸj O0	
�L%0ZL�%K	-	L"L� 3	
L)/Kh$	�[83	�V 	L3�	
;3K<

.K1%O0	L)/Kh$	
�[83	L7�K;	
+M1:'

"X.	;n�L&3�P /K1	7O. z.	1,346,270 01	,171O	2022	
-	30	L;%a-1	
2022

5 .1%+P�K	)'O	-VL;)	
�V 	L3�	��	)'O	-VL;)	
�-a()	0Z�)K	�K	L7�K;

L;a�K		
L"�K�)	�1	
)P;a(K)	-Z"h	
(�	"O�1-O)

 O/	3O"1:	�Z	-K3K�O	
)1L;ƅ)	(�	�	 O�/	
�1	;<K0�	;a�K0,	
�3-�37K0P	L7ðK)	
L78V:ð:	"X.	8L/hƻK	L;a<	
�3	;a;K()	L.0a%K:	"X	
L&1K	+O	<K�"j Z3XL��3	
/X"L3a�	L78V:ð:	
"X	;P.K8O:	L/�K	
�	�	 O+O�V "O)	L"ŌO	
 O/	3O"1:	�Z,V ;1	;P(O1	
�V +O	(�K0h�K1O		+Kīµ,	
�V �;;O�; O	)

z.	7,300,000 25	,171O	2022	
-	24	,171O	
2024
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6 �ZNâ	;V3/	�3+O�O	
+K�+3K�)	+M10Z�)K

�ZNâ	;V3/	
+K�+3K�)	
�K�7V 	L3L/ V"

"X.	;n�L&3�P /K1	7O. z.	177,000 01	/K�h	2022	-	
30	�W3	2022

7 1V L"0Z�KL,�	�L70Za	�V 	
L3�	LCƌ1	L7�K;

L7;O	�a ;ƌ	
�K�7V 	L3L/ V",	
/<K1KƸj

"X.	/<V8	�1.	+Lŀ�1 z.	54,000 20	/K�h	2022	-	
20	L;%a-1	2022

8 +Vzź7Q1	-K	+K;	1Z"	�V 	
L3�	.QL/	;P(K1	�K0v	+1	
L;,KM18n

�V �	�	�,-O	 "X.	L'ƥK	+.7O. z.	254,880 23	/K�h	2022	-	
08	�P3K		2022

9 ,8h	)P�0Z�Za	�V 	L3�	
µV�	L7L8Ƹ	�a �O 	
1�)K�a	�K		+0Z�	
�1�V 	;P�K)V	�O	;a�Z�)	
µ/%K	L)(KhM1%	�1)V	�V 	
L3�	�0Z�Kċ�	�Ka�m

ŞZ1/K h	ÖZ-3,	
/<K1KƸj

"X.	;P)O%K	�V .	)K01 z.	368,160 25	/K�h	2022	-	
31	L';a-1	2022

10 ��		�¹V3V1V8)	�V 	
L3�	)P;a(K)	¯ǌ1

/ƌO�Z17V01	
�a�,	;O�

"X.	;č�O%	'K; z.	5,485,920	 01	�W3	2022	-	
31	/K�h	2025

11 +K)O	�V 	)O�V	;Z)K1	
�/VL�a�	L;ǌ/	�V 	L3�	
/�-Q%	M1;O7	-O/,XL/k�	
�ƊZM1-/	/K�)	3K��	
�šV¡	L" V³)	�O	
	+NǑL%	/n

"O�1"O�	�)	
+O	�	�3

"X.	/<V8	�1.	+Lŀ�1 z.	989,218 16	/		2022	-	
15	/		2023

12 � Z/V V"	�Pa-�O0	
+KL h�3	L)1Oµ$	�K	
	+0Z�	�1%V	~�	�V �	
"V V�8)	

;a;V1K	
�a�OL)0M1a�	
L3L/ V"

"X.	/R$K3	�KaL%	'K; z.	2,565,497 05	�P3K		2022	-	
04	�P3K		2024

13 � Z/VL �	 K�o 	
L" V³)	0QL;a�	;K�"	
ǇW )	;Z)K1	(�;�;�;)	
�a "	/ƌO-V/	��Z;K	a"1	
(�/-O	)	�/V�

"O�1"O�	
;O��	�1

"X.	/<V8	�1.	+Lŀ�1 z.	1,965,000 08	�P3K		2022	-	
07	/K�h	2024

14  j Vo�Z	;O+O�O	(�a L"0K)	
�K�7V 	L3L/ V"	(L�;V	
+<3V	'ŞZ�V  	�a L"0K	
�K�7V 	L3L/ V"'	�V 	)K/	
;V	�K)K	�K%K	&K)	ĦK1K	
�+QL%h	�O	�		 ,ǌj q"	
�;�,	(/W�Z	,K�-1)	�V 	
;K&	�/	30	�a �O 	�K	
ŞV¹P13	�Q 1%K	+1Oµ$	
�1	�/K$)m

 j Vo�Z	;O+O�O	
�a L"0K	L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	518,114 15	�P3K		2022	-	
12	L';a-1	2022
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15  n�L;3	 VNǌa�	�,	
/V KL3�	+K h

ƌj K7X03V 	
� Z/ZL 7	
�K�7V 	L3L/ V"

"X.	"O.	�V 87)	 z.	78,386 18	�P3K		2022	-	
17	�Ǎ	2022

16 �K/	�3K	.7)	/n	
L7�L;%	'1K1Za	�K	Ǒ3	
L)1Oµ$	-	�	�1 O;O	
�P-3O	�XoŔV¹	-	/Pa"P 1

��O�R %	�K/O$	
�[ĤZL��O	�n �	
(�	�1 O;O)

"X.	/(P	�KL%h�	�/.	 z.	28,320 13	�Ǎ	2022	
-	20	�Ǎ	
2022

17 ;O�1�	�;+O-�/	
�V 	L3�	/R'K	�1	�3	
/QƚKa�)		+�1$	(�;	
"ŮQ	�	 O	)	/X"3	�K	
	+0Z�	�1�V 	;.O	�/P�	
)'O	�KL 0Za	�Z	�71	
�1%V	~�	�āO;�B	�V 	
<K�"j Z3XL��3	/X"L3a�	
�K	;a�K3)	�1)K

+0Kh71$	�1	
L7�K;	�V 	L3�	
a%11KƸj O0	
;aǑK)

"X.	L&1K	+O. z.	3,348,905 15	�Ǎ	2022	
-	31	�)71O	
2023

18 1ZL3a�	;a+�h 	&�K)	
+1Oµ$	�V 	%<%	-	30%	
Nǜ+	NǑL%0Za	�V 	;K&	
8PĜ	1ZL3a�	�1	1ZL3a�

�O		�a L"0K	
�a"Nǌj 03	�K�7V 	
L3L/ V"

"X.	"O.	�V 87)	 z.	354,000	 25	�Ǎ	2022	
-	24	)7a-1	2022

19 /R%	-"ŮQ�;�;	;V	
�Pz7K0Q1	)�1	+KL3�K	
L�8Q1	-	L�3K	L7%1$	
)V 7�h

�V 13	�3	
�KL(�1$

"X.	;P(O8	 O.�V . z.	42,480 20	L;%a-1,	2022	
-	20	¡Q -1,	
2022

20 �)"Z1	L" V³)	�,	
+1;)	0QL;a�	,V 9"	�1V 	
1"K1	&	Ĉ	/̂	;O"-ƚQ	
60			�O�K< ̂h�	1"K1	,Z1	
L" VN¡a�	�	+1;)	�a "	
/K)O M1a�	7K� 3	;K�)

/ƌO�Z17V01	
�a�,	;O�

"X.	Ǟ{+	;K� z.	180,000	 01	¡Q -1	
2022	-	31	/K�h	
2023

21 �L"L 7	{+	;V	L)L/h%	
�)�Z)V3	718	ŔV Za	�O	
�+QL%h,	0KaL��	;a+Lā	
/QƚKa�)	�1	;Q¶	
;a1�)K	L7ƲV:$

�;1Z	�Z+38)	
+M1;1	
(�	+O�1;O),	
/<n�L�1O

"X.	"O.	�V 87)	 z.	1,493,969 29	¡Q -1	
2022	-	30	
�)71O	2024

22 �ZNâ	/V j Z	L+31	)a-1	
+O	343	;V	+O	351	�O	
;/OµK	�V 	L3�	;3K<�K1	
�O	L)0PN£

�ZNâ	/V j Z	1V3	
L3L/ V"	(KMRL)

"X.	/(P	�KL%h�	�/.	 z.	1,571,760 )7a-1	2022	-	
�W3	2023
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23 L�;Z	�a L"0K	�K�7V 	
L3L/ V"	ĦK1K	�+QL%h	
L��	��	'Z	��K1	
�V 	,K�-1	�V 	;K&	
,K�-1	�-L3%	�a �O 	
(�,�1;O)	�K	,K�-1	
3µ$	7$h)	�1	
ŞV¹P13	�Q 1%K	+1Oµ$m

L�;Z	�a L"0)	
�K�7V 	L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	916,634	 01	L';a-1	2022	
-	15	/		2023

24 �;n";,	,ǌhǕV;	
"V73+/n 	/W)V�/n 	
�K�7V 	L3L/ V"	
ĦK1K	%K3V�Ka7	/n	��	
3XL�Nǌ¹	+K�h 	
+M10Z�)K	�O	8N£	�V 	
�;�,�1;O	,8h	�V 	
L3�	-V�K h	-	"j W L/¹	
ĦK1K	�ǍP%	L"�K�)	�O	
�Ka�	�1	+P)1Oµ$m

,ǌhǕV;	
"V73+/n 	
/W)V�/n 	�K�7V 	
L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	127,440 05	�)71O	2023	
-	15	�)71O	
2023

25 +373,	<M10K$K	/n	
�Z'K/	+M10Z�)K	�V 	
L3�	-V�K h-"j V L/¹	ĦK1K	
�ǍP%	L"�K�)	�O	�Ka�	
�1	+P)1Oµ$,	�;n";,	
,ǌhǕV;	"V73+/n 	
/W)V�/n 	�K�7V 	L3L/ V"	
ĦK1Km

,ǌhǕV;	
"V73+/n 	
/W)V�/n 	�K�7V 	
L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	127,440 05	�)71O	2023	
-	15	�)71O	
2023

26 �;�,�1;O	�V 	L3�	
-V�K h-"j V L/¹	ĦK1K	
�ǍP%	L"�K�)	�O	�Ka�	
�1	�Ka�	/n	�z:	
3XL�Nǌ¹	�K�7V 	
L3L/ V"	-	�Z�V¡	
L7)ŔV¹	�aL"0K	�K�7V 	
L3L/ V"	�V 	L3�	� 	
,8h	L-�K0K	�K)K	
&Km	L3L/ V"	�ǍKL7%	
�Z'K/-	L;L7 V�	�a L"0K	
�K�7V 	L3L/ V"	ĦK1K	7O	
4,	7O	5m

/W;;h	L;L7 V�	
�a L"0K	�K�7V 	
L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	127,440 05	�)71O	2023	
-	15	�)71O	
2023
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27 �	�;O�3	/q�3Z1	
 L/h)3	L7ǍK1

�V 31	�K	a"	
�a�OL)0M1a�	
�a L"0K	�K�7V 	
L3L/ V"

"X.	;P(O8	 O.�V . z.	177,000 06	�)71O	2023	
-	05	/K�h	2023

28 /K�h �V /	ĦK1K	�+QL%h	
L��	��	/K�h 	�V /	ǌO3	
,K�-1	�V 	;K&	�/	30	
�a �O 	�K	ŞV¹P13	
�Q 1%K	+1Oµ$	�1	
�/K$O�1$

�O	/K�h 	
�71;O�

"X.	;P)O%K	�V .	)K01 z.	361,080 15	�)71O	2023	
-	15	�Q)	2023

29 �a +K�31	�LŌ/K�@V8)	
�7a	�3	�3	7O	�/	

/ƌO�Z17V01	
�a�,	;O�

"X.		ŀO�R ƽ)	�V . z.	180,000 16	�)71O	2023	
-	16	�Q)	2023

30 �ăK)	+1	+P3	L)/Kh$	<V%P	
1Vn"V8)

'Lµ$	1V37V "X.	;P(O8	 O.�V . z.	368,160 20	,171O	2023	
-	20	/K�h	2023

31  X+3K�)	3XL�Nǌ¹	
+K�h 	�K�7V 	L3L/ V"	�O	
8N£	�V 	�;�,�1;O	
,8h	�V 	L3�	-V�K h	
-	"j W L/¹	ĦK1K	�ǍP%	
L"�K�)	�O	�Ka�	
�1	�Ka�	 O	2- O	3:	
7V01<K	;	;X-� 	ŞZ1,	
,ǌhǕV;	"V73+/n 	
/W)V�/n 	�K�7V 	L3L/ V"

 X+3K�)	
3XL�Nǌ¹	+K�h 	
�K�7V 	L3L/ V"

"X.	;P)O%K	�V .	)K01 z.	127,440 28	,171O	2023	
-	10	/K�h	2023

32 "V73+/n 	�,	�	
ņQ/VM1�3	/K"3	,Z1	
�VL"N¡a�	ŞZ	)Z�;V	�)	
L&)	 K7"h	;Z)K1	�1V�

"O�1"O�	�)	
+O	�	�3

"X.	�$V8	) 1K�)
"X.	)Q+	�P /K1
"X.	�/Z'	�P /K1	�PōK

973,698	z. �Ǎ	2022	-	
�Q)	2023

                                                                                                                       �P 3 1KL8: z. 3,74,43,355/-

+M10Z�)K�a +1 �P 3 }0 
�W3	2022	;V	/K�h	2023	�O	7L(	�V 	'[1K)	;a.K3O	�		
;.O	+M10Z�)K�a	�K	�P 3	-� 	58.93	�1ZA	z+0V	&Km	

8.3 )P;a(K) ;<.KL�%K�a
"	 /�O�Z17V01 (/W�"_Q) �a�, 0Q�;� �V  ;K& 

�� �/�0Q: 
�	�	 O	+K3�K"	ĦK1K	�	�	 O	+K3�K"	 NǑ%	
/ƌO�Z17V01	M1;�h	;n 1	�O	ǑK+)K	�V 	L3�	L')Ka�	02	
�Q)	2022	�Z	/ƌO�Z17V01	(/W�"ŮQ)	�a�,	0Q�;�	�V 	

;K&	��	;/�[%K	ðK+)	+1	<ǍKµ1	L�0K	�0K	<Wm	�;	
;/�[%K	 ðK+)	 �K	 	ĚVư	 �	�	 O	 +K3�K"	 �1	
/W�"ŮQ	�V 	-O�	7WðKL)�	)P;a(K)	/n	;<0Z�	�Z	-BK7K	
'V)K	<Wm	�;	ðK+)	�V 	/Kī/	;V,	'Z)Za	+µ	�+;O	L<%	�1	
µ/%K,	�K'L/�	��K8)Za	�1	M1+Z v	�V 	�'K)-�'K)	
�1	;a�K0	�7a	�/h�KM10Za	�V 	L7�K;	�1	�'K)-�'K)	
�V 	7;1Za	�V 	µV�	/n	;a0P£	)P;a(K)	+M10Z�)K�a	�Z	
-BK7K	'V)V	+1	;</%	~�	<qm	

"	 .K1%O0 7K0Q ;V)K �V  ;K& �� �/�0Q:	
�	�	 O	+K3�K"	�1	.K1%O0	7K0P	;V)K	(�	��,),	
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7K0P	/PÃK30,	)		L'ƛO	�V 	-O�	��	;/�[%K	ðK+)	+1	
L')Ka�	18	�P3K	,	2022	�Z	9	-V;	M1+V01	L"+Z,	7K0P	;V)K	
ǌV8)	+P$V	/n	<ǍKµ1	L�0K	�0Km	0<	�/�0Q	3"O	/V 3	
�L"L 7	L7L)/Kh$	/n	)P;a(K)	�1)V	�V 	L7L8Ƹ		ĚVư	�V 	
;K&	L7/K))	� �Za	�V 	Ǟ'V8O	L7�K;	�V 	µV�Za	/n	)P;a(K)	
�7a	L7�K;	�V 	;<0Z�	�1	��K1	�O	;PL7(K	�'K)	�1V�Km	
�+;O	L<%	�V 	µV�Za	/n	)P;a(K)	�V 	3K7K,	0<	�/�0Q	
3"O	/V 3	�L"L 7	L7L)/Kh$	;V	;a-aL(%	(K%P	L7ðK)	�V 	µV�	
/n	�1	/<đ	�O	ņ	/<đ+Q$h	+M10Z�)K�a	�V 	;a-a(	/n	
L7L8Ƹ	ī0)	�V 	L3�	.K1%O0	7K0P;V)K	�V 	Ǟ'V8O�1$	
�0K;Za	 /n	 ;<K0%K	�1V�Km	 �;	 �/�0Q	 +1	 �01	/K8h3	
L7.K;	 +Ka"V	 �7O�;�/	 7O�;�/	�O	 	+NǑL%	 /n	 �01	
7K�;	 /K8h3	 +O�;	 ;1O),	 7O�;�/	 �1	 "O),	 	ĤZ�	
;<.KL�%K	%&K	�K0ZL�%	)P;a(K),	"X.;a%�P /K1	/Z<)	
ĦK1K	<ǍKµ1	L�0K	�0Km

"	 �XN?)n 3 �	 Z/ZL 7 �]Z)n ̂; (�aL"0K) 
�K�7V  L3L/ V" �V  ;K& �/�0Q:	

�	�	 O	 +K3�K"	 ĦK1K	 L')Ka�	 07	 �P3K		 2022	
�Z	 �XNİ)n 3	 � Z/ZL 7	 �a +Z)n ̂;	 (�a L"0K)	 �K�7V 	
L3L/ V"	�V 	;K&	��	;/�[%K	ðK+)	+1	<ǍKµ1	L�0K	
�0K	 <Wm	 0<	 ;/�[%K	 ðK+)	 �XNİ)n 3	 /n	 	+3ť	
%�)O�O	 L78V:ð%K	 �1	 �	�	 O-+K3�K"	 �O	
�K'L/�	 �1	 )P;a(K)	 	ěR Ƹ%K	 �V 	 -O�	 ǞK0ā	
"j K�L7a�	 �[ĤZL�L�0Za,	 �)V¡V"	 �L%8O3%K	 �1	 	ŀ%	
;P1µK	;/K(K)Za	�V 	µV�	/n	��	1Z/Ka��	;<0Z�	�O	;PL7(K	
�'K)	�1V�Km	�XNİ)n 3	�K�Za	�Z	7%h/K)	�1	��K/O	
	ĤZ�	z�K)Za	�V 	;K&	Ĥ%)	1�)V	�V 	L3�	�	�	 O-
+K3�K"	 /n	 +V8	 L��	 �K)V	 7K3V	 +KĊ�/Za	 �V 	 L3�	
�a )hL8+	�V 	7;1	�1	;<-L"@K�)	�)+P 	.O	 �'K)	
�1V�Km

"	 1K�j O0 	oL/%K )V 7�h  �V  �R L�/ -[NM�%K 0QL)  
�V  ;K& �/�0Q:	

�	�	 O	+K3�K"	ĦK1K	 L')Ka�	23	�Ǎ	2022	�Z	
1KƸj O0	 	ĤL/%K	 )V 7�h ,	 -a�3Z1	 �O	 �R L�/	 -[ĜL�%K	
0QL) 	 �V 	 ;K&	 ��	 ;/�[%K	 ðK+)	 +1	 <ǍKµ1	 L�0K	
�0K	<Wm	�;	;/�[%K	ðK+)	(�/�0Q)	�K	;K/Kņ		ĚVư	
;<0Z�Kċ�	�1	+K1ǕM1�	{+	;V	3K.�'	�K0h�/Za	�V 	
L7�K;	�Z	�ZĒKL<%	�1)K	�1	;PL7(K�)�	-)K)K	<W	�Z	

L�	'Z)Za	+M1;1Za	/n	-[NĜ�	�O7)	�1	;KaǇR L%�	L7�K;	
�Z	-BK)V	�1	7L(h%	a%11KƸj O0	;<0Z�	/n	0Z�'K)	�1)V	
/n	;<K0%K	�'K)	�1%V	<qm

"	 �V �,�1�	 �V  ;K& �/�0Q:	
�	�	 O	 +K3�K"	 ĦK1K	 L')Ka�	 18	 ¡Q -1	 2022	
�Z	�V 13	 1Kù	 L7ðK),	�[ĤZL��O	�1	+0Kh71$	+M1:'	
(�V �;;O�; O	)	 �V 	 %đK7(K)	 /n	 ;a�KL3%	 �V 13	 7)	
)P;a(K)	;aǑK)	(�V �,�1�	)	�V 	;K&	��	;/�[%K	
ðK+)	 +1	 <ǍKµ1	 L�0K	 �0K	 <Wm	 0<	 ;/�[%K	 ðK+)	
�+;O	L<%	�V 	µV�Za	/n	'Z)Za	;aǑK)Za	�V 	-O�	;<0Z�Kċ�	
)P;a(K),	 ųK;	�1	 �PAK7	 �Z	 ;PL7(K;Ÿŀ	 �1V�K,	
�W;V	 L�	�	�	 O	 +K3�K"	 NǑ%	 L)/Kh$K(O)	ǑK0O	
Ǒ3	 +1	 �O)	 �q +;	 �K	 L7�K;,	 /K)7-+8P	 ;a�:h	 ;V	
L)+ )K,	 L7L.ŀ	 -Ka;	 ��KL%0Za	 �O	 �K-h)	 +R&�1$	
µ/%K	 ;V	 ;źaL(%	 ;/ǛK�a	 ;V	 L)+ )K	�1	 /X"L3a�	
�1)K,	 ;/P�-% O0	 +P)ǑKh+),	.QǊ3)	�O	.L7Ǆ7K$O	
�1	 <K�"j Z3XL��3	/X"L3a�,	 L)/Kh$	 µV�	 /n	 -Ka;	�1	
1%)	 �K	 -AV	 +W/K)V	 +1	 )P�0Z�,	 �$L7�	 /X"L3a�,	
�W1-3�AO	7)		+�	(�) O�,+O)	�O	L �K�	,;3	�V 	
L3�		+�1$	L7�L;%	�1)K,	+[(Za	�V 	�K0Khċ�	3µ$Za	
�K		+0Z�	�1�V 	�37K0P	 +M17%h)	�O	.L7Ǆ7K$O	 �7a	
/X"L3a�	,	�L7	�;aǇ1$	�V 	/Kī/	;V	+[(Za	�O	��K/�	
��KL%0Za	 �O	 +<�K)	 �1)K	 �1	 	)�O	 /K�K	 L)(KhM1%	
�1)K,	�čV�	��K		��Q �	�V 	+'�3)	�Z	L.3VN�%	�7a	
/WL+a�	�K0h	�1�V 	�V �,�1�		+M1;1	 NǑ%	 L+a�1V 	/n	
-a'	��K/�	��P�a	�V 	ƥ7<K1	+W )h	�Z	;/�)K,	�O)	
)P�/$	�V 	L3�	/8O)	3L)k�	�ƊZM1'/,	ŞZL a�	;[1	
+W)3Za	�V 	 L3�	 ��	;/&h)	�V /	 L7�L;%	�1)V	�V 	 L3�	
-Ka;	�O		+0P£	L�ǙZa	�O	+<�K)	�1)K,	�K�,	;a�K0,	
7WðKL)�	�1	�/h�KM10Za	�V 	�'K)-�'K)	�K0h�/Za	�1	
	L�%	 8WµL$�	�1	 7WðKL)�	 �K0h�/Za	 /n	 	)�V 	 -O�	
;<0Z�,	 7WðKL)�	 �1	 %�)O�O	 ;K/L�0Za	 �V 	 �'K)-
�'K)	�1	;a0P£	;ſV3)	�7a	�K0h8K3K	�V 	L3�,	�L'!	

"	 ;O��1"O, �L";K �V  ;K& �/�0Q
�	�	 O	 +K3�K"	 ĦK1K	 L')Ka�	 31	 ¡Q -1	 2022	
�Z	 �L'7K;O	 )P;a(K)	 �7a	 L7�K;	 �n �	 (;O��1"O),	
�L"8K	�V 	;K&	��	;/�[%K	ðK+)	+1	<ǍKµ1	 L�0K	
�0K	 <Wm	 0<	 ;/�[%K	 ðK+)	 ;O/Ka%	 NǑ%	 ;/P'K0	 �O	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
137

/L<3K�a	�V 	L3�	L7ðK),	�[ĤZL��O	�7a	L.0KaL��O	+1	
/[L3�	 �L8µ$,	 7aL�%	 ;/P'K0Za,	 �L'7K;O,	 �;;O;O/
�; O	�1	 ņ	 �)�K%O0	 �);aÃK	 �V 	 3K.	 �V 	 L3�	
)P;a(K)	�1	L7�K;	+M10Z�)K�a	�V 	µV�Za	/n	,	�L'7K;O	
�-K'O,	 +0Kh71$,	Ǟã%K,	�3	;a;K()	�1	�K�R L%�	
�7K;	�V 	/PĚZa	�V 	;/K(K)	�V 	L3�	)P;a(K)	�1	L7�K;	
+M10Z�)K�a ,	 )P;a(K)	 �7a	 L7�K;	 �V 	 �K0h	 /n	 ;<0Z�	
�1	��K1	�O	;PL7(K	�'K)	�1V�Km	m	�+;O	L<%	�V 	µV�Za	
/n	 )P;a(K)	 �V 	 3K7K,	 0<	 ;/�[%K	 ðK+)	�L'7K;O	
)P;a(K),	 7aL�%	 ;/P'K0	 +M10Z�)K�a	 �7a	 	ƛV�)O0	
ņ	/<đ+Q$h	+M10Z�)K�a	�V 	;a-a(	/n	 L7L8Ƹ	ī0)	
�V 	 L3�	;O��1"O	�V 	L.ŀ	�0K;Za	/n	;<K0%K	�1V�Km	
�;	;/�[%K	ðK+)	+1	�L'7K;O	)P;a(K)	�7a	 L7�K;	
�n �	 (;O��1"O)	 �V 	 L)'V8�	 "X.	 L-�/	 �V 8Z1O	 �V)K	
�1	 	ĤZ�	 ;<.KL�%K	 �7a	 �K0ZL�%	)P;a(K)	�V 	 "O)	
"X.	 ;a%�P /K1	 /Z<)	 ĦK1K	 <ǍKµ1	 L��	 ��m	 +0Kh71$	
L7ðK)	 �1	 (K1$O0	 L.0KaL��O	 �n �	 (�;n;)	 ;V	 "X.	
'O+�	�0;7K3	�	�	 O	 +K3�K"	�1	�L'7K;O	
)P;a(K)	�1	L7�K;	�n �	(;O��1"O)	�L"8K	�V 	-O�	
;/�[%K	ðK+)	�V 	�.K1O	;a�K0	<qm		

"	 �1�	 O �Ză0/ �V  ;K& �/�0Q
�	�	 O	 +K3�K"	 ĦK1K	 L')Ka�	 01	 L';a-1	 2022	
�Z	 1K�O7	 �Ka(O	 �[ĤZL��O	 ;aǑK)	 (�7)h/n 	 �X3V�	
�,	 �a�OL)0M1a�),	 �ZăK0/	 �V 	 ;K&	 ��	 ;/�[%K	
ðK+)	 +1	 <ǍKµ1	 L�0K	 �0Km	 0<	 ;/�[%K	 ðK+)	
L7ðK),	 �[ĤZL��O	�1	 �a�OL)0M1a�	 /n	 �K'L/�	�1	
)P;a(K)	�7a	L7�K;	+M10Z�)K�a	�V 	;<0Z�	�1	��K1,	
;ſV3)Za,	�K0h8K3K�a	�1	;VL/)K1Za	�V 	;a0P£	;a�!),	
'Z)Za	 ;aǑK)Za	 /n	 �K�	 �a )hL8+	 %&K	 +M10Z�)K�a	 �V 	
;a0P£	+0h7Vµ$	�O	;PL7(K	 �'K)	�1V�Km	 �;	;/�[%K	
ðK+)	+1	"O)		ĤZ�	;<.KL�%K	�7a	�K0ZL�%	)P;a(K),	
"X.;a%�P /K1	/Z<)	�1	�1�	 O	�ZăK0/	�V 	L�aL;+3	
"X.;%O8	ĦK1K	"O)	�K'V L/¹	"X.	;Z7)	3K3	'K;	�1	
	ĤZ�	 ;a+�h 	 L(�K1O	 "X.;VƞK+KaL"0)	 �O	 	+NǑL%	
/n	 <ǍKµ1	 L��	 ��m	 "X.	 ;a%�P /K1	 /Z<),	 �;ZL;� 	
�Z,V ;1,	 /W�V L)�3	 �a�OL)0M1a�,	�	�	 O	 +K3�K"	
�1	�1�	 O	�ZăK0/	�V 	-O�	�;	;/�[%K	ðK+)	�V 	
L3�	;a�K0	�.K1O	<qm	

"	  V3V_Z �)�l �K. L3., L;a�K+P1 �V  ;K& )P;a(K) 
�7a +M10Z�)K ;<.KL�%K )P-a( 

�	�	 O	+K3�K"	ĦK1K	 V3VǌZ	�)�l	�K.	L3.,	L;a�K+P1	
�V 	;K&		L')Ka�	01	L';a-1	2022	�Z	��	;/�[%K	ðK+)	
+1	<ǍKµ1	L�0K	�0K	<Wm	0<	;/�[%K	ðK+)	'Z)Za	+µZa	
�O	+K1ǕM1�	{+	;V	;</L%	�Kō	8%v	+1	)P;a(K)	
�O	;PL7(K	�'K)	�1V�K	�1	�;�K	;/Ň0	"X.	)K1K0$)	
;O.	 �R ƽ),	 �;ZL;� 	 �Z,V ;1,	 "V K	 ;K�a;,	�	�	 O	
+K3�K"	ĦK1K	L�0K	�K��Km	0<	;/�[%K	+Ka�	7:h	�O	
7L(	%�	�.K7O	1<V�Km	

"	 �O	;O, 7K0)K" �V  ;K& �/�0Q 
;1�K1O	 L.0KaL��O	 /<KL7ĤK30	 (�O	;O),	 7K0)K"	
�1	�	�	 O	+K3�K"	�V 	-O�	��	;/�[%K	ðK+)	
+1	L')Ka�	17	�)71O,	2023	�Z	)O3K	�q +;	/n	<ǍKµ1	
L�0K	 �0Km	 �;V	 L7ðK),	 �[ĤZL��O	 �7a	 L.0KaL��O	 /n	
�K'L/�	;<0Z�,	)P;a(K)	�1	L7�K;	+M10Z�)K�a,	
;ſV3)Za,	�K0h8K3K�a	�1	;VL/)K1Za	�V 	;a0P£	;a�!)	
�1	'Z)Za	;aǑK)Za	�V 	-O�	�K�	�a )hL8+	�Z	;PL7(K�)�	
-)K)V	�1	-BK7K	'V)V	�V 	L3�	�+�KM1�	{+	L'0K	�0K	
&Km	 �;	 ;/�[%K	 ðK+)	 +1	 "X.	 ;a%�P /K1	 /Z<),	 "O),	
	ĤZ�	 ;<.KL�%K	 �7a	 �K0ZL�%	 )P;a(K),	 �	�	 O-
+K3�K"	 �1	 "X.	 L)%K	 7O.�;.,	 L�aL;+3,	 �O	;O	
7K0)K"	ĦK1K	"O)	�K'V L/�O,	"X.	;Z7)	3K3	'K;	�O	
	+NǑL%	 /n	 <ǍKµ1	 L��	 ��m	 "X.	 L7�0	 /P13O(1),	
�	�	 O	+K3�K"	�7a	�O	;O,	 7K0)K"	�V 	 -O�	 �;	
;/�[%K	ðK+)	�V 	L3�	;a�K0	�.K1O	-)K�	��	<qm	

"	 ;O	 O L�7n�/ �V  ;K& �/�0Q
�	�	 O	+K3�K"	ĦK1K	L')Ka�	14	,171O	2023	�Z	
L.0KaL��O	/<KL7ĤK30	L�7Vĺ/	�V 	;K&	��	;/�[%K	
ðK+)	 +1	 <ǍKµ1	 L�0K	 �0Km	 0<	 ;/�[%K	 ðK+)	
L7ðK),	 �[ĤZL��O	�1	 �a�OL)0M1a�	 /n	 �K'L/�	�1	
)P;a(K)	�7a	L7�K;	+M10Z�)K�a	�V 	;<0Z�	�1	��K1,	
;ſV3)Za,	�K0h8K3K�a	�1	;VL/)K1Za	�V 	;a0P£	;a�!),	
'Z)Za	;aǑK)Za	/n	�K�	�a )hL8+,	;K&	<O	+M10Z�)K�a	�K	
;a0P£	+0h7Vµ$	�O	;PL7(K	�'K)	�1V�K	m	�;	;/�[%K	
ðK+)	+1	"X.	;a%�P /K1	/Z<),	"O)		ĤZ�	;<.KL�%K	�7a	
�K0ZL�%	)P;a(K)	�1	"X.	;P1V8	-K-Q	7O.,	L.0KaL��O	
/<KL7ĤK30,	 L%z7)a%+P1/	 �V 	 �K�K0h	 ĦK1K	 �Z,V ;1	
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8V:KL�8V�1,	 L)'V8�	 �	�	 O	 +K3�K"	 �1	 "X.	
;P)O8	 �;.�;.,	 �Z,V ;1	 �7a	 0KaL��O	 L.0KaL��O	 �V 	
�/P�,	L.0KaL��O	/<KL7ĤK30,	L�7Vĺ/	�O		+NǑL%	/n	
<ǍKµ1	L��	��m	m	"X.	�ZL-)	�KaL;;,	;<K0�	�Z,V ;1,	
L7'̂%O0	 �7a	 �3V¡j ZL)�O	 L.0KaL��O,	 �	�	 O	
+K3�K"	�;	;/�[%K	ðK+)	�V 	L3�	;a�K0	�.K1O	-)K�	
��	<qm			

"	 �)�;�;;O	 +K3�K" �V  ;K& �/�0Q
�	�	 O	 +K3�K"	 ĦK1K	 L')Ka�	 	 22	 ,171O	 2023	
�Z	 �)�;�;	 �X3V�	 �,	 �a�OL)0M1a�,	 +K3�K"	
�V 	 ;K&	 ��	 ;/�[%K	 ðK+)	 +1	 <ǍKµ1	 L�0K	 �0Km	
�;	;/�[%K	ðK+)	/n	 'Z)Za	;aǑK)Za	�V 	 -O�	 L8µK	�1	
)P;a(K)	�V 	 LĦ+µO0	;<0Z�	�Z	8KL/3	 L�0K	�0K	<W,	
�W;V	µ/%K	L)/Kh$	�V 	;a-a(	/n	7Ka�)O0		ĚVưZa	�Z	�Kō	
�1)V	 �V 	 L3�	 �K0h�/Za	 �K	 ;a�K3)	 �1)K,	 )P;a(K)	
�1	 8WLµ�	 �K0h�/Za	 +1	 �K)�K1O	 �K	 �'K)-�'K),	
;VL/)K1,	 ;ſV3),	 �K0h8K3K�a	 �1	 ƕ�KL3�	
+KĊ�/Za	 �K	 ;a0P£	 ;a�!),	 'Z)Za	 ;aǑK)Za	 �V 	 ;a�K0	
;'ǛZa	 ĦK1K	 �/ V�	 +M10Z�)K�a	 �K	 ;a0P£	 +0h7Vµ$,	
;a0P£	+M10Z�)K	�ǍK7,	L7L�L a�	,V 3Z	�Z�K/	�1	'Z)Za	
;aǑK)Za	 �V 	 -O�	�K�	 �a )hL8+	ƥKō	 <qm	 �;	;/�[%K	
ðK+)	 +1	 "X.	 ;a%�P /K1	 /Z<),	 "O)	 �	;O�;�1,	
�	�	 O	 +K3�K"	 �1	 "X.	 �)a'	  O.�).;O.,	 "O)	
�K'V L/�O,	 �	�	 O	 +K3�K"	 ĦK1K	 �)�;�;	
L.0KaL��O	/<KL7ĤK30	�V 	�K�K0h	"X.	;P1V8	+O.	�1.	�V 	
;K&	<ǍKµ1	L��	��m	

"	 �	�	 O �a'[1 �V  ;K& )P-a( 
�	�	 O	+K3�K"	ĦK1K	L')Ka�	28	,171O	2023	�Z	
.K1%O0	�[ĤZL��O	;aǑK)	�a'[1	�V 	;K&	��	)P-a(	+1	
<ǍKµ1	L�0K	�0K	<Wm	�;	)P-a(	�V 	;K&,	'Z)Za	+µZa	ĦK1K	
)W'KL)�	 ; O�%K	 �7a	 �KL0�%K,	 �3%	3K/h	 /n	 �/O,	
;K/Ėh,	�1	-W 1O	�O7)�K3,	�V 	;P(K1	+1	L7�K1	�1%V	
~�	�/P�	L"�K�),	L7�K;	�7a	%W)K%O	�V 	/PĚZa	;V	;źaL(%	
;/ǛK�a	�V 	L)'K)	�1)V	�V 	L3�	<ǙK h	ǞKǒ	L)�1K)O	
;V7K�a	<V%P	��	L�,K0%O,	+<))V	0ZÔ	�	� O-�O+O�;	
;µ/	 -PNĜ/K)	 /<đ+Q$h	 ;a�V %	 /XL) 1	 �K	 L7�K;=	
)K/�	��	;<0Z�O	)P;a(K)	+M10Z�)K	�0ZL�%	�1)V	
+1	;</L%	ƥ£	�O	�		<Wm	m	�;	+M10Z�)K	�Z	.K1%O0	
L�L�ĒK	 )P;a(K)	 +M1:'	 (�	;O�/�1)	 ĦK1K	 L7ā	
+ZL:%	L�0K	�K	1<K	<W	�1	�;V	�Z,V ;1	1K/	L-3K;	+�Z1O,	
�Z,V ;1,	�3VN¡j�3	�a�OL)0M1a�	L7.K�,	�	�	 O	�a'[1	
�1	"X.	�/.	;-1O/3K		/L$�a '),	�;ZL;� 	�Z,V ;1,	
�3VN¡j�3	 �a�OL)0M1a�	 L7.K�,	 �	�	 O	 +K3�K"	
ĦK1K	L)ƿKL'%	L�0K	�K	1<K	<Wm		

"	 �O_Z) ,K	a"V8), %KL/3)K"Q  �V  ;K& �/�0Q 
L')Ka�	 20	 /K�h	 2023	�Z,	�	�	 O	 +K3�K"	 ĦK1K	
�[ĤZL��O,	��OL7�K,	ǞKǒ,	8K;)	�1	+KM1NǑL%�	
+M1$K/Za	�V 	a%;k-a(Za	+1	īK)	�n �L�%	�1%V	~�	3·	�V 	
{+	/n	 87)	<VƑ9	�V 	;K&	;K/P'KL0�	�ƚK$	�1	�W7	
L7L7(%K	;a1µ$	+1	 L78V:	īK)	�V 	;K&	)P;a(K)	�1	
;<.KL�%K	<V%P	�OǌZ)	,K	a"V8)	�V 	;K&	��	;/�[%K	
ðK+)	+1	<ǍKµ1	L�0K	�0Km	
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RESEARCH - SPONSORED PROJECTS 

& CONSULTANCY

Projects Handled at IIT Palakkad
A total of 125 Sponsored Projects and 32 Consultancy 

Projects were handled by the faculty members of 

IIT Palakkad with a total budget amoun}ng to Rs 
58.93 Crores during the period from April 2022 to 

March 2023. This includes funding received from 

DST INSPIRE, SERB- Ramanujan Fellowship, DST 
INSPIRE Fellowship, SERB- ECR, SERB- CRG, DST 
ICPS, SERB EMEQ, SERB SRG, Na}onal Mission on 
Himalayan Studies (NMHS), Kerala State Council for 

Science, Technology & Environment, DST CSRI, SERB 
MATRICS, STARS-MoE, Semiconductor Research 

Corpora}on, CSIR, MeitY, NRB, ISRO Respond, 
SERB NPDF, DST NSM, DST SERD, CDRI, KHRI, 
CCRI, NISCO, KIIFB, DBT, DST - WMT, Bexel India 
Consul}ng LLP, IHUB NTIHAC Founda}on, ICSSR, 
HDFC CSR, Bills & Melinda Gates Founda}on, DST 
SEED, IIT Madras, ICMR, Redpine Signals India Pvt. 
Ltd., Hyderabad, SERB ITS, DST Women Scien}st, 

IITG TIDF, KSCSTE Back-to-Lab Post, KINFRA CSR, 
DRDO, CAIR, Interna}onal Ins}tute for Environment 
& Development, DRDO NPOL, Topline Logis}cs Park 
Pvt. Ltd., Southern Railway, Mul}coreware Inc., CA 
Mark Overseas, Mark Overseas, Civitech India Pvt. 

Ltd., Firstspace Development Management Pvt. 
Ltd, Firstspace Development Management Pvt. Ltd, 
Kochi Metro Rail Limited (KMRL), ISRO Propulsion 

Complex (IPRC), Kerala Water Authority, GE India 

Industrial Private Limited, Interna}onal Ins}tute 
for Environment & Development, Interna}onal 
Ins}tute for Environment & Development, 
Ultraviolete Automo}ve Pvt Ltd, TREMCO CPG 
India Limited, Sansera Engineering Ltd., Irriga}on 
Design & Research Board (IDRB), Construc}on Skill 
Development Council of India, Kochi Salem Pipeline 
Pvt Ltd, and Visi Consult Pvt. Ltd., Maharashtra.

8.1 SPONSORED RESEARCH
The following projects have been undertaken under Sponsored Research and the total amount is 

Rs. 55,19,17,841.

Sponsored Projects
Sl. 

No.

Title of the Project Funding Agency Principal 

Inves}gator
Total Budget Dura}on

1 DST INSPIRE 
Fellowship 

(Transferred from 

Chennai Mathema}cal 
Ins}tute)

DST INSPIRE Dr. Parangama 
Sarkar

Rs. 1,339,329 September 01, 

2016 - August 

31, 2022
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2 A novel class of 

func}onally controlled 
macromolecules with 

tunable proper}es 
for material 

and biomedical 

applica}ons

SERB- Ramanujan 

Fellowship

Dr.Mintu Porel Rs. 3,800,000 August 13, 

2018 - August 

12, 2023

3 A Compressed Sensing 

based Framework 

for Physical Layer 

Security in Large 

Dimensional Wireless 
Communica}on 
Systems

DST INSPIRE 
Fellowship

Dr. Lakshmi 
Narasimhan 

Theagarajan

Rs. 3,500,000 September 

28, 2018 - 

September 27, 

2023

4 Discovery, single 
crystal synthesis 

and inves}ga}on of 
anisotropic physical 

proper}es of novel 
spin-orbit materials

DST INSPIRE 
Fellowship

Dr. Soham Manni Rs. 3,500,000 October 15, 

2018 - October 

14, 2023

5 Iden}oca}on of 
the Substrates of 

DHHC Palmitoyl 
Acyltransferases by 

Ra}onal Design of 
Trifunc}onal Probe 
and Explora}on 
of Protein S- 

Palmitoyla}on

SERB- ECR (Early 

Career Research)

Dr. Sushabhan 
Sadhukhan

Rs. 3,312,452 December 15, 
2018 - June 14, 
2022

6 Inves}ga}on of a 
portable, afordable 
and self-guided 

bedside ultrasound 

system for }ssue and 
blood velocity imaging

SERB- ECRA 

(Early Career 

Research Award)

Dr. Mahesh 
Raveendranatha 

Panicker

Rs. 4,901,830 March 30, 

2019 - June 29, 
2022

7 Theore}cal Modelling 
Of High Pressure 

Chemistry & Study of 

Unusual Molecular 

Systems

DST INSPIRE 
Fellowship

Dr. Priyakumari C P Rs. 1,394,192 April 01, 2019 

- March 31, 

2024
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8 Design and 
Development of RF 
Front-end (RFFE) 

Passive Components 

for Indian Fivh 
Genera}on (5G) 
Cellular Mobile 

Network Applica}ons 
from Microwave to 

Millimeterwave

SERB- ECRA 

(Early Career 

Research Award)

Dr. Sukomal Dey Rs. 4,211,530 May 14, 2019 

- October 13, 

2022

9 Integra}ng 
wastewater treatment 

to groundwater 

sovening and 
denuorida}on using 
microbial desalina}on 
cell

SERB- ECRA 

(Early Career 

Research Award)

Dr. Praveena 
Gangadharan

Rs. 3,519,480 May 15, 2019 - 

November 14, 

2022

10 Behaviour and 

Design of CFS 
Channel compression 

members with par}al 
LIP S}fened Flanges

SERB- CRG (Core 

Research Grant)

Dr. Anil Kumar M. 
V.

Rs. 3,426,691 May 15, 2019 - 

November 14, 

2022

11 Soot Modelling and 

measurements in a 

counternow difusion 
name

SERB- ECRA 

(Early Career 

Research Award)

Dr. Krishna Sesha 
Giri

Rs. 4,655,040 May 16, 2019 - 

May 15, 2022

12 Bio-inspired Hybrid 

Underwater 

Vehicle for Ocean 

Observa}ons

SERB Core 

Research Grant 

(CRG)

Dr. Santhakumar 
Mohan

Rs. 2,838,284 July 17, 2019 
- January 16, 
2023

13 Raaz: A cryptographic 
library with formal 

guarantees

DST ICPS Dr. Piyush P. Kurur Rs. 2,268,000 July 26, 2019 - 
September 30, 

2023

14 Development of 
Failure Limi}ng 
Diagram For Surface 
Modioed Wheel-rail 
and Wind-turbine 

Bearing Materials 

Through Rolling 

Contact Fa}gue 
Studies

SERB EMEQ Dr. D. Kesavan Rs. 4,927,120 November 

27, 2019 - 

November 26, 

2022
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15 Ultra-precision 

machining of britle 
materials - Material 

micro-structural 

perspec}ve and 
cuýng edge radius 
efect

SERB SRG Dr. Afzaal Ahmed Rs. 3,165,190 December 03, 
2019 - June 2, 
2022

16 Linkage of Large Scale 

Ocean-Atmospheric 

Phenomena on 

Hydroclima}c 
Extremes in India

SERB SRG Dr. Sarmistha 
Singh

Rs. 1,973,180 December 03, 
2019 - June 2, 
2022

17 Analysis of Evacua}on 
Op}ons considering 
Ci}zen Mobility 
Paterns and Disaster 
Vulnerability in a 

Himalayan Region 

Transporta}on 
Network

Na}onal Mission 
on Himalayan 

Studies (NMHS)

1. Dr. B. K. 
Bhavathrathan

2. Dr. Manoj M 
(Asst. Prof. IIT 

Delhi)
3. Dr. Rahul T. M. 
(Asst. Prof., IIT 

Ropar)

Rs. 1,353,836 December 
10, 2019 - 

December 9, 
2022

18 Drought preparedness 
in Kerala: A 
comprehensive 

assessment with 

respect to climate 

change

Kerala State 

Council for 

Science, 

Technology & 

Environment

Dr. Subhasis Mitra Rs. 1,288,000 December 18, 
2019 - June 18, 
2022

19 Low voltage MEMS 

actua}on using 
Nega}ve Capacitance

SERB SRG Dr. Arvind Ajoy Rs. 2,773,690 December 21, 
2019 - June 20, 
2022

20 Design and 
Development of a 
Composite Heat Sink 

based Batery Thermal 
Management System 

for Indian Electric 

Vehicle Industry

SERB SRG Dr. Samarjeet 
Chanda

Rs. 3,070,370 December 26, 
2019 - June 25, 
2022
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21 A mul}modal brain-
machine interface-

based neuro-

enhancement system 

for retarding the 

decline of cogni}ve 
and motor func}ons 
in the early-stages of 

Demen}a, Stroke and 
Parkinson9s Disease 
pa}ents

DST CSRI Dr. Mahesh R. 
Panicker

Rs. 6,717,160 January 18, 
2020 - January 
17, 2023

22 Isolated Transi}on 
Metal Atoms on 

Defect- Engineered 
Graphene: Synthesis 
and Cataly}c 
Oxida}on of Indoor 
Vola}le Organic 
Compounds

SERB CRG Dr. Dinesh 
Jagadeesan

Rs. 3,767,070 February 05, 

2020 - August 

4, 2023

23 Difuse interface 
immersed boundary/
onite volume 
framework for 

compressible viscous 

nows

SERB MATRICS Dr. Ganesh 
Natarajan

Rs. 660,000 February 

21, 2020 - 

February 20, 

2023

24 Oriented Diameter of 
Graphs

SERB MATRICS Dr. Deepak 
Rajendraprasad

Rs. 660,000 February 

21, 2020 - 

February 20, 

2023

25 Development of 
Membrane-cononed 
Stem Grouted Piles 

and their Behaviour 

under Upliv Loading

SERB CRG Dr. Sudheesh T. K. Rs. 3,041,700 March 

07, 2020 - 

September 6, 

2023

26 Study of the 

interac}on 
between synthe}c 
sequence-deoned 
macromolecules 

and lipid-membrane 

towards developing 

an}bacterial and 
an}cancer drug

Scheme for 

Transforma}onal 
and Advanced 

Research in 

Sciences (STARS) 

- Ministry of 

Human Resource 

Development

Dr. Mintu Porel Rs. 9,968,000 May 15, 2020 - 

May 14, 2024
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27 Towards Automa}ng 
Determinis}c Bug-
reproduc}on during 
Post-silicon Valida}on

Semiconductor 

Research 

Corpora}on

Dr. Sandeep 
Chandran

Rs. 711,805 September 01, 

2020 - August 

31, 2023

28 Design and 
Development of 
a new Siýng- 
Type Lower Limb 

Rehabilita}on Robot

Council of 

Scien}oc and 
Industrial 

Research (CSIR)

Dr. Santhakumar 
Mohan

Rs. 2,210,000 November 01, 

2020 - October 

31, 2023

29 Robo}cs and 
Automa}on in 
Agriculture

Ministry of 

Electronics and 

Informa}on 
Technology 

(MeitY)

Dr. Santhakumar 
Mohan & Prof. 

Laxmidhar Behera 

(IIT Kanpur)

Rs. 5,184,000 November 01, 

2020 - October 

31, 2023

30 An Algorithm 

for Automated 

Iden}oca}on 
of Geometric 

Inconsistencies on 

Road Networks by 

Employing Cluster-

Calibrated Speed 

Predic}on Models

SERB SRG Dr. B. K. 
Bhavathrathan

Rs. 2,659,820 December 
19, 2020 - 

December 18, 
2022

31 High- Speed Online 

Monitoring of 

Sovware Applica}ons

SERB SRG Dr. Sandeep 
Chandran

Rs. 2,259,790 December 
19, 2020 - 

December 18, 
2022

32 HARKAL: Hardware 
Accelerated Robust 

Kernel Adap}ve 
Learning

SERB SRG Dr. Subrahmanyam 
Mula

Rs. 1,724,280 December 
19, 2020 - 

December 18, 
2022

33 Design and Synthesis 
of a Novel Class of 

Sequence-deoned 
Macrocycles with 

Modular Post-

synthe}c Modioca}on 
for Material 

and Biomedical 

Applica}ons.

SERB CRG Dr. Mintu Porel Rs. 5,364,832 December 
21, 2020 - 

December 20, 
2023
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34 Mapping the folding/
misfolding mechanism 

of SOD1 using single 
molecule nuorescence 
spectroscopy

SERB SRG Dr. Supra}k Sen 
Mojumdar

Rs. 2,870,000 December 
22, 2020 - 

December 21, 
2022

35 Modeling Latency 

In Cell-Free Massive 

MIMO To Enable 

URLLC In 5G Cellular 

Systems

SERB SRG Dr. Jobin Francis Rs. 1,100,950 December 
22, 2020 - 

December 21, 
2022

36 Characterizing 

quantum computers: 
Entanglement in 

noisy quantum error 
correc}ng codes

SERB SRG Dr. Amit Kumar Pal Rs. 2,266,771 December 
23, 2020 - 

December 22, 
2022

37 Single crystal growth 

and inves}ga}on of 
topological materials.

DST INSPIRE 
Fellowship

Dr. Moumita 
Nandi

Rs. 3,500,000 December 
24, 2020 - 

December 23, 
2025

38 Energy-Eïcient 
Mul}core 
Programmable 

Accelerator for 

ULP massive edge 

compu}ng

SERB SRG Dr. Satyajit Das Rs. 1,624,980 December 
25, 2020 - 

December 24, 
2022

39 Magneto transport 

studies in 2D 
materials

SERB CRG Dr. Jayakumar 
Balakrishnan

Rs. 4,528,383 December 
28, 2020 - 

December 27, 
2023

40 An Accurate and 

Eïcient Parallel R-C 
Digi}zer for Moisture 
Sensing

SERB SRG Dr. Sreenath V. Rs. 2,805,440 December 
30, 2020 - 

December 29, 
2022

41 Design and 
Development 
of an intelligent 

underwater vehicle 

with a manipulator 

for ofshore oil/gas 
and other marine 

applica}ons.

Naval Research 

Board

Dr. Santhakumar 
Mohan

Rs. 4,526,850 January 25, 
2021 - January 
24, 2024
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42 Es}ma}on of the 
thermal contact 

conductance of 

realis}c spacecrav 
bolted joints

ISRO RESPOND 
Programme, 

Department of 
Space

Dr. Samarjeet 
Chanda

Rs. 3,044,000 February 

19, 2021 - 

February 18, 

2023

43 Understanding 

the role of protein 

S-palmitoyla}on, 
the only reversible 

protein lipida}on, 
in regula}ng 
mitochondrial 

dynamics and 

func}oning

SERB NPDF Dr. Sushabhan 
Sadhukhan (NDPF 
- Dr. Anupama 
Binoy)

Rs. 2,025,600 March 09, 

2021 - March 

8, 2023

44 Reinforcement 

corrosion in bridge 

bent caps - fa}gue 
response: An 
experiment and 

analy}cal study

SERB CRG Dr. Madhu Karthik 
M

Rs. 3,422,232 March 10, 

2021 - March 

9, 2024

45 Framework and 

Compiler for Social 

Network Analysis

DST Na}onal 
Supercompu}ng 
Mission (NSM)

Dr. Unnikrishnan 
C.

Rs. 2,334,000 March 12, 

2021 - June 30, 
2023

46 Real-Time Air 

Quality and Weather 
Monitoring System for 

IIT Palakkad Campus

IIT Palakkad Dr. Praveena 
Gangadharan

Rs. 14,596,658 March 

20, 2021 - 

September 19, 

2023

47 Mesoscale modeling 

of amorphous 

solids for large scale 

simula}ons

DST Na}onal 
Supercompu}ng 
Mission (NSM)

Dr. Vishwas V. 
& Dr. Pinaki 
Chaudhuri 

(Associate 

Professor, Physics, 

The Ins}tute of 
Mathema}cal 
Sciences, Chennai)

Rs. 4,581,000 March 

24, 2021 - 

December 31, 
2023

48 Robust Mul}-view 
Learning for Extreme 

Events Detec}on and 
Predic}on in Time 
Series Data

SERB CRG Dr. Sahely Bhadra Rs. 3,617,337 March 25, 

2021 - March 

24, 2024
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49 Mul}scale modelling 
of chroma}n 
assembly and 

dynamics

DST Na}onal 
Supercompu}ng 
Mission (NSM)

Prof. P. B. 

Sunil Kumar & 

Prof. Ranjith 

Padinhateeri, 

Biosciences and 

Bioengineering, 

Indian Ins}tute 
of Technology 

Bombay

Rs. 2,426,520 April 06, 2021 - 

April 5, 2023

50 Design and 
Fabrica}on of an LED-
based solar simulator 

with integrated 

electrical and op}cal 
measurement 

capability

DST (SERD 2019 
- Solar Energy 

Research & 

Development)

Dr. Arvind Ajoy Rs. 6,540,601 April 15, 2021 - 

April 14, 2024

51 Regional Road 

Resilience 

using Landslide 

Suscep}bility model

Coali}on 
for Disaster 
Resilience 

Infrastructure 

(CDRI)

Dr. Rakesh J. Pillai Rs. 732,000 May 10, 2021 - 

May 9, 2022

52 MoU with Kerala 

Highway Research 

Ins}tute

Kerala Highway 

Research 

Ins}tute (KHRI)

Dr. Sudheesh T. K. 
(}ll 11.09.2022) 
& Dr. B. K. 
Bhavathrathan 

(from 12.09.2022)

Rs. 6,000,000 July 13, 2021 - 
July 12, 2024

53 Studies on the 

performance of coir 

geotex}le reinforced 
embankments

Central Coir 

Research 

Ins}tute

Dr. Divya P. V. Rs. 2,532,000 July 24, 2021 - 
July 23, 2024

54 Study on Novocrete 

Stabiliza}on 
Technology 

For Pavement 

Construc}on

Nisco Builders 

and Developers 
Private Limited

Dr. Veena 
Venudharan

Rs. 849,600 August 01, 

2021 - August 

1, 2023

55 Resilient reinforced 

soil structures for 

the sustainable 

stabiliza}on of steep 
slopes and landslide 

mi}ga}on measures

Kerala 

Infrastructure 

Investment Fund 

Board (KIIFB)

Dr. Divya P. V. Rs. 7,487,280 September 

01, 2021 - 

September 1, 

2023



ANNUAL REPORT 2022-23 

I IT PALAKKAD
148

56 Fabrica}on of low 
cost sensor devices 

for early detec}on of 
biomarkers related 

to neurological 

disorders using 2D 
nanomaterials

Department of 
Biotechnology

Dr. Abdul Rasheed 
P.

Rs. 11,360,000 September 01, 

2021 - August 

31, 2026

57 Design and 
Development of 
Cost-Efec}ve 
Floa}ng-Solar 
Energy Genera}on 
Technologies and 

Infrastructure for 

Achieving Nearly Zero-
Energy Villages

DST (SERD 2019 
- Solar Energy 

Research & 

Development)

Dr. Gokulnath C. 
& Dr. Srinivasa 
Bhaskar Karanki, 

IIT Bhubaneswar

Rs. 4,521,200 September 

14, 2021 - 

September 13, 

2024

58 Recycling C&D 
waste including 

non-concrete parts 

for geotechnical 

engineering 

applica}ons

DST - WMT 
(Waste 

Management 

Technology 

Programme)

Dr. Divya P. V. Rs. 6,618,440 September 

15, 2021 - 

September 14, 

2024

59 MoU with Bexel India 

Consul}ng LLP
Bexel India 

Consul}ng LLP
Dr. Senthilkumar V. Rs. 216,000 October 13, 

2021 - October 

12, 2022

60 Ocean Acous}c Data 
Archival and Analy}cs 
Framework

Naval Research 

Board

Dr. Sahely Bhadra Rs. 2,899,657 October 27, 

2021 - October 

26, 2022

61 Complex network 

analysis of granular 

materials

DST Inspire Dr. Krishnaraj K P Rs. 700,000 November 01, 

2021 - April 30, 

2022

62 Simula}on Studies of 
electronic/photonic 
band gap materials 

for microwave 

applica}ons

ISRO RESPOND 
Programme, 

Department of 
Space

Dr. Sukomal Dey Rs. 1,368,000 December 
04, 2021 - 

December 3, 
2023

63 Design and fabrica}on 
of inorganic 

electrochromic 

devices using layer 

engineering

ISRO RESPOND 
Programme, 

Department of 
Space

Dr. Revathy 
Padmanabhan

Rs. 2,470,000 December 
07, 2021 - 

December 6, 
2023
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64 Securing Deep Neural 
Networks against 

Adversarial Atacks in 
Medical Imaging

IHUB NTIHAC 

Founda}on, IIT 
Kanpur

Dr. Vivek 
Chathurvedi

Rs. 1,303,520 December 
07, 2021 - 

December 6, 
2024

65 Finding the 

Progenitors of Carbon 

Enhanced Metal-Poor 

Stars

SERB SRG Dr. Projjwal 
Banerjee

Rs. 1,994,335 December 
13, 2021 - 

December 12, 
2023

66 Study of 

Thermoregula}on and 
Ven}la}on in Termite 
Mound Structures: 
Biomime}c Design 
Concepts for Passive 

Cooled Buildings

SERB SRG Dr. Pramod 
Kun}kana

Rs. 3,258,030 December 
29, 2021 - 

December 28, 
2023

67 Design and 
Development of a 
Sovware Solu}on for 
Enhanced Monitoring 

of Future Power 

System with High 

Renewable and 

Power Electronics 

Penetra}on

SERB SRG Dr. Manas Kumar 
Jena

Rs. 2,905,950 December 
30, 2021 - 

December 29, 
2023

68 Solid state welding 

of Ti alloy and Ni 

alloy metal prints for 

aerospace, energy 

and health sectors

SERB SRG Dr. Buchibabu 
Vicharapu

Rs. 3,259,870 December 
31, 2021 - 

December 30, 
2023

69 TECHIN Project HDFC CSR Dr. Praveena 
Gangadharan

Rs. 

207,108,278

January 01, 
2022 - March 

31, 2025

70 Biomolecular 

characteriza}on 
of a novel puta}ve 
intracellular 

steroid hormone-

binding receptor 

from Wuchereria 

bancrovi for the 
chemotherapeu}c 
interven}on of 
bancrovian olariasis

SERB CRG Dr. Suprabhat 
Mukherjee, 

Department Of 
Animal Science, 

Kazi Nazrul 

University

Rs. 108,300 January 24, 
2022 - January 
23, 2025
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71 An automated 

nuorescence slide 
imaging microscope 

for portable and low 

cost applica}ons

SERB SRG Dr. Vijay 
Muralidharan

Rs. 3,125,350 January 28, 
2022 - January 
27, 2024

72 Mul}scale Modeling 
of Ferroelectrics for 

Nega}ve Capacitance 
Applica}ons

SERB MATRICS Dr. Arvind Ajoy Rs. 660,000 February 

18, 2022 - 

February 17, 

2025

73 Factorizing Matrices 

Under Structural 

Constraints

SERB MATRICS Dr. Lakshmi 
Narasimhan 

Theagarajan

Rs. 660,000 February 

21, 2022 - 

February 20, 

2025

74 On exact results in 

generalized Sachedv-

Ye-Kitaev models

SERB MATRICS Dr. Prithvi Narayan 
P

Rs. 660,000 February 

23, 2022 - 

February 22, 

2025

75 Credit access 

and employment 

opportuni}es 
for women with 

disabili}es

ICSSR Dr. Amrita Roy Rs. 300,000 March 23, 

2022 - March 

22, 2023

76 Bills & Melinda Gates 

Founda}on
Bills & Melinda 

Gates Founda}on
Dr. Vivek 
Chathurvedi

Rs. 2,528,935 March 24, 

2022 - March 

31, 2027

77 Produc}on of 
biofer}lizers from 
source separated 

urine

Department 
of Science & 

Technology 

- Science 

For Equity 
Empowerment 

and 

Development 
(SEED)

Dr. Shanmugaraju 
Sankarasekaran

Rs. 8,923,790 March 31, 

2022 - March 

30, 2024

78 U}liza}on of par}ally 
treated grey water 

and C&D waste for 
produc}on of low-cost 
modular toilet units 

and other living units

Department 
of Science & 

Technology 

- Science 

For Equity 
Empowerment 

and 

Development 
(SEED)

Dr. Shanmugaraju 
Sankarasekaran

Rs. 6,812,046 March 31, 

2022 - March 

30, 2024
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79 Wearable/Portable 
Biomime}c 
Nanosensors for 

On-site Detec}on of 
Organophosphate 

Nerve Agents and 

Illicit Drugs

SERB Ramanujan 

Fellowship

Dr. Yugender Goud 
Kotagiri

Rs. 3,800,000 May 09, 2022 - 

May 8, 2027

80 DHR-GIA Proposal: 
Development of an 
Afordable Wearable 
IoT-GPS Enabled 

Intelligent Vital Signs 

Monitor for Smart 

Health Monitoring 

Services

Indian Council of 

Medical Research 

(ICMR)

Dr. M. Sabarimalai 
Manikandan & Dr. 
Ram Bilas Pachori, 

Professor, IIT 

Indore

Rs. 3,035,990 June 20, 2022 - 
June 19, 2024

81 Development of 
High RAP Mixtures: 
Laboratory 

Inves}ga}on on 
the Efect of Bio-
Rejuvenators

SERB POWER Dr. C. V. Veena 
Venudharan

Rs. 5,862,032 June 28, 2022 - 
June 27, 2025

82 Engineering porous 

silicon for capaci}ve 
deioniza}on

SERB POWER Dr. Revathy 
Padmanabhan

Rs. 5,815,832 June 28, 2022 - 
June 27, 2025

83 Microphase 

Separa}on in the 
Botlebrush Polymers 
under Cononement: 
An Efec}ve 
Ruling Principle 

for Micoscopic 

Organiza}on

SERB POWER Dr. Debara} 
Chaterjee

Rs. 1,844,832 June 28, 2022 - 
June 27, 2025

84 Pilot lab course on 

NPTEL & Development 
of Kits

IIT Madras Dr. Arvind Ajoy Rs. 500,000 July 2022 - July 
2023

85 SERB Interna}onal 
Travel Support (ITS) - 

IEEE World Congress 

on Computa}onal 
Intelligence (IEEE 

WCCI 2022), Italy

SERB ITS Dr. Narayanan C. 
Krishnan

Rs. 113,673 July 18, 2022 - 
November 30, 

2022
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86 Eternal Vertex 

CoverProblem of 

Bipar}te Graphs, 
Constant Treewidth 

Graphs and Planar 

graphs

SERB POWER Dr. Jasine Babu Rs. 1,745,832 July 18, 2022 - 
July 17, 2025

87 Mul}plici}es and 
graded algebras 

associated to 

oltra}ons of ideals

SERB POWER Dr. Parangama 
Sarkar

Rs. 1,341,840 July 18, 2022 - 
July 17, 2025

88 CSR Funds from M/s. 
Redpine Signals India 

Pvt. Ltd., Hyderabad 

- 2022

Redpine Signals 

India Pvt. Ltd., 

Hyderabad

Dr. M. Sabarimalai 
Manikandan & Dr. 
Subrahmanyam 

Mula

Rs. 1,064,745 September 

2022 - 

September 

2024

89 Synthesis of layered 

transi}on metal 
oxides and oxysulodes 
for optoelectronic 

applica}ons

SERB POWER Dr. Tanushree 
Holme Choudhury, 

Assistant 

Professor, IIT 

Bombay

Rs. 0 September 

14, 2022 - 

September 13, 

2025

90 Coding for 

Low-Latency 

Communica}on

DST INSPIRE Dr. Nikhil Krishnan 
M.

Rs. 3,500,000 September 

19, 2022 - 

September 18, 

2027

91 Dispersion 
Controlled in Silico 

Catalyst Design 
for the Selec}ve 
Hydroaryla}on 
Reac}on

SERB SRG Dr. Rositha Kuniyil Rs. 3,133,844 September 

26, 2022 - 

September 25, 

2024

92 Study of Impact 

of Biodiversity in 

the pest control 

management of rice 

based agroecosystem

DST Women 
Scien}st

Dr. Merlin Lopez Rs. 2,962,272 September 30, 

2022 - January 
1, 2025

93 An inves}ga}ve Study 
on the Temporal 

Geometrical Damage 
Assessment through 

LIDAR - A Case of 
Surface and Proole 
Damage Detec}on in 
Bridge Infrastructure

Kerala Highway 

Research 

Ins}tute (KHRI)

Dr. Senthilkumar V Rs. 396,000 November 01, 

2022 - April 30, 

2023
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94 A Molecular Dynamics 
Perspec}ve on 
the Mechanism of 

Dioxygen Ac}va}on

KSCSTE Back-to-

Lab Post Doctoral 
Fellowship

Dr. Shyama 
Ramakrishnan 

(Mentored by Dr. 
Padmesh A.)

Rs. 1,338,000 November 01, 

2022 - October 

31, 2024

95 Design and 
Development of 
Planar Tuneable 

RF Filters for 5G 

Communica}on 
Systems

KSCSTE Back-to-

Lab Post Doctoral 
Fellowship

Dr. Mary Rani 
Abraham 

(Mentored by Dr. 
Sukomal Dey)

Rs. 1,338,000 November 01, 

2022 - October 

31, 2024

96 Design and Evalua}on 
of OTFS and OCDM 
Transceivers for 

Underwater Acous}c 
Communica}on

Naval Research 

Board

Dr. Jobin Francis Rs. 2,136,880 November 

02, 2022 - 

November 1, 

2025

97 Towards Building 

Quan}ty-Rich 
Knowledge Bases

SERB SRG Dr. Koninika Pal Rs. 2,071,870 November 

09, 2022 - 

November 8, 

2024

98 Seismic Fragility 

Analysis of Dams in 
the state of Kerala

KSCSTE ETP Dr. Arun C. O. Rs. 1,492,800 November 

21, 2022 - 

November 20, 

2025

99 Sugar tailored NIR 

emiýng nuorescent 
probes for biomedical 

applica}ons

SERB Na}onal 
Post- Doctoral 
Fellowship

Dr. Shimi M. 
(mentored by Dr. 
Mintu Porel)

Rs. 2,025,600 December 
12, 2022 - 

December 11, 
2024

100 Stochas}c Resonance 
based detectors using 

thin-olm integrated 
ferroelectrics

SERB CRG Dr. Arvind Ajoy Rs. 7,373,630 December 
26, 2022 - 

December 25, 
2025

101 Remote controlled 

colloidal robots for 

micro-manipula}on 
and cargo transport: 
a self-assembly 

approach

DST INSPIRE Dr. Mayarani M. Rs. 3,500,000 January 02, 
2023 - January 
1, 2028
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102 Relevance of Protein 

Secondary Structure 

in Polypep}de-
Enzyme Interac}ons 
for Regula}ng the 
Enzyma}c Func}on 
3 A Combined 
Theore}cal and 
Experimental 

Approach

SERB Core 

Research Grant

Dr. Padmesh A. Rs. 3,483,832 January 07, 
2023 - January 
6, 2026

103 The study of Turaev 

cobracket from a 

hyperbolic geometric 

perspec}ve

SERB MATRICS Dr. Arpan Kabiraj Rs. 660,000 January 07, 
2023 - January 
6, 2026

104 Study of skein 

algebras through 

quan}za}on of 
Poisson algebras

SERB SRG Dr. Arpan Kabiraj Rs. 1,278,662 January 09, 
2023 - January 
8, 2025

105 Informa}on 
Geometric Approach 

to Es}ma}on Error 
Bounds

SERB MATRICS Dr. M. Ashok 
Kumar

Rs. 660,000 January 10, 
2023 - January 
9, 2026

106 Fix Point Computa}on 
of Herbrand 

Equivalence of 
Expressions in Data 
Flow Frameworks 

using Abstract 

Interpreta}on

SERB MATRICS Dr. Jasine Babu Rs. 660,000 January 10, 
2023 - January 
9, 2026

107 Complexity of Graph 

Contrac}on Problems
SERB MATRICS Dr. Krithika 

Ramaswamy

Rs. 660,000 January 12, 
2023 - January 
11, 2026

108 Balance in Chaos 

- Searching for 

Equitable Paterns in 
Edge- Colored Graphs

SERB CRG Dr. Krithika 
Ramaswamy

Rs. 1,919,082 January 23, 
2023 - January 
22, 2026

109 Semilinear Ellip}c 
Boundary Value 

Problems on 

Unbounded Domains 
in R2

SERB CRG Dr. Lakshmi Sankar 
K.

Rs. 2,675,596 January 23, 
2023 - January 
22, 2026
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110 Research 

Methodology 

for Construc}on 
Management

Global Ini}a}ve 
of Academic 

Networks (GIAN)

Dr. Senthilkumar V. Rs. 912,000 January 
30, 2023 - 

February 10, 

2023

111 Design and 
development of an 

underwater cleaning 

robot for marine 

applica}ons

IITG TIDF Dr. Santhakumar 
Mohan

Rs. 2,360,000 January 31, 
2023 - January 
30, 2026

112 Compact, High-

gain Ultrawideband 

Antennas for Real-

}me Underwater 
Wireless 

Communica}on

IITG TIDF Dr. Sukomal Dey Rs. 1,180,000 January 31, 
2023 - January 
30, 2026

113 Study for improved 

es}ma}on as well 
as understanding of 

deep cloud par}cles 
and mel}ng layer 
microphysical 

proper}es using 
phase based 

polarimetric radar 

simula}ons and 
measurements

SERB CRG Dr. Swaroop Sahoo Rs. 1,800,120 February 

07, 2023 - 

February 6, 

2026

114 An Environmentally 

Benign and 

Sustainable Strategy 

to Degrade Plas}c 
Wastes by Novel 

Immobilized Dual-
enzyme Chimera and 

Protein Engineering

KINFRA CSR (22-

23)

Dr. Sushabhan 
Sadhukhan

Rs. 150,000 February 23, 

2023 - March 

22, 2023

115 Procurement of 

educa}onal kits 
for needy students 

through various 

outreach ac}vi}es of 
IIT Palakkad

KINFRA CSR (22-

23)

Dr. Bibhu Ranjan 
Sarangi & Dr. 
Sarath Sasi

Rs. 90,000 February 23, 

2023 - March 

22, 2023



ANNUAL REPORT 2022-23 

I IT PALAKKAD
156

116 Design, Development 
and Valida}on of 
Smart Weather 

Sta}on for Crop Yield 
Enhancement

KINFRA CSR (22-

23)

Dr. Sreenath V. & 
Dr. Satyajit Das

Rs. 270,000 February 23, 

2023 - March 

22, 2023

117 Fabrica}on of 
Sustainable Products 

From Used Paper by 

3-D Prin}ng

KINFRA CSR (22-

23)

Dr. S. Kanmani 
Subbu & Dr. 
Samarjeet Chanda

Rs. 300,000 February 23, 

2023 - March 

22, 2023

118 Op}cal Sensor 
Network for Detec}ng 
Elephant Movement

KINFRA CSR (22-

23)

Dr. Arvind Ajoy Rs. 350,000 February 23, 

2023 - March 

22, 2023

119 Low-cost 

mul}purpose material 
for removal of toxic 

pollutants from 

environment towards 

developing a healthy 

life

KINFRA CSR (22-

23)

Dr. Mintu Porel Rs. 140,000 February 28, 

2023 - March 

27, 2023

120 Performance 

evalua}on of tunnel 
and slope support 

systems against the 

coupled efect of 
freeze-thaw cycle and 

dynamic loading

SERB EMEQ Dr. Ankesh Kumar Rs. 4,457,332 February 

28, 2023 - 

February 27, 

2026

121 Two Dimensional 
Covalent Organic 

Frameworks: Design 
Principles and 

Material Applica}ons 
in Sustainable Energy 

and Environment

DST Women 
Scien}st A

Dr. Umadevi D. Rs. 3,224,247 March 14, 

2023 - March 

13, 2026

122 Formal Analysis 

and Verioca}on 
of Redundancy 

Management Logic 

for Iner}al Naviga}on 
Processing Systems

ISRO RESPOND Dr. Jasine Babu Rs. 1,884,520 March 23, 

2023 - March 

22, 2025

123 CSR Funds from M/s. 
Redpine Signals India 

Pvt. Ltd., Hyderabad 

- 2023

Redpine Signals 

India Pvt. Ltd., 

Hyderabad

Dr. M. Sabarimalai 
Manikandan

Rs. 810,704 March 23, 

2023 - March 

22, 2025
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124 Tribal languages 

in Palakkad: 
Moving Beyond 

Documenta}on to 
Support Reclama}on

ICSSR Dr. Reenu 
Punnoose

Rs. 1,177,500 March 28, 

2023 - March 

27, 2025

125 A novel chemical 

proteomics approach 

to elucidate 

the mechanism 

of ac}on of 
(-Epigallocatechin-3- 

Gallate (EGCG)), 

the major green 

tea polyphenol 

using Strategic 

Bioorthogonal Probe, 

and improving the 

bioavailability of EGCG

Council of 

Scien}oc and 
Industrial 

Research (CSIR)

Dr. Sushabhan 
Sadhukhan

Rs. 1,100,000 September 

02, 2021 - 

September 1, 

2024

Total Amount: Rs. 55,19,17,841/-

8.2 CONSULTANCY PROJECTS
In the space of Consultancy Projects, the following projects have been undertaken and the total amount is 

Rs. 3,74,43,355/-

Consultancy Projects
Sl. 

No.

Title of the Project Funding 

Agency

Principal 

Inves}gator
Total Budget Dura}on

1 Experimental and 

Numerical Evalua}on 
of Gaseous Fuel 

Combus}bility under BF 
raceway condi}ons

IIT Madras Dr. Krishna 
Sesha Giri

Rs. 708,000 May 13 , 2021 

- May 12, 2024

2 Robust opera}onal space 
mo}on control of a 
waist assis}ve powered 
exoskeleton

DRDO, CAIR Dr. Santhakumar 
Mohan

Rs. 3,176,000 November 30 , 

2021 - May 31, 

2023

3 Conduct hydrological 

modelling for Jharkhand 
State covering all major 

river basins using the Soil 

and Water Assessment Tool 

(SWAT) model for CRISP-M

Interna}onal 
Ins}tute for 
Environment & 

Development

Dr. Athira P. Rs. 1,951,144 December 01 , 
2021 - July 31, 
2022
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4 World Skills Interna}onal 
Compe}}on - Mentoring 
For Digital Construc}on 
Skillset

Construc}on 
Skill 

Development 
Council of India

Dr. Senthilkumar 
V.

Rs. 1,346,270 February 

01 , 2022 - 

September 30, 

2022

5 Development of a River 
Basin Management Plan 

for the Bharathapuzha 

River Basin

Irriga}on 
Design & 
Research Board 

(IDRB)

Team Leader: 
Prof. Balaji 

Narasimhan 

(IITM & Adjunct 

Faculty, IITPKD) 
Dy. Team 
Leader: Prof. 
Sudheer K. 

P. (Execu}ve 
Vice President, 

KSCSTE)

Rs. 7,300,000 February 

25 , 2022 - 

February 24, 

2024

6 Kochi Salem LPG Pipeline 

Project

Kochi Salem 

Pipeline Pvt Ltd

Dr. Senthilkumar 
V

Rs. 177,000 March 01 , 

2022 - April 

30, 2022

7 Filter development for 

Radiographic Images

Visi Consult 

Pvt. Ltd., 

Maharashtra

Dr. Mahesh R. 
Panicker

Rs. 54,000 March 20 

, 2022 - 

September 20, 

2022

8 Recommenda}ons on 
Ground Improvement 

Works for Perumbavoor 

Bypass Road

KIIFB Dr. Divya P. V. Rs. 254,880 March 23 , 

2022 - July 08, 
2022

9 Experimental inves}ga}on 
for determining drying 

shrinkage poten}al using 
area specioc concrete 
composi}ons for nooring 
applica}ons

Floormart 

Global, 

Maharashtra

Dr. Sunitha K. 
Nayar

Rs. 368,160 March 25 

, 2022 - 

December 31, 
2022

10 Research Cluster for AI 

Accelera}on
Mul}coreware 
Inc., CA

Dr. Satyajit Das Rs. 5,485,920 April 01 , 2022 

- March 31, 

2025

11 Robust receive 

beamforming algorithm for 

underwater sonar imaging 

system for Mine Like 

Object Detec}on in the 
presence of reverbera}on

DRDO NPOL Dr. Mahesh R. 
Panicker

Rs. 989,218 May 16 , 2022 

- May 15, 2023
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12 Crack Detec}on using 
Automated Magne}c 
Par}cle Inspec}on

Sansera 

Engineering 

Ltd.

Dr. Mrinal Kan} 
Das

Rs. 2,565,497 July 05 , 2022 - 
July 04, 2024

13 Automa}c Target Detec}on 
using Side Scan Sonar 

(SSS) and Mul}beam 
Echosounder (MBE) Images

DRDO CAIR Dr. Mahesh R. 
Panicker

Rs. 1,965,000 July 08 , 2022 
- March 07, 

2024

14 Flexural toughness tes}ng 
and cer}oca}on of M30 
concrete with Tufstrand SF 

(Macro Fibres) supplied by 

Tremco CPG (India) Private 

Limited (Formerly known 

as 8Flowcrete India Private 
Limited9)

TREMCO CPG 

India limited

Dr. Sunitha K 
Nayar

Rs. 518,114 July 15 , 2022 - 
December 12, 
2022

15 Tensile tes}ng of metallic 
parts

Ultraviolete 
Automo}ve Pvt 
Ltd

Dr. D Kesavan Rs. 78,386 July 18 , 2022 
- August 17, 

2022

16 Site Inspec}on of cracks 
developed in Gramakala 

building - IRTC Jubilee 
Complex - Mundur

Integrated 

Rural 

Technology 

Centre (IRTC)

Dr. Madhu 
Karthik M.

Rs. 28,320 August 13 , 

2022 - August 

20, 2022

17 Conduct hydrological 

modelling of Chhaýsgarh 
covering all major river 

basins using the Soil and 

Water Assessment Tool 

(SWAT) model for CRISP-M

Interna}onal 
Ins}tute for 
Environment & 

Development

Dr. Athira P. Rs. 3,348,905 August 15 , 

2022 - January 
31, 2023

18 Rolling contact fa}gue 
tes}ng under - pure rolling 
and rolling with 30% slip 

condi}ons

GE India 

Industrial 

Private Limited

Dr. D. Kesavan Rs. 354,000 August 25 

, 2022 - 

November 24, 

2022

19 Amrut -WSS to Guruvayur 

Municipality in

Thrissur - District 
Distribu}on network for
Thaikkad zone- Railway iine 

crossing at Paluvai

by HDD method

Kerala Water 

Authority

Dr. Sudheesh 
T.K.

Rs. 42,480 20 Sep, 2022 

- October Oc, 

2022
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20 Indoor Detec}on of Person 
using Phased array radar 

& FMCW 60 GHz Radar for 

Detec}ng a Person and 
Monitoring Vital Sign

Mul}coreware 
Inc., CA

Dr. Swaroop 
Sahoo

Rs. 180,000 October 01 , 

2022 - March 

31, 2023

21 Supply of addi}vely 
manufactured inconel 

718 plates, Mechanical 

Property Evalua}on and 
Micro Structure Analysis

ISRO 

Propulsion 

Complex 

(IPRC), 

Mahendragiri

Dr. D Kesavan Rs. 1,493,969 October 29 , 

2022 - January 
30, 2024

22 Appointment of Consultant 

for the review of Kochi 

Metro Pillar Nos. P 343 to 

P 351

Kochi Metro 

Rail Limited 

(KMRL)

Dr. Madhu 
Karthik M

Rs. 1,571,760 November 

2022 - April 

2023

23 Fibre characterisa}on and 
nexural toughness tes}ng 
of obre reinforced concrete

Chryso Indian 

Pvt. Ltd

Dr. Sunitha K 
Nayar

Rs. 916,634 December 01 , 
2022 - May 15, 

2023

24 Checking and Veýng 
of Design submited by 
Bekaert - DRAMIX for SFRC 
Flooring of the Power of 

One logis}cs park project 
at Talegaon by Ascendas, 

Firstspace Development 
Management Pvt. Ltd.

Firstspace 

Development 
Management 

Pvt. Ltd

Dr. Sunitha K 
Nayar

Rs. 127,440 January 05 , 
2023 - January 
15, 2023

25 Checking and Veýng 
of Design submited 
by Bekaert 3 DRAMIX 
for warehouse project 

at Palwal, Haryana by 

Ascendas, Firstspace 

Development Management 
Pvt. Ltd.

Firstspace 

Development 
Management 

Pvt. Ltd

Dr. Sunitha K. 
Nayar

Rs. 127,440 January 05 , 
2023 - January 
15, 2023

26 Checking and Veýng 
of Design submited by 
Bekaert 3 DRAMIX for SFRC 
saw cut nooring to be laid 
for AARUSH LOGISTICS 

PVT LTD - Project VINPLEX 
INDIA PVT.LTD Proposed 
warehouse- V4,V5 by 

Civitech India Pvt. Ltd.

M/s. Civitech 
India Pvt. Ltd.

Dr. Sunitha K. 
Nayar

Rs. 127,440 January 05 , 
2023 - January 
15, 2023
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27 IOCL Mangalore Terminal 

Expansion

Keller Ground 

Engineering 

India Private 

Limited

Dr. Sudheesh 
T. K.

Rs. 177,000 January 06 , 
2023 - March 

05, 2023

28 Flexural toughness tes}ng 
and cer}oca}on of M30 
concrete with Mark Chem 

steel obres supplied by 
Markchem

Mr. Mark 

Overseas

Dr. Sunitha K. 
Nayar

Rs. 361,080 January 15 , 
2023 - June 
15, 2023

29 Compiler Op}miza}ons 
and LLVM

Mul}coreware 
Inc., CA

Dr. Unnikrishnan 
C

Rs. 180,000 January 16 , 
2023 - June 
16, 2023

30 Recommenda}ons for 
bridge adutment on rock

Southern 

Railway

Dr. Sudheesh 
T. K.

Rs. 368,160 February 20 , 

2023 - March 

20, 2023

31 Checking and Veýng 
of Design submited by 
Bekaert - DRAMIX for SFRC 
Flooring of the Power of 

the Topline Logis}cs Park 
Pvt. Ltd. T2-T3: Warehouse 
Saw-Cut Floor, Firstspace 

Development Management 
Pvt. Ltd.

Topline 

Logis}cs Park 
Pvt. Ltd.

Dr. Sunitha K. 
Nayar

Rs. 127,440 February 28 , 

2023 - March 

10, 2023

32 Development of a 
numerical model for 

predic}ng now noise in 
thin towed sonar arrays

DRDO NPOL Dr. Ganesh 
Natarajan

Dr. Anoop 
Akkoorath Mana

Dr. Pramod 
Kun}kana

Rs. 973,698 August 2022 - 

June 2023

Total Amount: Rs. 3,74,43,355/-

Total Value of Projects
The total budget of all the projects handled 

during the period from April 2022 to March 2023 

is Rs. 58.93 Crores. 
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8.3. RESEARCH 
COLLABORATIONS
" MoU with Mul}coreWare (McW) Inc., USA
IIT Palakkad has signed an MoU with Mul}coreWare 
(McW) Inc., USA on June 02, 2022 for establishing 
the Mul}coreWare Research Centre at IIT Palakkad. 
The purpose of this MoU is to promote coopera}on 
in scien}oc research between IIT Palakkad and 
McW. Through this memorandum, the par}es 
agree to promote Joint research projects in the 
oelds of mutual interest and capability, Exchange 
of academic publica}ons and reports, and 
Opportuni}es for faculty and staf development 
and exchange.

" MoU with Indian Air Force

An MoU between IIT Palakkad and the Indian Air 

Force (IAF), Air Headquarters, New Delhi was signed 
on July 18, 2022 at 9 Base Repair Depot, Air Force 
Sta}on Pune. The MoU will facilitate coopera}on 
and promo}on of research and development in 
the areas of indigenous development of avia}on 
components with specioc aim to undertake research 
in 3D Metal Addi}ve Manufacturing. Besides 
research in areas of mutual interest, the MoU will 

assist indigeniza}on eforts of the IAF for specioc 
studies in the area of metallurgy related to 3D 
Metal Addi}ve Manufacturing and in connec}on to 
other cri}cal projects of signiocance. The MoU was 
signed by the Air Vice Marshal PS Sarin, VSM and 

the Dean, Industry Collabora}on and Sponsored 
Research, Dr. Santhakumar Mohan in the presence 
of Air Marshal Vibhas Pandey AVSM VSM.

" MoU with Con}nental Automo}ve 
Components (India) Private Limited

IIT Palakkad has signed a Memorandum of 

Understanding with Con}nental Automo}ve 
Components (India) Private Limited on July 
07, 2022. The MoU will facilitate an exci}ng 
collabora}on between the technical exper}se 
available at Con}nental and the academic and 
research excellence of IIT3Palakkad in the areas 

of autonomous driving technologies, connected 

mobility, and advanced safety solu}ons. Con}nental 
will also ofer internship opportuni}es and co-
design inputs for courses ofered at IIT-Palakkad, 
to keep students up-to-date with current and 

upcoming industry trends.

" MoU with Ar}ocial Intelligence Unit of 
Na}onal Entrepreneurship Network

IIT Palakkad has signed a MoU with the Ar}ocial 
Intelligence Unit of Na}onal Entrepreneurship 
Network, Bangalore, on August 23, 2022. The 

general objec}ve of this Memorandum of 
Understanding (MOU) is to s}mulate and facilitate 
the development of collabora}ve and mutually 
beneocial programs which serve to enhance the 
intellectual life and cultural development on 

both campuses, and to contribute to increased 

interna}onal coopera}on.

" MoU with KFRI

IIT Palakkad has signed an MoU with the Kerala 

Forest Research Ins}tute (KFRI) opera}ng under 
the aegis of the Kerala State Council for Science, 

Technology and Environment (KSCSTE) on October 

18, 2022. The MoU will facilitate collabora}ve 
research, prac}ce and engagement between 
the two Ins}tutes in areas of mutual interest like 
Developing the Green Campus at IIT Palakkad9s 
upcoming permanent site, Addressing human-

animal connict, Addressing and modelling the 
carbon sequestra}on poten}al of diferent bamboos 
species, Sea-shore restora}on, Landslide predic}on 
and hydrological modelling, Large-scale applica}on 
of bamboo and ratan in the construc}on sector, 
Molecular modelling, Developing instruments for 
sustainable harvest of Non-}mber Forest Produce 
(NTFPs), Climate change predic}on and modelling 
using plant func}onal traits, Iden}fying and 
quan}fying invasive species of plants through image 
processing, Understand the behaviour patern 
of invasive tortoises which are caged on the KFRI 

campus by recording and mapping the movement 

of each individual, Machine learning Algorithms 
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for gene sequencing, Iden}fying suitable varie}es 
of bamboo to develop a support frame for noa}ng 
solar panels, Student, faculty, scien}st, and staf 
exchange programmes and coopera}on between 
them in appropriate academic and scien}oc 
programmes, Exchange of scien}oc and technical 
materials & Joint conferences and workshop.

" MoU with CARD, Odisha

IIT Palakkad has signed a MoU with the Centre 

for Adivasi Research and Development (CARD), 
Odisha on October 31, 2022. This MoU will 

facilitate coopera}on and promo}on of research 
and development in the sectors of fundamental 

training on Science, Technology, and Engineering 

for women of the marginalised community, 

Research and development projects for the beneot 
of underprivileged communi}es, Adhivasi, SCC/
ST, and other tribal popula}on, Research and 
development projects to address the issues of 

environment, sanita}on, water resources, and 
natural habitat. Besides research in areas of mutual 

interest, the MoU will assist the integral eforts of 
CARD for specioc studies in the areas of Adhivasi 
research, underprivileged community projects 

and in connec}on to other cri}cal projects of 
signiocance. The MoU was signed by Dr Bikram 
Keshori Jena, Director Centre for Adhivasi Research 
& Development (CARD), and Dr Santhakumar 
Mohan, Dean Industry Collabora}on and Sponsored 
Research.  Dr Deepak Jaiswal, from Environmental 
Sciences and Sustainable Engineering Centre 

(ESSENCE) is the faculty in - charge for MOU 

between IIT Palakkad and Centre for Adhivasi 

Research and Development (CARD) Odisha.

" MoU with RIT Kotayam
IIT Palakkad signed an MoU with Rajiv Gandhi 

Ins}tute of Technology (Government College of 
Engineering), Kotayam on December 01, 2022.  
This MoU will facilitate coopera}on and promo}on 
of Academic and Research & Development 
projects in Science, Technology, and Engineering, 

joint organisa}on of conferences, workshops 

and seminars, student internships across both 

ins}tu}ons, and joint supervision of projects. The 
MoU was signed by Dr. Santhakumar Mohan, Dean 
Industry Collabora}on and Sponsored Research, 
and Dr. Sathish, Principal of RIT Kotayam, in the 
presence of Dr. Sovan Lal Das, Dean Academics, 
and Dr. Selvapandian, Industry Liaison Oïcer. 
Dr Santhakumar Mohan, Associate Professor, 
Mechanical Engineering is the faculty in-charge for 

this MoU between IIT Palakkad and RIT Kotayam.

" Research and Project Collabora}on Agreement 
with Telesto Energy Pte. Ltd., Singapore

IIT Palakkad has signed a MoU with the Telesto 

Energy Pte. Ltd., Singapore on December 01, 2022. 
The MoU would facilitate research in the mutually 

agreed terms of both the par}es and is coordinated 
by Dr. Narayanan C. Krishnan, Associate Professor, 
Data Science, IIT Palakkad. The agreement will 
remain in efect for a period of ove years.

" MoU with GEC Wayanad
A Memorandum of Understanding between 

Government Engineering College (GEC), Wayanad 

and IIT Palakkad was signed on January 17, 2023 
at Nila Campus. It was formalised to facilitate and 

promote academic collabora}on, research and 
development projects in Science, Technology and 

Engineering, joint organisa}on of conferences, 
workshops and seminars, and student internships 

between both the Ins}tu}ons. The MoU was 
signed by Dr Santhakumar Mohan, Dean, Industry 
Collabora}on and Sponsored Research, IIT-PKD 
and Dr Anitha V. S., Principal, GEC Wayanad, in the 
presence of Dr Sovan Lal Das, Dean Academics. Dr 
Vijay Muralidharan is the faculty-in-charge for this 

MoU between IIT Palakkad and GEC, Wayanad.

" MoU with CET Trivandrum

IIT Palakkad signed an MoU with College of 

Engineering Trivandrum on February 14, 2023. 

This MoU will facilitate coopera}on and promo}on 
of Academic and Research & Development 
projects in Science, Technology, and Engineering, 
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joint organisa}on of conferences, workshops 
and seminars, student internships across both 

ins}tu}ons, and joint supervision of projects. The 
MoU was signed by Dr. Santhakumar Mohan, Dean 
Industry Collabora}on and Sponsored Research 
and Dr. Suresh Babu V., Principal of  College of 
Engineering, Trivandrum in the presence of Prof. 

Seshadri Sekhar, Director IIT Palakkad and Dr. 
Suneesh S. S., Professor & Head of Mechanical 

Engineering, College of Engineering Trivandrum. 

Dr. Jobin Francis, Assistant Professor, Electrical & 
Electronics Engineering, IIT Palakkad is the faculty 

in-charge for this MoU.

" MoU with NSSCE Palakkad

IIT Palakkad signed an MoU with the NSS College 

of Engineering Palakkad on February 22, 2023. The 

MOU covers bilateral collabora}on of academics 
and research between the two ins}tu}ons such 
as Conduc}ng programmes to achieve desirable 
objec}ves in connec}on with capacity building, 
Exchange of informa}on on research and 
educa}onal programmes, Joint organisa}on of 
seminars, conferences, workshops, and short- 

term courses, Joint supervision of MTech projects 
by faculty members from both the ins}tutes, joint 
project proposals, visi}ng fellow program, and 
Student internships between both the ins}tutes. 
The MOU was signed by Dr. Santhakumar Mohan, 
Dean ICSR, IIT Palakkad and Dr. Anand T.N.C., 
Dean Academics, IIT Palakkad with Dr. Suresh P. R., 
Principal, NSS College of Engineering.

" Agreement with IIT Indore

IIT Palakkad has signed an agreement with the 

Indian Ins}tute of Technology Indore on February 
28, 2023. With this agreement, the par}es agree 
to conduct a collabora}ve research project }tled 
<Development of an afordable wearable IoT-GPS 
enabled intelligent vital signs monitor for smart 

health monitoring services= for addressing the 

major design, development and deployment issues 

by considering the improvement of diagnos}c 
accuracy and reliability, false alarm reduc}on, 
afordability, and batery life}me. The project is 
being funded by the Indian Council of Medical 

Research (ICMR) and is being executed by Prof. Ram 

Bilas Pachori, Professor, Department of Electrical 
Engineering, IIT Indore and Dr. M. Sabarimalai 
Manikandan, Associate Professor, Department of 
Electrical Engineering, IIT Palakkad.

" MoU with Keystone Founda}on, Tamil Nadu
On March 20, 2023, IIT Palakkad signed an MoU 

with The Keystone Founda}on for research and 
collabora}on with focus on community wellbeing, 
and biodiversity conserva}on with One Health 
as the goal, focusing on the intersec}ons of 
technology, livelihood, health, governance and 

ecological outcomes.
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OFFICE OF 

INTERNATIONAL RELATIONS

a%11K�j O0 ;a-a( �K0Kh30

Interna}onalisa}on is an inherent aspect of the 
IITs and the Oïce of Interna}onal Rela}ons at IIT 
Palakkad is commited to achieving its goals through 
a focused approach, supported by two ver}cals: 
Interna}onal Collabora}ons and Interna}onal 
Academic Programmes. 2022-23 ofered us  a 
few opportuni}es to welcome the interna}onal 
community to our midst, in the spirit of mutually 

beneocial partnerships.

International Visits
" A delega}on comprising of Prof. Linga Reddy 

Cenkeramaddi and Prof. Michael Nygaard 

Hansen, Dean, Faculty of Engineering and 
Science from the University of Agder, Grimstad, 

Norway visited IIT Palakkad on Thursday, April 

7, 2022 along with Dr. Maan Singh Sidhu, 
Norwegian Embassy. During their visit, an MoU 
was signed as part of Indo-Norwegian projects 

for long-term collabora}on. Dr. Shaikshavali 
Chitragan} ini}ated this partnership and faculty 

a%11KƸj O0�1$	�	�	 O�	�K	 ��	 a%L)hL<%	 +<3Q	
<W	 �1	 �	�	 O	 +K3�K"	 NǑ%	 a%11KƸj O0	 ;a-a(	
�K0Kh30	��	�n �L�%	oLƸ�Z$	�V 	/Kī/	;V	+)V	3·Za	
�Z	�Kō	�1)V	�V 	 L3�	�L%-Ĝ	<W,	�Z	'Z	�K0hµV�Za	ĦK1K	
;/L&h%	 <W:	 a%11KƸj O0	 ;<.KL�%K	 �1	 a%11KƸj O0	
8WµL$�	 �K0h�/m	 7:h	 2022-23	 ĦK1K	 </n	 +K1ǕM1�	
{+	 ;V	 3K.�'	 ;K�V'K1O	 �O	 .K7)K	 ;V,	 a%11KƸj O0	
;/P'K0	�K	</K1V 	-O�	ǞK�%	�1)V	�V 	L3�	�P �	7;1	
�'K)	L�0K	�0Km	

a%11K�j O0 �/$
"	 0QL)7L;h O	�,	��"1,	L�/ǌV",	)X7o	�V 	L.0KaL��O	

�7a	L7ðK)	;a�K0	�V 	"O)	�Z.	L3a�K	1VċO	;V)�V 1K/ċO	
�1	�Z.	/K��3	ņK�K"h	<W);V)	�V 	��	�L%L)L(/a"3	
ĦK1K	 �Pz7K1,	 L')Ka�	 7	 �W3	 2022	 �Z	 "X.	 /K)	
L;a<	 L;'̂,	 )X7o�L�0)	 'Q %K7K;	 �V 	 ;K&	 �	�	 O	
+K3�K"	 �K	 '[1K	 L�0K	 �0Km	 	)�O	 0K�K	 �V 	
'[1K),	'O�h�KL3�	;<0Z�	�V 	L3�	.K1%-)K7o�L�0)	
+M10Z�)K�a	�V 	L<ǟV	�V 	{+	/n	��	;/�[%K	ðK+)	
+1	<ǍKµ1	L�0K	�0Km	"X.	8WµK73O	L��K�a%O	ĦK1K	
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from the EE department were present for the 

discussion. There was a mee}ng scheduled 
with the Director and EE Lab tour as well.

" The Ministry of Innova}on and Technology and 
Dambi Dolo University, Ethiopia, visited us on 
July 23, 2022. A bilateral research collabora}on 
in the areas of Materials and Manufacturing, 

Robo}cs and Intelligent Collabora}ve Systems 
was ini}ated.  We are looking forward to 
collabora}on in faculty development programs 
and student exchange programs at all levels. 

We will be exploring the possibility of joint PhD 
programs in some select areas.  

�;	;K�V'K1O	�O	8Pz�%	�O	�		�7a					L7.K�	�V 	
;a�K0	;'Ǜ	��Kh	�V 	 L3�	�;	'[1K)		+NǑ%	&Vm	
L)'V8�	�V 	;K&	-W!�	�1				3W-	�K	'[1K	.O	�;	
7;1	+1	%0	L�0K	�0K	&Km	

"	 )7K�K1	 �1	 �[ĤZL��O	 /a�K30	 �1	 "n-O"Z3Z	
L7ƳL7ĤK30,	 �L&0ZL+0K	 ĦK1K	 L')Ka�	 23	 �P3K	,	
2022	�Z	</K1V 	+M1;1	/n	�/$	L�0K	�0Km	;K/�O	
�1	 L7L)/Kh$,	 1Z-ZL ¹	 �7a	 -PNĜ/āK	 ;<.KL�%K	
�$KL30Za	�V 	µV�Za	/n	��	LĦ+µO0	)P;a(K)	;<0Z�	
8P{	L�0K	�0K	&Km	</	;.O	Ǎ1Za	+1	;a�K0	L7�K;	
�K0h�/Za	 �1	 �K�	 L7L)/0	 �K0h�/Za	 /n	 ;<0Z�	
�O	�8K	�1	1<V	<qm	</	�P �	�PL)a'K	µV�Za	/n	;a0P£	
+O��"O	�K0h�/Za	�O	;a.K7)K	%3K8n�Vm

"	 �	��1	�K0Kh30	 ĦK1K	 L')Ka�	 27	,171O	 2023	
�Z	�Vŀ		/n	�)K"K		ƥK+K1	�K0Kh30	NǑ%	ƥK+K1	
�0P£	;P�O	8P.K;Pa'1K�)	�1	-n�3Pz	NǑ%	�)K"K	
�V 	 /<K7KL$ù	 'Q %K7K;	 /n	 L"L� 3	 	ĤZ�Za	 �V 	
L3�	ƥK+K1	�0P£	;P�O	�V 	�)	{+K	�O	/V�-K)O	
�	�	 O	+K3�K"	/n	�O	�	,	%KL�		);V	�PA)V	�V 	

" IAR oïce hosted Ms. Subha Sundarajan, Trade 
commissioner based at the Canadian trade 

oïce in Chennai and Ms K N Rupa, Trade 
Commissioner for Digital Industries based at 
the Consulate General of Canada in Bengaluru 

at IIT Palakkad on February 27, 2023 to discuss 

the ways to engage with IIT Palakkad. The 
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%1O�Za	+1	��Kh	�O	�K	;�V m	�	�	 O	+K3�K".	
	)�O	 0K�K	 �K	 	ĚVư	 �	�	 O	 +K3�K"	 �V 	
;K&	�PA)K	�1	�)K"K		 L7ƳL7ĤK30	�1		ĤZ�	
;<.KL�%K	�Z	;K&	3K)K	&Km

purpose of their visit was to engage with IIT 

Palakkad and bring Canadian University and 

Industry Collabora}on.

�/�0Q �V  /K_/ ;V ;K�V'K1O �Z 
�+�KM1� {+ L'0K �0K 
"	 ;a�ZƻO:	 �	�	 O	 �Ka;O;O	 L7ƳL7ĤK30	 �1	

�	�	 O	L,L)8	L7ƳL7ĤK30	
"	 )P;a(K)	;<0Z�	�O	+<3:	+V1K"VL)0K	L7ƳL7ĤK30,	

�O3a�K
"	 �L%8O3%K	�K0h�/:	�Pa�	�a�	L7ƳL7ĤK30,	%K�7K)	

�1	�K!/Ka"Q 	L7ƳL7ĤK30,	)V+K3	
"	 ;a0P£	"X¡Z13	�K0h�/:	)7K�K1	�1	�[ĤZL��O	

/a�K30,	 �L&0ZL+0K	 �1	 "n-O"Z3Z	 L7ƳL7ĤK30,	
�L&0ZL+0Km

a%11K�j O0 )K/Ka�) M1+Z h 
"	 �	��1	 ;V	 </n	 �L;0K)	 �V 	 %<%	 5	 �7V'),	

�;�	�		 �V 	 %<%	 6	�7V'),	 �	;O;O�1	 �V 	
%<%	7	�7V')	�1	�čµ	�V$O	�V 	%<%	3	�7V')	
�Kō	~�m	 �)	;.O	�K�Za	�K	;KµKěK1	 L30K	 �0K	
�1		Ŋn	ǞO�K1	�1	L'0K	�0Km

"	 �K0Z�)	 (œZ1	�03)	�V 	 %<%	�	��1	;V	 �Kō	
�7V')Za	�O	;aÃK	'Z	 <W	�1	�)	'Z	�7V'�Za	�Z	
�Ka�/;KµKěK1	�V 	-K'	ǞO�K1	�1	L30K	�0Km	

Partnership Formalised through 
MoUs
" Consor}um: IITs French Universi}es &  IITs 

Finnish Universi}es    
" Research Collabora}on ini}ated: Peradeniya 

University, Srilanka    

" Mobility Programs: Chung Aung University, 
Taiwan & Kathmandu University, Nepal

" Joint Doctoral Program: Ministry of Innova}on 
and Technology, Ethiopia & Dambi Dolo 
University, Ethiopia.

International Admissions Report
" From IAR we received 5 applica}ons under 

ASEAN, 6 applica}ons under SII, 7 applica}ons 
under ICCR and 3 applica}ons under 
Direct Category. All of these students were 
interviewed and rejected.

" No. of applica}ons received from IAR under 
Sponsorship (Pure Oils) is two and these two 

applicants were accepted aver the scru}ny/
interview.
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�	�	 O +K3�K" N?% 7:h 2022-2023 /n a%11K�j O0 �K�Z a �O ;Q�O
List of International Students at IIT Palakkad 2022-2023

�/ ;a
Sl No.

)K/
Name

)K/Ka�) 7:h
Year 
Joined

1K�j O0%K
Nationality

L)L(�'K%K 
L.�1$
Funding 
Agency

�Z�K/
Program

1 /)�P"K	"VL);	
�P "�7K8V	��8K	
�M1�K
Mangunda	Denise	
Kudakwashe	Aisha	
Erica

2021 L�źK7-V
Zimbabwe

œZ1�03,	
L�źK7-V
Pure	Oils,	
Zimbabwe

�/. V�.	
L7L)/Kh$	�7a	;K/�O	
L.0KaL��O
M.Tech	Manufacturing	
and	Materials	
Engineering

2 /P0KźZ	L&a�7V	ll
Muyambo	Thinkwell

2022 L�źK7-V
Zimbabwe

œZ1�03,	
L�źK7-V
Pure	Oils,	
Zimbabwe

�/. V�.	
L7L)/Kh$	�7a	;K/�O	
L.0KaL��O
M.Tech	Manufacturing	
and	Materials	
Engineering

3 /PĭZź7V3P;V	3P;V�V 3Z
Munkombwe	Luse	
Lusekelelo

2022 L�źK7-V
Zimbabwe

œZ1�03,	
L�źK7-V
Pure	Oils,	
Zimbabwe

�/. V�.	
L7L)/Kh$	�7a	;K/�O	
L.0KaL��O
M.Tech	Manufacturing	
and	Materials	
Engineering

4 L7�/	1V
Bikram	Ray

2021 )V+K3
Nepal

�;�	�	
SII

�/. V�.	
.Q%�)O�O	L.0KaL��O
Mtech,	Geotechnical	
Engineering

�?)h8O+ (�} 2022 /n 4 ;oK<) Internship ( 4 Weeks in August 2022)
�/ ;a
Sl No.

)K/ 
Name

)K/Ka�) �O 
%K1O�
Date of 
Joining

1K�j O0%K
Nationality

L)L(�'K%K 
L.�1$
Funding 
Agency

�Z�K/ 
Program

1 )P13K)	)[10K�
Nurlan	Nauryz

16/07/2022 �@KN�ǍK)
Kazakhstan

)�1-K0V7	
0PL)7L;h O
Nazarbayev	
University

�/		/n	�İ)h8O+,	
"X.	,�3,	4	;ōK<
Internship	in	ME,	
Dr.	Afzal,	4	weeks

2 �/K1Z7	;KL3�
Omarov	Salikh

17/07/2022 �@KN�ǍK)
Kazakhstan

)�1-K0V7	
0PL)7L;h O	
Nazarbayev	
University

�/		/n	�İ)h8O+,	
"X.	,�3,	4	;ōK<	
Internship	in	ME,	
Dr.	Afzal,	4	weeks
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International (Inbound) Students 
Activities:
The Oïce of Interna}onal and Alumni Rela}ons, 
organised the orst Interna}onal students9 Palakkad 
tour on July 22, 2022.  There are plans to conduct 
a welcome mee}ng at the beginning of every 
semester hereaver. 

Outbound Programs published in 
2022-23

Exchange Programs
" The Chang Gung University (CGU) in Taiwan is 

now accep}ng the nomina}on for the Spring 
2023 Semester (February 13, 2023 3 June 16, 
2023). 

" The DAAD promotes academic exchange 
between Germany and India, Bangladesh, 

Bhutan, Nepal, and Sri Lanka. It provides 

informa}on about educa}on in Germany, 
grants, and scholarships to students, invites 

scien}sts from India to Germany and vice versa, 
and supports bilateral research projects.

" Working Internships in Science and Engineering 

(WISE) is a program for science and engineering 

students, who wish to do a two to three 

months research internship at a publicly 

funded German higher educa}on ins}tu}on or 
a research ins}tute. The scholarship is open to 
students from selected Indian ins}tu}ons.

" Doctoral Programmes in Germany is for young 
scien}sts and academics wishing to improve 
their academic qualioca}ons with a doctoral 
degree in Germany.

" Bi-na}onally Supervised Doctoral Degrees 
program is applicable for doctoral candidates, 

whose doctoral degrees are supervised both 

by a university teacher at the home university 

and an academic adviser at the host ins}tute in 
Germany

a%11K�j O0 (�)-K	a") �K� �L%L7L(0K_: 
a%11KƸj O0	�1	+Q7h	�K�	;a-a(	�V 	�K0Kh30	ĦK1K	
L')Ka�	22	�P3K	,	2022	�Z	+<3V	a%11KƸj O0	�K�Za	
�V 	+K3�K"	'[1V 	�K	�0Z�)	L�0K	�0Km	�;�V 	
-K'	�čV�	;V/Vǌ1	�O	8Pz�%	/n	��	ǞK�%	-W!�	
�0ZL�%	�1)V	�O	0Z�)K	<Wm

2022-23 /n ��KL8% �	 -K	a" 
�K0h�/

L7L)/0 �K0h�/
"	 %K�7K)	/n	�Ka�	�a�	L7ƳL7ĤK30	(;O�O0Q)	-	Nǖa�	

2023	;V/Vǌ1	(13	,171O,	2023	-	16	�Q),	2023)	�V 	
L3�	)K/Ka�)	ǞO�K1	�1	1<K	<Wm

"	 "O��"O	�/h)O	�1	.K1%,	-KaÖK'V8,	.Q K),	)V+K3	
�1	 �O3a�K	�V 	 -O�	�K'L/�	�'K)-�'K)	�Z	
-BK7K	'V%K	<Wm	0<	�/h)O	/n	L8µK,	�K�Za	�Z	)P'K)	
�1	�K�7RLā0Za	�V 	-K1V 	/n	�K)�K1O	�'K)	�1%K	<W,	
.K1%	;V	�/h)O	�1	�/h)O	�V 	 7WðKL)�Za	�Z	.K1%	
�/aL�%	 �1%K	 <W,	 ;K&	 <O	 LĦ+µO0	 )P;a(K)	
+M10Z�)K�a	�K	;/&h)	�1%K	<Wm

"	 L7ðK)	�7a	L.0KaL��O	/n	�K0h1%	�İ)h8O+	(WISE)	
L7ðK)	�1	L.0KaL��O	�V 	 	)	�K�Za	�V 	 L3�	 ��	
�K0h�/	<W,	�Z	;K7h�L)�	{+	;V	L7ā	+ZL:%	�/h)	
	â	L8µK	;aǑK)	&7K	L�;O	8Z(	;aǑK)	/n	'Z	;V	
%O)	/<O)V	�O	)P;a(K)	�a )hL8+	�1)K	�K<%V	<qm	
�K�7RLā	�0L)%	.K1%O0	;aǑK)Za	�V 	�K�Za	�V 	 L3�	
�P3O	<Wm

"	 �/h)O	/n	"X¡1V 	�K0h�/		)	0P7K	7WðKL)�Za	�1	
L8µKL7'Za	�V 	L3�	<W	�Z	�/h)O	/n	"X¡1V 	�O	L"�O	
�V 	;K&	+)O	8WµL$�	0ZÔ%K	/n	;P(K1	�1)K	�K<%V	
<qm

"	 LĦ-1KƸj O0	Ǎ1	+1	+0h7VLµ%	"X¡1V 	L"�O	�K0h�/	
"X¡1V 	 	ſO'7K1Za	 �V 	 L3�	 3K�Q	 <W,	 L�)�O	
"X¡1V 	L"�O	�O	L)�1K)O	�1V3Q	L7ƳL7ĤK30	/n	��	
L7ƳL7ĤK30	L8µ�	�1	�/h)O	/n	/V�-K)	;aǑK)	/n	
��	�K'L/�	;3K<�K1	'Z)Za	ĦK1K	�O	�K%O	<Wm
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Scholarships and Internships
" DAAD scholarship programmes e.g WISE, PhD, 

and PhD Sandwich scholarships9 primary target 
group is BTech, Integrated or Dual degree 
students, Master students who are in their onal 
year and those who are formally registered for 

their PhDs at the IIT. DAAD does not have many 
scholarships for masters in STEM subjects and 

management. 

" Okinawa Ins}tute of Science and Technology 
(OIST) Internship in Japan 2023 welcomes 
Interna}onal Students to apply for OIST 
Internship in Japan. Undergraduate and 
Masters students from all over the world can 

apply for fully funded Internship Programs. 

Fields like Sciences, Technology, Engineering 

are available.

" The Ohio State University9s Research Internship 

for Young Academics (RIYA) program is 

designed to facilitate cuýng-edge research 
experiences for undergraduate mechanical 

engineering students from top ins}tutes 
in India. Par}cipants will work closely with 
renowned faculty in Ohio State9s Department 
of Mechanical and Aerospace Engineering, 

along with a world class research team. 

" The WISE Programme from the German 

Academic Exchange Service (DAAD) are 
interested to host DAAD interns enrolled from 
leading Universi}es or research centres all over 
the world. Professional training and mentorship 

are available for a broad range of topics. Few 

places are also available in the technology 

transfer or project management division.

" TU India Connect Research Internship 

Programme is a unique internship ofered by 
NTU, Singapore customised for high calibre 

Indian bachelor, master, and PhD students from 
pre-eminent Indian universi}es and colleges to 
pursue their research interests at NTU.  One 

student from IIT Palakkad was selected for this 

Internship.

�K�7RLM0Ka �7a �a )hL8+
"	 "O��"O	 �K�7RLā	 �K0h�/	 �W;V	 "-ƚQ�	�;	,	

+O��"O,	�1	+O��"O	;q"L7�	�K�7RLā	�K	�K&L/�	
3·	;/Q<	-O V�,	��O�R %	&7K	'Z<1O	L"�O	7K3V	
�K��$,	/Kǌ1	�K��$	<q,	�Z	L�	+)V	aL%/	7:h	/n	
<q	�1	�Z	�+�KM1�	{+	;V	�	�	 O	/n	+O��"O	
�V 	 L3�	 +a�O�R %	 <qm	 "O��"O	 �V 	 +K;	 �; O	�/	
L7:0Za	 �1	 �-a()	 /n	 ǔK%�Zā1	 �V 	 L3�	 L(�	
�K�7RLā0Ka	)<O a	<qm

"	 �K+K)	 /n	 �L�)K7K	 �aǌOĆQ 	 �,	 ;K�a;	 �a "	
 V©Z3X�O	 (��	�; O)	 �a )hL8+	 2023	 �K+K)	
/n	��	�; O	�a )hL8+	�V 	 L3�	�7V')	�1)V	�V 	
�ãP�	a%11KƸj O0	�K�Za	�K	ǞK�%	�1%K	<Wm	'PL)0K	
.1	;V	ǔK%�	�1	+1KǔK%�	�K��$	+Q1O	%1<	;V	
L7ā	+ZL:%	�a )hL8+	�K0h�/Za	�V 	L3�	�7V')	�1	
;�%V	<qm	�)�V 	L3�	L7ðK),	�[ĤZL��O,	L.0KaL��O	
�W;V	µV�		+3ť	<qm

"	 �L<0Z	ǌV 	0QL)7L;h O	�V 	M1;�h	�a )hL8+	,X1	0a�	
��V "L/¹	 (�1�	7K	�)	 �K0h�/	 �Z	 .K1%	 �V 	
8O:h	;aǑK)Za	�V 	ǔK%�	0KaL��O	L.0KaL��O	�V 	�K�Za	
�V 	L3�	čK(PL)�	)P;a(K)	)P.7Za	�O	;PL7(K	�V 	
L3�	L"@K�)	L�0K	�0K	<Wm	�L%.K�O	��	L7Ƴ	Ǎ1O0	
)P;a(K)	 O/	�V 	;K&-;K&	�L<0Z	1Kù	�V 	0KaL��O	
�1	�01ZǕV;	L.0KaL��O	L7.K�	�V 	�L;Ĝ	;a�K0	
�V 	;K&	L/3�1	�K/	�1n�Vm

"	 �/h)	 ��V "L/�	 �¹�n�	 ;L7h;	 ("O��"O)	 �K	
"-ƚQ�	�;		 �Z�K/	 'PL)0K	 .1	 �V 	 �$O	
L7ƳL7ĤK30Za	0K	)P;a(K)	�n �Za	;V	)K/KaL�%	"O��"O	
�İňh	 �O	 /V�-K)O	 �1)V	 /n	 L.zL�	 1�%K	 <Wm	
�)/n	 L7L7(	 L7:0Za	 �V 	 L3�	 ƥK7;KL0�	 �L8µ$	
�1	 +1K/8h	 	+3ť	 <qm	 �[ĤZL��O	 <ǍKa%1$	 0K	
+M10Z�)K	�-a()	�.K�	/n	.O	�P �	ǑK)		+3ť	<qm	

"	  O0Q	 �a L"0K	�)V¡	 M1;�h	 �a )hL8+	 �Z�K/	 �) O0Q,	
L;a�K+P1	 ĦK1K	 �ǍKL7%	 �O	 �K)V	 7K3O	 ��	 )Q!O	
�a )hL8+	<W,	L�;V	�) O0Q	/n	+)V	)P;a(K)	L<%Za	�Z	
��V	-BK)V	�V 	L3�	+Q7h-�L%Lƻ%	.K1%O0	L7ƳL7ĤK30Za	
�1	/<KL7ĤK30Za	�V 		â	µ/%K	7K3V	.K1%O0	ǔK%�,	
+1KǔK%�	�7a	+O��"O	�K�Za	�V 	L3�	)P�Q L3%	L�0K	
�0K	<Wm	�;	�a )hL8+	�V 	L3�	�	�	 O	+K3�K"	
�V 	��	�K�	�K	�0)	L�0K	�0K	&Km
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" The Oïce of Principal Scien}oc Adviser to 
the Government of India is facilita}ng the 
Chevening Adani Scholarships for Indian 

students for a one-year master9s degree in 

the UK. This scholarship is primarily targeted 

for those whose course is related to Ar}ocial 
Intelligence (AI).

" Chevening Scholarships are given to 

outstanding Indian graduates for a one-year 

master9s degree, to study any subject, at any 

recognised university in the UK. Chevening 

Fellowships are bespoke courses aimed at mid-

to-senior level professionals who are looking to 

expand their knowledge and exper}se in their 
specioc oeld of work. The programmes are 
tailored, short courses which usually run for 

8-11 weeks at a designated UK University.

" NCI (Nordic Center in India) is reques}ng 
applica}ons for an internship programme for 
Indian students.

" MOPGA Visi}ng Fellowship Program for Young 
Researchers is a program funded by the French 

Ministry for Europe and Foreign Afairs in 
collabora}on with the French Ministry for 
Higher Educa}on and Research. Interna}onal 
researchers (postdoc) who wish to carry out 

their further research in France, on topics 

related to Earth system, climate change and 

sustainability, energy transi}on, societal 
challenges of environmental issues, human, 

animal and ecosystem health as part of a <One 
Health= approach can apply.

" Under the framework of Finnish Indian 

Consor}a for Research and Educa}on (FICORE) 
research scholars were invited to apply for 

the programme. Dr. Cataldo De Blasio will be 
able to onance students interested in going to 
Finland as visi}ng researchers.

" MEXT (Japan9s Ministry of Educa}on) 
Scholarship is available for students.

" The United States-India Educa}onal Founda}on 
(USIEF) has announced the opening of its annual 

compe}}on for Fulbright-Nehru, Fulbright-
Kalam, and other Fulbright Fellowships.  USIEF 

"	 .K1%	 ;1�K1	 �V 	 �(K)	 7WðKL)�	 ;3K<�K1	 �K	
�K0Kh30	0Q�V 	/n	��	;K3	�O	/Kǌ1	 L"�O	�V 	 L3�	
.K1%O0	�K�Za	�V 	 L3�	8V7L)a�	'K)O	�K�7RLā	�O	
;PL7(K	�'K)	�1	1<K	<Wm	0<	�K�7RLā	/PÃ	{+	;V	
	)	3Z�Za	�V 	L3�	3Lµ%	<W	L�)�K	+KĊ�/	�R L�/	
-PNĜ/āK	(��	)	;V	;a-aL(%	<Wm

"	 0Q�V 	/n	L�;O	.O	/Kņ%K	�Kō	L7ƳL7ĤK30	/n	L�;O	
.O	 L7:0	�K	ī0)	�1)V	�V 	 L3�		ěR Ƹ	.K1%O0	
ǔK%�Za	�Z	��	;K3	�O	/Kǌ1	L"�O	�V 	L3�	8V7L)a�	
�K�7RLā	'O	�K%O	 <Wm	8V7L)a�	CV 3ZL8+	��	 L78V:	
+KĊ�/	 <W	 L�;�K	 	ĚVư	 /ī/	 ;V	 7M1ƻ	 Ǎ1	
�V 	+V8V71Za	�V 	 L3�	<W	�Z	+)V	 L7L8Ƹ	�K0h	µV�	/n	
+)V	 ðK)	�1	 L78V:ð%K	�K	 L7ǍK1	�1)K	�K<%V	
<qm	�K0h�/	)P�Q L3%,	3�P	+KĊ�/	<q	�Z	�/%[1	
+1	��	L)L'hƸ	0Q�V 	L7ƳL7ĤK30	/n	8-11	;ōK<	%�	
�3%V	<qm

"	 �);O�		(.K1%	/n	)XL"h�	;n 1)	.K1%O0	�K�Za	�V 	
L3�	�a )hL8+	�K0h�/	�V 	L3�	�7V')	�K	)P1Z(	
�1	1<K	<Wm

"	 0P7K	 )P;a(K)	 īV%K�a	 �V 	 L3�	 �/�+O�O�	
L7L�L a�	CV 3ZL8+	�Z�K/,		â	L8µK	�7a	)P;a(K)	
�V 	 L3�	�Ka;O;O	 /a�K30	�V 	 ;<0Z�	 ;V	 0Q1Z+	�1	
L7'V8	 /K/3Za	 �V 	 L3�	 �Ka;O;O	 /a�K30	 ĦK1K	 L7ā	
+ZL:%	 ��	 �K0h�/	 <Wm	 7V	 a%11KƸj O0	 8Z(�%Kh	
(+Zǌ"X�),	�Z	<7)	<VƑ=	�V 	L<ǟV	�V 	{+	/n	+RėO	
�$K3O,	 �37K0P	 +M17%h)	 �7a	 (K1$O0%K,	 ��Kh	
;a�/$,	 +0Kh71$O0	 /PĚZa	 �O	 ;K/KL��	 �P)[L%0Za,	
/K)7,	 +8P	 �1	 +KM1NǑL%�O	 %a��ņ	 ǞKǒ	 ;V	
;a-aL(%	L7:0Za	+1	�Ka;	/n	+)K	��V	�K	8Z(	�1)K	
�K<%V	<q,	�;/n	+)K	�7V')	�1	;�%V	<qm	

"	 L,L)8	�a L"0)	�a ;ZL h0K	,X1	M1;�h	�a "	��P�V 8)	
(�,�	;O��1	)	�V 	�V /7�h 	�V 	%<%	)P;a(K)	
īV%K�a	�Z	�K0h�/	�V 	L3�	�7V')	�1)V	�V 	L3�	
�/aL�%	 L�0K	 �0K	 &Km	 "X.	 �W  KƎZ	 "O	ŬKL;0Z	
L7L�L a�	 8Z(�%Kh�a	 �V 	 {+	 /n	 L,)3q"	 �K)V	 �V 	
�ãP�	�K�Za	�Z	L7ā	�'K)	�1)V	/n	;µ/	<Za�Vm	

"	 �/	�¹ O	(�K+K)	�K	L8µK	/a�K30)	�K�Za	�V 	L3�	
�K�7RLā		+3ť	<Wm

"	 0Q)K� V"	 ǌV ̂;-�a L"0K	 ��P�V 8)3	 ,K	a"V8)	
(0Q�;�		�,)	 )V	 ,P 3�K� -)V<{,	 ,P 3�K� -
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will award approximately 100 Fulbright-Nehru 

and Fulbright-Kalam Fellowships to Indian 

applicants in 2024-2025.

General Activities of IAR
" IGSTC hosted an informa}on session for all 

universi}es in Coimbatore and IIT Palakkad 
was invited. The Indo-German Science & 

Technology Centre (IGSTC), a joint ini}a}ve by 
the Department of Science & Technology (DST), 
Government of India and the Federal Ministry of 

Educa}on and Research (BMBF), Government 
of Germany was established to facilitate Indo-

German R&D networking through substan}ve 
interac}ons among government, academia/
research system and industries. Dr. Sovan Das, 
Dean Academics, Dr. Santha Kumar, Dean IC & 
SR and Ms. Kavitha  G R, IAR, par}cipated in the 
IGSTC session.

�3K/	�1	ņ	,P 3�K� 	,W 3ZL8+	�V 	L3�	+)O	
7KL:h�	�L%0ZL�%K	�1Ž	�1)V	�O	�Z:$K	�O	<Wm	
0Q�;�		�,	 ĦK1K	 7:h	 	 2024-2025	 /n	 .K1%O0	
�7V'�Za	 �Z	 3�.�	 100	 ,P 3�K� -)V<{	 �1	
,P 3�K� -�3K/	,W 3ZL8+	�'K)	L�0K	�K��Km

�	��1 �O ;K/K_ �L%L7L(0K_
"	 �	�O�; O;O	ĦK1K	�Z0a- Q 1	�V 	;.O	L7ƳL7ĤK30Za	

�V 	L3�	��	;Q�)K	;�	�O	/V�-K)O	�O	�		�1	�;/n	
�	�	 O	+K3�K"	�Z	�/aL�%	L�0K	�0Km	�a"Z-
�/h)	 L7ðK)	�1	�[ĤZL��O	�n �	 (�	�O�; O;O),	
L7ðK)	 �1	 �[ĤZL��O	 L7.K�	 ("O�; O),	 .K1%	
;1�K1	 �1	 ;a�O0	 L8µK	 �1	 )P;a(K)	 /a�K30	
(-O�/-O�,),	�/h)O	;1�K1	�O	��	;a0P£	+<3,	
.K1%	�O	;PL7(K	�V 	 L3�	ǑKL+%	�O	�		&O,	%KL�	
;1�K1,	�K'V L/0Ka/)P;a(K)	�$K3O	�7a		ĤZ�Za	�V 	
-O�	!Z;	-K%�O%	�V 	/Kī/	;V	�/h)	)P;a(K)	�7a	
L7�K;	 )V 7L�k �	�Z	 ;PL7(K;Ÿŀ	 L�0K	 �K	 ;�V m	
"X.	 ;Z7)	 'K;,	 "O)	 �K'L/�,	 "X.	 ;a&K	 �P /K1,	
"O)	�	;O	�7a	�;�1	�1	;P�O	�L7%K	�O	�1,	
�	��1,	)V	�	�O�; O;O	;�	/n	.K�	L30Km

"	 ;.O	 �	�	 O	 �	�1	 �X) V̄7	 2022	 �O	
/V�-K)O	 L')Ka�	30	 L;%a-1	;V	1	¡Q -1	2022	�V 	
-O�	 �	�	 O	 �Ka(O)�1	 ĦK1K	 �O	 �		 &Om	 ;P�O	
�L7%K	�O�1	�1	;P�O	L)7VL'%K	"V	)V	�[&V	�	�1	
�X) V̄7	/n	.K�	 L30Km	�čV�	7:h	;.O	�	�	 O	
�V 	a%11KƸj O0	;a-a(	�/h�K1O	�1	"O)	��	'Q ;1V 	�V 	
;K&	a%11KƸj O0	 ;a-a(Za	�1	;7tā/	�K0h-ųK;Za	
�V 	 L7L.ŀ	 +<3P�a	 +1	 ��Kh	 �1)V	 �V 	 L3�	 L/3%V	
<qm	57n	�	�1	�X) V̄7	�O	/V�-K)O	7:h	2023	/n	
�	�	 O	{A�O	ĦK1K	�O	�K��Om

" All IITs IR Conclave 2022 was hosted by IIT 

Gandhinagar on September 30 and October 

1, 2022. Ms. Kavitha G R and Ms. Nibedita Dey 
par}cipated in the Fourth IR conclave. Every 
year the Interna}onal Rela}ons staf and Deans 
of all IITs meet to discuss diferent aspects of 
Interna}onal rela}ons and best prac}ces with 
each other. The 5th IR conclave will be hosted 

by IIT Roorkee in 2023.
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" UNESCO-India-Africa (UIA) Hackathon: Two IR 
staf along with Ms Denise Mangunda from 
Zimbabwe par}cipated in the fair that was 
conducted by SII at Gautam Buddha University 

in Delhi to promote educa}on at IIT Palakkad. 
Recently the IAR oïce par}cipated in UNESCO-
India-Africa (UIA) Hackathon (November 20 to 

25, 2022), and more than 20 par}cipants from 
African countries par}cipated in the hackathon. 
IIT Palakkad stall was the most visited stall. We 

did a follow-up with the students and sent 

them the Christmas gree}ngs

"	 0Q)VǇZ-.K1%-�O�K	(0Q�	�)	<W�&X):		L�źKůV	
�O	;P�O	"VL);	/a�Pa"K	�V 	;K&	'Z	�	�1	�/h�KM10Za	
)V	�	�	 O	+K3�K"	/n	 L8µK	�Z	-BK7K	'V)V	�V 	
L3�	L'ƛO	/n	�[%/	-PĜ	L7ƳL7ĤK30	/n	�;�	�		
ĦK1K	�0ZL�%	/V3V	/n	.K�	L30Km	<K3	<O	/n	�	��1	
�K0Kh30	)V	0Q)VǇZ-.K1%-�O�K	(0Q�	�)	<W�&X)	
(22	 -25	)7a-1	2022)	/n	.K�	 L30K,	�1	�O�O	
'V8Za	�V 	20	;V	L(�	�L%.KL�0Za	)V	<W�&X)	/n	.K�	
L30Km	�	�	 O	+K3�K"	�K	ǌX3	;-;V	ùK'K	
'V�K	�K)V	7K3K	ǌX3	&Km	</)V	�K�Za	;V	;a+�h 	L�0K	
�1		Ŋn	L�;/;	�O	8P.�K/)K�a 	.V�O a

" Study in India (SII) hosted an Educa}on fair in 
Sri Lanka in two ci}es, Colombo and Kandy. 
IIT Palakkad par}cipated in the fair from 
March 4 to 6, 2023. There was a good turnout 

of students in Colombo enquiring for the 
Master9s program. In Kandy, it was more of 

School students9 par}cipa}on and enquiring 

"	 �;�	�		 ĦK1K	 �O3a�K	 �V 	 'Z	 8<1Za,	 �Z3a-Z	
�1	�q "O	 /n	 ��	 L8µK	 /V3V	�O	 /V�-K)O	�O	 �	m	
�	�	 O	+K3�K"	ĦK1K	L')Ka�	4	;V	6	/K�h	2023	
%�	 /V3V	 /n	 .K�O'K1O	 �O	 �	m	 �Z3a-Z	 /n	 /Kǌ1	
�K0h�/	�V 	L3�	+Q�%K�	�1)V	7K3V	�K�Za	�O	ãO	
;aÃK	&Om	�q "O	/n,	�;/n	ǇQ 3O	�K�Za	�O	.K�O'K1O	
�1	 ǔK%�	 �K0h�/Za	 �O	 +Q�%K�	 L(�	 &Om	
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��	�		/n	�K�Za	�V 	-O�	�;	�K0h�/	�Z	-BK7K	'V)V	
�V 	L3�	�;�	�		 O/	�Z	;QL�%	L�0K	�0K	&Km

bachelor9s programs. It was informed to the 

SII team to promote this event to students in 

"	 +V1K"VL)0K	 L7ƳL7ĤK30,	 �O3a�K	 �K	 '[1K:	 0KaL��O	
L.0KaL��O	 L7.K�	 �V 	 �;ZL;� 	 �Z,V ;1,	 "X.	
'+K"P 	 ��(1,	 ;P�O	 �L7%K	 �1	 ;P�O	 L)7VL'%K	 )V	
0Q�+O	�K	'[1K	L�0K	�1	L7L)/Kh$	�7a	�ĤZL��	
L7.K�	 �V 	 ;a�K0	 ;'ǛZa	 �V 	 ;K&	 -K%�O%	 �Om	
�	�	 O+O�V "O	 �V 	 �q�L+0)	 �V 	 {+	 /n	 "X	
��(1	�1	0Q�+O	�V 	�q�L+0)	�V 	{+	/n	�Z,V ;1	
;V3K�P 3%Pa�K	�V 	;K&	��	LĦ+µO0	;K�V'K1O	8P{	
�O	�		&Om	�	��1	L(�KM10Za	)V	a%11KƸj O0	;a-a(	
�K0Kh30	�K	.O	'[1K	L�0K	�1	;<0Z�	�L�0K	+1	
��Kh	�1)V	�V 	 L3�	L)'V8�	�	�1	(�Z,V ;1	�1	
���"O,	�W7	1;K0)	L7.K�),	�	�1	L(�KM10Za	
�1	�/h�KM10Za	;V	/P3K�K%	�Om

HEI9s.

" Visit to University of Peradeniya, Sri Lanka: 
Dr Dapadu Chakradhar, Associate Professor, 
Mechanical Engineering Department, Ms 
Kavitha and Ms. Nibedita visited UoP and 

interacted with the faculty members of the 

Department of Manufacturing and Industrial. 
A bilateral partnership was ini}ated with Dr 
Chakradhar as a champion of IITPKD and Prof. 
Asela Kulatunga as a champion of UoP. IAR 

oïcials also visited the Interna}onal Rela}ons 
oïce and met the Director IR (Professor and 
HOD, Biochemistry Department), IR oïcials & 
staf to discuss the collabora}on process.
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+Q7h�K� ;oa( 
�	��1	�µ	ĦK1K	�K�Za	�Z	8Z(	�V 	L3�	�ZĒKL<%	�1)V	
�V 	 L3�	 L'�	 ��	 0Q�O	 M1;�h	 �a "	 �)Z7V8)	 7K"̂h;	 �V 	
;K&	8WµL$�	7:h	�O	8Pz�%	�O	�	m	<0Q�O	)P;a(K)	
�7a	)7K�K1	7K"h	2022=	�O	L)�V %	L;a<	1K�+Q%	�1	
�O	�Ph)	 (�&/)	�1	�O	 �Z�P 3)K&	 (LĦ%O0)	�Z		)�V 	
	ƛV�)O0	8Z(	�K0h	�V 	L3�	�'K)	L�0K	�0Km

8WµL$�	7:h	2022-2023	/n	�	��1	;V3	)V	<M1L/L);n;=	
)K/�	7K%Kh	�O	��	�Ra�3K	�V 	 L3�	8 1-�,	-K0ZǇZ+	
�1	7KĤK	�W;V	;KaǇR L%�	¯-Za	�V 	;K&	;<0Z�	 L�0K,	
L�;�K		ĚVư	ãO	+P1K)O	0K'Za	�Z	7K+;	3K)K	�1	+Q7h	
�K�Za	�Z	7%h/K)	�K�Za	�V 	;K&	�ZA)K	.O	&Km	�)	;�Za	�V 	
ĦK1K	+Q7h	�K�Za	ĦK1K	;K�K	L��	��	)P.7Za	�V 	/Kī/	;V	
�K�Za	�Z	 �a 1	�	�	 O	�W;O	 �L%0ZL�%K�a	 /n	 -V<%1	
L7�K1	�1	a%ohLƸ	�Kō	�1)V	/n	.O	;<K0%K	L/3Om	�)	
;�Za	;V	�	��1	;V3	�Z	+)O	+~a�	/n	;P(K1	�1)V	�1	
;<-+KĊ�0Kh	µV�	/n	.O	�7V8	�1)V	/n	/''	L/3Om

+Q7h	�K�Za	�1	7%h/K)	�K�Za	�V 	-O�	-K%�O%	�Z	�ZĒKL<%	
�1)V	7K3V	L7L.ŀ	�)3K�)	�K0h�/	�0ZL�%	L��	��m	
</K1V 	�K�Za	)V	�	�	 O	-XźV	�V 	�K�	�1	+Q7h	�K�	;a-a(	
;V3	ĦK1K	�0ZL�%	��	�L%0ZL�%K,	�;��1;O	 q�	/n	.O	
.K�	L30Km	0<	+<3O	-K1	&K	�-	L�	</)V	+Q7h�K�	�µ	
ĦK1K	�0ZL�%	N�3	�	�	 O	 Q )Kh/n 	/n	.K�	L30Km

ǔK%�	)P;a(K)	/n	;P(K1	3K)V	�V 		ĚVư	;V	0Q�O	)P;a(K)	
L'7;	�K	'Q ;1K	;aǇ1$	�0ZL�%	L�0K	�0Km	�Z.�L'č	
-a'Z+KīK0	/PÃ	7£K	&Vm	</K1V 	;K&	+Q7h	�K�	.O	8KL/3	
~�,	 L�ŊZa�)V	 ǔK%�	)P;a(K)	�V 	 /<đ	�1	 �.K7	 +1	
��K8	"K3Km

;Z83	/OL"0K	+1,	�	��1	�µ	ĦK1K	</K1O	�aǌK�K/	
�	"O	 @iarcel.iitpkd	 �V 	 /Kī/	 ;V	 +)O	 +~a�	 /n	
;P(K1	L�0Km	;Z83	/OL"0K	<q"3	)V	�	��1	;V3	ĦK1K	
�0ZL�%	�K0h�/Za	�Z	��KM1%	�1)V	/n	.O	/''	�Om	

Alumni Relations
The IAR Cell began the academic year with the UG 

Research and Innova}on Awards given to encourage 
students to take up research. The <UG Research 
and Innova}on Awards 2022= were awarded to 
Mr. Aniket Singh Rajpoot & Mr. Arjun (First) and 

Mr. Gokul Nath (Second) for their notable research 

work. 

The academic year 2022-2023 also witnessed the 

IAR Cell collabora}ng with cultural clubs such as 
Shuterbug, Bioscope and Vadya for a series of talks 
}tled <Reminiscence= aiming to bring back good old 
memories and also in order to connect alumni with 

current students. The sessions also helped students 

get beter ideas and insights into compe}}ons such 
as inter IIT through the experiences shared by the 

alumni. These sessions also helped the IAR Cell to 

improve its reach and break into the co-curricular 

domain as well.

Various online events encouraging interac}on 
between alumni and students were organised. Our 

students also took part in SARC Tank, a compe}}on 
conducted by the Student and Alumni Rela}ons Cell 
of IIT Bombay. It was the orst }me we par}cipated 
in a pan IIT tournament facilitated by Alumni Cells.

The second edi}on of UG Research Day, aiming to 
improve undergraduate research was held. Prof. 

Aditya Bandopadhyay was the keynote speaker. 

We were also joined by alumni who highlighted the 

importance and impact of undergraduate research. 

On social media, the IAR Cell improved its reach 

through their instagram ID @iarcell.iitpkd. The 
social media handles also helped publicise events 

held by IAR Cell.
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)P;a(K) ��K8) �7a ;oV3)Z a/ 
�K0h8K3K�a / ;VL/)K1Z a /n 
�}P%O�1$ 

1;K0)8K� 
"X. L')V8 ��'O8) 
"	 �V .1K�n�),	�;.	)a%P,	�).	+Ka"P 1a�),	"O.	�R ƽ),	�;.	8)/P�1K�Q*	�7a	"O.	��'O8)*,	CuO/CaO	�O	/īǑ%K	;V		

)K� j Z	�)K3XØ	;V	/O)Z-1,8-)Vo&KL3/K�"̂;		�K	;aƲV:$,	1;K0)	/n	+M1$K/,	2022	,	4,	100430.	
"	 �V .	1K�n�),	�;.	��K8,	�/.	1Z8)O,	�).	+Ka"P 1a�)	�7a	"O.	��'O;)*	)K� j Z�1O)	�V 	 L3�	��	!Z;	7�K1�	

L.�/h�	�V 	{+	/n	CuO/CaO:	�¹O�)	M1N£0Za	�1	;%<	.ǂ%K	�K	;a0P£	�.K7,	�Z�m	�a"ǌj O@	) m	
L7ðK).	�K'.	2022,	88	(3),	369.	"O��	:0.1007/�;43538-022-00095-0

"	 �V .	1K�n�),	�/.	8/Kh,	�.	�W;),	�.	/V)),	�.	"O.	L%7K1O,	;O.	+O.	L7)Z'	�7a	"O.	��'O;)*,	Cu/TiO2	ĦK1K	�L&3O)	�K	
�¹O�1$:		ĈV1�	'µ%K	�V 	;a.KL7%	L771$�	�V 	{+	/n	TiO2	/n	Cu2+	�O	ņQ)%K,	�W  m	L7ðK).	 V�.	(�	�,	
6.1)	2023,	13,	2330m	Doi.org/10.1039/D2CY02170F	(�71	+V�	+1	�'L8h%)

"	 -K�7K),	�V .;	1Z8)O,	�/.;	��'O;),	"O:	 	7Kƿ8O3	�K-hL)�	0[L��Za	 (7O�;O)	�K	��	73Z�),	1V�Z)n;	�V.	
L7ðK)m	L8µK.,	2022,	27	(12),	2183.

"	 1K�n�),	 �V .;	 0K'7,	 �V.;	 �K),	  O.�;.;	 <W'1,	 �.;	 �PōK,	 �;.;	 �7a	 ��'O8),	 "O.	�¹O�)	 M1N£	 ĦK1K	 /īǑ	
�L%L�0K8O3%K:	CuO	ĦK1K	)K� j ZL±)ZL3)	�K	�L/)ZL±)ZL3)	/n	7�1$	�1)V	�K	L�ðK;P	/K/3K,	�V.	.[L%�O,	
1;K0).	;O.,	2023	https://doi.org/10.1021/acs.jpcc.3c01374	

"X. 8)/P�K1K�P 8a�18V�1) 
"	 L-a'P�K,	 �/.;	 �.P�P /K1,	 -O.;		/K'V7O,	"O.;	8)/P�K1K�Q,	 �;.*,	 Zn(II)	�0),	�V 	�0)Kċ�	�7a	 �L%7%l	+<�K)	

<V%P	��	;13	4-/O)Z-1,8-)VC&WL3/K�"	<K�"j V L@)	�(KM1%	< )h-�)=	ŞZ1Z;n 	�V /Z;n;1m	�K-h.,	1;K0),	
�¡K.,	2022,	533,	120798.

"	 L-a'P�K,	�/.;	;q"j K		.-�.;		/K'V7O,	"O.;	+XƠ),	-O.;O.;	ŬKǇZ,	�;.;	/W�/W);,	�O.�V.;	�P)3XØ),	 O.;	8)/P�K1K�Q,	
�;*.	ŞZ1Z;n 	4-/O)Z-1,8-)Vo&KL3/K�"	 j Z�1	�V 	-V;	ǇW ,ZƎ,	�)X�h	+1	�(KM1%	+O-;K�/O)-�10Q(II)-
�1®QL/)	��o)Z/V VL3�	�X)�P�V 	�K	 L"�K�),	;aƲV:$	�7a	�a  O�q ;1	ī0),	+M1$K/,	1;K0).	2022,	61,	
11592-11599m

"	 )a&P,	 �;.;	 1K�	3¶O,	 +O.;	 	/K'V7O,	 "O.;	8)/P�K1K�Q,	 �;*,	 �)-,V L)3-�L/)Z-1,8-)Vo&KL3/K�"̂;	�V /Z;n;1	
�K		+0Z�	�1�V 	+O+O-O	Ǎ1	+1	)K� j Z-�a  O-K0ZL ¹	�O	L7.V'�	ŞZ1Z;n 	;n�L;a�,	+M1$K/,	1;K0).	2022,	4,	
100546.	

"	 L-)'�K,	�/.;	)[L8�K,	�/.�V .;	8)/P�K1K�Q,	�;*.	Zn(II)	�0)	�V 	L3�	�L/)Z-1,8-)Vo&KL3/K�"-�(KM1%	ŞZ1Z;n 	
�V /Z;n;1m	 V j K<V"j Z)	3V .,	2022,	109,	154155.	

10.1 )P;a(K) ��K8) / +P}� _K0 / +V n ̂;
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"	 )[L8�K,	�/.�V .;	)a&P,	�;.;	L-)'�K,	�/.;	8)/P�K1K�Q,	�;.*,	��	;K(K1$	L±L)@KM1)	ŞZ1Z;n 	"K		�K		+0Z�	
�1�V 	+O+O-O	Ǎ1	+1	�;O V 	(;O��3;O��-)	()K0)	�O	�0)Kċ�	+<�K)	�7a	�L%7%l	< )h-�,=	ŞZ1Z;n;	
;n�L;a�,	1;K0)	L7ðK)	2022,	4,	1407-1416.	

"	 �V .1K�n�),	�;.	)a%P,	�).	+Ka"P 1a�),	"O.	�R ƽ),	�;.	8)/P�1K�Q*	�7a	"O.	��'O8)*,	CuO/CaO	ĦK1K	/īǑ%K	
�O	;<K0%K	;V	)K� j Z	�)K3XØ	;V	/O)Z-1,8-)Vo&KL3/K�"̂;	�K	;aƲV:$,	1;K0)8KǏ	/n	+M1$K/,	2022	,	4,	
100430.

"	 L-a'P�K,	�/.;	;1�K1,	"O.;	1K�	3¶O,	+O.;		/K'V7O,	"O.;	8)/P�K1K�Q,	�;*.	7Kƿ8O3	�K-hL)�	/O)	;n�L;a�	�V 	
L3�	�)-�M13-4-/O)Z-1,8-)VC&WL3/K�"	 j X�1	�K	µK1m	�V.	,Z Z�V /.	,Z Z-K0Z.	�.	2023,	441,	114727.	doi.
org/10.1016/j.jphotochem.2023.114727

"	 L-a'P�K,	 �/.;	 	/K'V7O,	 "O.;	 8)/P�K1K�Q,	 �;*.	 V̄ř-��K1	 7K3V	 4-/O)Z-1,8-)Vo&KL3/K�"	  j X�1	 �V 	 -V;	
ŞZ1Z,Z1	�K		+0Z�	�1�V 	7Kƿ8O3	<W3Z�V)V V"	;Xƞq ̂;	�O	L7.V'�	8 )h-�)9	ŞZ1Z;n 	;n�L;a�m	;n;.	"K0�.	
202z3,	2,	262-267.	(�;V	�)h3	�V 	L+�3V	�71	+1	<K�3K� 	L�0K	�0K	<W)m	doi.org/10.1039/D2SD00177B

"	 L-)'�K,	�/.;	8)/P�K1K�Q,	�;*.	4-/O)Z-1,8-)Vo&KL3/K�"	 j X�1	�V 	-V;	;P+1/X3V®Q31	ǇW ,ZƎ	+1	�(KM1%	
;VƖ-;n-3	 +O-;K�/O)-�10Q(II)	 /V K3Z;K0�3	 �K	 ;aƲV:$,	 3µ$	 7$h)	 �1	 <V+M1)--K�a L"a�	 ī0)m	
"Kƌ).	 j Ka;.	2023,	52,	2566-2570m	0<	3V�	ǕX 3K� 	�3V³)	�K	L<ǟK	<W:	/V 3Z;K0�3	�1	/V 3W�V �m	
�;	�3V�	�Z	��	�L�h%	3V�	�V 	{+	/n	%&K	/P�+Rƻ	+1	��KL8%	L�0K	�0K	<Wm	doi.org/10.1039/D2DT03079

"	 �ŀ),	�;.;	/0Q1O,	�1.;	8)/P�K1K�Q,	�;.	*	;a7V')8O3%K	�V 	+O+O-O	Ǎ1	+1	"K�7W3n 	/V 3	�$K0)	�O	L7.V'�	
ŞZ1Z;n 	;n�L;a�	<V%P	 V1+K�1O"O)-4-/O)Z-1,8-)Vo&KL3/K�"	�V /Z;n;1m	�K-h.	 1;K0).	�¡K.,	2023,	550,	
121432.	(�LŌ�3	�7a	�3V¡j Z�V L/�3	�V /Z-	�1	-K0Z;n;1	+1	��	L78V:	a�	�V 	L3�	��	�/aL�%	3V�m)	doi.
org/10.1016/j.ica.2023.121432

"	 1K�K	3¶O,	+O.;	 L-)'�K,	�/.;	�Ka�,	+O.;	)a�),	+O.;	8)/P�K1K�Q,	�;.*	�Z3	�7a	7Kƿ	�1$Za	/n	/ZL)0K	�V 	 L3�	
ŞZ1Z;n 	�V /Z;n;1	/n	7%h/K)	��L%m	1;K0).	�ƀQ).	2023,	59,	1728-1743.	doi.org/10.1039/D2CC06529K

"	 8)/P�1K�Q	�;*.	�ƠVL701	+NŬ�V 8ň	ĦK1K	 <;P�K/X3V®Q31	�Z�L"h)V8)	�XoŔV¹:	 L"@K�),	 L;a&VL;;,	�1	
�NŔ�V 8)=	)K/�	+PǍ�	��KL8%	�O	�		&Om	�&/-;aǇ1$,	2023,	+Rƻ:498,	�	�;-O�):	9780323907057m	
doi.org/10.1016/C2020-0-03922-8

"	 ;1�K1,	 "O.;	 )K)�),	 +O.;	 8)/P�K1K�Q,	 �;*.	 <;P�K/Z3V®Q31	�Z�L"h)V8)	�XoŔV¹	�V 	 -K0Z;n�L;a�	 �P$=	 +1	
��	+PǍ�	īK0	<;P�K/Z3V®Q31	�Z�L"h)V8)	�XoŔV¹:	L"�K�),	;aƲV:$	�1	)P�0Z�=	)K/�	+PǍ�	/n	
��KL8%	~�	<Wm	īK0	09.	�ƠVL701	��K8)	(2023)m	doi.org/10.1016/B978-0-323-90582-4.00016-6

"	 L-)'�K,	�/.;	8)/P�K1K�Q,	�;*.	<;P�K/Z3V®Q31	�Z�L"h)V8)	;VƖ-;n-3O-�	�)13	�a j Z"³)=	+1	��	+PǍ�	
īK0	<;P�K/Z3V®Q31	�Z�L"h)V8)	�XoŔV¹:	L"�K�),	;aƲV:$	�1	)P�0Z�=	)K/�	+PǍ�	/n	��KL8%	~�	
<Wm	īK0	01.	�ƠVL701	��K8)	(2023)m	doi.org/10.1016/B978-0-323-90582-4.00012-9

"	 L-a'P�K,	�/.;	)a&P,	�;.;	8)/P�K1K�Q,	�;*.	<;P�K/Z3V®Q31	�Z�L"h)V8)	�XoŔV¹	,X1	;n�L;a�	)K� j Z�1Z/WL �	
�¹ŔZL;=;=	+1	��	+PǍ�	īK0	<;P�K/Z3V®Q31	�Z�L"h)V8)	�XoŔV¹:	L"�K�),	L;a&VL;;	�1	�NŔ�V 8)=	
)K/�	 +PǍ�	/n	 ��KL8%	 ~�	<Wm	īK0	 18.	 �ƠVL701	 ��K8)	 (2023)m	 doi.org/10.1016/B978-0-323-
90582-4.00006-3m

"	 /ŀ)&K1K	)[L8�K.;	8)/P�K1K�Q,	�;*.	�a  O-�Z�P3n 	"j �	<V+M1)	�O	 M17L;h-3	;n�L;a�	�1	/K�K	 L)(Kh1$	�V 	 L3�	
�V /Z;n;1m	.K1%O0	+V n 	(CK�3	;aÃK:	202341027387)m

"	 L-a'P�K,	�/.;	8)/P�K1K�Q,	�;*.	�V /Z;n;1	�1	�ƚQ/OL)0/	�0)Za	�K	+%K	3�K)V	�O	��	L7L(m	.K1%O0	+V n 	
(CK�3	;aÃK:	202241046229)m
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"X. ;P�%O� ;V) /�P/'K1  
"	 �.	;V-Nǌ0),	�0Kh,	-O.	�1.	;K1a�O	�7a	�;.	;V)	/�P/'K1*	,	<3K�;Z@K�/	;a1Lµ%	®Q	)W)Z-¯ǌ1:	�01)	�O	

�0)Kċ�	;n�L;a�	�V 	L3�	��	,Z Z	NǞ�	(Fe2+)m=	,	�V.	,Z Z�V /.	,Z ZL-�3.	�:	1;K0)	L7ðK)	436,	114378:	
1-9	(2023)	["O��	:https://doi.org/10.1016/j.jphotochem.2022.114378]

"	 �0Kh,	  O.	 &X/;,	 -O.�1.	 ;K1a�O	 �7a	 �;.	 ;V)	 /�P/'K1*,	 <-K0Z�a +WL -3	 �O)-�L/L a�	 �V 	 ��K1-�VM1%	
,Z ZƚQL/);n;	8/)	�V 	/Kī/	;V	��O	(�	)	�K	�P%	+%K	3�K)K=,	�;O�;	�/V�K	8,	14630	-14640	(2023)	
["O��	:https://doi.org/10.1021/acsomega.3c00462]	

"X. 1ZL;%K �P L)0K3 
"	 ,Z Z�VM1%	,V )K3VL)3-�(KM1%	1V L"�3	�K	L)/Kh$:	 M1"N¡7	;O-;O	�+L3a�	�W  L3L;;	�Z	L"�K�)	�1)V	�O	

L'8K	/n,	'āK,	+O.;	�ZǞK/O,	 O.;	�q "Z&,	�).;	-L)�,	�.;	</',	�V.;	.KǇ1),	�.�;.;	;K<K,	�1.;	�P L)L03,	�1.;	
�Z:,	��.�).*;	/a"3,	�;.	�V *	�V /,Z Z�V /	2023,	"O��	:https://doi.org/10.1002/cptc.202300033

"	 L;3,	�;.;	.KǇ1),	�.�;.;	��7%l,	�;.;	L;a<,	-O.;	�P L)L03,	�1.*;	/a"3,	�;.	�V *.	�/1V 	�V 	%K+/K)	+1	1V L"�3-
/īǑ	;O-�)	0PÓ)	�W  KL3L;;	<V%P	;P+1	�3V¡j X)	'K%K	�V 	%[1	+1	7�R %-,V )3VL)3-�(KM1%	$P,	�V.	�/.	
1;K0).	;/K�.	2022,	"O��	:	https://doi.org/10.1021/jacs.2c09225

"X. L/?Q  +Z1V3 
"	 �Z;,	�.;	+Ka"P 1a�),	�).;	+Z1V3,	�/.*;	L�;O	L'�	��	)P�/-+M1.KL:%	-~3�,	+X3O/	/n	L7L7(	1OB	�O	<ċO	�O	

�K0hµ/%Km	1;K0).	2022,	13,	2450-2458
"	 &P1�3,	�3.;	+Ka"P 1a�),	�).;	+Z1V3,	�/.*;	%O�	�1	ǇV 3V-3	'Z-�1$O0	;aƲV:$	�V 	/Kī/	;V	ĆQ)	�1)V	0ZÔ	

-K0Z�N¡7	/W�Z;K0�3,	L7ðK)m	�L%L)L(,	2022,	12,	�3V�	;aÃK:	4815
"	 �Z;,	�.;	+Z1V3,	�/.*;	)P�/-+M1.KL:%	�L3�Z/;h	/n	"K�L&0Z�K-Kh/V ,	�ǌ1	�1	�/K�"	�V 	-O�	-W�-Z)	�7a	

;K�"	�V)-L3a�1	ĆQ)VL-L3 O:	;aƲV:$	�7a	;a1�)K-;a+Lā-Ca ³)	;a-a(,	+X3O/m	1;K0).	2022,	13,	2450-2458	
"	 �O�%3K,�;.�1;#	&P1�3,�3.#;	�Z;,�.;	-L)�,	"O.;	+Z1V3,�/.*;	ĆQ)	L��	�K�	0ZÔ	�P$Za	�V 	;K&	�K-�¹K	

 j K��Z3	�(KM1%	/W�Z;K�"̂;:	L"�K�),	;a83V:$	�7a	�W7	�L%L7L(,	$P,	2022,	27,	3409	(#	�)	3V�)Za	)V	�;	
�K0h	/n	-1K-1	�K	7'K)	L�0K	<W)	

"	 �Z;,	�.;	+Z1V3,	�/.*;	M13VL 7-+M1.KL:%	�3O�Z/;h	/n	"K0L&0Z�K-Kh/V ,	�ǌ1	�1	�/K�"	�V 	-O�	-W�-Z)	�1	
;K�"-L3a�1	ĆQ)VL-L3 O:	NǑ1%K	�1	;a1�)K-;a+Lā-Ca ³)	;a-a(,	+X3O/m	1;K0).	2022,	13,	2450-2458

"	 �Z;,	 �.#,	 ;<'V7),	�1.#,	 L7�0,	 �/,	 ;K(P�K),	 �;.*,	 +Z1V3,	 �/.*	 +K)O,	 +V+1	 Nǌjŗ,	�OL7%	�ZL8�K�a	 /n	
���O2+	�V 	�0)Kċ�	ƌj K;n�L;L 7	+%K	3�K)V	�7a	�)�V 	�P 83	L)ƶK;)	<V%P	"W)L;3	)P-Ĝ,	)P�/-+M1.KL:%	
�L3�Z/;h	�Zm	;n;.	��P� ;h	-O	�V /m	2023,	380,	133335.(#	'Z)Za	3V��Za	)V	;/K)	{+	;V	0Z�'K)	L'0K)

"	 &P1�3,	 �3.,	 +Z1V3,	 �/*;	 )P�Q 3)	 0ZÔ	 �K0hµ/%K�a	 �7a	 ĆQ)	 �1)V	 0ZÔ	 �P$Za,	 �)7K01)	 �V 	 ;K&	
"K�L&0Z�K-Kh/V -�(KM1%	�K-hL)�	+XL3/1	�Z	L"�K�)	�1�V 	30	;V�a "	/n	+K1V 	�K	�P 83	L)ƶK;)m	L7ðK).	
�3	1V;.	�[ĤZL��O.,	2023,	9,	285-293

"	 &P1�3,	�3.,	�O� 3K,	�;.�1.,	+Z1V3,	�/*	3K�%	�.K7O	"K�L&0Z�K-Kh/V 	�(KM1%	�K-hL)�	+XL3/1,	�a 	ĦK1K	
�0Z"O)	�K	ƌj K,Kǌ	�7a	;a.KL7%	�W o�1m	�V.	/Z3.	L7ðK),	2023,	24,	1466

"	 �Z;,	�.;	+Z1V3,	�/.	;O1/	�;ūQL/)	�V 	;K&	"WNň3	;a3Î	)P�/-+M1.KL:%	�L3�Z/;h	�O	a%b L�0K�a	�O	
�Ka�:	�K0hµ/%K,	<K�"j Z,ZL-L; O	�1	�L�h  V�1	�K	�.K7,	�V.	,Z Z�V /m	,Z ZL-�3.	�:	1;K0).;	2023,	439,	
114640

"	 L30K	 &P1�3,	 �O3¶O	 L7�0�P /K1,	�0P:O	 L�+K!O	�1	 L/a Q 	 +Z1V3*,	 L"L&0Z�K-Kh/V -�(KM1%	 1W N��	 -)K/	
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/W�Z;K�N¯�	7KǍP�3K:	�Z O)	a%1L�0K	�7a	.K1O	(K%P	< K)V	/n	%P3)Kċ�	ī0)	�1	)P�0Z�,	ņQ	�V.	�V /.,	
2023,	2023,	47,	7708-7715

"	 &P1K�3,	�3.,	1K�O/Z3,	�V .�/.,	+Z1V3,	�/.*,	+K)O/+V+1-Nǌjŗ	/n	�0)Kċ�	)K� j Z-�a  O-K0ZL ¹	;n�L;a�	�1	�		
�Z O),	�V 	;K&	�;�O	a%L�h 0K	<V%P	"W)L;3- j K0@Z3-�(KM1%	ŞZ1Z;n 	/W�Z;K0�3m	�ƀQ).,	2023,		ŀ%	3V�	
(https://doi.org/10.1039/D3CC01769A)

"	 &P1K�3,	�3.,	�Z;	�.,	�7a	+Z1V3,	�/.,	-K0ZM1,K�)1O	/n	�a �K�/WL �	<K�"j ZL3L;;	�O	 L'8K	/n	<K�"j ZL3L;;	
�L�0K�a	 /n	 L7�K;,	 ��1V 	 �V 	 /QƚKa�)	 /n	 �a �K�/Za	 /n,	 ;O�1;O	 �V;,	 2022,	 39.	 https://doi.org/10.1201	
/9781003187684-2

"	 �Z;,	�.,	&P1�3,	�3.,	�7a	+Z1V3,	�/.	+L8Ƹ	-K0Z/K;	�V 	�a �K�/WL �	�O j O /n 	�V 	L3�	/q�)O�	+V1Z¹O"V�	�O	
;a1�)K,	�P$	�1	�K0h,	+L8Ƹ	�V 	/QƚKa�),	+L8Ƹ	�V 	7V3Z1K��V8)	/n	�a �K�/Za	/n,	;O�1;O	�V;,	2022,	https://
doi	.org/10.1201/9781003187714

"	 L/a Q 	+Z1V3	�7a	+Ka"P 1a�)	)a�),	+V n 	;aÃK:	0Q�;	11,427,682	-O2,	8O:h�:	)P�/-+M1.KL:%	+XL3/1	�1		;�O	
%W0K1O	�V 	%1O�Za	�K	��	)0K	7�h,	2022,	0Q�;	+V n 	��KL8%,	+V n 	;aÃK	0Q�;	11427682	-O2;	.K1%O0	+V n 	
�'K)	L�0K	�0K,	+V n 	;aÃK	41567

"	 +Z1V3,	�/.,	�Z;	�.,	&P1K�3	�3.,	+K)O	;V	Hg2+	�K	%V�O	;V	+%K	3�K)V	�1	L7:<1$	�O	��	;n-3O	�1		;�O	
��	L7L(,	2022,	+V n 	'K01,	;a'.hm	)a-1	202241063367

"	 +V n 	'K01:	8O:h�:	;a8ZL(%	3K�L;):	Cu2+	�1	Co2+	�V 	�0)Kċ�	�1	;a7V')8O3	7$hL/L%	�Ka�	�V 	L3�	
��	;13	�L%'ONō	;n;1;	�L7ƶK1�:	;P:.)	;K(P�K),	L/a Q 	+Z1V3,	1V7%O	;<'V7),	ŀK	�Z;;	+V n 	;a'.h	;aÃK	
202341015099

"X. ;P8K.) ;K(P�K)	
"	 ;<'V7)	�1,	L;a<	�;,	L-)X0	�,	;K(P�K)	�;*.,	(-)-�L+�W3Z�W  VL�)-3-�W3V 	(	�O;O�O)	�V 	1;K0)-�WL7�	+<3Q,	

�;�O	NǑ1%K,	�W7	+3ť%K	�1	L�ƛO	+K1�ƀ%K	/n	;P(K1	�1)V	�V 	L3�:	7%h/K)	NǑL%	�1	.L7Ǆ	�O	;a.K7)K�a m	
L� .	1V7.	,Q ".	ņQ j .	L7ðK).	�V;	/n,	2023m	("O��	:	10.1080/10408398.2022.2068500)

"	 L;a<	�;,	;<'V7)	�1,	1X0	�1,	L-ǞK;	�/,	�Z:	+O,	�1	+O,	;Z)K7$V	�,	;K(P�K)	�;*;	8N£8K3O	�1	�0)Kċ�	
	�O�,�1	71Z(�	�V 	{+	/n	�O)	 O	+X3O,V )Z3		�O;O�O	�K	��	)0K	4=-�ƇK�3		&1	ƥPćŀ:	�)-L7 j Z	�1	
�)-L;L3�Z	ī0)m	�1�;;O	�".,	2022,	12,	17821-17836.

"	 �Z;,	 �.#,	;<'V7),	�1.#,	 L7�0,	 �/,	;K(P�K),	 �;.*,	 +Z1V3,	 �/.*,	 +K)O,	 +V+1	 Nǌjŗ,	�OL7%	�ZL8�K�a	/n	
���O2+	�V 	 �0)Kċ�	L%	 ;a7V')8O3	 +%K	 3�K)V	 �V 	 L3�	�1	 �;�K	�P 83	 L)ƶK;)	 <V%P	 "W)L;3-;a3Î	
)P�/-+M1.KL:%	�L3�Z/;h	m	;n;1	�1	��P� ;h	-O:	�V L/�3,	2023,	380,	133335.	(#	'Z)Za	3V��Za	)V	;/K)	
{+	;V	0Z�'K)	L'0K)

"	 ;<'V7),	�1.,	L-)X0,	�.,	7V�3K+P,	�;.�V .,	)a�),	+O.,	;K(P�K),	�;.*	;V3-+K1�ƀ	�1	N¯�-;µ/	-K0Z�&t�Z)3	
�Ka�	�K		+0Z�	�1�V 		�O;O�O	3·Za	�O	ǞǑK)O	7WLƳ�	�ZL �L/¹	�Z,K�L3a�m	�a .	�V.	-K0Z3.	/W�Z/Z3.,	
2023,	237,	123991.

"	 ;a8ZL(%	3K�L;):	Cu2+	�1	Co2+	�V 	�0)Kċ�	�1	;a7V')8O3	7$hL/L%	�Ka�	�V 	L3�	��	;13	�L%'ONō	
;n;1;	;P8K.)	;K(P�K),	L/a Q 	+Z1V3,	1V7%O	;<'V7),	ŀK	�Z;;	�7V')	;aÃK	202341015099;	'KN�3	�1)V	�O	
%K1O�:	07-03-2023

"	 L-)X0	�,	L;a<	�;,	;K(P�K)	�;*	(2022)m	;V3	;1,V ;	�a�OL)0M1a�:	+L8Ƹ	�V 	�.K7O	/QƚKa�)	�O	L'8K	/n	��	
L)/Kh$	oLƸ�Z$m	�):	7/Kh,	+O.	 (;aǇ1$)	+L8Ƹ	�V 	/QƚKa�)	/n	�a �K�/m	;O�1;O	�V;,	 V31	�1	�KaL;;m	
https://doi.org/10.1201/9781003187721
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"	 L-)X0	�,	;<'V7)	�1,	�%P7o'O	�;,	;K(P�K)	�;*	(2022).	+L8Ƹ	�V 	/QƚKa�)	/n	�a �K�/Za	�O	�$O	.QL/�K:	
�K1h7K		�O	+ĜL%	/n	 ��	a%ohLƸm	�):	7/Kh,	 +O.	 (;aǇ1$)	.L7Ǆ	�O	-K0ZM1,K�)1O�	�V 	 L3�	&/t�V L/�3	
�1	 �W  VL3L �	 {+Ka%1$	  V©Z3X�O�m	 Ǟã	 ��Kh	 	ćK')	 �[ĤZL�L�0K_m	 Nǖa�1,	 L;a�K+P1.https://doi.
org/10.1007/978-981-19-4312-6_4.

"	 L-)X0	�,	;<'V7)	�1,	;K(P�K)	�;*	(2023)m	�V /Z�ZL �L/¹:	"j �	L"Ǉ71O	 Q 3-X¹	/n	��	ča%	8N£8K3O	
L� m	�):	�PōK,	�/.�).	(;aǇ1$)	�W7	�[ĤZL��OL7'Za	�V 	L3�	1;K0)	L7ðK)	�1	�W7	1;K0)	/n	�P �	�/P�	L7:0m	
;O�1;O	�V;,	 V31	�1	�KaL;;m	/P�$K30	/nm

"X. mQ 3 1K8O' +O 
"	 �)	8-K)K,	��/	�Ph),	+O�	18O',	+W3VL"0/	)W)Z�$Za	�O	;O Q 	;�K7 	ĦK1K	)K� j Z	0[L��Za	�1	�K-hL)�	1a�Za	�V 	

µ1$	�O	L'8K	/n	�)-O	4	;O	3	 O	�¹	�/�¹	�)	�O		ĈV1�	�L%L7L(	�O	�Z�m	ņQ	�)h3	�,	�V L/ǌj O,	2022,	
https://doi.org/10.1039/D2NJ02315F

"	 �/	aL�%K,	��/	�Ph),	�)	8-K)K,	+O�	18O',	�/�¹	�)		�(KM1%	�3V¡j Z�V L/�3	+<))V	0ZÔ	;n�L;a�	L"7K�;,	
-K0Z/VL"�3	;K/�O	�1	L"7K�;	/n	~		7%h/K)	��L%	+1	��	3�P	;/OµK,	2022,	https://doi.org/10.1007/
s44174-022-00010-	7

"	 L�%	/Z<)	�Ph),	�;ŀK�P /K1O	��.	�R ƽK,	)O8	�1.	)K&	�1	+O.	ŤP3	18O',	�)VǑVL �	'7K�a	�K	+%K	
3�K)V	�V 	L3�	�3V¡j Z�V L/�3	;n;1	�V 	L7�K;	/n	��L%	+1	��	;/OµK,	L7ƲV:$Kċ�	%1O�V ,	2022,	https://doi.
org/	10.1039/D2AY01290A

"	 �/	aL�%,	�)	8-K)K,	��/	�Ph),	+O�	18O',	/K)7	;O1/	)/Q)Za	;V	"Z+K/K�)	�V 	;a7V')8O3	�3V¡j Z�V L/�3	
�K	+%K	3�K)V	�V 	L3�	�L&3O)	"K0/K�)	�V 	;K&	Nb2CTx	MXene	�K	�;K)	1K;K0L)�	;a8Z(),	�K-h)	 j n"̂;	
9,	100232,	2022

"	 �)	8-K)K,	 ��/	�Ph),	 �/	aL�%,	 +O�	 18O',	Nb2CTx@MoS2	;/�	�K-hL)�	 1a�Za	�V 	 µ1$	�V 	 L3�	 ��	
čL(�	�P 83		ĈV1�	�V 	{+	/n,	�W  L3L;;	�ƀPL)�V 8a;,	106566,	2023

"	 �/	aL�%,	�)	8-K)K,	��/	�Ph),	+O	/P<L;),	+O�	18O'*,	Nb2CTx-MoS2	<V j Z	;a1�)K�a	ĦK1K	/K)7	;O1/	
)/Q)Za	;V	"Z+K/K�)	�K	ƌj K;n�L;L 7	�3V¡j Z�V L/�3	+%K	3�K)K,	/K��Z�V L/�3	�)h3,	108424,	2023

"	 �)	8-K)K,	��	/Z<),	�/	aL�%,	�;�	/Z<)'K;,	+O	�a�K(1),	+O�	18O'*,	"K�L/&K�3	;ƖZ�¹K�"	;a8ZL(%	
�K-h)	�+AV	+1	�(KM1%	��	3�O3K	�7a	;a7V')8O3	�3V¡j Z�V L/�3	;n�L;a�	ŔV ,X/h:	"Z+K/K�)	�1	�K7o�L"3Z3	
�K	+%K	3�K)V	�O	�1,	L7ƲV:$Kċ�	%1O�V 	15,	685,	2023

"	 �/	aL�%,	 �)	8-K)K,	 +O7O	 7W8K�,	 +O�	 18O'*,	 M1,W NŸL;)	�O	 ;a7V')8O3	 +<�K)	�V 	 L3�	čL(�	 NǑ1	
 j K�ŞQ1Z�;VL �	�L;"	;a8ZL(%	Nb2CTx	MXene	�V 	;K&	��	)0K	3�O3K	�3V¡j Z",	�)h3	�,	�3V¡j Z�)KL3L �3	
�V L/ǌj O	928,	117088,	2023

"	 ��/	�Ph),	�V �V 	�13K+L%,	+O�	18O',	-K0Z�3V¡j XL)¹	�V 	L3�	�/��,-�(KM1%	)W)Z�V)1V 1	/n	~		7%h/K)	
��L%,	-K0Z�3V¡j XL)¹,	221-235,	2022,	;O�1;O	�V;	(+PǍ�	īK0)

"	 �)	8-K)K,	�/	aL�%,	��/	�Ph),	+O�	18O',	�)-O2;O O�¹	�/�¹	�)	+1	ŔVL )/	)W)Z�$Za	�O	�)-;O Q 	
;�K7 :	�3-L;ǌO)	�V 	 L3�	��	�3V¡j Z�V L/�3	;n;1	�1	�¹O�)	�7ZƚQ8)	M1�³)	�V 	 L3�	��	�P 83	
	ĈV1�,		;O�;	�)h3	�,	;XL3"	ǌV 	;K�a;	�a "	 V©Z3X�O	11,	2022,	127002

"	 �/	aL�%,	�)	8-K)K,	+O�	18O',	/K)7	;O1/,	�K,O)	�1	2	"O	;K/�O	;V	L"+K�1KL/"Z3	�V 	ƌj K;n�L;L 7	�1	
�0)Kċ�	�3V¡j Z�V L/�3	�K	+%K	3�K)V	�V 	L3�	��	;n�L;a�	ŔV ,X/h	�V 	{+	/n	��		+ņK;	ReS2-Nb2CTx	
;/�,	2022,	1-11,	https://doi.org	/10.1007/s41127-022-00055-x

"	 ��/	�Ph),	�)	8-K)K,	�/	aL�%,	+O�	18O',	<K�"j Z�)	+V1Z¹K�"	�V 	�W1-�a �K�/O	�3V¡j Z�V L/�3	�K	+%K	
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3�K)V	�V 	L3�	Nb2CTx	MXene	;a8ZL(%	�K-h)	�+AV	+1	�L80K	ŬQ	�K	�3V¡j Z�V L/�3	�/K7,	/K��Z�V L/�3	
�)h3	185,	108301,	2023

"	 )O1/Pa"K	8-K)K,	L�%	/Z<)	�Ph),	�V 	1K�n�),	;Z�-	+!K),	+O	ŤP3	18O',	��	 V3"h	+X3O�¹Z/V3V 	;V	��	
/Z)Z/1	�XoŔV¹V8)	;aƲV:$	oLƸ�Z$	ĦK1K	�10Q-"ŮQ	;a8ZL(%	�V,K�L �	�K-h)	)K� j K�":	�ZL8�K�a	ĦK1K	
�K1O	<K�"j Z�)	+V1Z¹K�"	�V 	�3V¡j Z�V L/�3	�K	+%K	3�K)V	�O	�1,	L7ƲV:$Kċ�	%1O�V ,	15	,	2023,	587-595

"	 ŔWL )/	)W)Z�$Za	)V	Nb2CTx	MXene,	<K�"j Z�)	L7�K;	�1	�¹O�)	7�1$	�L%L�0K	<V%P	��	�P 83	'Z<1V 	
�K0Khċ�		ĈV1�	�V 	{+	/n,	3V��,	)O1/Pa"K	8-K)K,	L�%	/Z<)	�Ph),	�z7āK	)P-3K,	/V))	aL�%,	+O	ŤP3	
18O',	�)h3	�a 1)V8)3	�)h3	�,	<K�"j Z�)	�)�l,	48,	2023,	7698-7707

"	 +V n 	'K01:	8O:h�:	<�0P£	�3;O"O	;V	�3V¡j Z�V L/�3	;n;1	�O	 L)/Kh$	 L7L(=;	�L7ƶK1�:	+O	ŤP3	18O',	
�7O)K	�a�K(1),	+O	7O	7Wư�,	;-1O�K	�	/Z<)'K;;	+V n 	�7V')	;aÃK	�/Ka�	202341027628	L')Ka�	14	�W3	
2023m

"X. +oV8 � 
"	 +$Kh	�O	)K01,"O.	�7$�P /K1	+Vz/ƛK,	+ģV8	a�P�Ka"O,	�)"O�;-O"O-"O�;-O;O	�XoŔV¹	/n	"K�;;CK�"	

��;Z/V1K��V8)	-	��	�a%M1�	ņQN¯0Z,K�3	/īǑ%K	�L%L�0K	/K�h	�O	�Z�,	�V /L,��V /,	2022,	https://
doi.org/10.1002/cphc.202200320

"	 )0)K			;O,	+$Kh	�O	)K01,	�1	a�P�Ka"O	+ģV8*,	 j W+L@+2	#-<V01L+)	�V 	-~�0K/O	,ZNƎa�-),ZNƎa�	
3q"ǇV +	�1	-K<1O		+-L+�Z-ņQ )	/W�V L)�3	%)K7	�O	.QL/�K,	ǞO�R %,	+O;O;O+O,	2023."O��		https://
doi.org	/10.1039/D2CP05770K

"X. 0P�n� �[A �Z KL�1O 
"	 7O�;	�P /K1,	�;	�P ſK1O,	�O	�W  K)a V ,	�V 7O	�Z-O,	�V�3	/K l,	�V 7K		�[A,	;O�;-;O�) O-+O"O	)W)Z�ŸZL� 	

;a8ZL(%	ǈO)-/PL�%	L"ǕZ�V-3	�3V¡j Z",	;n;1	�1	��P� ;h	-O:	�V L/�3,	2022	+1	�(KM1%	@O1K3V)Z)	�V 	
L3�	��	3V-3-/P£	�ŸVL"/VL j�	�ƀQ)Z;n;1m	,	133077;	https://doi.org/10.1016/j.snb.2022.133077

"	 8V�1	�P ſK1O,	3¶O	�1	+L$�1	��'O8,	;a+%	�V ,	;P)O3	�P /K1	7O,	�P 3'O+	/<%Z,	�V .	0P�VĹ1	�[A*,	)W'KL)�	
�1	+0Kh71$	L)�1K)O	�V 	L3�	�K��-�(KM1%	;n�L;a�		+�1$Za	/n	z�K),	-K0Z;n;1,	13	(4),	420;	https://doi.
org/10.3390/bios13040420

"	 ��'OƳ1,	8V�1	�P ſK1O,	�L7%K	3�K7&,	1V8/O	�.�;.	3¶O	�1	+L$�1,	�O)	3P	;	/K l,	�V .	0P�n'1	�[A*,	
)Z7V3	�q ;1	-K0Z/K�h 1	�V 	 L3�	-K0Z;n�L;a�	�1	"K0ÎZNǌ�	%1O�Za	/n	<KL30K	z�K),	-K0Z;n;1	2023,	13(3);	
https://doi.org/10.3390/bios13030398

"	 ;č)K1K0$	/Z{,	7VL)8VăO	;P)O3	�P /K1,	8V�1	�P ſK1O,	�Z KL�1O	0P�n'1	�[A,	L"�V8)	-K0Z/K�h 1	�K	+%K	3�K)V	
�V 	L3�	<V¹K�Z)3	)O	(���)	2	)W)ZŔV ̂;	�a -V"V"	L� Z;)	+1%	�V 	;K&	��	L"ǕZ�V-3	ǈO)	/PL�%	�3V¡j Z",	
/K��Z/WL�ň	2023,	14(1),	146;	https://doi.org/10.3390/mi14010146

"X. L�0K�P /K1O ;O +O 
"	 L8&	  O.,	�1	 L�0K�P /K1O	 ;O.,	 3P	;	 �L;L" O	  j n"	�,	-Z1Z)	 �a "	 �ƚP/OL)0/	  j K�<W3K�"̂;:	 �,	)X 	 #	

-W�--XNıa�,	ƨK 	�Ơ?,	+O.*�V /L,��V /	24	(5)		202200761	(2023),	"O��	:https://doi	.org/10.1002/
cphc.202200761

"	 �V .-O.	;PL-3K,	;O.+O.	L�0K�P /K1O,	�3.	<K	-V),	�/.	�8V1,	�.	0KCV ,	�1		.	�1)*,	�a  O/)O	 j K�¯Z�V)K�"̂;	�7a	
�KƇZ0Z"K�"̂;	/n	 L�+V	~�	�1$Za	�1	Ǟ-	+�K1	�K	�P3K;Km	;V3	M1+Z h	.[L%�	L7ðK)m	4	101298	(2023),	
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"O��	:	https://doi.org/10.1016/j.xcrp.2023.101298
"	 ;O.	+O.	 L�0K�P /K1O*	�1	;č	�;.	�1.	�1.	+Vz/3,	.K1O	/PÃ	;/Q<	�V 	 +1/K$P�a	�V 	�0Z"K�"	�O		â	

�¹O�1$	7ǑK	/n	NǑ1%K	+1m	.[L%�.	1;K0).	1;K0).	.[L%�.	25	6306-6315	(2023),	"O��	:https://
doi.org/10.1039/D3CP00014A

"	 &/h3	[3+2]	;K�¯Z"L"8)	ĦK1K	/V;Z+Z1;	+X3O	(,P 31O)	�¹K�")	#Ka�V	�O	%W0K1O	�1	(h�K3�	,Z Z�W  L3ǌ	
�V 	{+	/n	�;�K	)P�0Z�	�/.		:K,	�V .	�O�K,	0Q.	1�O)K,	L�0K�P /K1O	;O.	+O.,	+O.	17Oĺ),	�/.	�1.	1VǙO,	,P 31O),	
)W)ZĆQ-	 �1	 �K-h)	 )W)Zǌj�1m	 ( V31	 �1	 �KaL;;)	 (2022),	 "O��	:https://doi.org/10.1080/153638
3X.2022.2152440

"	 ;PL-3K	 �V .-O.,	 L�0K�P /K1O	 ;O.+O.,	�1	 �"j O	 	.,	 /W�V L)Nǌ�	 �);K� 	 �) Q 	 '	  X+Z WN¡�	  j Ka;,X/o8)	�,	
 j K��KƇZ�V)K�"̂;	  Q 	 �KƇZ<W3K�"̂;,	 1;K0)8KǏ	 L7:0	 34(7)3468-3478(2022),	 "O��	:	 https://doi.
org/10.1021/acs.chemmater.2c00306.	

"X. 0P71K� �V  
"	 ;L�0	/WÎOL80/	(�	)	0[L��Za	ĦK1K	;O�	�V 	/ZL3-"V)/	�K-tL)3	L;ǌV"	M1"N¡7	 V j K/V1K��V8):	ǉW 1V 	

"K0L)0)	-)K/	/V K3Z-�V  O)	,X/o8),	�V .	0P71K�,	�V.;O.	/PL3a;,	 O.	1K�V8�P /K1,	�	.	"[�01,	�3.	/W1Z)	�1	
;O.	�Zň,	�V /m	L7ðK).	2023,	(https://doi.org/10.1039/D3SC01487H)m

"	 /WÎOL80/	(I)	0[L��Za	;V		ćŀ	�V L 3	1V L"�Ơ:	C#C	-Xı	-)K)V	7K3O	�L%L�0K�a	�V 	L3�		+0Z�O	L.�/h�m	
;O.	�.	1Z;V)�K h),	�V .	0P71K�,	�3.	�,.	L3/,	�).	�X¹	�1	;O.	�Zň,	�V /m		0Q�1m	�V.	2023,		202300135	
(https://doi.org/10.1002/chem.202300135)m

�W77WðKL)� L7ðK) �7a L.0KaL��O 
�Z. ��'O8 -K01O  
"	 �K	L7)	 ;O	�1	 -K01O	 �V.	 2022.	 -V;ZL,Ơ	 L�")O	,K��ZL;;	�Z	��o ǌj V 	 �1%V	 <qm	 �ZL8�K	 )P;a(K).	

32:713-714.
"	 3-;Ɔ1	�,	~ƙV	�V "O,	L&-X 	�1,	-K01O	�V,	8O"O	�,�V,	8X h	�V �1	�1	3@W'	�,.	2022.	/(P/V<	/n	Ƴ;)	

+&	;a�/$	-	;O�7O�	"O	-19	�a.O1%K	�O	;/�	�K	/K�h'8h)	�1)V	�V 	L3�	%+VL'�	�1	�)ŞQ�a �K	;V	;-�m	
�a "ZL�)Z3X�O	/n	�a L 0;hm	13:	919223

"	 �1	 -Z)/	 �;,	 �	 ��,	 -K01O	 �V.	 2022.	�ZL7"-19	 /n	 +O"O-1	�1	 +O"O-�31	µ	�O	 .QL/�Km	 .L7Ǆ	�O	
/K��Z-K0Z3X�O.	17:985-988

"	 �P /K1	"O,	-K01O	�V,	<V�AV	�)�1m	2022.	�ZL7"-19:	��	+8P	L�L�ĒK	�1	��	ǞKǒ	+M1�V·m	.K1%O0	L7ðK)	
;aǑK)	�K	�)h3.	102:689-709.

"	 -Z)/	�;�1,	ŔW V)-�h	+O+O	�1	-K01O	�V.	2023.	/K)7	�a  O�)	�ǍP%	�1)V	7K3O	�ZL8�K�a	+1	��	�/;8)-
�(KM1%	7W¹O)	;<K0�	�V 	�ƀP)Z+Z n�L8�L a�	%a�	+1	+Q7hƥK+O	L7ƲV:$m	�ƀQ)Z3X�O	/n	�a L 0;h.	13:1086752

"	 �K	L7)	;O,	1V )K�P /K1	�;7O	�1	-K01O	�V.	2023.	�	�3-33	0K	�	�3-1#	�V 	/Kī/	;V	�L%1µK	�L%L�0K�a	
�Z		ŅP�	�1)V	�V 	L3�	��	;V3P31	NǞ�	�V 	{+	/n	�W;"1L/)	"Om	;V3P31	�1	�$L7�	�ƀQ)Z3X�Om	20:8-10

"	 1V )K�P /K1	�;7O,	-Z)/	�;�1,	�	��	�1	-K01O	�V.	2023.	&O/:	;a�K/�	1Z�Za	�V 	L3�	 O�V 	�1	 O�K	;<K0�/
�ƀP)Z/ZĎQ3V 1m	 O�V m	11:383.

"	 �K	L7)	;O,	3VL73V01	 �3,	{L/01	�/,	 )O33O	 ��,	 1Z&	;O,	�$h/	�,	 -Z)/	�;�1,	-[�KhM1 	 �,	"-Xǌ	;O,	
-K	ǇV  	�,	3V	-P1V3	�;,	/VNǌ1O	�1,	;V)V	"O,	�W3q"	�V,	7K;V	�/,	�Z<	�/,	3V	/K1�a'	�/,	7K;X"h-"Ka�	;O,	�[L 01	
�V-�,,	,K/-L&	�),
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"	 7)l	;O	L+ K"h	-O,	ŔKa�W;	;O,	/[±V  	��,	+X3	�1,	;K�/)-3X1O01		,	-K01O	�V*,	L�3KL"h)	�3*	�7a	;�Pa %.K		
�*;	2023.	 Z;OL3@P/W-		+�KM1%	Ǟǒ	<Z	�P�V 	�ZL7"-19	1ZL�0Za	/n	SARS-CoV-2	*	*	7VM1�a  	�V 	N�3K,	�X;-
ņQ j 3K�@V8)	µ/%K	-1�1K1	1<%O	<Wm	�	;K�a;.	26:106124	(*;K�K	7M1ƻ	3V��)m

"	 'K;	�);O,	��7%l	+O,	-K01O	�V*	�1	/P��l	�;*m	2023	SARS-CoV2	�V 	�/O�X)	7VM1�a  	�V 	N�3K,	/K)7	
/Z)Z¯Z)3	�a  O-X"O	�O	%P3)Kċ�	-Kī�K1O	µ/%K:	��	�)L;L3�Z	�Ka�m	�a  O-X"O�m	12:17	(*;a-aL(%	3V��)

"X. +O � 1K8O'
"	 +O	�	18O',	�1	+Ka"V ,	�V 	�ŨK1,	�V 	/</Q';	2022.	+K)O	�V 	)/Q)Za	/n	;O;V	�O	ƌj K;V3VN¡7	�3V¡j Z�V L/�3	+<�K)	

�V 	L3�	Nb4C3Tx	(MXene)/Au/DNA	�ŌK;n;1m	�3V¡j Z�)KL3L;;m	34:	1540-1546.
"	 �)	8-K)K,	 ��/	�Ph),	 +O�	 18O';	 2022.	 +W3VL"0/	)W)Z�$Za	�O	0&KǑK)	;�K7 	ĦK1K	 )K� j Z	 0[L��Za	�1	

�K-hL)�	1a�Za	�V 	µ1$	�O	L'8K	/n	Nb4C3Tx	MXene	�O		ĈV1�	�L%L7L(	�O	�Z�m	1;K0)	L7ðK)	�K	)0K	�)h3.	
46,	13622-13628.

"	 �/	aL�%,	��/	�Ph),	�)	8-K)K,	+O�	18O';	2022.	�/�¹	�)	�(KM1%	�3V¡j Z�V L/�3	+<))V	0ZÔ	;n�L;a�	
	+�1$Za	/n	<KL30K	��L%	+1	��	3�P	;/OµKm	-K0Z/VL"�3	;K/�O	�1		+�1$m	https://doi.org/10.1007/
s44174-022-00010-7

"	 L�%	/Z<)	�Ph),	�;ŀ�P /K1O	��.	�R ƽK,	)O8	�1.	)K&	�1	+O.	ŤP3	18O';	2022.	;a7V')K<K1O	'7K�a	�K	
+%K	3�K)V	�V 	L3�	�3V¡j Z�V L/�3	;n;1	�V 	L7�K;	/n	��L%	+1	��	;/OµKm	L7ƲV:$Kċ�	L7L(0K_.14:	4040-
4052

"	 �/	aL�%,	 �)	8-K)K,	 ��/	�Ph),	 +O�	 18O';	 2022.	/K)7	;O1/	)/Q)Za	 ;V	"Z+K/K�)	�V 	;a7V')8O3	 L7'̂%	
1K;K0L)�	+%K	3�K)V	�V 	L3�	�L&3O)	"K0/K�)	�V 	;K&	Nb2CTx	MXene	�K	�;K)	1K;K0L)�	;a8Z()m	�K-h)	
z�K)	9:100232m

"	 �)	8-K)K,	�/	aL�%,	��/	�Ph),	+O�	18O';	2022.	Nb2CTx	MXene	+1	ŔVL )/	)W)Z�$Za	�O	�)-;O Q 	;�K7 :	
�3-L;ǌO)	�V 	 L3�	��	�3V¡j Z�V L/�3	;n;1	�1	�¹O�)	�7ZƚQ8)	M1�³)	�V 	L3�	��	�P 83		ĈV1�,	
	;O�;	�)h3	�,	;XL3"	ǌV 	;K�a;	�a "	 V©Z3X�O	11:	127002

"	 �/	aL�%K,	�)	8-K)K,	+O�	18O';	2022.	/K)7	;O1/	;V	 L"+K�1KL/"Z3	�V 	L%	;a7V')8O3	�1	�0)Kċ�	
�3V¡j Z�V L/�3	�K	+%K	3�K)V	�V 	L3�	��	)0K	ReS2-Nb2CTx	L/L�%	��;�	;n�L;a�	ŔV ,X/hm	�K,O)	�1	2"O	
;K/�Om	https://doi.org/10.1007/s41127-022-00055-x.

"	 �)	8-K)K,	��/	�Ph),	�/	aL�%,	+O�	18O';	2023.	�K-hL)�	1a�Za	�V 	µ1$	�V 	L3�	čL(�	�P 83		ĈV1�	�V 	
{+	/n	Nb2CTx@MoS2	L/L�%m	�W  VL3L;;	�ƀPL)�V 8a;	173:106566

"	 �/	aL�%,	�)	8-K)K,	��/	�Ph),	+O	/P<L;),	+O�	18O'*;	2023.	Nb2CTx-MoS22	<V j Z	;a1�)K�a	ĦK1K	/K)7	
;O1/	)/Q)Za	;V	"Z+K/K�)	�K	ƌj K;n�L;L 7	�3V¡j Z�V L/�3	+%K	3�K)Km	/K��Z�V L/�3	�)h3.	187:108424.

"	 ��/	�Ph),	�)	8-K)K,	�/	aL�%,	+O�	18O';	2023.	<K�"j Z�)	+V1Z¹K�"	�V 	�W1-�a �K�/O	�3V¡j Z�V L/�3	�K	+%K	
3�K)V	�V 	L3�	Nb2CTx	MXene	;a8ZL(%	�K-h)	�+AV	+1	�L80K	ŬQ	�K	�3V¡j Z�V L/�3	�/K7m	/K��Z�V L/�3	
�)h3.	185:108301.

"	 �)	8-K)K,	 ��	 /Z<),	 �/	aL�%,	 �;�	 /Z<)'K;,	 +O	 �a�K(1),	 +O�	 18O';	 2023.	 "K�L/&K�3;ƖZ¹K�"	
;a8ZL(%	�K-h)	�+AV	+1	�(KM1%	��	3�O3K	�1	;a7V')8O3	�3V¡j Z�V L/�3	;n�L;a�	ŔV ,X/h:	"Z+K/K�)	�1	
�K7o�L"3Z3	�K	+%K	3�K)V	�O	L'8K	/nm	L7ƲV:$Kċ�	%1O�Zam	15:	685.

"	 �/	aL�%,	 �)	8-K)K,	 +O7O	 7W8K�,	 +O�	 18O';	 2023.	 M1,W NŸL;)	�O	;a7V')8O3	 +<�K)	�V 	 L3�	čL(�	
NǑ1	 j K�ŞQ1Z�;VL �	�L;"	;a8ZL(%	Nb2CTx	MXene	�V 	;K&	��	)0K	3�O3K	�3V¡j Z"m	�3V¡j Z�)KL3L �3	
�V L/ǌj O	�)h3.	928:	117088,
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"	 )O1/Pa"K	8-K)K,	L�%	/Z<)	�Ph),	�V 	 1K�n�),	;Z�-	+!K),	 +O	ŤP3	 18O';	 2023.	�ZL8�K�a	 ĦK1K	�K1O	
<K�"j Z�)	+V1Z¹K�"	�V 	L7'̂%	1K;K0L)�	+%K	3�K)V	�O	L'8K	/n	��	 V3"h	+X3O�¹Z/V 3V 	;V	Ru-W	;a8ZL(%	
�V,K�L �	�K-h)	)K� j K�"	ĦK1K	��	/Z)Z/1	�XoŔV¹V8)	;aƲV:$	oLƸ�Z$:	L7ƲV:$Kċ�	L7L(0K_.15:	587-
595.

"	 ��/	�Ph),	�V �V 	�13K+L%,	+O�	18O',	-K0Z�3V¡j XL)¹	-K0Z�3V¡j XL)¹	�V 	L3�	�/��,-�(KM1%	)W)Z�V)1V 1	
/n	<KL30K	��L%m	221-235,	2022,	;O�1;O	�V;

"	 �V,K�L �	�K-h)	 )K� j K�"	�V 	,Z Z�W  L3L �	µ1$	�1	�O7K$P	�O K$P8Z()	)P�0Z�,	 +O�	 18O',	�1 O	
&X/;,	�;�)	-W�1m	2023.	�V,K�L �	�K-h)	)K� j K�"	�K	;aƲV:$,	3µ$	7$h)	�1	)P�0Z�,	īK0	7,	157-
206m	�ƠVL701	�V;

"X. L-.Q 1a�) ;K1a�O  
"	 ŀK	;V-VNǌ0),	�0Kh,	L-.P	1a�)	;K1a�O,	;P�%O�	;V)	/�P/'K1;	2022.	3K�;Z�K�/	;a1Lµ%	�X+1	)W)Z-¯ǌ1:	

Fe2+	�O	�0)Kċ�	;n�L;a�	�V 	 L3�	��	,Z Z-NǞ�m	�)h3	�,	,Z Z�W L/ǌj O	�a "	,Z Z-K0Z3X�O	�:	�V L/ǌj O	
436:114378m

"X. ;P8K.K) ;K(P�K) 
"	 ;<'V7)	 �1,	 L;a<	 �;,	 L-)X0	 �,	 ;K(P�K)	 �;.	 2022.;	 (-)-�L+�W3Z�W  VL�)-3-�W3V 	 (	�O;O�O)	 �K	 �;�O	

NǑ1%K,	�W7	+3ť%K	�1	 L�ƛO	+K1�ƀ%K	/n	;P(K1	�V 	 L3�	1;K0)-�WL7�	+<3Q:	7%h/K)	 NǑL%	�1	.L7Ǆ	
�O	 ;a.K7)K�a m	�KĤ	 L7ðK)	�1	 +Z:$	/n	 /<đ+Q$h	 ;/OµK�_ m	�)3K�)	 ��KL8%:	 02	 /		 2022	 ("O��	:	
10.1080/10408398.2022.2068500)	

"	 L;a<	�;,	;<'V7)	�1,	1X0	�1,	L-ǞK;	�/,	�Z:	+O,	�1	+O,	;Z)K7$V	�,	;K(P�K)	�;.	2022.	8N£8K3O	�1	
�0)Kċ�		�O�,�1	71Z(�	�V 	{+	/n	�O)	 O	+X3O,V )Z3		�O;O�O	�K	��	)0K	4=-ƇK�3		&1	ƥPćŀ:	
�)-L7 j Z	�1	�)-L;L3�Z	ī0)m	�1�;;O	L�/	12,	17821-17836

"	 �Z;	�,	;<'V7)	�1,	L7�0	�/,	;K(P�K)	�;*,	+Z1V3	�/.*	2023.	+K)O,	+V+1	Nǌjŗ,	�OL7%	�ZL8�K�a	/n	���O2+	
�V 	�0)Kċ�	ƌj K;n�L;L 7	�K	+%K	3�K)V	�1	�;�V 	�P 83	 L)ƶK;)	<V%P	"W)L;3-;a3Î	)P�/-+M1.KL:%	
�L3�Z/;hm	;n;1	�1	��P� ;h	-O:	1;K0),	380:	133335.	(*	;a-aL(%	3V��)

"	 ;<'V7)	�1,	 L-)X0	 �,	 7V�3K+P	 �;�V ,	 )K)�)	 +O	 �7a	 ;K(P�K)	 �;.	 2023.	 ;V3-+K1�ƀ	�1	 N¯�-;µ/	
-K0Z�&t�Z)3	�Ka�	�K	 	+0Z�	�1�V 	 	�O;O�O	 3·Za	�O	ǞǑK)O	 7WLƳ�	 �ZL �L/¹	�Z,K�L3a�m	�WL7�	
/W�Z/Z3V®P3;	�K	a%11KƸj O0	�)h3.	237:123991.

"	 L-)X0,	 �.,	 ;<'V7),	 �1.,	 �%P7o'O,	 �;.,	 ;K(P�K),	 �;.	 (2022);	 +L8Ƹ	 �V 	 /Qƚ	 L)(Kh1$	 /n	 �a �K�/Za	 �O	
�$O	.QL/�K:	 L�0K	�O	+ĜL%	/n	 ��	a%ohLƸm	 �):	 7/Kh,	 +O.	 (;aǇ1$)	.L7Ǆ	�O	-K0ZM1,K�)1O�	�V 	 L3�	
&/t�V L/�3	�1	�W  VL3L �	{+Ka%1$	%�)O�m	Ǟã	��Kh		ćK')	�[ĤZL�L�0K_m	Nǖa�1,	L;a�K+P1m	https://
doi.org/10.1007/978-981-19-4312-6_4

"	 L-)X0,	 �.,	 ;<'V7),	 �1.,	 ;K(P�K),	 �;.	 (2022)m	 �V /Z�ZL �L/¹:	 "j �	 L"Ǉ71O	  Q 3-X¹	 /n	 ��	 ča%	
8N£8K3O	L� m	�):	�PōK,	�/.�).	(;aǇ1$)	�W7	�[ĤZL��OL7'Za	�V 	L3�	1;K0)	L7ðK)	�1	�W7	1;K0)	/n	�P �	
�/P�	L7:0m	;O�1;O	�V;,	 V31	�1	�KaL;;	(�V;	/n)m
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L;L73 L.0KaL��O 
"X. L)3 �P /K1 �/.7O. 
"	 �0L;(K),	 �.�V .,	 L)3	 �P /K1,	 �/.7O.,	 �7a	 Ƴ&O,	 �V .;O.�V .	 (2023)m	 <;O�,�;	 ;a+OA)	 ;'ǛZa	 �O	 +Zǌ-
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7XƚQ/	69(6),	+O+O	3359	-	3366,	�Q)	2022,	doi	:10.1109/TED.2022.3164633

+V n ̂;: 
"	 1�P1K/	 O.	�1.,	1V7&O	+O.,	1L7a'	�Z0,	</V&"	�,	�L3L/)V8)	+P3-�)	NǑ1%K	�1	<K�L�"	�/	�/�;	

��P� 1	�)�X+t1V L a�	'	/V&"=	.K1%O0	+V n 	)a-1	398690	�Q)	2022	�Z	�'K)	L�0K	�0Km
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"X. �/. ;-1O/3K	 /L$�a ') 
"	 �).	,P �),	�;.	/ZL<),	�.	/Za"3,	�/.	�;.	/L$�a ')	�7a	�1.	-O.	+�Z1O,	�					;n;;h	�)h3	/n	<��	L, )V;	�1	

�XİVº-7V01	<VƑ	/XL) M1a�	L"7K�;V;	�V 	L3�	�ŇV)8)3	ņQ13	)V 7�h -�(KM1%	<̂/)	�N¡L7 O	M1�XLÎ8)99,	
7XƚQ/.	22,	;aÃK	22,	+O+O	21816-21826,	15	)7a-1	15,	2022,	�	�,:	4.325

"	 +O.	L#3VƳ11K7,	�;.	-ZŐQ,	�/.	�;.	/L$�a ')	�7a	�3.	�1.	;V)�V 1K/ĚO,	<"O+	ņQ13	)V 7¹h	�Z	%V�	�1)V	�V 	L3�	
�P 83	<K"h7V01	�L�h  V�1:	;7oµ$,=	�					�¹V;,	7XƚQ/	/n.	10,	+R.	131788-131828,	2022.

+V n ̂;: 
"	 1K/	 L-3K;	+�Z1O,	;-1O/3K		/L$�a '),	 �7a	�Z/Z3	7�l;	7O,	�P$7āK-�K�{�	��Kh-�P 83	+O+O�O	 L;Î3	

L7ƲV:$	�1	}'0	1Z�	L)'K)	�1	.L7Ǆ7K$O	�V 	L3�		+�1$,	L;ǌ/	�1	%1O�V ,	.K1%O0	+V n ,	+V n 	�7V')	
;aÃK.	202221075607,	L')Ka�	26	L';a-1,	2022	�Z	'�h	L�0K	�0K.

"	 1K/	 L-3K;	+�Z1O,	;-1O/3K		/L$�a '),	�7a	)-NǙ%K	,P �),	�K;aL��	;Q�)K	�K�{�%K	7KǍL7�	+W1K/O 1	
L7ƲV:$	�1	-PNĜ/K)	/K)7	1Z�	�O	.L7Ǆ7K$O	�V 	L3�	L;ǌ/	�1	L7L(0Ka,	.K1%O0	+V n ,	+V n 	�7V')	;aÃK	
202221075605,	'K01,	26	L';a-1,	2022.

"	 1K/	 L-3K;	 +�Z1O,	 ;-1O/3K		 /L$�a '),	 �7a	 �Z/Z3V	 7�l;	 7O,	 ,Z ZŔVL&ǙZ�K,O	 (+O+O�O)	 L;Î3	 ;V	
�P$7āK-�K�{�%K	��Kh-�P 83	Ƴ;)	'1	��3)	<V%P	�$K3O	�7a	 L7L(0Ka,	.K1%O0	+V n ,	+V n 	�7V')	;aÃK	
202221075071,	'K01,	23	L';a-1,	2022.

"	 1K/	 L-3K;	 +�Z1O,	 ;-1O/3K		 /L$�a '),	 �7a	 C7K@	 �	 1�K�,	 8Z1-�K�{�%K	�1	��Kh-�P 83	 )KAO	 '1	
+M17%h)8O3%K	%&K	}'0	�L%	+M17%h)8O3%K	L7ƲV:$	�V 	L3�		+�1$	�7a	L7L(0Ka,	.K1%O0	+V n ,	+V n 	�7V')	
;aÃK.	202221075073,	,K�3,	23	L';a-1,	2022.

"	 1K/	 L-3K;	 +�Z1O,	 ;-1O/3K		 /L$�a '),	 �7a	 L�a%K	 /a"3,	 8Z1-�K�{�%K	 ��Kh-�P 83	 	;O�O	 L;Î3	
L7ƲV:$	�1	}'0	1Z�	L)'K)	�7a	.L7Ǆ7K$O	�V 	 L3�		+�1$	�1	L7L(,	.K1%O0	+V n ,	+V n 	�7V')	;aÃK.	
202221075072,	CK�3,	23	L';a-1,	2022.

"X. /<V8 17O a�)K& +L$�1 
"	 1ZL<%	1VċO	1�3K	�7a	/<V8	17Oĺ)K&	+L$�1,	<�šV¡	L" V³)	�1	)Z"	M1�LÎ8)	�K		+0Z�	�1�V 	<K&	

;V	%W0K1	�3VN¡j�3	;L�h  	M1�LÎ8)=	Nǖa�1	)V�1	�a œQ 1	;K�a;,	3,	244	(2022)mhttps://doi.org/10.1007/
s42979-022-01159	-0

"	 /K(7)PŀO	 �.�).	 �7a	 /<V8	 17Oĺ)K&	+L$�1,	 <ŔV)	 7V7	ƌj K;K	a"	ŞZ	�/VL�a�	�V 	 L3�	��	)X)3K�L)01	
<K	-M1@XƚQ8)	-O/,XL/k�,=	�ƠVL701	�a œQ ;h	�)	-K0Z3X�O	�a "	/VL"L;)	147,	105686	(2022)	https://doi.
org/10.1016/j.compbiomed.2022.105686

"	 L.3K:	 1�P )V"V&	 <1n�)K&),	+h$	 L�+K!O,	 /<V8	 17Oĺ)K&	+L$�1,	0P0P�	�Z	,	�VL;�K	 )K� 	 �7a	�W�-	
�3	�K1V/�Z,	<ƌj K;K	a"	L<+	�/V�	�)KL3L;;	�V 	L3�	"Z/V)-7V01	�a  j KNǌ7	3L)k�,=	�ƠVL701	�a œQ ;h	�)	
-K0Z3X�O	�a "	/VL"L;)	149	(2022):	106004	/nm	https://doi.org/10.1016/j.compbiomed.2022.106004	

"	 1Z8)	+O	/WĖQ�,	/<V8	17Oĺ)K&	+L$�1,	L.3K:	�1	<1Vĺ)K&),	0V3	%Pa�	�V),	�W�-	�3	�V1V/�Z,	�K0)	-P�K)),	
L�1$	L7ƽP	)K1K0$,	�V ;7'K;	;O,	�O%K	/WĖQ�,	<ƌj K;K	a"	�/VL�a�	/n	7OL"0Z	;K1Ka8	�V 	L3�	);P+17K�ó	
/ƌO-3V n 	ǕV;	1O�ńZ;h/n 	3L)k�	�V /7�h =	,	�					�)h3	�,	-K0Z/VL"�3	�a "	<VƑ	�a,X/o�L ¹	/n	ǞO�K1	
L�0K	�0Km		https://doi.org/10.1109/JBHI.2022.3208779.	

"	 �K0�O	�/	�7a	/<V8	17Oĺ)K&	+L$�1,	<�aǌx /n� V8)	�1	/K+)	+1	�					3V)'V)	/n		â	�V /	'1	ƌj K;K	a"	
�/VL�a�	�K	3K.		!K�1	ǕV®P31	�L%L-a-Za	�V 	)P/K)	�1	+%K	3�K)V	�V 	 L3�	��	L.)7	%�)O�O=,	)7a-1	
2022	�Z	ǞO�R %m		https://ieeexplore.ieee.org/document	/9999713.	
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"	 �L'č	;O)O8	�7a	/<V8	17Oĺ)K&	+L$�1,	Nǖa�1	/ƌO/OL"0K	L;ǌƄ	/n	<�ŇV)8)3	ņQ13	)V 7¹h	/n	��	
L��="h	CO�1	/Wŗ	�V 	L3�	)Z7V3	+QL3a�	ǌj W V�O@	�O	�Z�=,	�)71O	2023	/n	ǞO�R %,	https://doi.org/10.1007/
s00530-023-01053-	6.	

"	 /K(7)PŀO	�.�).	�7a	/<V8	17Oĺ)K&	+L$�1,	<-O/	/ƌOŔK�	�a "	;/	-O/,XL/k�	,X1	)X)-ǌO01"	ŔV)	7V7	<K		
�W /1V 	ƌj K;K	a"	�/VL�a�,=	�ƠVL701	-K0Z/VL"�3	L;Î3	�Z;VL;a�	�a "	�a  j Z3	/n	/K�h	2023	�Z	ǞO�K1	L�0K	
�0Km	https://doi.org/10.1016/j.bspc	.2023.104807

"	 �K0�O	�/	�7a	/<V8	17Oĺ)K&	+L$�1,	<�K�"V"	�a 17n8)	/n	�)-ŔV)	)O"3	 j W L�a �	<V%P	ƌj K;K	a"	 j Ka;-L/8)	
�V 	.[L%�O	+1,=	�	�+O	-K0Z/VL"�3	.[L%�O	�1	��/+O;	�a�OL)0M1a�	�¹�V;.	/K�h	2023	/n	ǞO�R %,	https://
doi.org/10.1088/2057-1976/acc338

"	 +h$	L�+K!O,	/<V8	17Oĺ)K&	+L$�1,	L.3K:	1�P )V"V&,	�W�-	�V1V o�Z,	0V3	%Pa�	�V),	L�1$	L7ƽP	)K1K0$,	
�V ;7'K;	 ;O,	 < j Ka;+Z h1	 ņQ13	 )V 7¹h	 �K	 	+0Z�	 �1�V 	 ,V ,AZa	 �V 	 ;a�/$	 �K	 );P+17K�ó	 3q"/K�h 	
L" V³)	�1	7�l�1$,=	�ƠVL701	�a œQ ;h	�)	-K0Z3X�O	�a "	/VL"L;)	/nm	)7a-1	2022	/n	ǞO�R %m	https://doi.
org/10.1016/j.compbiomed.2022.106345.	

"X. /K); �P /K1 �V)K 
"	 �.	a8P/K),	-O.�V .	+KL$�<O	�7a	�/.�V .	�V)K,	<+K71	L;ǌ/	/n	�/	�7RLā	'Z3)Za	�K	L.7L(h%	L7�P3K��V8)	

�1	3µ$	7$h)=,	�					L;ǌƄ	�)h3	/n,		doi:	10.1109/JSYST.2022.3169491.	
"	 �K0�O.	�V 	�7a	�/.�V .	�V)K,	<µ0	L7%1$	L)�1K)O	�1	)7O�1$O0	�7VL8%	+K71	L�"	�V 	L3�	'Z3)	-V;3K�L)a�	

ī0)	+1	�Ađ	L7%1$	�V 	�.K7	�V 	L3�	��	ƥK7<KM1�	oLƸ�Z$=	�					L;ǌƄ	�)h3	/n,	"O��	:10.1109/
�V�;7K	�; O.2022.3228966.

"X. L)N�3 �R _$ �/. 
"	 �O.�V .	,V ;n"K,	�/.	L)N�3	�R ƽ),		.	"Z/)ZL7m@,	�;.	,Za�,	�.	N�ǍO,	"ŮQ.- O.	 W),	�7a	�V.�O.	+ZǌZ3Z+Z3Z;,	

<%O)	)Z"	M13V	)V 7�h 	/n	�1V@1	�Z"	ǌj OL/a�	�V 	L3�	)P�Q 3O	M13V�a�=,	;Q�)K	L;ĜKa%	+1	�					3V)'V),	2023	
/n	�'L8h%	L��	�K)V	�V 	L3�m

+P}� _K0 
"	 (/Z)Z�K,)	7O.	1K/�P /K1,	�;.	-O.	-K3K�O,	-O.	8L8(1),	�/.	7�K,	�/.	L)N�3	�R ƽ)	�7a	+O.	7O.	�P /K1,	<�Z"̂;	

,X1	L"NǌjūQ V"	ǌZ1V�=,	CK	a"V8)	�a "	 j n"̂;	�)	�ƀPL)�V 8a;	�a "	�a,X/o8)	ĖZ1O	(�,�) O),	/		2022

"X. 1V7%O +o)K.) 
"	 1�P1K/	 O.	�1.,	�VL,)	L8-Q,	1V7%O	+O.,	1L7a'	�0,	<��Kh-L7ǑK+)	3q"ǇV +	�K		+0Z�	�1�V 	,V 1Z�3VN¡j�	

)�K1Kċ�	�W +VL; n;-<K�L�"	�/	�/�;	�]ĆQ� 1	�K	L7ƲV:$=,	�3V¡j X)		+�1$Za	+1	�					3V)'V)	/n	
ǞO�K1	L�0K	�0K.	

+V n ̂;: 
"	 1�P1K/	 O.	�1.,	1V7&O	+O.,	1L7a'	�0,	</V&"	�,	�L3L/)VL a�	+P3-�)	ǌWL-L3 O	�a "	<K�L�"	�/	�/�;	

��P� 1	�)�X+t1V L a�	'	/V&"=	.K1%O0	+V n 	;aÃK	398690	�Q)	2022	�Z	�'K)	L�0K	�0Km

"X. ;P�/_/ /P3K 
"	 "O.	 �3V¹,	 7O.	 ;O.	 �ZL�)V)O,	 �;.	 /P3K	 �7a	 �;.	 7)h1,	 <)Z7V3	 7O�3�;�		�L�h  V�1	,X1	�W ³)3-�"h1	

�Z1n j Z+O	�"VLŌ7	LCƌM1a�	�ƊZM1'/,=	�					 j Ka�V³ň	�)	7V1O	3K�h	ǇV 3	�a O�V8)	(7O�3�;�	)	L;ǌƄ,	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
191

7XƚQ/	30,	;a.	7,	/nm	+O+O.	893-904,	�P3K		2022,	"O��	:	10.1109/ O7O�3�;�	.2022.3169010
"	 7O.	;O.	�ZL�)V)O,	�1.	;a-Ka�O,	"O.	�3V¹,	�;.	/P3K	�7a	�;.	7)h1,	<�ƊZM1'/	�a "	�L�h  V�1	L"@K�)	�C	1q"/	

,Q M101	CO�;h--V9"	�)o3	�"VLŌ7	LCƌ;h,=	�					 j Ka�V³ň	�)	;L�h  ̂;	�a "	L;ǌƄ	/n:	1V�P31	+V+;h,	7XƚQ/	
70,	;a.	2,	+O+O.	833-845,	,171O	2023,	"O��	:	10.1109/ O;O�;�	.2022.3227727.

"X. ;P�Z/3 "V 
"	 �/.	 �.	8P�Q 1,	 �7a	;P�Z/3	"V,	 <�V �--q"	;W V3K� 	�ƀPL)�V 8)	�V 	 L3�	čL(�	3�P	 7K�"-q"	�Z$O0	 NǑ1	

1W N��-;�Ph 31	�1	1W N��-�X;	M1ŞVN¡7	+Z31K�@1=,	20	/K�h,	2023	�Z	�a 1)V8)3	�)h3	�C	/K��Z7V7	�a "	
7K013V;	 V©Z3X�O	/n	ǞO�K1	L�0K	�0Km

"	 &P3	�	;Z�,	�Z�P 3	)K&	�;�V	�7a	;P�Z/3	"V,	<	�NňƎ	�šV¡	�O	+<�K)	�V 	L3�	<K		�V)	�a  V)K	�K	
	+0Z�	�1�V 	)Z7V3	 K�/-"Z/V)	¯ 1	M1/Q73	�ƊZM1'/	�V 	;K&	/K��Z7V7	�/VL�a�=,	�oœQ V8)3	�/VL�a�	+1	
�					3V)'V)	/n,	7XƚQ/	10,	+O+O.	147-158,	,171O,	2023.	"O��	:	10.1109/ O;O�	.2023.3244392

"	 &P3	�	;Z�,	�Z�P 3	)K&	�;�V	�7a	;P�Z/3	"V,	<	)Z7V3	 K�/-"Z/V)	-O/,XL/k�	�ƊZM1'/	�V 		+0Z�	;V	-)V	
L77KƎO	�a  V)K	�K		+0Z�	�1�V 	/K��Z7V7	�/VL�a�	�V 	;K&	�)L;Ǝ	�šV¡	L" V³)=	�					�¹V;,	7XƚQ/	
10,	+O+O	116987-117000,	)7a-1,	2022.	"O��	:	10.1109/�¹V;.2022.3218892,	

"	 &P3	�	;Z�,	�Z�P 3	)K&	�;	�V	�7a	;P�Z/3	"V,	</Z)ZǌWL �	oLƸ�Z$	�K		+0Z�	�1�V 	�a  O+Z"3	L77KƎO	
�a  V)K	�V 	;K&	�W1-��K/�	Ǎ)	ĆQ/1	�K	+%K	3�K)K=,	�a 1)V8)3	�)h3	�,	�1�,	�1	/K��Z7V7	�a œQ 1-
�"V"	�a�OL)0M1a�,	7XƚQ/-32(12),	)7a-1	2022.	"O��	:	https://doi.org/10.1002/mmce.23539.	

"	 �/.	�.	8P�Q 1,	�7a	;P�Z/3	"V,	<�!	7�Kh�K1	3Q+	�,�;�;	�(KM1%	/ƌO-q"	3OL)01-;�Ph 31	�1	3OL)01-
�X;	M1ŞVN¡7	/K��Z7V7	+Z31K�@1	�K	3�P,	�1Z	L3a]"	L��=,	�a 1)V8)3	�)h3	�C	/K��Z7V7	�a "	7K013V;	
 V©Z3X�O	/n,	+Rƻ;a	1-9,	�Ǎ,	2022.	"O��	:	https://doi.org/10.1017/S1759078722000976,

"	 �/.	�.	8P�Q 1,	�7a	;P�Z/3	"V,	<�1;O�;	�1		�/�		8ONƎa�	)P�0Z�Za	�V 	L3�	)Z7V3	"P3-/Z"	�P7O�1$	
;a7V')8O3	L7ǍR%-�Z$O0	NǑ1	;�Qh 31	M1a�	�(KM1%	"V�K--q"	78Z:�=,	�3V¡j Z/WÎVL �	;a�%%K	+1	�					
3V)'V)	/n,	7XƚQ/	64,	;a.	5,	+O+O.	1337-1345,	�P3K	,	2022.	"O��	:	10.1109/ O	�/;O.2022.3190287,

"	 �/.	�.	8P�Q 1,	�7a	;P�Z/3	"V,	 <	 M1ŞV³)	�1	 j Ka;L/8)	'Z)Za	/Z"	/n	�a"N¡7	L�"	3Z"V"	��-"K�+Z3	+1	
�(KM1%	)Z7V3	�X"-q"	�a �P31	ǌV-3	3OL)01-;�Ph 31	�1	3OL)01-�X;	+Z31K�@1	<,	�1�,	�1	/K��Z7V7	
�a œQ 1-�"V"	 �a�OL)0M1a�	 �V 	 L73O	 �a 1)V8)3	 �)h3	 /n,	 7XƚQ/.	 32,	 ;a.	 10,	 �Q),	 2022.	 DOI:https://doi.
org/10.1002/mmce.23318.	

"	 �/.	 �.	 8P�Q 1,	 �7a	 ;P�Z/3	"V,	 <	 /XL",K�"	ǉK01	3Q+	 �,�;�;	 +1	�(KM1%	 7K�"-q"	"P3	 +Z31K�ó	
3OL)01-;�Ph 31	�1	3OL)01-�X;	�a �P31	ǌV-3	 O���V"	M1ŞVN¡7	+Z31K��1=,	�ŔK�"	�LŌ¹	(��;�,	
+Q7h7%l	�LŌ�K),	7XƚQ/	49,	;a.	6,	+O+O.	24-39,	�Q),	2022.	"O��	:https://doi.org/10.1364/AO.462466,

"	 �/.	�.	8P�Q 1,	�7a	;P�Z/3	"V,	<�1;O�;	)P�0Z�Za	�V 	L3�	�a 1L"L� 3	�W +VL; n;	3Z"V"	L"+Z3	+1	�(KM1%	��	
L.)7	�X"-q"	3OL)01-�X;	�1	3OL)01-;�Ph 31	M1ŞVN¡7	+Z31K�@1=,	L73O	�a 1)V8)3	�)h3	�C	�1�,	
�1	/K��Z7V7	�a œQ 1-�"V"	�a�OL)0M1a�,	7XƚQ/	32,	;a.	8,	�W3,	2022.	"O��	:	https://doi.org/10.1002/
mmce.23226,

+V n ̂;: 
"	 ;P�Z/3	"V,	&P3	�	8Z�,	�Z�P 3	)K&	�;	�V.	</K��Z7V7	�/VL�a�	�K		+0Z�	�1�V 	L�;O	7ǍP	�K	+%K	3�K)V	

�O	L7L(	�1	�$K3O=	�7V')	;aÃK:	202241023437,	21	�W3,	2022	�Z	.K1%O0	+V n 	�V 	L3�	'K01	L�0K	�0Km
"	 ;P�Z/3	"V	�7a	/Z<ſ'	ŤP3	8P�Q 1,	<L7L.ŀ	�7RLā	-q"Za	/n	+1K7%h)	�1	 j Ka;L/8)	/Z"	/n	;a�KL3%	<Z)V	7K3V	

7K0K-1L<%	+P):	�XN)C�1	�1)V	0ZÔ	�P7O�1$	�)7 h1=	�7V')	;aÃK:	 202241035983,	 23	�Q),	 2022	�Z	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
192

.K1%O0	+V n 	�V 	L3�	'K01	L�0K	�0Km
"	 ;P�Z/3	"V,	�Z�P 3	)K&	�;�V,	�7a	%P3	�	8Z�,	<L7L.ŀ	�Pō	3·Za	�K	+%K	3�K)V	�V 	L3�	 K�/-"Z/V)	�L7	

+P)L)h/Kh$	�V 	 L3�	L;ǌ/	�1	L7L(=	�7V')	;aÃK:	202241036419,	24	�Q),	2022	�Z	.K1%O0	+V n 	�V 	 L3�	
'K01	L�0K	�0Km

"	 ;P�Z/3	"V,	&P3	�	;Z�,	�7a	�Z�P 3	)K&	�;	�V,	</K��Z7V7	�/VL�a�	�V 	 L3�	��	L77KƎO	�a  O)K=	�7V')	
;aÃK:	202241038065,	1	�P3K	,	2022	�Z	.K1%O0	+V n 	�V 	L3�	'K01	L�0K	�0Km

"X. }z+ ;K� 
+L%,	�;.�;.;	;K�,	�;.	 V1K< ̂h@	)P�0Z�Za	�V 	L3�		â	�Z$O0	NǑ1%K	�V 	;K&	L;a�3/"P3/L j +3	�X"-q"	/V K;1,V ;	
�(KM1%	�P7O�1$	�)7 h1m	/K��Z/8O)n,	13,	1547,	2022	https://doi.org/10.3390/mi13091547	

+0Kh71L$� L7ðK) �7a (K1$O0 L.0KaL��O �n � 
"X. 'O+� �W;7K3 
"	 ;Z1V;,	�X)O	�1.,	�Q)K	�1.	;Q�K,	�a�V 	�/.	/K@V Z,	/K;o3Z	7O.	�W3"Z;,	"V7	�1.	�W"L7�,	�3V)Z1		.	�W Ÿ-V3,	

'O+�	�0;7K3	� 	3m	<)K� j O�1$	71Z(�Za	�V 	/Kī/	;V	�VL�a�	�$KL30Za	/n	)K� j ;	�¹K�"		Ē�h)	�K	
8/):	/V K-L7ƲV:$m=	��Z��ZL;ǌ/	/n	+Z:�	%đ	��$	(2023):	1-19.

"	 <V,	0PCn �,	'O+�	�0;7K3,	L8)-�Za�	L30Ka�,	�K�	;),	�7a	ǌOC)	+O.	3X)�m	;O/Ka%	.QL/	+1	-K1</K;O	-K0Z/K;	
,;3n	µV�O0	�37K0P	�1	�R L:		ćK'�%K	'Z)Za	/n	;P(K1	�1%O	<qm	�O;O-O	-K0Z�)�l	(2022).

"	 �"7"h	3Z�Z�O,	1Z<"V	ǇX ,	'O+�	�0;7K3,	/V�)	/WĖQ�,	,)Kk"Z	L/�P�@	�7a	ǌO7	3X)�,	-K0Z�Z	II:	/XĎQ31	
,;3	L7�K;	L;/P3V8)	�V 	L3�	��	;Xř7V01	+W�V �m	�)	L;L3�Z	ŔKa ̂;	/n	��K8)	<V%P	ǞO�R %m

"X. ;P)O%K �V . )K01  
"	 )K01,	�;.�V .	�V/K7%O,	�.	/)Q	;a%)/,	�V ̂,	�1.	�7a	-K	Nǌa�X1O,	+O.	(2022)	1Z-ǌ)V;	ǌ"O�	ĦK1K	�;;O;O	L/¹	

�V 	L"�K�)	�V 	L3�	��	+ĜL%	�K	��3),	�a L"0)	�X)�O 	�)h3,	L�Ɠ.	96,	;a.	4,	+R.;a.	49-58.
"	 �Q 1O�Lă3	�,	)K01,	�;.�V .,	�7a	7O)K	7O,	ǌO3	,K�-1	�-L3%	�a �O 	,P  +K&	�K	ŞV¹P13	&�K)	L"�K�):	��	

%P3)Kċ�	ī0),	;A�	;K/�O	�1	,P  +K&	L"�K�),	http://dx.doi.org/10.1080/14680629.2022.21392
85.	

"	 18O',	+O.	�.,	)K01,	�;.	+1/K$P	��Kh	;a0a�Za	/n	�a �O 	;a1�)K�a	�K	µ1$:	�/P�	�K1$Za	�1	;a.KL7%	L)7K1�	
	+K0Za	�O	;/OµKm	��Kh,	15,	8011.	https://doi.org/10.3390/en15218011.	

"X. L/a Q  +Z1V3 
"	 �O�%3K,	�;.	�1.;	�Z;,	�.;	+Z1V3,	�/.*;	ĆQ)V-3	�X+ l@	�V 	;K&	�@K-�¹K- j K0@Z3	�(KM1%	/W�Z;K0�3:	

L"@K�),	;aƲV:$	�1	-K0Z�N¡L7 O,	$P,	2022,	27,	3409
"	 &P1K�3,	�3.,	+Z1V3,	�/*.,	)P�Q 3)	0ZÔ	�K0Khċ�%K�a	�1	ĆQ)	�1)V	0ZÔ	�P$Za	�V 	;K&	"K�L&0Z�K-Kh/V -

�(KM1%	�K-hL)�	+XL3/1	�Z	L"�K�)	�1�V 	30	;V�a "	/n	�P 83	+K1K	L)ƶK;),	�)7K01)m	L7ðK):	�3	)P;a(K).	
�[ĤZL��O,	2022,	"O��	:https://doi.org/10.1039/D2EW00727D

"	 �Z;,	�.#,	;<'V7),	�1.#,	L7�0,	�/,	;K(P�K),	�;.*,	+Z1V3,	�/.*	+K)O,	+V+1	Nǌjŗ,	�OL7%	�ZL8�K�a	/n	���O2+	
�V 	�0)Kċ�	L%	;a7V')8O3	�K	+%K	3�K)V	�1	�;�V 	�P 83	L)ƶK;)	<V%P	"VNň3�+n"V"	)P�/-+M1.KL:%	
�L3�Z/;h	,	;n;.	��P� ;h	-O	�V /,	2023,	380,	133335.	(#	'Z)Za	3V��Za	)V	;/K)	{+	;V	0Z�'K)	L'0K)

"	 &P1K�3,	�3.,	�O�%3K,	�;.�1.,	+Z1V3,	�/*.,	��	3K�%	�.K7O	"K�L&0Z�K-Kh/V 	�(KM1%	�K-hL)�	+XL3/1	
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ĦK1K	ƌj K,Kǌ	�1	;a.KL7%	�0Z"O)	�W o�1,	�a .	�V.	/Z3.L7ðK),	2032,	24,	1466
"	 �Z;,	�.;	+Z1V3,	�/.*	;O1/	�ƗPL/)	�V 	;K&	"WNň3	;a3Î	)P�/-+M1.KL:%	�L3�Z/;h	�O	a%L�h 0K	�O	�Ka�:	

�K0hµ/%K,	<K�"j Z,ZL-L; O	�1	�L�h  V�1	�K	�.K7,	�V.	,Z Z�V /.	,Z ZL-�3.	�:	1;K0);2023,	439,	114640
"	 &P1K�3,	�3.,	1K�O/Z3,	�V .�/.,	+Z1V3,	�/.*	+K)O/+V+1-Nǌjŗ	/n	�0)Kċ�	)K� j Z-�a  O-K0ZL ¹	;n�L;a�	�1	�		

�Z O)Za	�V 	;K&	�;�O	a%L�h 0K	�V 	 L3�	"W)L;3- j K0�Z3-�(KM1%	ŞZ1Z;n 	/W�Z;K0�3,	1;K0).	�ƀQL)�V .	
2023,	;/OµK(O)

"	 L30K	 &P1�3,	 �O3¶O	 L7�0�P /K1,	�0P:O	 L�+K!O	 �7a	 L/a Q 	 +Z1V3*,	 "K�L&0Z�K-Kh/V -�(KM1%	 1W N��	-)K/	
/W�Z;K�N¯�	7KǍP�3K:	�Z O)	�a 1W³)	�1	.K1O	(K%P	< K)V	/n	%P3)Kċ�	ī0)	�1	)P�0Z�,	ņQ	�V.	�V /,	
2023,	L�/	3V�	("O��		https://doi)	.org/10.1039/D3NJ00051F)

"	 &P1�3,	�3.;	+Ka"P 1a�),	�),	+Z1V3,	�/.*;	ĆQ)	�1)V	0ZÔ	�K0Khċ�	;/Q<Za	�1	M1a�	��K1	�V 	;K&	/W�Z;K0�3	
�V 	��	7�h	�V 	L"�K�),	;aƲV:$	�1	-K0Z�N¡7	�P$,	L7ðK),	�L%L)L(	2022,	12,	)PãV '	;aÃK:	4815

"	 �Z;,	ŀK,	�7a	L/a Q 	+Z1V3;	<)P�/-+M1.KL:%	�L3�Z/;h	/n	L"L&0Z�K-Kh/V ,	�ǌ1	�1	�/K�"	�V 	-O�	-W�-Z)	
�1	;K�"	�V)-L3a�1	ĆQ)VL-L3 O:	;aƲV:$	�1	;a1�)K-;a+Lā-Ca ³)	;a-a(m=	+XL3/1	1;K0)	L7ðK)	(2022).	

"	 +PǍ�	īK0	��KL8%:	�Z;,	�.,	&P1�3,	�3.,	�7a	+Z1V3,	�/.	+L8Ƹ	-K0Z/K;	�V 	�a �K�/WL �	�O j O /n 	<V%P	
/q�)O�	+V1Z¹O"V�	�O	;a1�)K,	�P$	�1	�K0h,	+L8Ƹ	�V 	/QƚKa�)	/n	�a �K�/,	;O�1;O	�V;,	2022,	https:/	/
doi.org/10.1201/9781003187714

"	 &P1K�3,	 �3.,	 �Z;	 �.,	 �7a	 +Z1V3;	 -K0ZM1,K�)1O	 /n	 �a �K�/WL �<K�"j ZL3L;;	 �O	 L'8K	 /n	 <K�"j ZL3L;;	
�L�0K�a	 /n	 L7�K;,	 �a �K�/Za	 /n	 +L8Ƹ	 �V 	 7V3Z1K��V8)	 /n,	 ;O�1;O	 �V;,	 2022,	 39.https://doi.
org/10.1201/9781003187684-2	

"	 .K1%O0	+V n 	�'K)	L�0K	�0K:	+Z1V3,	�/.;	+Ka"P 1a�),	�).;	)P�/-+M1.KL:%	+XL3/1	�1		;�V 	L)/Kh$	�O	L7L(0Za	
�K	��	L.)7	7�h,	2022,	.K1%O0	+V n 	�'K)	L�0K	�0K,	+V n 	;aÃK	415676

"	 +Z1V3,	�/.,	�Z;	�.,	�1	&P1K�3	�3.,	+K)O	;V	Hg2+	�K	%V�O	;V	+%K	3�K)V	�1	L7:<1$	<V%P	��	;n-3O	�7a	
	;�O	��	L7L(,	2022,	+V n 	'K01,	;a'.h	;aÃK	202241063367

"	 ;a8ZL(%	3K�L;):	Cu2+	�1	Co2+	�V 	�0)Kċ�	�1	;a7V')8O3	7$hL/L%	�Ka�	�V 	L3�	��	;13	�L%'ONō	
;n;1;	�L7ƶK1�:	;P8K.)	;K(P�K),	L/a Q 	+Z1V3,	1V7%O	;<'V7),	ŀK	�Z;;	+V n 	�7V')	;aÃK	202341015099;	
'KN�3	�1)V	�O	%K1O�:	07-03-2023

"	 &P1�3,	�3.;	+Z1V3,	�/.*	'Q L:%	+K)O	�K	�K'P		/L3)O�1$	:	�1�1K	�K-hL)�	+XL3/1	ĦK1K	�		�K-hL)�	1a�Za	
�K	ƌj K,Kǌ	�1	�P 83	L)ƶK;),	2022

"	 z/P�/	L7ÎV8,	)P+/K	L-)X0,	)ă/		�;.	+O.	.P7)V8,	;P:.)	;K(P�K)*	�7a	L/a Q 	+Z1V3*,		)�V 	+O"O(II)	�XoŔV¹	
/n	+K�1O)	�1Z�3<K�"j K@Z)	L3�q"̂;	�K	�čKL8%	;/Ň0	ƥ7<K1	�1	�q ;1	L71Z(O	�L%L7L(,	2022

"	 )P�Q 3)	0ZÔ	�K0Khċ�%K�a	�1	ĆQ)	�1)V	0ZÔ	�P$Za	�V 	;K&	��	L��+Q$h	�K-hL)�	+XL3/1	�Z	L"�K�)	�1�V 	
30	;V�a "	/n	�P 83	+K1K	L)ƶK;),	&P1�3,	�3.;	+Z1V3,	�/.	2022,	(�ǍP%)

"X. L')V8 ��'O8) 
"	 1K�n�),	�V .,	8)/P�),	�.,	)a�),	+O.,	-K3K�O,	"O.�V .,	8)/P�K1K�Q,	�;.	�7a	��'O8),	"O.,	2022.	)K� j Z	�)K3XØ	

;V	/O)Z-1,	8-)Vo&KL3/K�"̂;	�K	CuO/CaO	�V 	;K&	/īǑ%K+Q$h	;aƲV:$m	1;K0)	L7ðK)	/n	+M1$K/,	4,	+Rƻ	
100430.

"	 �V .	1K�n�),	�/.	8/Kh,	�.	�W;),	�.	/V)),	�.	"O.	L%7K1O,	;O.	+O.	L7)Z'	�7a	"O.	��'O8)*	Cu/TiO2	ĦK1K	�L&3O)	�K	
�¹O�1$:		ĈV1�	'µ%K	�V 	;a.KL7%	L771$�	�V 	{+	/n	TiO2	/n	Cu2+	�O	ņQ)%K	(�71	+V�	+1	L78V:	z+	;V	
�'L8h%)	�W  .	L7ðK).	 V�.	2023	doi.org/10.1039/D2CY02170F
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"	 )K� j Z�1O)	�V 	L3�	��	!Z;	7�K1�	L.�/h�	�V 	{+	/n	CuO/CaO:	�¹O�)	M1N£0Za	�1	;%<	.ǂ%K	
�K	;a0P£	�.K7;	�ZL;.	�a"ǌj O@	) .	L7ðK).	�K'.	(�	�)7K	��;	L78V:	a�)	�V .	1K�n�),	�;.	��K8,	�/.	
1Z8)O,	�).	+Ka"P 1a�)	�7a	"O.	��'O8)*	2022,	ǞO�R %,	DOI:0.1007/s43538-022-00095-0

"	 7)o�1,	ðK)V8,	/Z<ſ'	'0K),	;č�O%	1&,	�ĺ8V�1	7O.	1Z"V ,	�/.3O	<W'1,	%PL<)	8P�K	�K),	�7a	L')V8	��'O8)m	
<WFeCoO	 (OH)		ĈV1�	ĦK1K	 ;K�¯Z<V¹K)V Z	 �L"L+�	 �L;"	�K	 �čµ	�¹O�1$:	 �ZaǌV"	Ɓ%K	�1	
�¹O�)	M1N£0Za	�O	.QL/�Km=	�;O�;	�W  L3L;;	11,	;a.	17	(2021):	10754-10766.

"X. �7O$K �a�K(1) 
"	 �a�K(1),	+O.,	1K�P/Z),	�1.,	L;-O,	�1.,	+O 1,	�			(2022);	37$%K	/n	�/O	�V 	;K&-;K&	+K)O,	��Kh	�1	+Z:�	%đZa	

�Z	+P)�Khō	�1)V	�V 	L3�	�ǙZL �	0QM1)		a()	;V3m	�ŔK�"�3V¡j Z�W L/ǌj O	�)h3	(https://doi.org/10.1007/
s10800-022-01738-2)	(�.K7	�K1�:	2.925)

"	 1K�P/Z),	�1.,	 �a�K(1),	 +O.,	 �7a	 /Z<)'K;,	 �;.�.	 (2023);	 .Q�3	/R'P�1$,	"OŞZ1K�"V8),	37$%K	 /n	�/O	
�1	��Kh		ćK')	�V 	 L3�	�ǙZL �	/K��ZL-03		a()	;V3m	�)h3	�C	�)7K0)h/n 3	�a�OL)0M1a�,	149(2),	
04022094.	

"	 8-K)K,	)O1/Pa"K,	�Ph)	L�%	/Z<),	/V))	aL�%,	;-1O�K	�./Z<)'K;,	�7O$K	�a�K(1),	�7a	+!K&	ŤP3	18O';	
<"K�L/&K�3	;;CZ¹K�"	;a8ZL(%	�K-h)	�+AV	+1	�(KM1%	��	3�O3K	�1	;a7V')8O3	�3V¡j Z�V L/�3	;n�L;a�	
ŔV CX/h:	"Z+K/K�)	�1	�K7o�L"3Z3	�K	+%K	3�K)V	�O	L'8K	/nm=	L7ƲV:$Kċ�	L7L(0Ka		(2023)

"X. L'}K +O 7O 
"	 )O%K	�,	�KL%h�K	�;,	L'ƥK	+O.7O	(2022);	L�0ZL;a&VL �-�)�V 9"	ǌZ)	�X3/	�V 	L3�	/Qƚ7K)	;a;K()Za	�V 	{+	

/n	L)/Kh$	�7a	L7Ĭa;	+L8Ƹ,,	�%1)K�,	L7:K£	�7a	1V L"0Z(/l	+L8Ƹ	��;;O		�K	�)h3m	27(2),	04022047(1	
-13),	��;;O	m

"	 (KņK,	�V .�.,	L7.K,	�;.	�7a	L'ƥK,	+O.7O.,	2022.	7:Kh	a%b ;1$	�O	8Pz�%	/n	3W VM1L �	/R'K	#3K)Za	�K	�'8h)m	
�a L"0)	L�0Z VN©�3	�)h3,	+O+O.1-20.	

0KaL��O L.0KaL��O 
"X. ,�3 </'
"	 -Z-),	�V.,	</',	�.,	L�L%)1K�,		.�V .,	1</K),	�/.�.,	�7a	1</K),	�/.	(2022);	�L"L 7	L)L/h%	(K%P	� �Za	�O	

+XL3L8a�:	/[�Q'K	%1O�Za	�1	.L7Ǆ	�O	;a.K7)K�a	+1	+Q7hL)1Oµ$m		ŀ%	L7L)/Kh$	�[ĤZL��O	�K	a%11KƸj O0	
�)h3,	1-43.

"	 </',	�.,	-Z-),	�V.,	�7a1</K),	�/.	�.	(2022);	��h 	/8OL)a�	�L�0K�a	/n	7%h/K)	�7RLā0Kam	�3VN¡j�	L"9�K�h	
<K�L�"-/8OL)a�	�L�0K�a	/n	(+O+O.	87-104);	;O�1;O	�V;.

"	 �3Ő),	�;.,	</',	�.,	�7a	1</K),	�/.	�.	(2022);	L7L.ŀ	�K1a L.�	/K��Zǌj�1	�V 	;K&	�&t�Z)3	/n	+M17L%h%	
�ƚQ/OL)0/	 L/�	(K%P	Al6082	�O	;%<	�a"%K	+1	čK(PL)�	 L�ùK	�.K7m	�Z;OL"0K	;O�	�1+O,	108,	
636-641.

"	 -Z-),	�V.,	 �7a	</',	 �.	 (2022);	 /V 3	 �L"L 7	/WņP,W �M1a�	�K		+0Z�	�1�V 	 L)L/h%		â	8N£-;V-7�)	
)P+K%	7K3V	L/�	(K%P�a	�K	�3VN¡j�	L"9�K�h	;/L&h%	�;aǇ1$	+ƪ	�K0hL)ƿK')m	;O�	�1+O	�)h3	�,	
/WņP,W �M1a�	;K�a;	�a "	 V©Z3X�O,	39,	159-174.

"	 L�L%)1K�,		.�V .,	</',	�.,	 �7a	-Z-),	�V.	 (2022);	&/t-�3VN¡j�	��Kh	;/L&h%	+XL3L8a�	�K		+0Z�	�1�V 	
0Z�Kċ�	{+	;V	L)L/h%	�P/K7'K1	�1	�P�O	~		(K%P	;%<Za	�O	;%<	�a"%K	/n	;P(K1	�1)Km	;%<	�7a	�ZL aØ	
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ĖZ1O,	�)h3	�,	ŞQ�"	/W�V L)¹,	XX,XX,	doi:10.1017/jfm.2022.807,	2022

"	 )K0�,	�.�V .,	�[,	�V".,	'K;,	�;.�3.	�7a	ņ;	M1;VŌ1	�O		+NǑL%	/n	�a j K;VƚP31	�W N;80/	�K	�L$%O0	/X"L3a�:	
�a "Z&VL303	;V3	�V 	L3�	��	<Z/ZǌWL �	/X"3m	/W�V )Z-K0Z3X�O	/n	-K0Z/W�V L)¹	�1	/X"L3a�	(2022).	https://
doi.org/10.1007/s10237-022-01643-9

"	 �Ƴ0Kh	�;K13K	�7a	;Z7)	3K3	'K;,;	��	;+K 	�:h$	1L<%	�!Z1	;ű j V 	�V 	;K&	��	-V3)K�K1	8W3	�K	;a+�h ,	
�a�OL)0M1a�	L8µK8KǏ	�Z,V ;1	L/%K.	�Z:	�V 	;ſK)	/n	3V�Za	�K	��	;a�<,		'0	8a�1	'OLµ%,	1�P	��V /+L%,	
;P'O+	"V	ĦK1K	;a+KL'%,	https://	doi.org/10.1007/978-981-19-8016-9.	

.[L%� L7ðK) 
"X. L/% �P /K1 +K3 
"	 <ǑK)O0	8Z1	�V 	ǑKL)�	L7%1$	�V 	�K1$	ǑK)O0�1$O0		3�K7	�V 	+'K)P�/=,	1%P3	-)�l,	L/%	�P /K1	+K3,	

�1	L'L%	;V)	("O)	.[L%�Om	1V7.	M1;�h	4,	023035	(2022).
"	 <;/K)Ka%1	�Pa-�O0	µV�	�V 	a%�h%	 Z+Z3XL��3	±Ka /	�Z"	/n		3�K7	�V 	�W1-/K�tL70)	�L%8O3%K	�V 	/Kī/	;V	

�1$Za	�Z	3�	�1)K=,	<M1�R ƽ)	�V 	�V	�7a	L/%	�P /K1	+K3,	.[L%�	L7ðK)m	1V7.	�	105,	052421	(2022)<±Ka /	
NǕ)	/X"3	�K		+0Z�	�1�V 		â	�0K/Za	/n	1V L��1V 1	L"�K�)	�1)K=,	 O.	�V .	�Z)K1,	�;.	�Z:,	�.�V .	+K3,	�7a	
�.	;V)("O),	L,L�¹,	1V7.	�	107,	032602	(2023)	[arXiv:2112.13765]

"	 <±Ka /	)V 7�h 	/n	7KǍL7�	/ƌO+K l		3�K7	�K	�;K1=,	+O.	<3'1,	�1.	-)�l,	�;.	�Z:,	�.�V .	+K3,	�7a	�.	
;V)("O),	L,L�¹,	1V7.	�	106,	032604	(2022)	[arXiv:2112.10122]

"	 �K/K	/WL j¹	�V 	;K&	; O�	{+	;V	<3	�1)V	0ZÔ	��-�0K/O	±Ka /	/X"3,	7K	.	�P�,	�V .	(Z��,	0Q.	L'7K�1),	
+O.	)K1K0$,	�1	�.�V .	+K3,	.[L%�	L7ðK),	1V7.			106,	024114	(2022)	

"X.}z+ ;K� 
"	 </K��Z7V7	�7RLā0Za	+1	+W�	�- V)K	/K+	�K		+0Z�	�1�V 	�3	�'Q :$	Ǎ1	�K	+%K	3�K)K=	8Z.K		'0,	Ǟ{+	

;K�,	ǌV,O	-V)O,	�)h3	�,	/K��Z�3V¡j XL)¹,	�3V¡j XL)�	� �	�1	;K/L�0Ka

"X. L7oK; 7O 
"	 7L8ƻ	7O7O,	�[(1O	+O,	/K p;	�V .	<�&/h3	)1/	ƥ7NǑ%	!Z;	+'K&v	/n	7L8Ƹ	%)K7:	;Q¶'8l	�1	/V;ZǇV 3	

/X"3	;V	a%ohLƸ=,	;Xř	+'K&h.	2022	�Ǎ	31;18(34):6426-6436m	doi:	10.1039/d2sm00615d.	+O�/�	"O:	
35980086.
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"	 <�/X,h ;	!Z;	+'K&v	�O	+Q7h�L%-L3%	3Z�=,	8Ka�	�Ka�,	�&)	ǌWL),1,	L7ƳK;	7O.	7L8ƻ,	3V0Q	�Ka�,	�/K)P�3K	"V3	
�K"Z,	�7a	L@0K�L/a�	/K�,	.[L%�	L7ðK),	1V7.	M1;�h	4,	043181	(2022).

"X. 	/K L'7K�1$  
"	 �K/K	/WL j¹	�V 	;K&	; O�	{+	;V	<3	�1)V	0ZÔ	��-�0K/O	±Ka /	/X"3,	7K	.	�P�,	�V .	(Z��,	0Q.	L'7K�1$,	

+O.	)K1K0$,	�7a	�.�V .	+K3,	.[L%�	L7ðK),	1V7.			106,	024114	(2022)
"	 <-K&	�a�OL)0M1a�	�ŊKa9"	±Ka /	L�L �3	�a�)=	1V7&O	-O.�;.,	L7¡1	/P��l	�7a		/K	L'7K�1$,	�İj X+O	24	(10)	

1458	(2022)

"X. �P ;P/ #Z�� 
"	 �K/K	/WL j¹	�V 	;K&	; O�	{+	;V	<3	�1)V	0ZÔ	��-�0K/O	±Ka /	/X"3,	7K	.	�P�,	�V .	(Z��,	0Q.	L'7K�1$,	

+O.	)K1K0$,	�1	�.�V .	+K3,	.[L%�	L7ðK),	1V7.			106,	024114	(2022)

"X. +RmO )K1K0$ +O 
"	 �K/K	/WL j¹	�V 	;K&	; O�	{+	;V	<3	�1)V	0ZÔ	��-�0K/O	±Ka /	/X"3,	7K	.	�P�,	�V .	(Z��,	0Q.	L'7K�1$,	

+O.	)K1K0$,	�1	�.�V .	+K3,	.[L%�	L7ðK),	1V7.			106,	024114	(2022)

"X. ;Z</ /mO 
"	 MgB2	/n	.a71	�K3O	+1	�Pa-�O0	�1	�W1-�Pa-�O0	"ZL+a�	�K	�.K7,	�L3@K-V&	�1.	3K	"V),	;Z</	/ŀO,	0�'K		.	

7W)	@q"̂ ,	�3)	"ŮQ.		"O.	3W8/),	7W3n O)	 K	,Z1,	;�l	�3.	-'9�Z,	L3;K	"OL-01-ǇOL/ ,	L"�h 	<Z)V�1,	�KƠh	
"O.	ĎQ<ǌh,	+X3	;O.	�W )L,Ǝ	�7a	/X o)	�1.	�NǇ";V)	�V.	Ő3.	L�ǌ3.	(2022).	55,	693-701

"X. �î3 -)�l 
"	 <ņQ j X)	ǌK1	L730	/n	�N¡)K�"̂;	�K		ćK')=	�/.-	�1.	7Q	�7a	+O.	-)�l,	�;ZL;�8)	�,	�L80K	+WL;L,�	

L,L��3	;Z;K� O@	-P3VL )	32	(19)	(2022)
"	 <�K1a L.�	;[1	/a"3	/n	129�		�1	247Cm	;V	�1-�L�0K	ņQN¯0ZL;a&VL;;	+1	-K(K�a =	+O.	-)�l,	�/.-	�1.	7Q,	

�7a	�O)K	�;.�V .,	/Z).	)Z .	�,	'O	1X03	�ǌj Z).	;Z;K� O.	512	(4),	4948-4960	(2022)

"X. L-.Q 1a�) ;K1a�O 
"	 3K�;Z�K�/	;a1Lµ%	�X+1	)W)Z-¯ǌ1:	Fe2+	�O	�0)Kċ�	;n�L;a�	�V 	 L3�	��	,Z Z-NǞ�;	ŀK	;V-VNǌ0),	

�0Kh,	L-.P	1a�)	;K1a�O,	;P�%O�	;V)	/�Q/'K1,	�)h3	�,	,Z Z�W L/ǌj O	�a "	,Z Z-K0Z3X�O	�:	�V L/ǌj O	7XƚQ/	
436,	114378	(2022)

"X. �0�P /K1 -K3K�R _) 
"	 �LŌ�3	�a  j Kǌ	ǕV¡j ZǇZ+O	�K		+0Z�	�1�V 	  O�/"O	�O	 +1%	;aÃK	�O	 +<�K)	�V 	 L3�	 ��	;13	�1	

/�-Q%	/8O)	3L)k�	;/L&h%	�L�0K	�7K<=,	L)N�3	�Z;V,	�X0,	1a�P)K	�/�V 	�7a	�0�P /K1	-K3�R ƽ),	�)h3	�,	
L,L�¹:	�a "n9"	/W 1	51	(2)	025901	(2023).
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/K)L7�O �7a ;K/KL�� L7ðK) 
"X. /R%K 1X0 
"	 �W�-	�.	�7a	1X0	�.	(2022);	,P ;h%	/n	/L<3K�a :	.K1%	;V	�P �	;K·m	1L-0K&	�;.	(;a.)	/L<3K	�K0h	�1	L7�K;	/n;	

/W�O	+PǍ�n m
"	 1X0	�.	(2022).	�W1-�R L:	µV�	/n	;a1�)Kċ�	+M17%h)	�1	�/		ćK'�%K	�7RLā:	�L80K	�K	��	ī0)m	%P3)Kċ�	

&h8KǏ	�V 	0Q1Z+O0	�)h3,	7XƚQ/	19,	;a.	2,	+R.	227-249,	�	�;�;�)	1824-2979
"	 1X0	�.,	�7a	��7%l,	;O.	(2023);	�0	�1O-O	�1	-~�0K/O	�1O-O	)P/K)	/n	;/K)%K:	;K3-Z)O	�1	L-)+P1-

�		ŬX�	�V 	L78V:	;a'.h	/n	.K1%O0	+M1oưm	�1O-O	�1	;K7h�L)�	)OL%,	1-26.
"	 1X0	�.	(2023).	.K1%O0	1KùZa	/n	-~�0K/O	�1O-O	�1	8K;)	�O	�P$7āKm	�a L"0)	��Z)XL/�	�)h3	(ǞO�R %)m

"X. 1O)Q +PmQ�  
"	 +PŀQ@,	�1.	�7a	/P<ſ',	��.	(ǞO�R %,	�V;	/n)m	ųK;	/n	�7a	ųK;�%Kh�a	�V 	-O�	��	-AV	;/K7V8)	�O	�1:	

.K1%	/n	��	)P.7-�(KM1%	.K:KL7ðK)	�V 	L3�	��1$,	�)O	�WM1 O	<"3V,	L�ǌO)	/WL3ň),	�7a	/W1O	-P�Zƌ̂@	
(;a.)	.K:KL7ðK)	/n	;/K7V8),	�¹,Z"h	0QL)7L;h O	�V;m

"X. ;P'8h) �1 �Ză	
"	 �Ză	,	�;.�1.	�7a	1K/��K8,	�1	(2023);	{+Ka%1$	L�L�ĒK	+1	ņK08KǏ	�K	L7�K;:	/K)L;�	ǞKǒ	�$KL30Za	

/n	)WL%�%K	+1	+P)L7h�K1m	�a L"0)	�)h3	�,	/VL"�3	�L&¹.	"O��	:10.20529/�	�V�/	.2023.024

�L$% 
"X. ��. 7O.�1 L/M3 
"	 �P /K1,	�.,	1V ,	�1.�V .	�7a	L/ā3,	��.7O.�1.,	2022.	;	<1W N��	�%1)O	�7K<	/n	��	�Q$l	{+	;V	'Z3)8O3	�Z3K�K1	

L;3n"1	�V 	/Kī/	;V	%K+	;a�1$=m	�)h3	�,	<O 	 j Ka;,1,	144(7),	+Rƻ	071802.
"	 �Ka(O,	�1.,	8/Kh,	 -O.�V .,	3-/'3K3,	®Q.�/.,	 �7a	 L/ā3,	��.7O.�1.	 (2023);	 < K�/-7VM1�a  	/ƌO-ǌV)ZL �	

(/)O	�V 	/Kī/	;V	<K�L�"	)W)Z�$Za	(Cu-Al2O3/1£)	�O	/īǑ%K	7K3V	1£	�7K<	�O	�İj X+O	+OBO	�1	��K1	
�.K7	L7ƲV:$=m	�a 1)V8)3	�)h3	�,	&/tŞP�"̂;,	18,	100336.	

"X. 3¶O 8a�1 �V  
"	 �Z;V,,	)P/Z3	�7a	3¶O	8a�1;	<�1�)	/n	;OL/%	"Z/V)	+1	L;a�P31	;V/OL3L)01	�N¯LŌ�	;/ǛK�_ m=	�L$%O0	

L7ƲV:$	�7a	)P�0Z�	�)h3	520,	;aÃK	2	(2023):	126903.

"X. +1Ka�/K ;1�K1  
"	 � �ZǇO,	ǌO7)	"V3,	�7a	+1a�/K	;1�K1;	<LCƌ1V8)	�1	�%O�Kċ�	-O��L$%	�K	L7ƲV:$Kċ�	�;K1m=	

�)h3	�C	'	3a')	/W&/WL �3	;Z;K� O	106,	;aÃK	3	(2022):	2635-2662.

"X. 81% 8L8  
"	 /Z<)	/Nƛ�,	;1&	8L8,	�1.	L87K�O,	�7a	�;.	;Pa'1	<�W1-1V�O0	;O/K	NǑL%0Za	�V 	;K&	+KM1NǑL%�O	/n		ćŀ	

<Z)V	7K3V	�L%L�0K	�;K1	;/O�1$Za	�V 	7�v	�V 	L3�	LĦ.K�),	L7L8Ƹ%K	�1	-~3%K	+M1$K/=,	8PĜ	�1	)P�0P£	
L7ƲV:$	+1	;a�K1,	2022,	21(2)	:	705-726
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"X. �; �� �P 3�$l 
"	 �P 3�$l,	�;.	��.	<-K)K�	-O��L$%	/n	�O	1-�V$O	�V 	%đ=	'	�)h3	�C	�)KL3L;;	30,	)a.	4	(2022):	1785-

1797.	
"	 �P 3�$l,	�;.	��.,	�1.	1K(K,	�7a	�V .	;7o8m	<)a%	-q"	/WL j¹	;/O�1$	�K	;/K(K)m=	�L$%O0	L7ƲV:$	�V 	

-K)K�	�)h3	17,	;aÃK	1	(2023):	14.

"X. �/ 8Z� �P /K1 
"	 �/.	8Z�	�P /K1,	Ɨ h	;)O,	�8O:	!K�1V ,	�8O:K	�P /K1,	�7a	�O.	L')V8	/)Z<1;	<)P/K)	3�K)V,	�Z%	�ZL"a�	

�1	�K0h	 L7.K�)	+1	;/ǛK�a	�V 	 L3�	��	��O�R %	{+1V�Km=	2022	/n	;Q�)K	 L;ĜKa%	 (�	�;�	 O)	+1	
�					a%11KƸj O0	;a�ZƻO,	+O+O.	3339-3344.	�				,	2022.

"	 �/.	8Z�	�P /K1,	Ɨ h	;)O,	�8O:	!K�1V ,	�8O:K	�P /K1,	�1	�O.	L')V8	/)Z<1;	<�1	�VL;a�,	;Z;h	�ZL"a�	
�a "	 KǇ	+L h8L)a�	L-"̂h;	�,	�	,V '1?=	�İj X+O	24,	;a.	11	(2022):	1695.

;O,�1. �0)K1K0$) 
"	 �0)K1K0$),	;O.	�1.,	�7a	�O�O%	L;�Q;	<�XŸW¡	�+1V 1Za	�V 	ǑK)	�O	/�-Q%	�n'	L)� %Km=	.ǌQ L"0K	/W&/WL �K	

268	(2023):	51-64.

"X. �O.+O. -K3K�P /K1 
"	 -K3K�P /K1	�O+O,	-Z1K<	"O,	/<K�)	+O,	7/Kh	�V .;	 <�L 3	 L7L7(%K�a	�V 	-B%V	)P�/	�O	;O/K�a =m	�)K3O	 L"	

/K V/VL �K	+P1K	�"	�NŔ�K Km	�a"	202,	+Rƻ	1381-1410,	(2023).

"X. �W�R _) �V 
"	 <M1'K;,	+O.,	�)K'h),	�V.		;O.3	/n	(h-;a%PL3%	"Z/V)	�O		L�%	<Z3Z/ZL,h �	/WL+a�m	�L 3	L7ƲV:$	�1	�;�O	

;<L�0K�_ ,	7XƚQ/	9,	;a.	7	(2023).

10.2 ;oV3) / �K0h8K3K�a / ;a�ZL_0Ka / ;VL/)K1 
1;K0)8K� 
"X. L')V8 ��'O8) 
"	 �;�1�/	�aǌOĆQ 	�,	;K�a;	�a "	 V©Z3X�O	/n	,a "K/n 3	;V	 j Ka;3V8)3	M1;�h	%�	;K/�O	1;K0)	L7ðK)	+1	

a%11KƸj O0	;a�ZƻO	/n	�/aL�%	7K%Kh
"	 /		2022	/n	�	�	 O	�Ka(O)�1	ĦK1K	�0ZL�%	�V /�W  �X)	2.0	/n	�/aL�%	7K%h
"	 ��	ƥKÃK)	L'0K,	�'8h)	L�0K	�1	�0Z�)	 O/	�K	L<ǟK	-)K,	+Q1V 	�V 13	;V	�0L)%	�K�Za	�V 	L3�	L�ǌ3	<V%P	

1;K0)	L7ðK)	L7.K�	�O	�L%L7L(0Za	�K	;/Ň0	.O	L�0Km
"	 �/.	 1Z8)O,	 �.	�W;)	�7a	"O.	��'O;)*,	3[<	%Ka-K	 L/L�%	(K%P	�¹K�"	)W)Z�$Za	 ĦK1K	 �L&3O)	�K		ĈV1�	

�¹O�1$,	;/�K3O)		ĈV1�,	��Kh	�1	NǑ1%K	+1	a%11KƸj O0	;ſV3)	(�	;O;O;O-2022)	�/�O	L7ƳL7ĤK30,	
�ZăK0/m

"	 �P3K		2022	/n	�	�	 O	(-O��0Q),	7K1K$;O	ĦK1K	�0ZL�%	L-0Xı	,XL;3	ŝQƠ:	'	ŝQ�1	�,	ƌ1)VL 7	
�)�l	 V©Z3X�O�	+1	a%11KƸj O0	;ſV3)	/n	�/aL�%	7K%Kh
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"	 �V .	1K�n�),	�/.	8/Kh,	�.	�W;),	�.	"O.	L%7K1O	�7a	"O.	��'O8)*,	�L&3O)	�V 	&/h3	�¹O�1$	�V 	L3�	Cu	"Zo"	
TiO2	�O		ĈV1�	�L%L7L(,		ŀ%		ĈV1�	L7ðK)	�1	�[ĤZL��O	+1	97Ka	 Z®Z	;ſV3),	�Q)	2022,	,P �P ��K,	
�K+K)	.

"	 L7L.ŀ	�3K�Za	/n	;WL)�Za	�O	NǑ1%K	�V 	L3�	.L7Ǆ	�O	1$)OL%0Za	+1	1KƸj O0	;ſV3)	/n	�/aL�%	7K%Kh,	"O�1"O�	
-	"O�,�1�3,	/W;Q1,	L';a-1	2022.

"	 �XŸ�W  �Z3W-	/n	�/aL�%	7K%Kh	-	�W  L3L;;	/n	�K/	�1)V	7K3V	�oœQ V8)3	�1	�0Z�Kċ�	7WðKL)�Za	�K	��	
L78V:	;/Q<,	26	L';a-1	2022	(�)3K�))m

"	 <8PĜ	8Qņ	�K-h)		Ē�h)	�O	L'8K	/n	.K1%	�O	0K�K	/n	L7ðK)	�1	�[ĤZL��O	�O	.QL/�K=	L7:0	+1	��	;ſV3)	
�K	�0Z�)	L�0Km

"	 �	�	 O	+K3�K"	�V 	L3�	1K;K0L)�	;P1µK	+1	��	�K0h8K3K	�K	;/&h)	L�0K	�1		;/n	.K�	L30Km
"	 ;n 1	,X1	)W)Z	�a "	;Xř	/W 1	;K�a;V�,	)V3/a�3K,	-q�3Z1	/n	,171O	2023	/n	�/aL�%	7K%Khm
"	 ;1�K1	�V 	;K&	;a0P£	{+	;V	�V 13	/n	H2	�K O	�O	ǑK+)K	+1	�K0h8K3K	�V 	;<-�0Z��m	�V 13,	,171O	2023.	

"X. 8)/P�K1K�Q 8a�18V�1) 
"	 31	/K�h	2022,	1;K0)	L7ðK)	�V 	+O�O	�1	)P;a(K)	L7.K�,	L77V�K)a'	�X3V�,	L%z7V'K�/	+Lƪ/	ĦK1K	�0ZL�%	

<�O)	�V L/ǌj O	�O	�7ư�%K�a 	�1	/VL j¹=	+1	��	�)3K�)	;a�K0	;a7(h)	�K0h�/	/n	<;P+1/X3V®Q31	�V L/ǌj O	
�V 		ġ7:	$P�a	;V	;K/�O	%�=	L7:0	+1	��	�/aL�%	7VL-)K1	L'0K	�0Km	,	/'P1W ,	%L/3)K"P m

"	 08	�W3	2022,	<1K;K0L)�	L7ðK)	/n	)7K�K1	�7a	�;�K	)P;a(K)	oLƸ�Z$	<	L7:0	+1	�0ZL�%	��	L'7;O0	
1KƸj O0	;ſV3)	/n	< j X�1	-V;	4-/O)Z-1,8-)Vo&KL3/K�"	( O-O�)�+O):	)7O)	;a1�)K	�7a	;K/�O	L"�K�)	<V%P	��	
	.1%K	~�	;P+1/X3V®Q31	ǇW ,ZƎ̂;=	L7:0	+1	��	�/aL�%	ƥKÃK)	L'0Km	<	0<	+O�O	1;K0)	L7ðK)	L7.K�,	
7VƛK31	�X3V�	,X17P/V),	�1Z",	%L/3)K"P 	ĦK1K	�0ZL�%	L�0K	�0Km

"	 13	�W3	2022,	 L7ðK)	 L7.K�,	/R%K	ǇQ 3	�,	� ̂h;	�a "	;K�a;V�,	/R%KL7Ƴ	 L7ĤK+O!/	/W;Qz	�q +;	ĦK1K	
�0ZL�%	<.[L%�	L7ðK)	/n	�7RLā0Ka	�1	7;1=	+1	��	L'7;O0	a%11KƸj O0	;a�ZƻO	/n	<;P�K/Z3V®Q31	1;K0)	
L7ðK)	�V 		ġ7=	+1	��	�/aL�%	ƥKÃK)	L'0K	,	�)Kh �m

"	 21	�W3	2022,	�ŔK�"	�V L/ǌj O	L7.K�,	�zęK	�aǌOĆQ 	�,	 V©Z3X�O	�a "	;K�a;V�,	�Z0a- Q 1,	%L/3)K"P 	ĦK1K	
1K;K0L)�	�1	,Z1n�L;�	L7ðK)	/n	7%h/K)	z�K)Za	+1	�0ZL�%	��	L'7;O0	1KƸj O0	7VL-)K1	/n	<;P+1/X3V®Q31	
�Z�L"h)V8)	�V L/ǌj O=	+1	��	�/aL�%	ƥKÃK)	L'0Km

"	 10	 �P3K		 2022,	 /<KċK	 �Ka(O	 L7ƳL7ĤK30,	 �ZăK0/	 �V 	 ǇQ 3	 �,	 �)�l/W VM10Ơ	 ĦK1K	 ,Z/V"	 +XL3/1	
(�	;O�,+O	2022)	+1	�0ZL�%	%O)	L'7;O0	a%11KƸj O0	�)3K�)	;ſV3)	/n	<�L%'ONō	;n�L;a�	�1	1K;K0L)�	
L7ǗZ �Za	�Z	< K)V	�V 	L3�	ƚQL/);n 	+XL3/M1�	;K/�O=	+1	��	�/aL�%	ƥKÃK)	L'0Km	,	�V 13,	.K1%m

"	 13	 �P3K		 2022,	�$L7�	 ;n;1	�1	�$L7�	 %�h 	 +1	 77n	 a%11KƸj O0	 ;ſV3)	 /n	 < j Z�;h	 -V;-/O)Z-1,8-
)Vo&KL3/K�"	( O-O)Wŗ):	)7O)	Ǟ-;a0Z�)	;a1�)K�a	�1	;K/�O	L"�K�)	�V 	L3�	��		.1%K	~�	;P+1/X3V®Q31	
ǇW ,ZƎ̂;=	 +1	 ��	�/aL�%	ƥKÃK)	 L'0Km	 �V 	 (�/�;�/�3�O-22)	 L j L) O	 �X3V�	 "-L3),	�013q"	 /n	
�0ZL�%	L�0K	�0Km

"	 15	L';a-1	2022,	�K-hL)�	1;K0)	L7ðK)	/n	�(PL)�	z�K)Za	+1	197n	a%11KƸj O0	;ſV3)	(�/ O�	;O-19)		/n	
< j X�;h	-V;-/O)Z-1,8-)VC&WL3/K�"	( O-O)Wŗ):	)Z7V3	;VƖ-;n-3O	ǌj�;h	�a "	/W VM10Ơ	L"@K�)	�V 	L3�	
��		.1%V	;P+1/X3V®Q31	ǇW ,ZƎ̂;=	+1	��	�/aL�%	ƥKÃK)	L'0Km	-)K1;	L<a'Q 	L7ƳL7ĤK30,	7K1K$;O,	.K1%	
/n	�0ZL�%	L�0K	�0Km

"	 28	�)71O	2023,	1;K0)	L7ðK)	L7.K�,	;n 	�Z;V,	�X3V�,	L%zL�1K+ƛO,	%L/3	)K"P 	/n	<;P�K/Z3V®Q31	1;K0)	
L7ðK)	�V 		ġ7=	+1	��	�/aL�%	ƥKÃK)	L'0K	�0Km
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"	 02	 /K�h	 2023,	 1;K0)	 L7ðK)	 L7.K�,	 +O�;�O�1	 �R ƽſ3	 �X3V�	 ,X1	 L7/V),	 �Z0a- Q 1,	 %L/3)K"P 	 /n	
<;P�K/X3V®Q31	;VƖ-;n-3O=	+1	��	�/aL�%	ƥKÃK)	L'0K	�0Km

"	 02	/K�h	2023,	1;K0)	L7ðK)	L7.K�,	7VƠ	�aǌOĆQ 	�,	 V©Z3X�O,	�Vŀ	,	%L/3)K"P 	/n	<;P+1/X3V®Q31	;VƖ-
;n-3O	,X/o8)	�,	)X7V3	ǌj�1	�a "	/ VM10Ơ=	+1	��	�/aL�%	ƥKÃK)	L'0Km

"X. ;P�%O� ;V) /�P/'K1 
"	 ��3	$P	ǕV¡j ZǇZ+O:	�Z O)	,ZNƎa�	�L%8O3%K	�K	ī0)	�1)V	�V 	 L3�	��	�P 83		+�1$,	1K;K0L)�	

L7ðK)	/n	7%h/K)	�7RLā,	;Z)K	�X3V�	�,	� ̂h;	�a "	;K�a;,	;V3/,	�W3	2022	(�/aL�%	7K%Kh)

"X. 1ZL;%K �P L)0K3  
"	 �	�	 O	/�K;	/n	6	/<O)V	3a-V	87O/V)	3OL"a�	�	�	 O	("ŮQ�3�	)9	�L8µ$	�K0h�/	�V 	+<3V	;�	/n	.K�	

L30Km
"	 ;a�L!%	L�ǌ3	�K0h�/	�Z	�V �;;O�; O		(�V 13	1Kù	L7ðK)	�[ĤZL��O	�1	L8µK	+M1:')	ĦK1K	L7ā	+ZL:%	<W,	

1KƸj O0	L7ðK)	�Ka�V;	�V 	L7�V%K	30	L7ĤKL&h0Za	(57O a	;V	117O a	�µK	%�)	�Z	10	L')Za	�V 	�;	�7K;O0	L7ðK)	L8L71	/n	
.K�	3V)V	�V 	L3�	�P)K	�0K	&Km

"X. L/a Q  +Z1V3 
"	 ���3�3	3K�,�V 01	L3L/ V"	�V 	�L%	�/aL�%	;VL/)K1,	L')Ka�:	26	�Ǎ,	2022,	8O:h�:	�K0Khċ�	{+	;V	ĆQ)	

�1)V	0ZÔ	;K/�O:	;K/�O	�1	-K0Z/VL"�3	L7ðK)	/n	L"�K�),	;aƲV:$	�1	)P�0Z�
"	 "K�L&0Z�K-Kh/V ̂;:	 +0Kh71$O0	 ;P(K1	 �1	 -K0Z/VL"�3	 )P�0Z�	 <V%P	 )7O)	 ;K/�O	 L7�L;%	 �1)V	 �V 	 L3�	

�K0Khċ�	�1	-~/P�O	L3a�;h;	�Za�P)K"P 	� ̂h;	�a "	;K�a;	�X3V�,	%L/3)K"P ,	.K1%	/n	�/aL�%	ƥKÃK),	11	/K�h	
2023.

"	 �	�	 O	+K3�K"	/n	��	L'7;O0	81;K0)	L7ðK)	�0Z�8K3K	;P1µK	�K0h8K3K9	�K	�0Z�)	L�0K	�0K.	
"	 L')Ka�	21	�)71O,	2023	�Z	�;n;,	�	�	 O	+K3�K"	ĦK1K	�0ZL�%	<.K1%	�O	8PĜ	8Qņ		Ē�h)	�O	0K�K	/n	

L7ðK)	�1	�[ĤZL��O	�O	.QL/�K=	)K/�	;a�ZƻO	�V 	�0Z�)	/n	.K�	L30Km
"	 &P1K�3,	 �3.,	 +Z1V3,	 �/.*	"K�L&0Z�K-Kh/V -�(KM1%	�K-hL)�	+XL3/1	�K	 ��	)0K	 7�h:	 L"�K�)	;aƲV:$	

�1	+0Kh71$O0		+�K1	�7a	)P�0Z�,	/W�Z/Z3V®Q31	�a�OL)0M1a�	�V 	/Kī/	;V		ŀ%	+XL3/1,	2023,	;Z1-Z)	
L7ƳL7ĤK30,	+VM1;m

"	 �Z;,	 �.,	 +Z1V3,	 �/.*	 ;K/�O	 �7a	 -K0Z/VL"�3	 )P�0Z�Za	 �V 	 L3�	ĆQ)	 �1)V	 0ZÔ	 -W�-Z)	 %&K	 ;K�"-�V)	
�K0Khċ�%K�a	�V 	;K&	)P�/-+M1.KL:%	"K�L&0Z�K-Kh/V 	ŔV CX/h,	/W�Z/Z3V®Q31	�a�OL)0M1a�	�V 	/Kī/	;V	
	ŀ%	+XL3/1,	2023,	;Z1-Z)	L7ƳL7ĤK30,	+VM1;m

"	 &P1�3,	�3.,	+Z1V3,	�/.*	L7L7(	�'Q :�Za	�V 	ƌj K,Kǌ	�1	�P 83	L)ƶK;)	�V 	L3�	�K-hL)�	+XL3/1,	1;K0)	
L7ðK)	/n	)		�7RLā,	2023,	;V�V "	<K ̂h;	�X3V�,	%V7K1K,	�ZNâ

"	 �Z;,	 �.,	 +Z1V3,	 �/.*	 /®QhM1�	 �0)Za	 �V 	 �0)Kċ�	 �1	 ;a7V')8O3	 �Ka�	 �V 	 L3�	 )P�/-+M1.KL:%	
"K�L&0Z�K-Kh/V ,	1;K0)	L7ðK)	/n	)		�7RLā,	2023,	;V�V "	<K ̂h;	�X3V�,	%V7K1K,	�ZNâ

"	 �Z;,	�.;	&P1K�3,	�3.,	+Z1V3,	�/.*	+0Kh71$	;P(K1	�O	L'8K	/n	L7:K£	�'Q :�Za	�K	+%K	3�K)V	�1	L)ƶK;)	
<V%P	)7O)	;K/�O,	.K1%	�O	8PĜ	8Qņ		Ē�h)	�O	0K�K	/n	L7ðK)	�1	�[ĤZL��O	�O	.QL/�K,	2023,	�	�	 O	
+K3�K"

"	 �Z;,	�.,	+Z1V3,	�/.*	;K/�O	�7a	-K0Z/VL"�3	)P�0Z�Za	�V 	L3�	)P�/-+M1.KL:%	"K�L&0Z�K-Kh/V 	�L3�Z/;h	
+1	�(KM1%	��	/XĎQ31	ŔV ,X/h,	�V L/�3	M1;�h	;Z;K� O	�,	�aL"0K,	1;K0)	L7ðK)	/n	1KƸj O0	;a�ZƻO,	2022,	
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�	�	 O	�P7K<K Om
"	 �Z;,	�.,	+Z1V3,	�/.*	"K�L&0Z�K-Kh/V 	�(KM1%	)P�/-+M1.KL:%	+XL3/1	�7a	�;�O	;K/�O	%&K	-K0Z/VL"�3	

)P�0Z�Za	�K	L"�K�)	�1	;aƲV:$,	1;K0)	L7ðK)	/n	7%h/K)	z�K)Za	+1	a%11KƸj O0	;ſV3),	2022,	;O0Q�;� O,	
�Z�O)m

"	 &P1K�3,	�3.,	+Z1V3,	�/.*,	L7L7(	)P�0Z�Za	�V 	L3�	�K0Khċ�	{+	;V	ĆQ)	�1)V	0ZÔ	/W�Z;K0�3	%&K	�1�1K	
�K-hL)�	+XL3/1	�K	%O�	�1	'Z-�1$O0	;aƲV:$,	�;O�;	,X3,	2022,	�L3)Z�;,	0Q�;�	(7�Ph3)

"	 &P1�3,	�3.,	+Z1V3,	�/.*	�K0Khċ�	{+	;V	L)0aL�%	�K-hL)�	/W�Z;K0�3	�7a	+XL3/1:	L"�K�),	;aƲV:$,	�1	
	)�V 	-K0Z/VL"�3	%&K	;K/�O	)P�0Z�,	�	0Q+O�;O	/W�Z	2022,	L7Lŀ+V�,	�)K"K	(7�Ph3)

"	 &P1�3,	�3.,	+Z1V3,	�/.*	�K0Khċ�	{+	;V	L)0aL�%	/W�Z;K0�3	�7a	+Z1;	�K-hL)�	+XL3/1:	L"�K�),	;aƲV:$	
%&K		)�V 	-K0Z/VL"�3	�7a	;K/�O	)P�0Z�,	287O a	;O�1�;�		(�V L/�3	M1;�h	;Z;K� O	�,	�aL"0K)	1;K0)	
L7ðK)	/n	1KƸj O0	;a�ZƻO	(�)�;;O),	2022,	�	�	 O	�P7K<K O

"	 &P1�3,	�3.,	+Z1V3,	�/.*	/W�Z/Z3V®QƠ	�7a		)�V 	-K0Z/VL"�3	%&K	;K/�O	)P�0Z�Za	�K	L"�K�)	�1	;aƲV:$,	
1;K0)	L7ðK)	/n	7%h/K)	z�K)Za	+1	a%11KƸj O0	;ſV3)	(;O O�1�	;O),	2022,	;O0Q�;� O,	�Z�O)

"	 �Z;,	�.,	+Z1V3,	�/.*	;K/�O	�7a	-K0Z/VL"�3	)P�0Z�Za	�V 	L3�	ĆQ)	�1)V	0ZÔ	-W�-Z)	%&K	;K�"-�V)	L3a�;h	
�V 	;K&	)P�/-+M1.KL:%	ŔV CX/h,	�	0Q+O�;O	/W�Z,	 2022,	 L7Lŀ+V�	�)K"K	 (7�Ph3)�Z;,	�.,	+Z1V3,	�/.*	
.L7Ǆ	�V 	+XL3/1	�O	;K/�O	�1	-K0Z/VL"�3	)P�0Z�	�V 	L3�	)P�/-+M1.K:K,	�;O�;	,X3	2022,	L8�K�Z	
(7�Ph3)

"X. ;P8K.K) ;K(P�K) 
"	 �K0h8K3K	/n	.K�	L30Km	�ZL �L/¹	�"7Ka9"	L7a 1	ǇQ 3	(+O�"-ƚQ�;)-2021,	�	�	 O	-XźV	(7�Ph3,	18-

29	�P3K	,	2022)
"	 �V L/ǌj O	3W-	;VřO	7�h 8X+,	�	�	 O	+K3�K"	(2022)	/n	�V L/ǌj O	3W-	/n	;P1Lµ%	{+	;V	�K/	�1)V	�V 	%1O�V 	

�V 	-K1V 	/n	'Z	ƥKÃK)	L'�m
"	 �O)	 O	�q ;1	�Z	�ċ	�1%O	<W...-O/KM10Za	�Z	!O�	�1%O	<Wm	ãK!	3VL�),	®Za	�1	L(�	/<đ+Q$h	-K%,	�W ;V?	

�Za�P)K"P 	� ̂h;	�a "	;K�a;	�X3V�,	%L/3)K"P ,	.K1%	/n	�/aL�%	ƥKÃK),	11	/K�h	2023.
"	 ;<'V7),	�1.,	 L;a<,	�;.,	;K(P�K),	�;.*	;ŽKL7%	�7a	�0)Kċ�		�O�,�1	71Z(�	�V 	{+	/n		�O;O�O	

�V 	 ��	 L3+ZL,L3�	ƥPćŀ	�K	 L"�K�),	;aƲV:$	�1	�WL7�	/QƚKa�),	 1;K0)	 L7ðK)	/n	 7%h/K)	z�K)Za	 +1	
a%11KƸj O0	;ſV3)	(;O O�1�	;O),	2022,	;O0Q�;� O,	�Z�O)

"	 ;<'V7),	 �1.,	 L-)X0,	 �.,	 ;K(P�K),	 �;.*,	 (-)-�L+�W3Z�W  VL�)-3-�W3V 	 (	�O;O�O)	 �O	 7WLƳ�	 �ZL �L/�	
�Z,K�L3a�,	�/P�	<1O	�K0	+X3O,V )Z3,	;O Q 	-K0Z&t�Z)3	3V-L3a�	�V 	/Kī/	;V,	a%11KƸj O0	;ſV3),	1;K0)	L7ðK)	
/n	�X;1Z"̂;,	�;O�;	Nǖa�	2023,	/VM1�)	�V L/�3	;Z;K� O	ĦK1K	�0ZL�%,	2023,	�a L"0K)K+ZL3;,	0Q�;�

"	 L;a<,	 �;.,	;<'V7),	�1.,	 L-ǞK;,	�/.,	�Z:,	+O.,	;K(P�K),	 �;.*,	;Z)K7$V,	 �.*,	 ��	;ŽKL7%	�7a	�0)Kċ�	
	�O�,�1	71Z(�	�V 	{+	/n	�O)	 O	+X3O,V )X3		�O;O�O	�K	��	L.)7		4=-�ƇK�3		&1	ƥPćŀ,	L)1/K	
�aǌOĆQ 	�,	,K/o;O	�V 	�!V 	�a 1)V8)3	�X)�n ;	ĦK1K	�a L"0)	,K/Kh�Z3XL��3	;Z;K� O	�V 	;K&	;a0P£	{+	;V	
�0ZL�%,	<"j �	L"Ǉ71O	�7a	<VƑ�V 01	�)Z7V8)	<V%P	,K/Kh�Z3X�O	�1	,K/KhǛPL �3	;K�a;V�	/n		.1%V	7;1	
�7a	�P)[L%0Ka99,	2022,	L)1/K	�aǌOĆQ 	�,	,K/o;O	</'K-K',	�P�1K%,	.K1%,	(	�.K;O)	(;7h�Vƻ	/[N��	�ǍPL%	
+P1ǇK1)

"	 L;a<,	�;.,	;<'V7),	�1.,	L-ǞK;,	�/.,	�Z:,	+O.,	;K(P�K),	�;.*,	;Z)7$V,	�.*,	��	)7O)	3a-O-�Ra�3K	4#-�ƇK�3	
�O	;a1�)K-�(KM1%	L"�K�)	�7a	;aƲV:$	;ŽKL7%		�O�,�1	71Z(�	�V 	{+	/n		�O;O�O	�K		&1	ƥPćŀ,	
+X3O,V )ZƠ	)P�0Z�Za	+1	157O a	L7Ƴ	�Ka�V;,	27-30	L;%a-1	2022,	7K3n�L;0K,	ǕV),	/[N��	�ǍPL%
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"	 L;a<,	�;.,	;<'V7),	�1.,	�Z:,	+O.,	;K(P�K),	�;.*,	;Z)K7$V,	�.*,	4##-�ƇK�3		�O;O�O	"VM17VL 7		�O�,�1	
L):V(	+1	NÖ0ZŬKǌZ/K	�ZL8�K�a	/n	;K� Z�Z VN¡7	� Z,W �O	�L%L�0K		ćŀ	�1%V	<q,	-K0Z;K�a;	/n	7%h/K)	
��L%	�1	-K0Z�a�OL)0M1a�	(�1�-O-O)-2022,	-O�;-O		L7.K�,	�	�	 O	�a'[1	ĦK1K	�0ZL�%,	7	L';a-1	2022	
(/[N��	�ǍPL%	/n	%O;1K	ǑK))

"	 L;a<,	�;.,	;<'V7),	�1.,	�Z:,	+O.,	;K(P�K),	�;.*,	;Z)K7$V,	�.*,	'7K	�L%1Z(	;V		-1)V	�V 	L3�	%O;1O	+OBO	�V 	
	�O�,�1	 K01ZL;)	L�)V;	71Z(�	�V 	{+	/n	��	L.)7	4=-ƇK�3		�O;O�O	"VM17VL 7	�K	L7�K;	�q ;1	
	+�K1	�V 	 L3�,	�1�;;O-�	�	 O�		;a�ZƻO,	1;K0)	L7ðK)	L7.K�,	�	�	 O	�a'[1	�1	�1�;;O	ĦK1K	
;a0P£	{+	;V	�0ZL�%,	19-20	�)71O	2023	(+Zǌ1	�ǍPL%)

"	 L;a<,	�;.,	;<'V7),	�1.,	�Z:,	+O.,	;K(P�K),	�;.*,	;Z)K7$V,	�.*,	'7K	�L%1Z(	;V		-1)V	�V 	L3�	%O;1O	+OBO	�V 	
	�O�,�1	 K01ZL;)	L�)V;	71Z(�	�V 	{+	/n	��	L.)7	4=-ƇK�3		�O;O�O	"VM17VL 7	�K	L7�K;	�q ;1	
	+�K1	�V 	L3�,	M1;�h	�a"ǌj O	�X) V̄7-2023,	�	�	 O	�a'[1,	�/+O,	.K1%	(+Zǌ1	�ǍPL%),	21-22	�)71O	2023

"	 L;a<,	�;.,	;<'V7),	�1.,	�Z:,	+O.,	;K(P�K),	�;.*,	;Z)K7$V,	�.*,	'7K	�L%1Z(	;V		-1)V	�V 	L3�	%O;1O	+OBO	�V 	
	�O�,�1	 K01ZL;)	L�)V;	71Z(�	�V 	{+	/n	��	L.)7	4=-ƇK�3		�O;O�O	"VM17VL 7	�K	L7�K;	�q ;1	
	+�K1	�V 	L3�,	;%%	1;K0)	L7ðK)	a%11KƸj O0	�a"Z-�/h)	;ſV3),	1;K0)	L7ðK)	L7.K�,	�	�	 O	�a'[1	�1	
"O��"O	ĦK1K	;a0P£	{+	;V	�0ZL�%,	22-23	,171O,	2023	(+Zǌ1	�ǍPL%)

"X. mP3 1K8O' +O 
"	 �3V¡j Z�V L/�3	 -K0Z;n�L;a�	)P�0Z�Za	 �V 	 L3�	 )K��L-0/	 �/�¹V),	 �L80)	,V "1V8)	�,	-K0Z V©Z3X�O	

/3VL80K	�WŌ1	�a 1)V8)3	L;ŸZL�0/	(��,�-O�/;O�	�;)	2022,	3q��X7O	ĦO+,	/3VL80K	(�/aL�%	7K%Kh)

"X. +oV8 �  
"	 L70%)K/	�V 	®Q	ŊZ)	/n	�a 1)V8)3	;n 1	,X1	�a 1L"L;NŔ)1O	;K�a;	�a "	��P�V 8)	(�	;O�	�;	)	/n	19-

23	 ,171O	 2023	 �Z	 �0ZL�%	 �L80K	 +WL;L,�	 �;ZL;�8)	 �,	 L&0Z1V L �3	 �a "	 �oœQ V8)3	 �V L/ǌj O	
(�+O� O;O;O-10)	(�+O� O;O;O	2023)	;ſV3)	/n	�/aL�%	7£Km	

"	 ǇQ 3	�,	�V L/�3	;K�a;V�,	�/�O	0QL)7L;h O	/n	�0ZL�%	1K;K0L)�	L7ðK)	/n	7%h/K)	��L%	+1	a%11KƸj O0	
;a�ZƻO	/n	�/aL�%	7£K

"X. 0P71K� �V  
"	 ;ſV3)	/n	+Zǌ1	�ǍPL%�1$:	L�0K8O3	/WÎOL80/	(�	)	M1"¡n ̂;	ĦK1K	;O�	�K	M1"N¡7	<Z/Z3X�V8):	3P	;	

-V;	�""¡̂;	-)K/	 [�/�	 (;O�)	6	�O	�L%L�0K8O3%K;	�V .	0P71K�,	�.	+K+K1Z,	�	.	"[�1,	�3.	/W1Z)	�7a	
;O.	�Zňm	/PÃ	;/Q<	;aƲV:$	�1		ĈV1$	(�	;O�/�O�;;O)	+1	a%11KƸj O0	;ſV3),	9-12	,171O	2023,	
�	�	�;	�1	L%z7)a%+P1/	�1	1X03	;Z;K� O	�,	�V L/ǌj O,	�V 13,	.K1%	ĦK1K	;a0P£	{+	;V	�0ZL�%	
L�0K	�0Km

"	 �/aL�%	7K%Kh:	 L')Ka�	10	/K�h	2023	�Z	0Q�O;O	�K0ZL�%	1KƸj O0	;VL/)K1	 <�a L 0;h	�)	�V L/�3	;K�a;V�=	+1	
<�(PL)�	/PÃ	;/Q<	1;K0)	L7ðK)	�O	�KaL%=,	1;K0)	L7ðK)	�V 	+O�O	�1	)P;a(K)	L7.K�,	�Z-O	�3K	�7a	L7ðK)	
/<KL7ĤK30,	�ZL-�VăO+3K0/,	%L/3)K"P m

"	 �	 1O�:	1;K0)	L7ðK)	L7.K�	�O	�1	;V	L'3�Ǖ	1;K0)	L7ðK)	�0Z�Za	�K	�'8h)	L�0K	�0K	�1	3�.�	180	
ǇQ 3O	-âZa	�Z	�;/n	8KL/3	L�0K	�0Km	0<	�K0h�/	28	,171O	2023	�Z	1KƸj O0	L7ðK)	L'7;	+1	)O3K	+M1;1	
(�	�	 O	+K3�K")	�V 	�Z1K	�L" ZM10/	/n	�0ZL�%	L�0K	�0K	&Km
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"X. 'V7K1L% � �l 
"	 �;	�1-O	 +K71	 M1;�h	 �Ka 	 (2022	 -	 2025)	 <+M11Z(	�V 	 (O)	 -X 3�8	 +XL3/1	 /n	 /K��ZCV @	 +R&�1$:	

;Q¶'8l	;a�!)	�V 	L3�	��	�.K7O	L)0/	L;ĜKa%m=,	+M10Z�)K	;aÃK:	2022-115-;O��7K	-"O	;O-�;	�1-O-
�;+O,	�(K)	ŇV:�:	"X.	'V-K1%O	� �l.

"	 �XoŔQ	(a%11KƸj O0	;ſV3),	.K1%	/n	�0ZL�%),	�	�	 O	�A�+P1,	L';a-1,	2022:	<+P)ƥh7NǑ%	/OL"0K	/n	��	
-K�a L"a�	�Z O)	ĦK1K	"O�)�	3·	�Z�	�V 	;P�/	�;K1	�O	�Ka�=	+1	��	ƥKÃK)	L'0K	�0Km

"	 L,L�¹-�)	<K	;	;a�ZƻO,	21-22	�W3,	2023,	�	�	 O+O�V "O	ĦK1K	<3·	�Z�	�L�0K�a	/n	"O�)�-�Z O)	
a%L�h 0K	ĦK1K	L)'o �L8%	;P�/	�;K1	/n	/XĎQ3V8)	�O	�Ka�=	+1	��	ƥKÃK)	L'0Km

"	 30	�1	1	/	,	 2023	�Z	3K0a;	ǇQ 3	/n	�	�	 O+O�V "O	�O	�1	;V	�M101	�K	a;L3a�	+1	��	�	 1O�	
�K0h�/	�K	�0Z�)	�1	;a�K3)	L�0K	�0Km

.[L%� L7ðK) 
"X. L/% �P /K1 +K3 
"	 �)71O,	 2023	/n,	 -O��1;O,	 .K1%	 ĦK1K	�0ZL�%	�XoŔV¹	±Ka /	 L;ǌ/	+1	a%11KƸj O0	;ſV3)	/n,	 <8Z1	

 Z+Z3XL��3	±Ka /	�Z"	/n		3�K7=

"X. +RmO)K1K0$ +O 
"	 ;a%P3)	.[L%�O	;V	-K<1m	�	�	 O	/a"O,	3-8	�P3K	

"X. L7oK; 7O 
"	 �XŸŞQ	2022,	19-21,	2022,	�	�	 O	�A�+P1	M1;�h	+K�h ,	ņQ	 K	),	1K�K1<K ,	�Z3�K%K	/n	�/aL�%	7K%Kh
"	 �Vŀ		;Xř	/W 1	"V@	2023,	5	�1	6	�)71O	2023	�Z	�/aL�%	 X�	�ǍP%	L�0K	�0Km

"X. /K0K1K)O 
"	 �/aL�%	7K%Kh:	;K/�O	L7ðK)	�K	a%11KƸj O0	;ſV3),	.K1%	/K%K	�X3V�,	L���K1K
"	 L,L�¹	;Z;K0 O	�,	�	�	�;	�1	L%z7)a%+P1/	 (+O�;�	 O)	�V 	ǑK+)K	;ōK<	;/K1Z<	�V 	;a-a(	/n,	

�	�	�;	�1	L%z7)a%+P1/	�V 	.[L%�O	L7.K�	/n	�/aL�%	7K%Khm

"X. L-.Q 1a�) ;K1a�O  
"	 ǕV¡j ZǇZ+O	�1	/K��ZǇZ+O	-W!�:	 <;7h�	��K8	<Z	 -	2023=m�/aL�%	7£Km	ǑK):	/0Q1	�/Kh	 M1;X h,	+n�	

)V8)3	+K�h ,	/ī	�'V8,	19-22	,171O	2023
"	 �a L"0)	-K0ZL,L��3	;Z;K0 O	�O	-W!�,	27-29	/K�h,	�);O-O�;,	�/aL�%	7£K

"X. �î3 -)�l 
"	 (�/aL�%	7K%Kh)	<�K1a L.�	;[1	/a"3	/n	129�		�1	247;V/O	�K		+0Z�	�1�V 	�1-�L�0K	ņQN¯0ZL;a&VL;;	�Z	

-KL(%	�1)K,=	L7.K�	;a�ZƻO,	1/)	)P;a(K)	;aǑK),	-n�3Pz,	03/2022.
"	 (�/aL�%	7K%Kh)	<�K1a L.�	��K8�a�K	/n	.K1O	%đZa	�O		ćLā,=	�	�	�;;O,	-n�3Pz,	03/2023.
"	 (�/aL�%	7K%Kh)	<�K1a L.�	;[1	/a"3	/n	129�		�1	247;V/O	�K		+0Z�	�1�V 	�1-�L�0K	ņQN¯0ZL;a&VL;;	

�Z	-KL(%	�1)K,=	�$	.[L%�O,	��Z3	.[L%�O	�1	�ǢKa"	L7ðK)	+1	�K0h8K3K,	L87	)K'1	L7ƳL7ĤK30,	L'ƛO	
�);O�1,	03/2022.
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"	 (0Z�'K)	7K%Kh)	<�K1a L.�	;[1	/a"3	/n	129�		�1	247;V/O	�K		+0Z�	�1�V 	�1-�L�0K	ņQN¯0ZL;a&VL;;	�Z	
-KL(%	�1)K,=	�ǌj Z)XL/�3	;Z;K0 O	�,	�aL"0K,	�	�	 O	�a'[1	�O	7KL:h�	-W!�,	03/2023.

"	 (�/aL�%	7K%Kh)	<�K1a L.�	��K8�a�K	/n	.K1O	%đZa	�O		ćLā,=	�	0Q;O��,	+P$V,	01/2023.
"	 (0Z�'K)	7K%Kh)	<�K1a L.�	;[1	/a"3	/n	129�		�1	247	;V/O	�K		+0Z�	�1�V 	�1-�L�0K	ņQN¯0ZL;a&VL;;	�Z	

-KL(%	�1)K,=	1V L"0Z(/l	��;Z Z+	�V 	;K&	��Z3	.[L%�O,	�Za�Z3O	7V(8K3K,	-P"K+Vǌ,	<a�1O,	06/2022.

"X. ;Z</ /mO 
"	 L')Ka�	15	;V	16	/K�h,	2023	%�	�	�	�;	�1,	+P$V	/n	oB%K	;V	;<;a-Ĝ	�3V¡j X)Za	�V 	.[L%�O	(+O�;;O	�;	

2023)	/n	 </�-Q%	 NǕ)	�µK	�1	�K�h	�K3O	0PÓ)	�V 	;K&	'Z	'P3h.	+RėO	�Pa-�:	Ce2Al3Ge4	�1	PrIr3B2=	
8O:h�	;V	��	�/aL�%	ƥKÃK)	L'0K	�0Km

"X. �P ;P/ #Z�� 
"	 �K0h8K3K	<�ǌj V V"	/WÎV 	/n	+'K&h	�V 	)�	�1$=,	-Z"t	L7ƳL7ĤK30,	�Ka;,	19	¡Q -1,	2022	�Z	<�K/K	/WL j¹	�V 	

;K&	; O�	{+	;V	<3	�1)V	0ZÔ	1	�0K/O	±Ka /	/X"3=	+1	��	7K%Kh	�ǍP%	�O	�	m

"X. 	/K L'7K�1$  
"	 L')Ka�	19	�W3	2022	�Z	�	�	 O	L%{+L%	/n	.[L%�O	;VL/)K1	/n	<L�L �L3 O	�1	±Ka /	<O 	�a�)=	+1	��	

7K%Kh	�ǍP%	�O	�	m
"	 0a�	�ŇVNǌ�V ;h	/O 	�)	±Ka /	�a "n9"	/W 1	ĖZ1O,	�)�	�;	�1	.P7)VƳ1,	30	¡Q -1	2022	/n	<�K/K	/WL j ;V;	

�K		+0Z�	�1�V 	; O�	{+	;V	<3	�1)V	0ZÔ	/X"3=	+1	��	7K%Kh	�ǍP%	�O	�	m

L;L73 L.0KaL��O 
"X. z$ ;O � 
"	 �/.	Ƴ&O	 �7a	 ;O.�.	z$,	 83X�)X/h33O	 7VM1a�1q"/	 0a�	 /XĎQ3;	�V 	 ;K&	 2"O	 -O/	�V 	ǌZ�V Nǌ�/V83V;	

L7ƲV:$	�V 	 L3�	��	�	�1�,	L7L(9,	�oœQ V8)3	ǌj�;h	 V©Z3X�O	+1	�['<7Ka	a%11KƸj O0	;ſV3)	23-
25�Ǎ	2022,	/Za +VL301,	�Ka;m

"	 ðK)O	a�KL&0K	�7a	z$	;O.�.,	<�K,O�	�1	��"O�/�1	�K		+0Z�	�1�V 	;a.Kƥ	�W �1/W�V L)¹	ī0)=,	
'	�a L"0)	;Z;K� O	�,	L&0Z1V L �3	�a "	�ŔK�"	/W�V L)¹	�O	677O a	�Ka�V;	(��	a%11KƸj O0	;ſV3)),	14-16	
L';a-1,	2022,	�	�	 O/a"Om

"	 Ƴ&O	 �/.	 �7a	 z$	 ;O.�.,	 �L3/n -�O	 �W3VL�h )	 L7L(	 �K	 	+0Z�	 �1�V 	 L /Z8n�Z	 -OƄ	 �K	 ùKL/%O0	
)X)3K�L)01	L7ƲV:$m	�[&K	ǌj�13	�a OL� O	�X)�n ;	�1	�'8h)O	(�;�	;O		2022),	14-16	L';a-1	2022,	
�	�	 O	<W'1K-K'm

"X. -O �V  .7&1K&) 
"	 L8ƕK	)K01	�7a	-O.�V .	.7&1&);	/W�Z-Ǎ1O0	;P1µK	/QƚKa�)	�V 	L3�	;A�	)V 7�h 	;a�%%K	�(KM1%	/X"3m	

;A�	;P1µK	�1	L;/P3V8)	;ſV3)	2022,	8	-	10	�Q),	�&n;,	�O;m
"	 L8ƕK	 )K01,	;3/K	8VCO�,	 -O.	�V .	 .7&1K&);	 8-AV	 ;A�	)V 7�h 	 /n	�W 8	 7;)1V-3	 L�0Z/V j O	�K	 L7ƲV:$9,	

L7�K;8O3	'V8Za	�V 	L3�	+M17<)	0Z�)K	�1	�K0KhŇ0)	+ĜL%0Za	+1	147Ka	a%11KƸj O0	;ſV3)	( O+O�/"O;O),	
19-21	L';a-1	2022,	�	�	 O	-XźVm

"	 L.1K/	/)Z�,	L8ƕK	)K01,	-O.	�V .	.7&1K&);	8'P�h )K	�7RLā	�V 	;a.KL7%	.L7Ǆ7£K�a	�V 	{+	/n	/īǑ%K	
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�n �O0%K	�V 		+K09,	L7�K;8O3	'V8Za	�V 	L3�	+M17<)	0Z�)K	�1	�K0KhŇ0)	+ĜL%0Za	+1	147Ka	a%11KƸj O0	;ſV3)	
( O+O�/"O;O),	19-21	L';a-1	2022,	�	�	 O	-XźVm

"X. L'}K +O.7O. 
"	 aL�/K	;O.�;.	�7a	L'ƥK	+O.7O.	(2022);	�V L8�K	71Z(	+1%	�$K3O	�K		+0Z�	�1�V 	7:Kh	�VM1%	#3K)	L7,3%K�a	

�K	8/)m	+M17<)	.Q-%�)O�O	+1	a%11KƸj O0	;ſV3),	L�0Z W)-2022,	01-03	�Q)	2022.
"	 /P;W-	�	�7a	L'ƥK	+O.7O.	<�a 1+Z3V8)	L7L(0Za	�K		+0Z�	�1�V 	�V 13	/n	7L8Ƹ	3W VM1L �	L/ăO	�K	L"L� 3	/R'K	

/K)L��$=,	.K1%O0	.Q-%�)O�O	;ſV3),	�	�O;O	2022,	15-17	L';a-1	2022,	�ZNâm
"	 �a �V3	&X/;)	�7a	L'ƥK	+O.7O.;	<L�0Z;VƠ	�K		+0Z�	�1�V 	)1/	)O a7	+1	�AO	#3K)	�K	NǑ1O�1$=,	.K1%O0	

.Q-%�)O�O	;ſV3),	�	�O;O	2022,	15-17	L';a-1	2022,	�ZNâm

"X. /(P �KL%h� �/. 
"	 L)č�O	+O.7O.	�7a	/(P	�/.	�KL%h�;	;a�n �L�%	µO0	.K1	�V 	(O)	%O)	+K�3�W ŗ	�V 	L3�	L�-�0K/O	L7ǑK+)	;a�%	

ǌj  	�1	 K		L7L(m	a%11KƸj O0	;a1�)Kċ�	L.0KaL��O	�7a	L)/Kh$	�O	�K0h7K<O,	9(1),2022.	L3+L@�	�/h)Om

"X. �7O$K �a�K(1$ ;O 7O 
"	 ;-1O�K	 �	 �/,	 �7O$K	 �a�K(1)	 �7a	 ŤP3	 18O';	 /K��ZL-03L";VL3)V8)	 ;V3	 /n	 -K0Z�)Z"	 �V 	 {+	 /n	

"K�L/&K�3;ƖX¹K�"	;a8ZL(%	�K-h)	�+AV	�K		+0Z�	�1�V 	L"ŞZ1K�"V8)	�1	��Kh		ćK')	/n	;P(K1m	
+0Kh71$	)P;a(K)	2022	�V 	 L3�	�!K	a%11KƸj O0	;ſV3)	�1	ǔK%�Zā1	;a�ZƻO,	9-11	�Q),	2022	3q��X7O,	
/3VL80K	/nm

"	 ;-1O�K	�	�/,	�7O$K	�a�K(1);	</K��ZL-03	L";VL3)V8)	;V3	�K		+0Z�	�1�V 	+L8Ƹ	�3		+�K1	�1	��Kh	
	ćK')	�V 	;K&	37$O�1$9,	(K1$O0	L7�K;	�V 	L3�	)V -8Qņ		Ē�h)	�[ĤZL�L�0Za	+1	a%11KƸj O0	;ſV3):	
�P)[L%0Ka	�1	7;1	(�)0	 O	-	2022),	12-13	L';a-1	2022,	�	�	 O	(�	�;�/)	()-K'm

"	 1O7K	L;-O,	�7O)K	�a�K(1)*	ĦK1K	L')Ka�	29	�1	30	/K�h	2023	�Z	.K1%O0	�[ĤZL��O	;aǑK)	/�K;	/n	�0ZL�%	
<Ǟã%K	�V 	;®Qh31	;/K(K)	3	8[�K30	;V	3K.	�/K)K=	L7:0	+1	'Z	L'7;O0	�;+O��1;O	L7ā	+ZL:%	.K1%-
/VM1�K	�K0h8K3K	/n	�W7-�;/KL �	;a;K()	+P)�KhNō	��K		�K		+0Z�	�1�V 	�Z%-+R&�	/Q�	;V	�3	+P)�KhNō	
�V 	;K&	�W7-L7'̂%		ćK')	�1		7h1�		ćK')	+1	��Kh	�Om	(+Zǌ1	�ǍPL%)m

"	 ;a�O%K,	7O.,	�P ŐP1a�),	�O.,	�a�K(1),	+O*;29	�1	30	/K�h	2023	�Z	.K1%O0	�[ĤZL��O	;aǑK)	/�K;	/n	<Ǟã%K	
�V 	+M1+�	;/K(K)	-	8[�K30Za	;V	3K.	�/K)K=	L7:0	+1	�0ZL�%	'Z	L'7;O0	�;+O��1;O	L7ā	+ZL:%	.K1%-
/VM1�K	�K0h8K3K	/n	</WÎOL80/	7K0P		a()	;V3-L�ƛO	�1	L�ƛO	1L<%	�$K3O	�V 	;K&	�Z%	;V	3�	L��	��	
/Q�	;V	�W7	7h1�	�1	<M1%	��Kh		ćK')	+1	%P3)Kċ�	ī0)=m	(+Zǌ1	�ǍPL%)m		

"	 1O7K	 L;-O,	 �7O$K	 �a�K(1)*,	 <	ĈV1�	�V 	{+	/n	 -K;O	 /Q�	�K	 	+0Z�	�1�V 	�Z%	;V	3�	 L��	 ��	/Q�	;V	
�3V¡j Z�V L/�3,XǗZ1;	�O	 +P)�KhNō=,	�R L:-�ĤZL��	µV�	�1	 �)�V 	 ;<0Z�O	 ;�Ph 31	 ��Z)X/O	 (-O�;O	-
2023)	�V 	�W7	��Kh	�1	�W7-	ćK',	10	�1	11	/K�h,	2023	�Z,	+KaL"�V1O	L7ƳL7ĤK30	.

"X. 1K�V 8 �V L+mW  
"	 L.�O%	L�%,	)PL�0K	L;a<	�7a	1K�V 8	�V	L+ƛ	;	87:Kh	�VM1%	.QǊ3)	�V 	ǑKL)�	+Q7Kh)P/K)	/X"3	+1	%P3)Kċ�	

ī0)9,	.K1%O0	.Q-%�)O�O	;ſV3),	�	�O;O	2022,	15-17	L';a-1	2022,	�ZNâm
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"X. ;n-L&3 �P /K1 7O  
"	 ;n�L&3�P /K1	7O	(2023),	<�Z�V¡	"V K	�a O�V8)	�a "	�a 1,V L;a�	�X/)	"V K	�)7K01)/n 	�)	�	-O�	�/	�)V-Ǝ	

�Z�V¡-�¹+OM10a;	�)	�"Xo8)	�a "	-VL)L, ̂;	�V ;	ǌ"O=,	�a L"0)L-NƎa�	�Ka�V;	2023,	28	�)71O	;V	29	
�)71O	�V 	-O�	.Z+K3�aL"0K	/n	�0ZL�%	L�0K	�0Km

"X. 7O$K 7V$P(1) 
"	 ;P'VƽK	+P1�K0Ǒ,	7O$K	7V$P(1),	�7a	L�%�P /K1	7"�Q  ;	)Z7Z�V  	�K		+0Z�	�1�V 	;-�V"	NǑ1O�1$:	3�O3V	

,P  +K&	�O	�1	��	�'/,	3�O3V	-PL)0K'O	#Ka�V	+1	1KƸj O0	;ſV3)	2022	(�);O�1�		2022),	16-17	L;%a-1	
2022,	L%z7)a%+P1/m

"	 �z$K�1	�ZƆP{,	z$	;K�1	�V 	�/,	�7a	7O$K	7V$P(1);	"K/1	1-1-�W+	,P  +K&	�O	NǑ1%K:	��	%P3)Kċ�	
+0Kh71$O0	�.K7	L7ƲV:$,	+M17<)	7;a1�)K	+M10Z�)K�a	+1	'Q ;1K	a%11KƸj O0	;ſV3):	;a�ƕ)K	;V	L)ƿK'),	
14-17	L;%a-1	2022,	�	�	 O	{A�O,	{A�Om

"	 ;P'V8)K	+P1�K0Ǒ,	M1%P	1K�	+ V3,	7O$K	7V$P(1),	�7a	�O%�P /K1	7"�Q  ;	8,P  +K&	L"�K�)	+1	;-�V"	NǑ1O�1$	
�K	�.K7:	;K/�O	)P�Q 3)	�1	�L&h�	�.K79,	L7�K;8O3	'V8Za	�V 	L3�	+M17<)	0Z�)K	�1	�K0KhŇ0)	+ĜL%0Za	
+1	147Ka	a%11KƸj O0	;ſV3)	( O+O�/"O;O),	19-21	L';a-1	2022,	�	�	 O	-XźVm

"	 .KL7)3K3	�V ,	7O)K	7V$P(1),	8�K73	�O	.Q;O	1K�	;V	;a8ZL(%	"K/1:	"K/1	,P  +K&	�V 	L3�	��		â	�'8h)	7K3K	
-K0Z--K�a"19,	�XLÎ�n 	 j Ka;+Z o8)	L;ǌ/	<V%P	L.)7	%1O�Za	�1	ƥK7<KM1�	)P�0Z�Za	+1	a%11KƸj O0	;ſV3)	
(�ŸW¡̂;	2023),	20-22	/K�h,	2023,	�a�OL)0M1a�	�X3V�,	L�7Vĺ/m

"X. 8L/h_K L;a< 
"	 L&1K,	�V ,	�7a	L;a<,	�;.	(2022);	.K1%O0	�Oǂ�K3O)	/K);Q)	7:Kh	�O	�1/	;O/K	+1	�37K0P	+M17%h)	�V 	;a0P£	

�.K7	�O	+<�K)m		�O0Q	/<K;.K	2022,	L70)K,	�Nǌj 0K,	23-27	/	,		�O0Q22-444,	https://doi.org/10.5194/
egusphere-egu22-444

"	 L&1K,	�V ,	L;a<,	�;.	(2022);	.K1%O0	�Oǂ�K3O)	/K);Q)	7:Kh	�O	�1/	;O/K	+1	-AV	+W/K)V	+1	�37K0P	'Z3)Za	�V 	
;a0P£	�.K7	�K	�.K7,	SuWaM	;ſV3),	.K1%O0	�[ĤZL��O	;aǑK)	/�K;,	23-25	/K�hm

"	 L&1K,	�V ,	 L;a<,	�;.	(2022);	.K1%O0	�Oǂ�K3O)	/K);Q)	7:Kh	�1/	+1	�37K0P	+M17%h)	�V 	;a0P£	�0K;	�K	
�.K7,	�);O�1�		;ſV3),	�V 13	1K�/K�h	)P;a(K),	;aǑK)	�1	�	�	 O	+K3�K",	16-17	�Q)m

"	 L&1K,	�V ,	L;a<,	�;.	(2022)m	�	�;�/�1	�1/	�O	L7L7(%K�a 	�1	-AV	+W/K)V	+1	�37K0P	'Z3)Za	�V 	;K&		)�K	
 V3O�)V³)m	�	;O;O"-ƚQ		2022	;ſV3),	.K1%O0	�[ĤZL��O	;aǑK)	{A�O,	19-20	L;%ź1m

"	 L&1K,	�V .,	L;a<,	�;.	�7a	-V-V,	�.	</W¹ǌV-3	�Z;V;	/X"3	�K		+0Z�	�1�V 	.K1%O0	�Oǂ�K3O)	/K);Q)	7:Kh	
�1/	;O/K	�K	�ZN�/	/QƚKa�)=m	��O0Q	CX3	/OL a�	2022.	L8�K�Z,	12-16	L';a-1m

"	 L&1K,	�V ,	L;a<,	�;.	(2022);	<7V73V 	L7ƲV:$	�K		+0Z�	�1�V 	.K1%O0	�Oǂ�K3O)	/K);Q)	7:Kh	�V 	�1/	�V 	
�W1-NǑ1	ƥ7<K1	�Z	;/�)K=,	<K�"j Z	2023.	+a�K-	�a�OL)0M1a�	�X3V�,	�a"O�B,	22-24	L';a-1m

"	 7OL 3,	�;.7O.,	�7a	L;a<,	�;.	(2022);	7V73V 	�(KM1%	oLƸ�Z$	�K		+0Z�	�1�V 	.K1%	/n	-AV	+W/K)V	+1	�37K0P	
+W )h	�1	;Q�V	�V 	-O�	 V3O�)V³)	�O	ǑKL)�	L.ŀ%Km	SuWaM	;ſV3),	.K1%O0	�[ĤZL��O	;aǑK)	/�K;,	23-
25	/K�h	2022.

"	 7OL 3,	�;.7O.,	�7a	L;a<,	�;	(2022);	.K1%	/n	-AV	+W/K)V	+1	�37K0P	+W )h	�1	;Q�V	�V 	-O�	/ƌO-ǇV 31	;a-a(m	
	�O0Q	/<K;.K	2022,	L70)K,	�Nǌj 0K,	23-27	/		2022,		�O0Q22-551,	https://doi.org/10.5194/egusphere-
egu22-551,2022.	

"	 7OL 3,	�;.7O.	�7a	L;a<,	�;.	(2022);	7V73V -�(KM1%	oLƸ�Z$	�K		+0Z�	�1�V 	.K1%	/n	�37K0P	+M17%h)	�1	
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;Q�V	�V 	-O�	;a.KL7%	 V3O�)V³)m	�);O�1�		2022,	.K1%O0	�[ĤZL��O	;aǑK),	+K3�K",	16-17	�Q)m
"	 7OL 3,	�;.7O.,	�7a	 L;a<,	�;.	(2022);	.K1%	/n	�37K0P	+M17%h)	�1	;Q�V	�V 	-O�	 V3O�)V³),	L7L.ŀ	+<�K)	

#K_�Za	�K		+0Z�	�1�V 	L)�K3K	�0Km	�	;O;O"-ƚQ		2022	;ſV3),	.K1%O0	�[ĤZL��O	;aǑK)	{A�O,	19-20	
L;%a-1m

"	 7OL 3,	�;.7O.,	�7a	L;a<,	�;.	(2022)m	ǑKL)�-ǑK0O	;Q�V	�O	� )K�a	�K	�37K0P	'Z3)-�(KM1%	-~L.ŀ{+O	
�7RLā	L7ƲV:$,	;K1	(1119081)	2022	��O0Q	,X3/OL a�,	12-16	L';a-1	�Z	�ǍP%	L�0K	�0Km

"	 7OL 3,	�;.7O.,	�7a	L;a<,	�;.	(2022)m	.K1%	/n	µV�O0	;Q�V	+1	�37K0P	'Z3)Za	�K	�.K7	�1	�37K0P	'Z3)	�(KM1%	
;Q�K	�7RLā	 L7ƲV:$	�K	/<đm	<K�"j Z	�X)�n ;	2022.	 L;L73	�a�OL)0M1a�	 L7.K�,	+a�K-	�a�OL)0M1a�	�X3V�,	
�a"O�B,	22-24	L';a-1m

�ooQ 1 L7ðK) �7a L.0KaL��O 
"X. L)8 L<17V 
"	 )O8	L<17V,	L)L�%K	/�KM10K,	%Ņ0	1V)P�Pa K,	�Z K1Z	� Z�K:	1V;O�Z)V¡	-	/ƌO-ǌV�	�"-ƚQ�O�1-�(KM1%	

�LŌ�3	)V 7�h 	�V 	L3�	'Z:	�K	+%K	3�K)K	�1	3�O3K+)m	�+O�)��/�;	2022	�O	�K0h7K<O:	�����,	1-6,	
)7a-1	2022m	https://doi.org/10.23919/APNOMS56106.2022.9919962.	

"X. 'O+� 1K�n��;K' 
"	 �;O)	 -K-Q,	 �1.	 �R L%�K,	 'O+�	 1K�n��;K':	 �M1�a  V"	 �KC	 /n	 ��h -L";�X�a 	 4-;K�L�3	 +WL�a �m	

�,�; O O;O�;	2022	�O	�K0h7K<O:	 L3L+¹,	ƲX;	"�ǌP<3	-	3K�-L)@-@n j /	�a,X/o�L �,	250,	5:1-5:16,	
2022m	https://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

"X. �;O) -K-Q 
"	 �;O)	 -K-Q,	 �1.	 �R L%�K,	 'O+�	 1K�n��;K':	 �M1�a  V"	 �KC	 /n	 ��h -L";�X�a 	 4-;K�L�3	 +WL�a �m	

�,�; O O;O�;	2022	�O	�K0h7K<O:	 L3L+¹,	ƲX;	"�ǌP<3	 -	3O-L)@-@n j /	 �a,X/o�L �,	 250,	 5:1-5:16,	
2022				https://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

"	 �;O)	-K-Q,	�z$K�1$	/P13O	�R ƽ),	7O)K	�.K�1),	)aL')O	�V.	7KM101:	3OL)01	 K�/	/n	/WN¹/3	�	 1ŔK)1	
�KC	+1	8KƳ%	7 o¹	�71	)a-1	�O	�$)Km	�	;O O;O�;	2022	�O	�K0h7K<O:	;O	0Q�1	�K0h8K3K	�K0h7K<O,	
CEUR-WS.org,	3284,	21-33,	2022.	https://ceur-ws.org/Vol-3284/4871.pdf

"	 �;O)	-K-Q,	)O3(K1K	L/�K,	;1Ǟ%O	)K)Z O:	LĦ'3O0	�KC	+1	8KƳ%	7 o¹	�71m	;O�;�1	2022	�O	�K0h7K<O:	
�a œQ 1	L7ðK)	/n	ƥKÃK)	)Z ̂;,	Nǖa�1,	13296,	64-76,	2022.		https://doi.org/10.1007/978-3-031-09574-
0\_5.	

"X. �R _K/Q%l L')V8 
"	 �a�V�	-Z�'K)Z7,	�R ƽ/QL%h	 L')V8,	0P73	 L,ƙ;,	0P73		8K	,	�7O	�+3K),	µ01K/	�OL)7K;):	;13	�Z%Za	

�V 	 L3�	 ;OL/%	 �.VĤ%Km	 �	 O;O�;	 2022:26:1-26:18,	 �)71O	 2022.	 https://doi.org/10.4230/LIPIcs.
ITCS.2022.26.	

"X. �R L%�K 1K/K}K/O 
"	 +O.	�;.	��Kh,	�1.	�R L%�K,	;K�V %	;[1.,	{<K)O	8/Kh:	'Z	1a�Za	7K3V	�KC	/n	;a%PL3%		+;a1�)K�_ m	�;��,�;	�/	

2023	�O	�K0h7K<O:	�a œQ 1	 L7ðK)	/n	ƥKÃK)	)Z ̂;,	 Nǖa�1,	13878,	177-191,	 L';a-1	2023.	 	https://doi.
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org/10.1007/978-3-031-23101-8\_12
"	 �;O)	 -K-Q,	 �1.	 �R L%�K,	 'O+�	 1K�n��;K':	 �M1�a  V"	 �KC	 /n	 ��h -L";�X�a 	 4-;K�L�3	 +WL�a �m	

�,�; O O;O�;	2022	�O	�K0h7K<O:	 L3L+¹,	ƲX;	"�ǌP<3	-	3K�-L)@-@n j /	�a,X/o�L �,	250,	5:1-5:16,	
2022.		https://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

"	 �1.	�R L%�K,	{<K)O	8/Kh,	�,P ƛ�P /K1	�&K:	LĦ'3O0	1V�Ka�)	�Z	�Z V	��Za	/n	;/V )V	�O	�L 3%Km	"ŮQ�O	
2022	�O	�K0h7K<O:	�a œQ 1	 L7ðK)	/n	ƥKÃK)	)Z ̂;,	 Nǖa�1,	13453,	356-369,	¡Q -1	2022.	https://doi.
org/10.1007/978-3-031-15914-5\_26.	

"X. ;<V3O .�K 
"	 L8�K	 /L3�,	 ;<V3O	 .�K:	 ;O"O�O;O�):	 �K,	�ŇZƚQ8)	 )V 7�h 	�K	 	+0Z�	�1�V 	�a "O8)3	"V	 )Z7Z	 "j �	

�V)1V L 7	/X"3m	�1	;O��/-O	2023	�O	�K0h7K<O:	�a œQ 1	L7ðK)	/n	ƥKÃK)	)Z ̂;,	Nǖa�1,	104-119,	13976,	
104--119,	/		2023.		https://doi.org/10.1007/978-3-031-29119-7\_7

"	 L-3K8K	 �;,	 ;<V3O	 .�K,	 </'	@<O1	 'K'1�1,	 'O+�	 +O:	  K�/	 ;O1O@	 +Q7Kh)P/K)	�V 	 L3�	 "O+	 �¹ j O/	
L/¹�1	 /X"3m	 ;O�	�V �/	 2022	 �O	 �K0h7K<O:	 �;O�/,	 1726-1735,	 ¡Q -1	 2022.	 https://doi.
org/10.1145/3511808.3557282

"X. ;a'O+ �a�) 
"	 ��K8	+Z+ K)O,	L.:V�	L/ā3,	�L:%	;W0K,	1K�8V�1	�30Ő),	;a'O+	�a�):	;ŀK:	ņQ13	)V 7�h 	)P�0Z�Za	�K	

;P1Lµ%	đ1$m	7O�3�;�	"O	2023	�O	�K0h7K<O:	�				,	337-342,	�W3	2023.	https://doi.org/10.1109/
VLSID57277.2023.00074

"X. ;_�O% 'K; 
"	 8K�)	+K1V�")	;)O,	;č�O%	'K;:	đ1�	+1	"O�)�)	/X"3	�O	;Po#O�1$	L8µ$	�(KM1%	�P 83	/WL+a�m	�Q 3	

L�ŗ	�O	�K0h7K<O,	�				,	1-6,	/		2022	https://doi.org/10.1109/COOLCHIPS54332.2022.9772673.	

"X. 	mO�R _) ;O 
"	 <M1&K	/K(7	;O,		ŀO�R ƽ)	�V1K/a�3&:	<O+	�šV¡	ŞZ	�K,	(����,�O)	�K		+0Z�	�1�V 	/V/Z1O	3O�	�K	+%K	

3�K)Km	�	�;	;O,	�;O�/	�O	�K0h7K<O,	4:1-4:11,	,171O	2023.	https://doi.org/10.1145/3578527.3578528

"X. L77V� �%P7o'O 
"	 µ1K	1L7,	 L77V�	�%P7o'O:	 L3)¹	�(KM1%	��� O		+�1$Za	�V 	 L3�		�3�,	;PL7(K�a	�K		+0Z�	�1�V 	

ǌVL �	/W37V01	L7ƲV:$m	7O�3�;�	"O	2022	�O	�K0h7K<O:	�				,	114-119,	L;%a-1	2022.	https://doi.
org/10.1109/VLSID2022.2022.00033.	

L7'̂0P%O0 L.0KaL��O 
"X. 1L7a' �0 
"	 )P�K	 /V)Z�O	 �1	 1L7a'	 �0,	 �)-�P7O0	 GaN-�(KM1%	 COƎ-ŔV V"	 MIS-HEMT	 /n	 �,-ǌV 	 �W)3	

µ/%K	�1	L7'̂%	µV�	L7%1$	�V 	L3�	L7ƲV:$Kċ�	/X"3,		.1%V	�3V¡j XL)¹	+1	�					a%11KƸj O0	;ſV3)	
(�	;O		)	-q�3Z1,	11-14	L';a-1	2022	.
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"	 �VL,)	L8-Q,	1�P1K/	%ā/a�3/	1/),	L.3K:	�.�;.,	z$	�P /K1,	1L7a'	�0,	�3V¡j ZǌWL �	�/	�/�;	
��P� ;h	�V 	 L3�	,V 1Z�3VN¡j�	)V�VL 7	�W +VL; n;	�aǕK0"h	"j K�71	;L�h  ,	�					�a 1)V8)3	�X)�n ;	�)	
�/L�k�	�3V¡j XL)¹	(�	;O		)	-q�3Z1,	11-14	L';a-1	2022.

"X. �ZL-) �KaL;; 
"	 ;/O1	-K-Q	  O+O,	�ZL-)	�KaL;;,	�1	"VL7"	�Z�3L+ƛ	,	 <� O�,�;	�1	�;O"O�/	�(KM1%	a"17K 1	

ĬL)�	;a�K1:	L;ǌ/	L"�K�)	�1	/QƚKa�)=	�Z	�L;0a;	2022	<WŸ )	1Z"̂;	�V 	L3�	ǞO�K1	L�0K	�0Km

"X. L)N�3 �R _) �/ 
"	 �/.	 L)N�3	�R ƽ),	�/.	��KL</O,	�7a	�.	 N�ǍO,	 <;O±n �L803	�WL"�a  	�ZL"a�	,X1	ǌj W�31	 L/L �V8)=,	�Z�	/n	

�'L8h%	<Z)V	�V 	L3�m	3L)k�	M1�V�n� V8)	+1	a%11KƸj O0	;ſV3)	(�	;O�3�1),	2023.
"	 �/.	L)N�3	�R ƽ),	�.	&X/;,	�7a	-O.	8L8(1),	<ǍM1%	�/"O�;	�Z"	+1	�(KM1%	+'K)P�L/%	�ZL"%	�VL"�a  	

���O�1$=,	�Z�	/n	�'L8h%	<Z)V	�V 	L3�m	;Q�)K	L;ĜKa%	+1	�					a%11KƸj O0	;a�ZƻO	(�	�;�	 O),	2023.
"	 �/.	 L)N�3	�R ƽ),	�/.	7K�K,	7O.	 1K/�P /K1,	�7a	+O.	7O.	�P /K1,	 <ǕƸ	;Q�)K-�$-ƕ	/V/Z1O	�V 	;K&	�Ƹ%/	

ǌj OL/a�	�Z"=,	�Z�	/n	�'L8h%	<Z)V	�V 	L3�m	;Q�)K	L;ĜKa%	+1	�					a%11KƸj O0	;a�ZƻO	(�	�;�	 O),	2023.	

"X. ;-1O/3K	 /$O�a ') 
"	 C7K@	�	1�K�,	;-1O/3K		/L$�a '),	�7a	1K/	L-3K;	+�Z1O,	1KǕ-V1O	+K		�a œQL a�	ŔV ,X/h	�K		+0Z�	�1�V 	

+O�17O	+W1K/O 1	L)ƶ:h$	�V 	L3�	L;ǌZL3�	+O�	L" V³)	�K	7KǍL7�	;/0	�K0KhŇ0),	;a�K1,	;P1µK	�1	
�R L�/	-PNĜ/āK	+1	+<3K	a%11KƸj O0	;ſV3)	(�	;O;O�;��	-2022),	23-	24	 L';a-1,	2022,	�V 1	)Z�"K,	
.K1%m

"	 �Z/Z3	7�l;	7O,	;-1O/3K		/L$�a '),	�7a	1K/	L-3K;	+�Z1O,		;O�O	L;Î3	L7ƲV:$		+�1$Za	�V 	L3�	.KM1%	
;--q"	�1	8W))	��Kh	L8�1	�7(h)	�K		+0Z�	�1�V 	Ǟ�KL3%	�;"ŮQ O	�(KM1%	®Q�1�;	�K	+%K	3�K)K,	
;aðK)Kċ�	�a œQL a�	�1	;Q�)K	�;aǇ1$	+1	�[&K	�					a%11KƸj O0	;ſV3)	 (;O;O�	+O-2022),23-	24	
L';a-1,	2022,	-n�3Pz,	.K1%m

"	 )-NǙ%K	,P �),	;-1O/3K		/L$�a '),	�7a	1K/	L-3K;	+�Z1O,		;O�O	L;Î3	;V	�ŇV)8)3	ņQ13	)V 7�h 	�(KM1%	
�L j 03	,K�L�3V8)	L" V³),	;aðK)Kċ�	�a œQL a�	�1	;Q�)K	�;aǇ1$	+1	�[&K	�					a%11KƸj O0	;ſV3)	
(;O;O�	+O-2022),	23-24	L';a-1,	2022,	-n�3Pz,	.K1%m

"	 L�a%K	/a"3,	;-1O/3K		/L$�a '),	�7a	1K/	L-3K;	+�Z1O,	"VM17VL 7	L;Î3	�K		+0Z�	�1�V 	�ŇV)8)3	ņQ13	
)V 7�h 	�(KM1%		;O�O	�P$7āK	/QƚKa�),	;aðK)Kċ�	�a œQL a�	�1	;Q�)K	�;aǇ1$	+1	�[&K	�					a%11KƸj O0	
;ſV3)	(;O;O�	+O-2022),	23-24	L';a-1,	2022,	-n�3Pz,	.K1%m

"	 �a�O1VċO	 )1n�	�P /K1	 1VċO,	;-1O/3K		/L$�a '),	 �7a	 1K/	 L-3K;	+�Z1O,	 +<))V	 0ZÔ	/<đ+Q$h	;a�V %	 L)�1K)O	
	+�1$Za	�V 	L3�	+O+O�O	L;Î3	;V	Ǟ�KL3%	L<Ɨ h	L3,K,K	�(KM1%	Ƴ;)	'1	/K+,	�O�Za	�O	�R L�/	-PNĜ/āK	+1	
'Q ;1K	a%11KƸj O0	;ſV3)	(�	;O��	� O	2022),	29-30	L';a-1,	2022	,	�ǍKa-P3,	%P�lm

"	 �a�O1VċO	)1n�	�P /K1	1VċO,	�/.	;-1O/3K		/L$�a ')	�7a	1K/	L-3K;	+�Z1O,	<+<))V	0ZÔ	/<đ+Q$h	;a�V %	L)�1K)O	
	+�1$Za	�V 	L3�	+O+O�O	L;Î3	;V	Ǟ�KL3%	L<Ɨ h	L3,K,K	�(KM1%	Ƴ;)	'1	/K+=	�O�Za	�O	�R L�/	-PNĜ/āK	+1	
�					'Q ;1K	a%11KƸj O0	;ſV3),	2022

"	 0K3K�K3K	L;7Ka�)V0P3P,	�/.	;-1O/3K		/L$�a ')	�7a	�OL)7K;	-ZŐQ,	<�a 1)V 	�,	/VL"�3	L&aØ	/n	��Kh-�P 83	
+O+O�O	L7ƲV:$		+�1$Za	�V 	L3�	�;aǇR %	+O+O�O	L;Î3	�K		+0Z�	�1�V 	;O�)�)	�(KM1%	+O+O�O	L;Î3	
�P$7āK	/QƚKa�)=	�L hL,L803	�a VL3�n;	�,	L&aØ	+1	�					'Q ;1K	a%11KƸj O0	;ſV3),	2022
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"X. /K); �P /K1 �V)K 
"	 �;	 L/;,	�/	�V 	�V)K	�7a	 �	�P /K1	 L�+K!O,	 <�+'K	�-a()	)P{+	/8O)	3L)k�	 L;ǌ/	�V 	 L7�K;	�O	�1,=	

2022	�					�a L"0K	�K	a L;3	�a 1)V8)3	;-;V³)	�X)�n ;	 (�	�)"O�	�;;O��)),	 2022,	+O+O.1-6,	
doi:10.1109/INDISCON54605m	2022.9862877.���1�.		

"	 �O.�V .�/.�V .	�V)K	�7a	�.�V .	/Z<1)K,	<�Ň h1	"ZL/)V V"	+K71	L;ǌ/	/n	/<đ+Q$h	;/K8Z()	�K3	+1	'Z-K1K	�[1	
L�0K	�0K=		+K71,	L)0a�$	�7a	�źV"V"	�$KL30Za	+1	2023	57Ka	a%11KƸj O0	;ſV3)	(�	;O+O;O	�;),	�3K<K-K',	
.K1%,	2023,	+R.;a.	1-6,	"O��	:	10.1109/ICPCES57104.2023.10075983	

"	 �.	a8P/K),	-O.�V .	+KL$�<O,	�.	L/�K	�7a	�/.�V .	�V)K		�7a	�Z :	�W1-NǑ1	�/	�7RLā	'Z3)Za	�V 	/Z"	L)ƶ:h$	+1	
3K�Q	��	)P�Q 3O	�(K1	%�)O�,	�7a	�Z ;	2022	227Ka	1KƸj O0	+K71	�$K3O	;ſV3)	(�)+O�;;O),	)		L'ƛO,	
.K1%,	2022,	+R.;a.	866-871,	"O��	:	10.1109/NPSC57038.2022.10069983.	

"	 �;.	�3.	�P�K3Pz	�7a	�/.	�V .	�V)K,	<"ŮQ��/�;-�(KM1%	L)0a�$	�µ	)P�0Z�Za	�V 	L3�	;a'.h	�Z$	�0)	
�K	+P)1Oµ$=	2022,	227Ka	1KƸj O0	L7'̂%	�$K3O	;ſV3)	(�)+O�;;O),	)		L'ƛO,	.K1%,	2022,	+O+O.	142-147,	
"O��	:10.1109/�)+O�;;O57038.2022.10069795	.

"	 �;.	"W8,	�/.	�V .	�V)K,	+O.	8X	�7a	+O.	"O.	�31�1,	�Ň h1	�(KM1%	;a;K()Za	�O		+NǑL%	/n	)�K1Kċ�	)P�/	
L'8Kċ�	M13V	(32®Q)	�V 	�'8h)	�K	+P)1K73Z�),	2022,	227Ka	1KƸj O0	L7'̂%	�$K3O	;ſV3)	(�)+O�;;O),	)		
L'ƛO,	.K1%,	2022,	+O+O.	679-684,	"O��	:	10.1109/�)+O�;;O57038.2022.10069274m

"	  O.	�V .	�V .	� 	3.,	<L-�L;a�:	L;a�ZCV @;h	�V 	L3�	L-�	"V K	�)KL3L ¹,=	2023	+K71,	�a  j Z3=	�a -V"V"	L;ǌƄ	
(�	;O+O;O	�;),	�3K<K-K',	.K1%,	2023,	+O+O	1-5,	"O��	:	10.1109/�	;O+O;O	�;57104.2023.10075932	
+1	57Ka	a%11KƸj O0	;ſV3)m

"	 �;.	"W8,	 �/.	�V .	�V)K	 �7a	 +O.	"O.	�3V�1,	 <�Ň h1	 �a O�V V"	+K71	 L;ǌ/	�V 	 L3�	)P�/	� �	�(KM1%	
L'8Kċ�	 M13V�a�	 '8h)	�K	 ��	ƥK+�	�'8h)	 /QƚKa�),=	 2023	 �[ĤZL��O	/n	 )7K�K1	 <V%P	 'Q ;1K	a%11KƸj O0	
;ſV3)	(�	�)�;O��)),	-q�3Z1,	.K1%,	2023,	+O+Om	1-5,	doi:	10.1109/INOCON57975.2023.10101136.

"X. /<V8 17O a�)K& +L$�1 
"	 L/L/:K	�/	/V)�K&,	/<V8	17Oĺ)K&	+L$�1	�7a	<1O8	�O.,;	<	+K)O	�V 	)O�V	3"O	�/VL�a�	�V 	L3�	0Z�	-O/,XL/k�	

<V%P	 K�/	"Z/V)	-)K/	�7RLā	"Z/V)	L73a-	�O	%P3)K=m	�					�;O	��)�;	�O	�K0h7KL<0Za	/n,	2022,	<WŸ )	
1Z"̂;,	¡Q -1	2022.

"	 L/L/8K	�/	/V)�K&,	/<V8	17Oĺ)K&	+L$�1	�7a	<1O8	�O.,	<�V -7V7	+K)O	�V 	)O�V	3"O	ĬL)�	�/VL�a�	�V 	L3�	
��	/X"L3a�	 Q 3	�V 	{+	/n,=	�					�;O	��)�;	�O	�K0h7KL<0Za	/n,	2022,	<WŸ )	1Z"̂;,	¡Q -1	2022.	

"	 1Z8)	+O	/WĖQ�,	/<V8	17Oĺ)K&	+L$�1,	L.3K:	�1	<1Vĺ)K&),	0V3	%Pa�	�V),	�W�-	�3	�K1V o�Z,	�K0)	
-P�K)),	L�1$	L7ƽP	)K1K0$,	�V ;7'K;	;O,	�O%K	/WĖQ�,	<0Q�;	�/VL�a�	�V 	L3�	�1�3	�(KM1%	);P+17K�ó	
7OL"0Z	;K1Ka8O�1$=,	�/�	;O;O��		/VL"�3	ƌj K;K	a"	�Z	;13	-)K)V	/n	��L%	�O	%O;1O	a%11KƸj O0	
�K0h8K3K	(��;�/0Q�;)	�O	�K0h7KL<0Za	/n	m	L;%ź1	2022.

"	 /0a�	� K1V ,	/<V8	17Oĺ)K&	+L$�1,	/K(7)PŀO	�.�).		7a	�K0�O	�/,	<L(�<$	�V 	'[1K)	L�0K8O3	L8µ$:	
ƌj K;K	a"	�/VL�a�	/n	-O/,XL/k�	�V 	L3�	;L�0	L8µ$	#Ka�K,=	/VL"�3	�/V�	M1�a ǌj³)	<V%P	/8O)	3L)k�	+1	
�/�	;O;O��		�O	57O a	a%11KƸj O0	�K0h8K3K	�O	�K0h7KL<0Za	/n,	�/�3�/�	�1	2022,	 L;a�K+P1,	 L;%a-1	
2022.		https://arxiv.org/abs/2208.00464

"	 L/L/8K	�/	/V)�K&,	/<V8	17Oĺ)K&	+L$�1	�7a	<1O8	�O.,	<a"17K 1	3"O	ĬL)�	�/VL�a�	<V%P	��	�P 83	�X;	
�1V 	-O/,XL/k�,=	�;O	��)�;	�O	�K0h7KL<0Za	/n,	2023,	L3/M1�,	�Q),	2023.	(ǞO�R %)

"	 L/L/8K	�/	/V)�&,	/<V8	17Oĺ)K&	+L$�1	�7a	<1O8	�O.,	<a"1-7K 1	ĬL)�	3"O	�/VL�a�	<V%P	 K�/	"Z/V)	
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"O��;	-O/,XL/k�	�1	;O�V" O	-O/,XL/k�	�V 	;Xř7V01	�K0KhŇ0)	�O	%P3)K,=	�;O	��)�;	�O	�K0h7KL<0Za	
/n,	2023,	L3/M1�,	�Q)m	2023.	(ǞO�R %)

"	 L/L(3K	/(P;Q')),	/<V8	17Oĺ)K&	+L$�1,	 L/L/:K	�/	/V)�K&,	<1O8	�O.	�7a	�'O+K	�1,	<ĬL)�	�/VL�a�	
<V%P	/ƌO3V0M1a�	%�)O�	ĦK1K	�V -7V7	 Q 3-X¹	�K		+0Z�	�1�V 	a"17K 1	 K1�V 	/X"L3a�,=	�;O	��)�;	�O	
�K0h7KL<0Za	/n,	2023,	L3/M1�,	�Q)m	2023.	(ǞO�R %)	

"	 �O<M1	7O	�1	�7a	/<V8	17Oĺ)K&	+L$�1,	�Z�	/n	<.[L%�O	;a�KL3%	�<)	L8µ$	�(KM1%	;K�"	ǇW )	;Z)K1	
�L70Za	�K	)P�1$=m	�;O	��)�;	�O	�K0h7KL<0Za	/n,		2023,	L3/M1�,	�Q),	2023.	(ǞO�R %)

"X. 1V7L% +o)K.)  
"	 �V .	 �$V8	 �7a	 �1.	 +ģ)K.),	 <;V/O-�)KL3L �3	 /X"3	 �K	 	+0Z�	 �1�V 	 +V1Z=ǇK� -L;L3�X)	  n"V/	 ;[1	

�ZL8�K�a	�K	L7ƲV:$=,	�					)W)Z	2022,	�P3K		2022.
"	 �/.	�.	�X)O,	�;.	;P1V8,	 O.	��.	�[(1O,	�7a	�1.	+ģ)K.)	<+Z1;	L;L3�X)	/X,t3X�O	�K	/XĎQ3V8):	"Z+n 	

��K�%K	�1	�3V¡j Z3K� 	;a1�)K	�V 	;K&	;<;a-a(=	2022	�					)W)Z V©Z3X�O,	;K/�O	�1		+�1$	;ſV3)	
(�					�)�/"O;O	2022),	)7a-1	2022.

"X. 8WµK73O L��K�a%O  
"	 �;.	�ƛK�Pa"3K,	�;.	L���a%O,	+O.	73O,	�L80K		L)0a�$	;ſV3),	'Lµ$	�ZM10K	/n	<�P$�	/K+	8Z1	�1	;<;a-Ĝ	

0Z�Kċ�	8Z1	�V 	;K&	� )K-�(KM1%	L7%M1%	LCƌM1a�=,	+O+O	920-925,	2022

"X. ;P�/_/ /P3K 
"	 +O.	�V .	�aL�/K3K	�7a	�;.	/P3K,	<;a8ZL(%	;X h-�)	�ƊZM1'/	<V%P		â	�'8h)	7O�3�;�		�L�h  V�1,=	2022	

;L�h  	�1	L;ǌ/	+1	�					a%11KƸj O0	;a�ZƻO	(�	�;;O��;),	�Nǌ),	 O�¹,	0Q�;�,	�Q),	2022

"X. ;P�Z/3 "V 
"	 ;[L/�	"V,	�W 3K;	�;	7V3,	�7a	;P�Z/3	"V,	<5.5	�O�K< ̂h�	7K	/W¹	�NŔ�V 8)	�V 	L3�	+W )h	L7L7(%K	L7L(	�K	

	+0Z�	�1�V 	)Z7V3	;VƖ	��;Z3V V"	/ƌO+3	�)+P 	�1	/ƌO+3	�	 +P 	�a  O)K=,	347n	�					�L80K-
�8Ka%	/K��Z7V7	;ſV3)	�O	�K0h7KL<0Za	/n	ǞO�R %	L�0K	�0K,	29	)7a-1-2	L';a-1,	2022,	0Z�Z<K/K,	�K+K)m

"	 /a"3K	+7);P&	1VċO,	/Z<ſ'	ŤP3	8P�Q 1,	�7a	;P�Z/3	"V,	 <�V -/�V --q"	�V 	 L3�	/W�V L)�3	ĆQ)VL-L3 O	;L<%	
-q"L7"̂&	;/K0Z�)	�V 	;K&	)Z7V3	7K�"-q"	3OL)01-;�Ph 31	 j Ka;L/8)	��K1	�P7O�1$	�)7 h1=,	347Ka	�					
�L80K-�8Ka%	/K��Z7V7	;ſV3)	�O	�K0h7KL<0Za	/n	ǞO�R %	 L�0K	�0K,	29	)7a-1-	2	 L';a-1,	2022,	0Z�Z<K/K,	
�K+K)m

"	 �W 3K;	�;	7O,	;[L/�	"V,	�7a	;P�Z/3	"V,	<	â	� )K	�Z$	NǑ1	+<3K	�"h1	�1	'Q ;1K	�"h1	-q"ǌX+	�O±n ;O	
;V3VN¡7	;1,V ;	� 	 V1K< ̂h@	M1�O/=,	347n	�					�L80K-�8Ka%	/K��Z7V7	;ſV3)	�O	�K0h7KL<0Za	/n	ǞO�R %	
L�0K	�0K,	29	)7a-1-2	L';a-1,	2022,	�K+K)m

"	 �&P3	�	;Z�,	�7a	;P�Z/3	"V,	</K��Z7V7	�Vǌ	�/VL�a�	�V 	L3�	3Z"V"	L;L3aL"j �3	"K��3VN¡j�	�V 	;K&	<K,-
�L3LŌ�3	+W1KL;L �	+W�	7K3K	0Q"ŮQ-O	�a  O+Z"3	�a  O)K=	�a  V)K	�1	�;K1	+1	�					a%11KƸj O0	;a�ZƻO	�1	
0Q�;�);O-0Q�1�;�		1V L"0Z	L7ðK)	-W!�	�O	�K0h7KL<0Za	/n	ǞO�R %	L�0K	�0K,	23-28	�P3K	,	2023,	+Z h3q",	
�1V�),	0Q�;�..

"	 'V-�O%	8/Kh,	z$	�/	�1,	�7a	;P�Z/3	"V,	<L7ǍKM1%	�	�;�/	-q"	)P�0Z�Za	�V 	L3�	"-3	;V³)	<K�L�"	
�+31	�K		+0Z�	�1)V	7K3K		+ņK;	ĆQ)V-3	 L/¹1=,	�					7K013V;,	�a  O)K	�1	/K��Z7V7	;a�ZƻO	�O	
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�K0h7KL<0Za	/n	ǞO�R %	L�0K	�0K,	7-10	�Q),	2023,	�Ka(O)�1,	.K1%m
"	 /O1K	1K)O,	;P�Z/3	"V,	�7a	'ONō	'K;	�R ƽK	<�O±n ;O	/ƌOŔV¹1	�V 	L3�	ƌj K	�X"-q"	1-6GHz	�1	6-10GHz	

-q"+K;	L,ƌ1=,	�					7K013V;,	�a  O)K	�1	/K��Z7V7	;a�ZƻO	�O	�K0h7KL<0Za	/n	ǞO�R %	L�0K	�0K,		7-10	�Q),	
2023,	�Ka(O)�1,	.K1%m

"	 �&P3	�	;Z�,	�7a	;P�Z/3	"V,	</K��Z7V7	Ǎ)	�q ;1	�K	+%K	3�K)V	�V 	L3�	�O±n ;O	�0)Kċ�	;%<	�V 	;K&	
/Z)Z+Z3	�a  O)K=,	�Z�	/n	ǞO�K1	L�0K	�0Km	�					7K013V;,	�a  O)K	�1	/K��Z7V7	;a�ZƻO	�O	�K0h7KL<0Za	/n	
ǞO�R %	L�0K	�0K,		7-10	�Q),	2023,	�Ka(O)�1,	.K1%m

"	 �&P3	�	;Z�,	�7a	;P�Z/3	"V,	<-K0Z/VL"�3	�/VL�a�	)P�0Z�Za	�V 	L3�	<VL/ǗV M1�3	"K��3VN¡j�	3n;	3ZL"a�	
�V 	;K&	�¡P+3	M1�	�XL)�3	<X)h	�a  O)K=,	�					7K013V;,	�a  O)K	�1	/K��Z7V7	;a�ZƻO	�O	�K0h7KL<0Za	/n	
ǞO�R %	L�0K	�0K,	7-10	�Q),	2023,	�Ka(O)�1,	.K1%m

"X. �O)K& 7O 
"	 -K0�Q	;O.	�7a	7O.	�O)K&,	<�a 1,V L;a�	+O�Z�3VN¡j�	;n;1	�V 	L3�	�V -3	+1�O7O	�W +VL; n;	�V 	�L%	;a7V')8O3	

��	 	ŀ%	 7ZƌV�	 �Ÿ3O,K01	 0Z�)K=	 �					 �a 1)V8)3	 �aǌx /n� V8)	 �a "	 /V�1/n 	  V©Z3X�O	 �X)�n ;	
(�	2�/ O;O),	�P �3K3a+P1,	/3VL80K,	/		2023.	(ǞO�R %)

"	 )K1K0$)	 +O.+O.,	 7O.	 �O)K&,	 �3K�/	 7V$P	 /K(7	;K	,	 �;.-O.	�Kƥ	�O%K	 �7a	�K&l	 -K3K;P�/ę/,	 <�	 )Z7V3	
M13W¹V8)	�L;3V 1	�(KM1%	 L;a�3-�L3/n 	  K�+	 �a"¡n;- Q - K�/	�Ň h1=,	 ;n�L;a�	  V©Z3X�O	 +1	 +a�<7Ka	
a%11KƸj O0	;ſV3)	(�	;O�; O),	L;")O,	�ǌj VL30K,	2022.

"	 )K1K0$)	+O.+O.,	7O.	�O)K&,	�1.	1K~3	1K�K,	7O.	;Z7-1L)�	1K�	�7a	�K&l	-K3K;P�/ę/,	<��	�P 83	�a"³)-
 Q -L"L� 3	�)7 h1,	L",1n�L803	 K�+	�a"N¡7	;n;1	�V 	�X�3	�L%1Z(	�V 	�L%	;a7V')8O3=,	;n�L;a�	 V©Z3X�O	
+1	+a�<7Ka	a%11KƸj O0	;ſV3)	(�	;O�; O),	L;")O,	�ǌj VL30K,	2022.

0KaL��O L.0KaL��O  
"X. ,�3 </'  
"	 ,�3	 </'	 3	 L')Ka�	 30	 /		 ;V	 03	 �Q)	 2022	 %�	 L�)V7K,	 NǞ ̂�13q"	 /n	 L�L;�)	 �a�OL)0M1a�	 �1	

)W)Z V©Z3X�O	(	Ǖ))	�V 	L3�	0Q1Z+O0	;Z;K0 O	�K	227Ka	a%11KƸj O0	;ſV3)m

"X. �)a'  O.�).;O.  
"	 �)a'	 O	�)	;O,	�/aL�%	7K%Kh,	/W�V L)�3	�a�OL)0M1a�	;VL/)K1	�Ra�3K,	�	�	 O	1Z+A,	30	L;%a-1,	2022.
"	 .0	/K)V,	)O1�	�P /K1,	;PL�0K	;1�K1,	�)a'	 O	�)	;O	�7a	8L/%	-ÅO,	<-a'-0PNÓ%	�W;-+1/K$P�1$	)P�0Z�	

�V 	L3�	;P+1;ZL)�	�Pa "3K�K1	�W;	)Z�3	�V 	L"�K�)	<V%P	+ĜL%=,	%13	+1/K$P�1$	�1	ǖV	L;ǌ/	�L80K	+1	
227Ka	7KL:h�	;ſV3)	(�	�3��;�;-	�L80K	2022),	28-30	¡Q -1,	2022.

"	 )O1�	�P /K1,	.0	/K)V,	;PL�0K	;1�K1,	�)a'	 O	�)	;O	�7a	8L/%	-ÅO,	<�W;-� Z/K��V8)	L;ǌ/	/n	L+�3O	
L"3O71O	ĆQ-	�V 	/Kī/	;V	L+�3O	~		(K%P	�V 	�ƥ/K)	�7K<	'1	�K	)P/K)=,	L3L±"	� /K��V8)	�1	ǖV	L;ǌ/	
�L80K	(�	�3��;�;)	+1	227Ka	7KL:h�	;ſV3)	-�L80K	2022),	28-30	¡Q -1,	2022.

"	 �	�3��;�;	 -�L80K	 2022:	 L3L±"	� /K��V8)	 �7a	ǖV	 L;ǌ/	�L80K	 +1	 227Ka	 7KL:h�	;ſV3),	 28-30	
¡Q -1,	2022,	�a'[1,	.K1%:	�)a'	 O�);O	)V	.K�	L30K	�1	7V	;ſV3)	�V 	�0Z��Za	(�K0h�/	īµ)	/n	;V	��	
&V,	�Z	L�	.K1%	�V 73	'Q ;1O	-K1	�0ZL�%	L�0K	�0K	&Km	
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"X. )Q+ �Q 1& /K)K   
"	 ǔV<K8O:	 /P��l,	 )Q+	 �P 1&	 /),	 �3V¡j XL)�	 ǌV&ZǇZ+	 �K	 ��	 +Q$h%0K	 0PNÓ%	 7K��Z-ĬL)�	 /X"3,	

�a 1-)X�@	 2022	 -	 8Z1	 L)0a�$	 �a�OL)0M1a�	 +1	 517O a	 a%11KƸj O0	 �Ka�V;	 �1	 �'8h)O,	 ÖK;�Z,	ǇX 3q",	
0Q�V m	 https://az659834.vo.msecnd.net/eventsairwesteuproad/production-inconference-public/
feae27dd3d224c75900d5ff9e639c9ed

"X. ��(1 'P+K'Q   
"	 L.3K:,	+O.	�/.,	��(1,	"O.,	 �7a	3P�,	�¹.	 (2022,	 L;%a-1);	7K01-	"O�/	 L"9�K�h	+Ơ	�K	/8O)	3L)k�	

�(KM1%	7�l�1$	�1	L7ƲV:$m	)W)Z/WņP,W �M1a�	+1	87Ka	a%11KƸj O0	;ſV3)	%&K	�;O�;�/	�7a	 	 L"L� 3	
/WņP,W �M1a�	+1	�[&K	�	 O	;a�ZƻO,	�013q"m

"X. "O �V 87)  
"	 1a�Q	�/	�1	�7a	�V 87)	"O,;	�!Z1	��	�;�		4140	L/�	(K%P	�ǕK%	�V 	1ZL3a�	;a+�h 	&�K)	�K3	+1	-V;	3PL��n  	

/n	!Z;	3PL��n  	�V 	L%M1£	7�)	�L%8%	�K	�.K7,	/W�V L)�3	�a�OL)0M1a�	/n	��L%	+1	20	7Ka	�	�;�/		
;ſV3),	�	�	 O	1Z+A,	19-21	/		2022.

"	 )P1K�	;K�,	�K/1K�	�/	�7a	�V 87)	"O.	�L"L 73O	/WņP,W �"h	�)�Z)V3	718	�V 	�V L a�	L701	ī0)	+1	L-ƌ	
�M1�a  V8)	�K	�.K7m	�ĤZL��	 j K�-Z3X�O	+1	 117Ka	a%11KƸj O0	;ſV3),	 12-14	 L';a-1	 2022,	)		 L'ƛO,	
.K1%m

"X. �V  7O �) ;P1n�  
"	 1a�Q	�/	�1	�7a	"O.	�V ;7)	(2022),	+Q$hz+V$	�!Z1	L��	��	��	�;�		4140	L/�(K%P	�ǕK%	�V 	1ZL3a�	;a+�h 	

&�K)	�O7)�K3	+1	-V;	3PL��n  	/n	!Z;	3PL��n  	�V 	L%M1£	7�)	�L%8%	�K	�.K7m	/W�V L)�3	�a�OL)0M1a�	/n	
��L%	+1	207Ka	�	�;�/		;ſV3)	(19-21	/		2022)-	ǞO�R %

"	 ǞLŏ3	L;a<	�7a	�V 7O�)	;P1n�;	 Q  V	~�	ƥK;	�V 	�K1Za	�1	�Q/)V	7K3O	�K@OL30K		L"Ǉ	�K	%)K7	%O�%K	�K1�,	
�	�);O��/	(�ŔK�"	/W�V L)¹	+1	.K1%O0	;ſV3))	-2022,	�)�	 O	�/8V'+P1,	11	)7a-1	2022.

"	 �V 	7O	�)	;P1n�,;	 57Ka	�	�);O��/	 (�ŔK�"	/W�V L)¹	+1	.K1%O0	;ſV3)),	 11-13	)7a-1	2022,	�)�	 O	
�/8V'+P1,	�	�;��/	(�a L"0)	;Z;K� O	,X1	�ŔK�"	/W�V L)¹)	ĦK1K	�0ZL�%m

"	 /Z<ſ'	8,O�	�V .�V .	�7a	�V .7O.�).	;P1n�.	��	+M1L/%	!Z;	/n	;%<	'1K1Za	�O	;/L/%	�ZAO	�V 	L3�	%)K7	%O�%K	
�K1�m	57Ka	�;�	;O		(ǌj�13	�a OL� O	�X)�n ;	�a "	�ÈOL-8)),	�	�	 O	<W'1K-K',	15	L';a-1	2022m

"	 �V .7O.�).	;P1n�	ĦK1K	L')Ka�	12	;V	16	L';a-1	2022	�V 	'[1K)	�O-�X)�n ;	�K0h8K3K	;L<%	�	�	 O	<W'1K-K'	/n	
57n	�;�	;O		(ǌj�13	�a OL� O	�X)�n ;	�1	�'8h)O)	/n	ƥN£�%	{+	;V	.K�	L30K	�0Km

"X. �/Z' �Pa %O�K)K  
"	 �L:�1$	+V1�K,	7O.	;-1O8,	;P�O%	L7�0),	�7a	�/Z'	�P NĲ�K)K;	�/)O	L'8Kċ�	+7)	 1-K�)	�Z Z K�+	+1	

��	�K0ZL��	�1	;aÃKċ�	ī0)m	ŞQ�"	/W�V L)¹	�1	ŞQ�"	+K71	�K	97Ka	a%11KƸj O0	�1	497Ka	1KƸj O0	
;ſV3)	2022,	14-16	L';a-1	2022,	�	�	 O	{A�O,	.K1%m	+V+1	�	"O:	FMFP2022-0223.	

"	 +X3	 Z)O,	�V;L7)	�Z;,	�;.7O.	�.P,	�7a	�/Z'	�P NĲ�K)K;	�1V3Q	�W;	-)h1	/n	7K0P	�7V8	�K	�K0ZL��	ī0)m	
ŞQ�"	/W�V L)¹	�1	ŞQ�"	+K71	�K	97Ka	a%11KƸj O0	�1	497Ka	1KƸj O0	;ſV3)	2022,	14-16	 L';a-1	2022,	
�	�	 O	{A�O,	.K1%m	+V+1	�	"O:	FMFP2022-7791.
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"X. ;Z7) 3K3 'K;  
"	 ;Z7)	3K3	'K;,	�/aL�%	7K%Kh,	-K0Z/Vżn;	2022,	L;%a-1	15-17,2022,	�	�	�;;O	-q�3Z1m

"V K L7ðK) 
"X. ;<V3O .�K  
"	 �K3	�Ra�3K	/n	 1V L�L3�a  	ǇV 3V-3	 L7;a�L%	�K	+%K	3�K)Km	�;.	L.3K:,	;<V3O	.�K,	+O.	'O+�	�7a	)O8	

/WĖQņQ1Z�a œQL a�,	�a"	511,	+Rƻ	22-33	(2022)
"	 L.3K:K	 �;,	 ;<V3O	 .�K,	 </'	 'K'1�1,	 'O+�	 +O,,	 <"O+	 �¹ j O/	 L/¹�1	 /X"3	 ,X1	  K�/	 ;O1O@	

,Z1�KNǌa�=,	;Q�)K	�1	ðK)	�-a()	+1	;ſV3)	(;O�	�V �/)2022.
"	 L8�K	 /L3�,	 ;<V3O	 .�K,	 ;O"O�O;O�):	 �K,	�ŇZƚQ8)	 )V 7�h 	�K	 	+0Z�	�1�V 	�a "O8)3	"V	 )Z7Z	 "j �	

�V)1V L 7	/X"3,	�oœQ V8)3	�$L7�	�O7L7ðK)	/n	)P;a(K),	2023.

"X. /R$K3 �KaL% 'K;  
"	 	L�%	�)7;8)	)V 7�h 	 L7�L;%	�1)V	�V 	 L3�	"Z/V)	ðK)	�V 	;K&	L8µ$m	M1ſZ)	.Z;3V,	/R$K3	'K;;	/8O)	

3L)k�	+1	�L80K		;ſV3)	(�;O�/�3),	2022.

"X. )K1K0$) �%+P1/ �R :$  
"	 �;	�PōK,	�O	�KƙV,	�)	;O	�R ƽ),	�;	�W),	)		L)ƿµ%K	(K1$K	�V 	;K&	,V 01	¯ǌM1a�	<V%P	��	�P 83	�ƊZM1'/,	

"V K	/K�L)a�	�1	)X3V�	L"Ǉ71O	+1	Nǖa�1	)V�1	�)hƠ	ĦK1K	L)ƿµ%K	�1	+Q7Kh�<	+1	L78V:	a�	<V%P	ǞO�K1	
L�0K	�0Km

"	 �;	�PōK,	�;	�W),	�O	�KƙV,	�);O	�R ƽ),	�)	<V/�a�,	¯ǌM1a�	�ƊZM1'/	/n	;/Q<	�1	ƥN£�%	L)ƿµ%K,	
�oœQ V8)3	�a VL3�n;	/n	ī0),	2023

"	 7O	�K/KµO	�7a	�)	;O	�R ƽ),	ƥKÃK	0ZÔ	+0h7VLµ%	"Z/V)	)P�Q 3),	%aL��K	)V 7�h 	+1	�					a%11KƸj O0	
;a0P£	;ſV3),	2022

"	 �	�/V),	-O	3K"1V�K,	�7a	�)	;O	�R ƽ),	ŝQ-8X 	/V K-3L)k�	/n	;+Z h-±V 1O	L8ř̂;	;V	L)+ )V	�V 	L3�	�"71;WM103	
�Z�V³),	� Z�/�3	�X)�n ;,	3V 	�VL�a �	M1�ƌ̂;	7�h 8X+,	2022

"	 �	�/V),	-O	3K"1V�K,	�7a	�)	;O	�R ƽ),	ŝQ-8X 	/V K-3L)k�	/n	;+Z h-±V 1O	L8ř̂;	;V	L)+ )V	�V 	L3�	�L%�Q 3	)P/K),	
/8O)	3L)k�	�1	"V K-V;	/n	ðK)	�O	�Z�	�V 	L;ĜKa%Za	�1	ųK;	+1	0Q1Z+O0	;ſV3)	(	;O�/�3+O�V "O"O),	
2022.

"	 �/	L;a<,	�;�;	�)�V%O,	�;	�PōK,	�O	�K3/V,	�;	�W),	�);O	�R ƽ),	�0Z£K	�O	,O�1-�"h1	�K&L/�%K	�V 	
�(K1	+1	�ƊZM1'L/�	;<K1K,	"V K	L7ðK)	�1	"V K	�-a()	+1	�;O�/	a%11KƸj O0	;a0P£	;ſV3),	0P7K	8Z(�%Kh	
;a�ZƻO,	2023	�V 	L3�	ǞO�K1	L�0K	�0Km

"	 �;	�PōK,	�O	�KƙV,	�)	;O	�R ƽ),	�;	�W),	�P+	,V 01	¯ǌM1a�	M1L7L� V"	-	)Z8a;	�a "	�L,L8�a  	�ƊZM1'/,	
ǞK0ā	��n Za	�1	/ƌO-��n 	L;ǌ/	2023	+1	a%11KƸj O0	;ſV3)	/n	ǞO�K1	L��	��.

�K0ZL�% +M10Z�)K �7a 	oZ� +1K/8h'K0O L)L(�'K0%K: 
"	 �P$7āK-;/RĜ	ðK)	�(K1	�V 	L)/Kh$	�O	�1,	"O�; O-�;	�1-O	�;�1�O	-	+O�	:	�ZL)L)�K	+K3,	2022
"	 �L hL,L803	�a VL3�n;	�V 	L3�	M1;�h	¯ǌ1:	/ƌO�Z17V01	+O�	:	;č�O%	'K;
"	 "O�; O	a%11KƸj O0	0K�K	;<K0%K	-	+O�	:	)K1K0$)	;O	�R ƽ),	2022
�}P% L�� ��:  
"	 �)7O��	 O;O	+M10Z�)K	�ǍK7:	8O:h�	�O�/�1 O	�V 	;K&	µL$�Za	�K	7KǍL7�	;/0	/n	+%K	3�K)V	�V 	L3�	
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/8O)	3L)k�	�ƊZM1'/m	"X.	�0a%	1X0,	�);O�1�- O�	�,�1	�1	;<V3O	.�K	�	�	 O-+K3�K"
"	 ;-�K,	ƥKÃK	L��	�K)V	0ZÔ	�K,	%aL��K	)V 7�h 	�1	L.)7	�K,	�)o3	�K		+0Z�	�1�V 	�Ƹ%/	�K0Khċ�	

�P$Za	�V 	;K&	��	)7O)	3O"	0[L��	L"�K�)	�1)V	�V 	L3�	'7K	�O	/<đ+Q$h	�K0Khċ�		+-;a1�)K	�O	+<�K)	-	
"O�; O-�;	�1-O	-	;O�1�O,	;O�	+O�	:	;<V3O	.�K

�	 1O� �L%L7L(0Ka �7a �/aL�% 7K%Kh 
"	 L7.K�	)P;a(K)	;a�ZƻO	-	�)71O	2023
"	 +O�;�O�	 V�		/n	"V K	;K�a;	�1	�L hL,L803	�a VL3�n;	+1	�,"O+O	�V 	L3�	�/aL�%	7£K	-	)K1K0$)	;O	

�R ƽ)
"	 �aǌOĆQ 	�+)	<K	;	-	�)71O	2023
"	 ;<V3O	.�K,	�ZL)L)�K	+K3	�1	)K1K0$)	;O	�R ƽ)	)V	3�.�	180	�K�Za	�V 	 L3�	+V j O�Z1	�V 	'[1K)	%�)O�O	

�K0h8K3K	�K	�0Z�)	L�0Km
"	 .K1%	/n	�a œQ 1	 L7ðK)	/n	 �;O�/	)P;a(K),	 .K1%	/n	 /8O)	3L)k�	)P;a(K)	�1	 L78V:	{+	;V	�	�	 O	

+K3�K"	+1	�K0h8K3K	-	)K1K0$)	;O	�R ƽ)
"	 �XoŔV¹	L;ǌ/	ǇQ 3	/n	L L+a�	+X�a ̂;	+1	/8O)	3L)k�	+1	�/aL�%	ĆQ ZM103	-	�	;O O�;	-	)K1K0$)	;O	

�R ƽ)

�;n; 
"X. 'O+� �0;7K3 
"	 'O+�	�0;7K3	)V	 �L3)Z�;	 L7ƳL7ĤK30,	-Kh)K-8q�+V),	0Q�;�	ĦK1K	�0ZL�%	67O a	 7KL:h�	�X+	�)	 L;L3�Z	

;a�ZƻO	�1	<W�&X)	/n	.K�	L30K	(11-13	/	)
"	 "X.	'O+�	�0;7K3	)V	-PL)0K'O	L7ðK)	�1	/K)L7�O	L7.K�,	-O�;O�	�1	�R L:	-K�K1	�PL,0K	�n �,	�)���	+O-

;O���; O	�V 	;<0Z�	;V	;a0P£	{+	;V	8	�Q),	2022	�Z	16.00	-�V	8�37K0P	+M17%h)	8/)	�1	)P�Q 3)	�V 	L3�	
,;3	/X"L3a�9	+1	��	ƥKÃK)	L'0Km	��0Q,	�)a',	�P�1K%m

"	 "X.	'O+�	�0;7K3	)V	17	/K�h	2022	�Z	�O	;O	L�8Q1	ĦK1K	�0ZL�%	�37K0P	+M17%h)-�L8µ$	�K0h�/	/n	<�R L:	
�V 	µV�	/n	�37K0P	+M17%h)	�O	�P)[L%0Za	;V	L)+ )V	�V 	L3�	;.O	L7:0Za	/n	;<0Z�	�O	�7ư�%K=	+1	��	ƥKÃK)	
L'0Km

"X. ;PL)%K �V  )K01 
"	 "X.	;P)O%K	�V 	)K01	)V	L')Ka�	23	�)71O	2023	�Z	<L30K	ǇQ 3	�,	�a�OL)0M1a�,	+K3�K"	ĦK1K	L)/Kh$	;K/�O	

�1	�[ĤZL��O	�V 	/Kī/	;V	NǑ1%K	�O	�Z�	+1	��	ƥKÃK)	L'0Km
"	 "X.	;P)O%K	�V 	)K01	)V	L')Ka�	3	,171O	2023	�Z	�	�	 O	/�K;	/n	 O�1;O	�V 	L3�	;ǌV)V-3	/WL j¹	�1	

-K�a";h	+1	��	ƥKÃK)	L'0Km
"	 "X.	;P)O%K	�V 	)K01	)V	L')Ka�	15	/K�h	2022	�Z	�O	;O	L�8Q1	ĦK1K	�0ZL�%	�37K0P	+M17%h)	-	�L8µ$	�K0h�/	

/n	<�a �O 	L)/Kh$	/n	7W�Nƕ�	;K/L�0Za	�1	�L�0K�a	ĦK1K	�K-h)	+'L�ǡ	�Z	�/	�1)K=	+1	��	ƥKÃK)	L'0Km
"	 "X.	;P)O%K	�V 	)K01	)V	L')Ka�	17	/K�h	2022	�Z	<.K1%O0	�a �O 	;aǑK)	�K3O� 	�WŌ1	�V 	�a �O 	L'7;	;/K1Z<=	

/n	<)P�0Z�Za	�V 	L3�	,K�-1	L"�K�)=	+1	/PÃ	.K:$	L'0Km
"	 "X.	;P)O%K	�V 	)K01	)V	22-23	,171O	2022	�V 	'[1K)	;O�;�	�1-�;	�1;O	ĦK1K	�0ZL�%	<�a �O 	)P�0Z�Za	

/n	 7W�Nƕ�	;Po#O�1$	�K		+0Z�	 (��3 O��1;O��)	 	2022)=	+1	�)3K�)		ŀ%	+KĊ�/	/n	 <,K�-1	
��K1Za	ĦK1K	,K�-1	�-L3%	�a �O 	L78V:%K�a=	+1	��	ƥKÃK)	L'0Km
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"X. L'}K +O 7O 
"	 aL�/K	;O.�;.	�7a	L'ƥK	+O.7O.	(2022);	�V L8�K	71Z(	+1%	�$K3O	�K		+0Z�	�1�V 	7:Kh	�VM1%	#3K)	L7,3%K�a	

�K	8/)m	+M17<)	.Q-%�)O�O	+1	a%11KƸj O0	;ſV3),	L�0Z	 Wň-2022,	01-03	�Q)	2022
"	 "X.	 L'ƥK	+O.7O.	)V	10	�Q)	2022	�Z	"O�V 0Q	;n 1	�,	)V�P13	 M1;Z;o�	�a "	;ǌV)VL-L3 O	ĦK1K	�0ZL�%	0P7K	

8Z(�%Kh�a	�V 	L3�	a%11KƸj O0	;a�ZƻO	�V 	'[1K)	īµ	�1	;/Oµ�	�V 	{+	/n	.K�	L30Km
"	 "X.	 L'ƥK	+O.7O.	)V	+M17<)	.Q-%�)O�O,	 L�0Z	 W)-2022,	03	�Q)	2022	+1	a%11KƸj O0	;ſV3)	�V 	'[1K)	;�	

īµ	�V 	{+	/n	.K�	L30Km
"	 "X.	 L'ƥK	 +O.7O.	 )V	 24	�Q)	 2022	�Z	�	�	 O	/�K;	ĦK1K	 -PL)0K'O	 #Ka�V	�V 	 L7�K;	/n	 L�0ZL;a&VL ¹	�1	

�K�R L%�	,K�-1	�V 	)P�0Z�Za	+1	�0ZL�%	;VL/)K1	�V 	'[1K)	;�	;<-īµ	�V 	{+	/n	.K�	L30Km

"X. �7O$K �a�K(1)  
"	 ;-1O�K	�	�/,	�7O$K	�a�K(1);	</K��ZL-03	L";VL3)V8)	;V3	�K		+0Z�	�1�V 	+L8Ƹ	�3		+�K1	�1	��Kh	

	ćK')	�V 	;K&	37$O�1$9,	(K1$O0	L7�K;	�V 	L3�	)V -8Qņ		Ē�h)	�[ĤZL�L�0Za	+1	a%11KƸj O0	;ſV3):	
�P)[L%0Ka	�1	7;1	(�)�	 O	-	2022),	12-13	L';a-1	2022,	�	�	 O	(�	�;�/)	()-K'm

"	 +O 1,	a�Q	�L3@-K&,	�7O$K	�a�K(1),	Ǟ{+	;K�,	�;.�/.	L87	)K�n�,	/ZL)8	1K�,	(2021);	.K1%O0	�[ĤZL��O	
;aǑK)	+K3�K"	+M1;1	/n	7KǍL7�	;/0	7K0P	�P$7āK	�O	L78V:%Km	7K0P	�P$7āK	�-a()	(�	�	;O�®Q�/)	
+1	�!V 	.K1%O0	a%11KƸj O0	;ſV3)	/nm	�	�	 O	/�K;,	�Vŀ	,	16-18

"	 ;'Ǜ,	�0Z�)	;L/L%,	+P)�h�$	�1	+L8Ƹ	�-a()	+1	�!K	a%11KƸj O0	;ſV3),	L,3K"VNƖ0K,	0Q�;�
"	 "X.	�7O$K	�a�K(1)	)V	7	L';a-1,	2021	�Z	-Zǌ),	/W;K�P;V ̂;	/n	2021	�/�1�;	CX3	/OL a�	�1	�'8h)O	/n	

-K0Z�3V¡j Z�V L/�3	L;ǌ/	�K		+0Z�	�1�V 	+L8Ƹ	�3	;V	;a;K()	+P)�KhNō	+1	��	ƥKÃK)	(�)3K�))	
L'0Km

"X. L')V8 ��'O8) 
"	 22	-	25	�P3K	,	2022	�Z	�	�	 O	(-O��0Q),	7K1K$;O	ĦK1K	�0ZL�%	L-0Xı	,XL;3	ŝQƠ:	'	ŝQ�1	�,	

ƌ1)VL 7	�)�l	 V©Z3X�O�	+1	a%11KƸj O0	;ſV3)	/n	��	�/aL�%	.K:$	L'0Km

"X. L/a Q  +Z1V3  
"	 "X.	L/a Q 	+Z1V3	)V	11	/K�h	2023	�Z	�Za�P)K"P 	� ̂h;	�a "	;K�a;	�X3V�,	%L/3)K"P ,	.K1%	/n	+0Kh71$		+�K1	�1	

-K0Z/VL"�3	)P�0Z�	<V%P	)7O)	;K/�O	L7�L;%	�1)V	�V 	L3�	L"L&0Z�K-Kh/V ̂;:	�K0Khċ�	�1	-~/P�O	L3a�;h	
+1	��	ƥKÃK)	L'0Km

"X. L&1K +O  
"	 �Z;	 �X�h	 �7a	 L&1K	 +O.,;	 �37K0P	 )P/K)Za	 /n	�ċL7ƳK;	 /n	 ;P(K1	 <V%P	 ��	 �L�0K-;a�KL3%	 "K	)ǇV L3a�	

%�)O�m	��O0Q	CX3	/OL a�	L';a-1	2021

/K)L7�O �7a ;K/KL�� L7ðK)  
"X. /R%K 1X0  
"	 L')Ka�	29	L;%a-1,	2022	�Z	+O�O	�1	)P;a(K),	&h8KǏ	L7.K�,	;1�K1	/n	<�O3a�K	/n	�K K,	�$	�1	�L&h�	

;a� =	8O:h�	;V	��	�/aL�%	7K%Kh	'O	�	m	L7¡ZM10K	�X3V�,	+K3�K"m
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"X. )Q+ �X�h   
"	 �aǌOĆQ8)	�,	 �a�OL)0;h	 (�a L"0K)	 ĦK1K	 �0ZL�%	  O�V �/;O		 �Zƛ/,	 �V 13	 /n	 L')Ka�	 09/02/2023	 �Z	

�Z,V 8)3	�L&¹	+1	�/aL�%	ƥKÃK)	�1	�3VN¡j�3	�1	�3V¡j XL)¹	�a�OL)0;h	�K�	īK0	�K		'̂�K )	
L�0K	�0Km

"	 <�VǌV3	�a "	/OL)a�-/VL�a �:	�a �VL�a�	L7'	<V�"V�1	�a "	 V©Z3X�O=,	ƗK)O	L7ƳL7ĤK30,	ǌV 	0QL)7L;h O	�C	ņQ0X�h 	
(�;0Q�)7K	),	0Q�;�	/n	a�V�O	L7.K�	ĦK1K	�0ZL�%	<L3L7a�	�)	3q×V�V�=	;ſV3)	/n	�ǍP%	��	+V+1m	22	�1	
23	/K�h	2023.

"X. 1O$P +QmP;V  
"	 16	L;%a-1	2022	�Z	/30K3/	L7ƳL7ĤK30,	L%z1,	/3ŐP1/	ĦK1K	�0ZL�%	)P�0P£	.K:KL7ðK)	+1	1KƸj O0	;a�ZƻO	

/n	<.K1%	/n	)P�0P£	.K:KL7ðK)	�V 	'K01V 	�Z	+P)b 	�Kō	�1)K	�1		;�K	L7ǍK1	�1)K=	8O:h�	;V	��	L78V:	
ƥKÃK)	L'0Km

"	 3W-,X)	18	/n	.K�	L30K	�Z	22	-25	�Q),	2022	�V 	-O�	�)3K�)	�0ZL�%	L�0K	�0K	&Km
"	 �L3�n 	� ̂h;	�a "	;K�a;	�X3V�,	+K3�K"	�V 	.K:K	L7.K�	�1	�	®Q�;O	ĦK1K	a%11KƸj O0	/K%R.K:K	L'7;	+1	

�0ZL�%	'Z	L'7;O0	1KƸj O0	;a�ZƻO	/n	8�)	+O	;V	+1V 	/K%R.K:K	L8µK:	�P)[L%0Ka	�1	.L7Ǆ	�V 	1KǍV9	8O:h�	;V	��	
+V+1	�ǍP%	L�0Km

"X. ;P'8h) �1 �ZăK	 
"	 1K�O7	�Ka(O	1KƸj O0	0P7K	L7�K;	;aǑK)	(�1�O�)�	7K	"O),	�O+V1a-P'Q 1	/n	<-KB:	��	L7<a�/	oư=	+1	�/aL�%	

ƥKÃK),	31	�)71O,	2023	(�)3K�))
"	 8.K1%	/n	/K)L;�	ǞKǒ	�Z	;/�)V	�V 	%1O�V 9	+1	7VL-)K1	/n	+W)L3ǌ,	��Z)XL/�	�a "	+XL3L �3	7O�3O,	10	

�)71O,	2023	(�)3K�))
"	 8.K1%	/n	�3�O-O O�+	L(�K1	�a'Z3)	+1	7WLƳ�	/K)L;�	ǞKǒ	�Ra�3K	�V 	.K�	�V 	{+	/n	�/aL�%	ƥKÃK)	

;	;K7h�L)�	L7ðK)	L7:0Za	�1	1Kù	/K)L;�	ǞKǒ	�$KL30Za	/n	'V�.K3,	/QƚZa	�1	)WL%�%K	�V 	;a� 	�O	�Ka�9	
+1	;K/KL��	�1	 j Ka;�;�13	/)ZL�L�ĒK	�.K�,	/W�L�3	L7ƳL7ĤK30	/n,	02	,171O	,	2023	(�)3K�))m

�L$% 
"X. +h$ �L-1K� 
"	 25	/K�h	�Z	�	�	�;	�1	.Z+K3	/n	7KL:h�	�L$%	;a�ZƻO	/n	<;%<Za	+1	3Q+	;V	�PAV	ǇV )	-O��L$%	�K	�n �=	

8O:h�	+1	��	ƥKÃK)	L'0Km
"	 12-22	 L';a-1	 2022	 �V 	 '[1K),	 -O��0Q	 7K1K$;O	 /n	�0ZL�%	 a%11KƸj O0	 ;O�	�/+O�	ǇQ 3	 /n	 <;%<Za	 +1	

ùKL/%O0	;a1�)K�a ,	/XĎQL3	ǕV;	�1	�L%8O3%K=	+1	ƥKÃK)	�O	��	�Ra�3K	'O	�	m
"	 27	;V	29	L';a-1,	2022	%�	�	�	�;	�1	+P$V	�K	'[1K	L�0K	�1	��	L7.K�O0	;VL/)K1	L'0Km

"X. 8Z� �P /K1 
"	 26	�Q)-1	�P3K	,	2022	�V 	'[1K)	�ǕQ,	 LC)3q"	NǑ%	�ƌZ	L7ƳL7ĤK30	/n	�0ZL�%	;Q�)K	L;ĜKa%	+1	2022	

�					a%11KƸj O0	;a�ZƻO	/n	.K�	L30K	(7KǍL7�	%[1	+1	.K�	L30K)
"	 11	�Q)	2022	�Z	�	�	 O	+K3�K"	/n	�0ZL�%	L7@)	7�h 8X+	2	/n	.K�	L30Km
"	 �	�	 O	+K3�K"	/n	17-18	,171O	2023	�V 	'[1K)	�0ZL�%	8�L$%	L7.K�O0	;a�ZƻO9	/n	8;Q�)K	/n	ùKL/L%9	

8O:h�	+1	ƥKÃK)	L'0Km
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"	 15-17	 L;%a-1,	2022	�V 	'[1K)	1K�L�1O	ǇQ 3	�,	�a�OL)0M1a�	�a "	 V©Z3X�O,	�ZNâ	/n	�0ZL�%	�a VL3�n 	
�a œQL a�	�1	"V K	;K�a;	�V 	 �L$%	+1	a%11KƸj O0	;ſV3)	/n	 8"V K	 L7ðK)	<V%P	�P �	;a.K7)K	�1	;KaNÃ�O0	
	+�1$9	+1	��	�/aL�%	ƥKÃK)	L'0Km

"X. �O +O -K3K�P /K1 
"	 �V �;��/	NǑ%	L';a-1	2022	/n	8�		�L 3	7VM1�-Ơ	/n	a%L�h 0K9	+1	�0ZL�%	;ſV3)	/n	8�L 3	/WL),ZƎ̂;	

�V 	-B%V	)P�/	�O	;O/K�a 9	+1	��	(�/aL�%)	8Z(	7K%Kh	'Om
"	 18	L;%a-1,	2022	�Z	�	�	 O-+K3�K"	/n	ǇQ 3Za	�V 	L3�	�0ZL�%	/W&;�h Ơ	�K0h8K3K	�1	�0)	�V 	;a0Z��	

-)Vm
"	 �	�	 O	+K3�K"	/n	17-18	,171O	2023	�V 	'[1K)	�0ZL�%	8�L$%	L7.K�O0	;a�ZƻO9	/n	8�		�L 3	7VM1�-Ơ	

/n	L+a�P�	�O	ǇV L3a�	%�)O�9	+1	��	ƥKÃK)	L'0Km

"X. 3¶O 8a�1 �V  
"	 6-8	L';a-1,	2022	�Z	�;�;�)	�X3V�	�,	�a�OL)0M1a�	�Vŀ		/n	1K/K)P�)	�L$%O0	;Z;K0 O	�V 	377n	7KL:h�	

;ſV3)	�V 	L<ǟV	�V 	{+	/n	�0ZL�%	;a�ZƻO	8�aL8�	L7.V'�	;/O�1$9	/n	��	ƥKÃK)	L'0Km

"X. 81% 8L8 
"	 �	�	 O	/�K;	/n	18-21	�P3K		�Z	�0ZL�%	8L7ƲV:$,	ƥPĝ/	;/ǛK�a 	�1	)P�0Z�	2022	+1	a%11KƸj O0	

;ſV3)9	/n	�/aL�%	7K%Kh
"	 7KL:h�	1K/K)P�)	�L$%O0	;Z;K0 O	-W!�	2023	/n	+O"O		;a�ZƻO	/n	�/aL�%	7K%Kh
"	 �V �;;O�; O		;/&h)	�V 	;K&	;n 	3ZL;0;	�X3V�	ĦK1K	�0ZL�%	 8L7ƲV:$	/n	�K0h8K3K9	�V 	 L3�	;a;K()	

ƥN£
"	 24	/K�h	2023	�Z	0QL)7L;h O	�X3V�,	L%z7)a%+P1/	/n	81K(K�R ƽ	�VLă0K1	/V/ZM103	ƥKÃK)9	L'0K	�0Km

"X. �0�R _K �V 
"	 �V �;��/	/n	L';a-1	2022	�V 	%O;1V 	;ōK<	�V 	'[1K)	�0ZL�%	;ſV3)	<�		�L 3	7VM1�-3	/n	a%L�h 0K=	�V 	��	

a8	�V 	{+	/n	��	3�P	+KĊ�/	�ǍP%	L�0Km
"	 6-8	L';a-1,2022	�Z	�;�;�)	�X3V�	�,	�a�OL)0M1a�	�Vŀ		/n	1K/K)P�)	�L$%O0	;Z;K0 O	�V 	377n	7KL:h�	

;ſV3)	�V 	L<ǟV	�V 	{+	/n	�L 3	L7ƲV:$	+1	�0ZL�%	;a�ZƻO	/n	.K:$	L'0Km

;O �1 �0)K1K0$)  
"	 �+1V 1	L;ĜKa%	�1		;�V 	)P�0Z�Za	+1	a%11KƸj O0	�K0h8K3K	2022,	�K�Z,	+Z3q"
"	 31	¡Q -1	2022	�Z	+O O�/	�7)h/n 	�X3V�,	+VM1a&3/ŀK	ĦK1K	�K0Khċ�	L7ƲV:$	+1	�0ZL�%	1KƸj O0	;VL/)K1	

/n	�/aL�%	.K:$	L'0Km
"	 30	�W3	2022	�Z	�K3O� 	L7ƳL7ĤK30	�V 	�L$%	L7.K�	/n	<<W)--K)K�	�/V0	�K	;a�K3�	;aǇ1$=	8O:h�	;V	

��	�/aL�%	7K%Kh	'O	�	m

"X. +1Ka�/K ;1�K1 
"	 L';a-1,	2022	/n	�	�	�;	�1	+P$V	/n	�0ZL�%	.K1%O0	/L<3K	�1	�L$%	(�	"-ƚQ�/)	7KL:h�	;ſV3)	

2022-2023	/n	<LCƌ1V8)	�V 	L7ƲV:$Kċ�	�;K1=	+1	��	�/aL�%	ƥKÃK)	L'0Km
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"	 /W&V/VL ƩV ;	,X19�Pa�L;a;P P 	�-17ZƖV �	 NǑ%,	 5	,171O	 -	 11	,171O,	 2023	�V 	'[1K)	�0ZL�%	 8ǑK)O0	
-O��L$%	�1	 L73µ$%K	 L;ĜKa%	/n	;a�ƕ9	 L7:0�	;ſV3)	/n	 <LCƌ1V8)	�V 	 L7ƲV:$Kċ�	�;K1=	+1	��	
ƥKÃK)	L'0Km	

"X. �;.��. �P 3�$l  
"	 18-21	�P3K	,	2022	�Z	�L$%	L7.K�,	�	�	 O	/�K;	/n	L7ƲV:$,	ƥPĝ/	;/ǛK�a 	�1	)P�0Z�	+1	�0ZL�%	

��	a%11KƸj O0	;ſV3)	/n	.K�	L30K	�1	<-K)K�	-O��L$%	/n	�O_1	7�h	�V 	%đ=	8O:h�	;V	��	�/aL�%	.K:$	
L'0Km	��	;�	�O	īµ%K	.O	�O	�1	;ſV3)	�O	7WðKL)�	;3K<�K1	;L/L%	�V 	;'Ǜ	.O	1<Vm

"	 17	,171O,	2023	�Z	�	�	 O	+K3�K"	/n	�0ZL�%	�L$%	L7.K�O0	;a�ZƻO	/n	<L7ƲV:$	/n	+Q$h%K	�V 	�P �	
+M1$K/=	8O:h�	;V	��	�/aL�%	7K%Kh	'Om	18	,171O,	2023	�Z	L7.K�O0	;a�ZƻO	/n	+W)3	;'Ǜ	�V 	{+	/n	+W)3	
��Kh	/n	.O	.K�	L30Km

�W77WðKL)� L7ðK) �7a L.0KaL��O 
�Z. �V. -K01O  
"	 -Z1�K	1ZL"j È	"O	�KaL;ǇZ,	�;K-V3	7KƠV�O,	�M10)	L+ƛV,	�O	�3.	,K/,	L7a;n 	"P�V;,	�q �	3K,Za ,	��'O8	-K01O,	

L78P�P /K1	 �/KL)0K)'K,	 /K�h1V 	;Pa"V ,	 �)K�O	 �P��K1Z,	 2022.	 ;	 �Ǖ1L�3;	ŝQL/�V ;	<K�"j Z,ZL-)	�K0Khċ�	
/K�3X�"̂;,	-K0ZL,L��3	�)h3,	�a"	121,	a�	3,	)P+Q1�	1,	+Rƻ	444�.

"	 �/aL�%	7K%Kh:	�	;O��1-+Zƌj O	)P;a(K)	L)'V8K30,	<W'1K-K',	.K1%	(25	�W3	2022)
"	 �);O;O�;,	+P$V	NǑ%	;Z;K� O	�,	�)ŞV/V8)	M1;�h	(�;�	�1;O��)	2022)	�V 	�!V 	7KL:h�	;ſV3)	/n	.K�	

L30Km	24-25	L;%a-1	2022	�1	L)ŷL3N�%	/n	.K�O'K1O	L�0K:	�/P�	;ŽK:$	,	;�	�O	īµ%K	,	� Z/Z-K�Ơ	
+1	+W)3	L7/8h		

"	 ;K1K	"VL30V1,	;K1K	7Za�,	�V L/3O	�K	L7),	��'O8	-K01O,	��ZNǌŊZ	�K7KhơZ,	�a  ZL)0Z	�ńZ@Kh Z,	�7a	L78P�P /K1	
�/KL)0K)'K,	 +n j KN¹)-3	 �Z-�aŞV/V 1O	 ;K� ZL�)		ćK')	�Z	 L)0aL�%	�1)V	�V 	 L3�	 �Ǖ1L�3;	ŝQL/�V ;	
�ZL)L"0K	�V 	;K&	�a 1W¡	�1%K	<Wm	�	�;����/	(/K)7	�1	+8P	/K��Z3X�O	<V%P	a%11KƸj O0	;Z;K0 O)	�O	
217O a	�Ka�V;,	20-24	L;%a-1,	2002.	)		L'ƛO

"	 �/aL�%	7K%Kh:	7K013	 j Ka;3V8)	)V 7�h 	-W!�:	/<K/K1O	 L7ðK)	�1	7K01;	+1	oLƸ�Z$m	18	¡Q -1,	2022m	
�);O-O�;,	-n�3Pzm

"	 �/aL�%	7K%Kh:	<-K0Z/VL"�3	M1;�h	/n	��L%	+1	a%11KƸj O0	�.K;O	�L8µ$	�K0h�/=	(2	)7a-1	2022),	�) O�1	
�X3V�	�,	7V 1)1O	;K�a;,	�ŀK71/m	.K1%

"X. +O � 1K8O' 
"	 �)	8-K)K,	�	�/	�Ph),	�7a	+O�	18O';	�O7	L7ðK),	�W7	�[ĤZL��O	�1	-K0Z,K/KhǛPL ¹	(�	;O�)-O	3)	/n	)W)Z	

 V©Z3X�O	�V 	)P�0Z�Za	+1	�a"Z-0Q�;�	a%11KƸj O0	;ſV3),	11-12	�Ǎ,	2022,	�K-hL)�	1a�Za	�V 	µ1$	�V 	L3�	
��	čL(�	�P 83		ĈV1�	�V 	{+	/n	Nb4C3Tx	MXene-;a�/$	(K%P	"K�¯Z�V)K�"	�a +ZL� m

"	 �/	aL�%,	 �)	8-K)K	 �7a	 +O�	 18O';	�O7	 L7ðK),	�W7	 �[ĤZL��O	�1	-K0Z,K/KhǛPL ¹	 (�	;O�)-O	 3)	/n	
)W)Z V©Z3X�O	�V 	)P�0Z�Za	+1	�a"Z-0Q�;�	a%11KƸj O0	;ſV3),	11-12	�Ǎ,	2022,	/O)	)V	ņQ1Z j Ka;/O 1	
"Z+K/K�)	�V 	�3V¡j Z�V L/�3	�K	+%K	3�K)V	�V 	L3�	Nb4C3TxMXene	)W)Z8O ̂;	�O	�7ư�%K	�Z	;/Kō	�1	
L'0Km	

"	 �/aL�%	7K%Kh:	�L80)	,V "1V8)	�,	-K0Z V©Z3X�O	/3VL80K	�WŌ1	�a 1)V8)3	L;ŸZL�0/	(��,��/-O;O�	�;)	
2022,	3q��X7O	ĦO+,	/3VL80K	/n	 �3V¡j Z�V L/�3	-K0Z;n�L;a�	)P�0Z�Za	�V 	 L3�	)K��L-0/	�/�¹	ň	�1	
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+Zǌ1	�ǍPL%0Za	�V 	L3�	7V	L)$Kh0�	&Vm
"	 aL�%K	/V)),	+O	ŤP3	18O',	�L80)	,V "1V8)	�,	-K0Z V©Z3X�O	/3VL80K	�WŌ1	�a 1)V8)3	 L;ŸZL�0/	

(��,��/-O;O�	�;)	2022,	L;%a-1	18-21,2	2022,	Nb4C3Tx-MoS2	2D-2D	<V V1Z	;a1�)K�a	ĦK1K	"Z+K/K�)	
�O	+<�K)	<V%P	ƌj K;n�L;L 7	�1	;V3VN¡7	�3V¡j Z�V L/�3	;n;1;	(/[N��	�ǍP%O�1$)	0P7K	)P;a(K)�%Kh	�V$O	
/n	LĦ%O0	1)1	+	�K	+P1ǇK1	�O%K.

"	 �)	 8-K)K,	 +O	 ŤP3	 18O',	 �L80)	,V "1V8)	�,	 -K0Z V©Z3X�O	 /3VL80K	 �WŌ1	 �a 1)V8)3	 L;ŸZL�0/	
(��,�-O�/;O�	�;)	2022,	18-21	L;%a-1,	2022,	"K�L/&K�3	;ƖZ�¹K�"	;a8ZL(%	�K-h)	�+AV	+1	
�(KM1%	��	1V L�L3�a  	�1	;a7V')8O3	�3V¡j Z�V L/�3	;n�L;a�	ŔV ,X/h:	ņQ1Z j Ka;/O 1	�1	�"j V)ZM1;VŌ1	�K	+%K	
3�K)V	�O	L'8K	/n	'7K	(/[N��	�ǍPL%)

"	 aL�%K	/V)),	+O	ŤP3	18O',	357O a	�V 13	L7ðK)	�Ka�V;,	�"P�O,	11-14	,171O	2023,	8O:h�:	�a  O-ĆQ-1�P 3ZL;;	
"j �	 M1,W NŸL;)	�O	 �3V¡j Z�V L/�3	;n�L;a�	�V 	 L3�	 j K�ŞQ1Z�;VL �	�L;"	�V 	;K&	�a�OL)0M1a�	L.)7	�1	
3�O3K	;<;a0Z��	;a8ZL(%	Nb2CTx.	

"X. L-.Q 1a�) ;K1a�O 
"	 �/aL�%	7K%Kh:	;%%	�[ĤZL��O	�V 	 L3�	ǙK h	;K/�O	+1	a%11KƸj O0	;ſV3)	-II	 (�;�/�; O-II,	2022,	13-16	

¡Q -1	2022)

"X. ;P8K.K) ;K(P�K) 
"	 �ZL �L/¹	 �"7Ka9"	 L7a 1	ǇQ 3	 (+O�"-ƚQ�;)-2021,	 �	�	 O	 -XźV	 (�)3K�)	 18-29	 �P3K	,	 2022)	

(;P8K.)	;K(P�K))
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RESEARCH PUBLICATIONS 

& PRESENTATION 

IN CONFERENCES / 

WORKSHOPS / SEMINARS

10.1 RESEARCH PUBLICATION / BOOK CHAPTERS / 
PATENTS

CHEMISTRY
Dr. Dinesh Jagadeesan

" K.Rajendran, S. Ananthu, N. Pandurangan, D. Krishnan, S. Shanmugaraju* and D. Jagadeesan*, CuO/
CaO mediated synthesis of amino-1,8-naphthalimides from the nitro analogues, Results in Chem, 2022, 

4, 100430.

" K. Rajendran, S. Akash, M. Roshni, N. Pandurangan and D. Jagadeesan* CuO/CaO as a solid reducing 
reagent for nitroarenes: Combined efect of oxygen vacancies and surface basicity, Proc. Ind. Nat. Sci. 
Acad. 2022, 88 (3), 369. DOI:0.1007/s43538-022-00095-0

" K. Rajendran, M. Sharma , A. Jaison , A. Menon, A. D. Tiwari C. P. Vinod and D. Jagadeesan* , Oxida}on 
of ethylene by Cu/TiO2: Reducibility of Cu2+ in TiO2 as a possible descriptor of cataly}c eïciency, Cat. 
Sci. Tech. (IF 6.1) 2023, 13, 2330. Doi.org/10.1039/D2CY02170F(Featured on the cover page)

" Bagawan, K.; Roshni, M.; Jagadeesan, D  , An Overview of Vola}le Organic Compounds (VOCs) Resonance 
J. Sci. Edu., 2022, 27 (12), 2183.

" Rajendran, K.; Yadav, J.; Khan,  T. S.; Haider, A.; Gupta, S.; and Jagadeesan, D. Oxygen vacancy mediated 
reac}vity: The curious case of reduc}on of nitroquinoline to aminoquinoline by CuO J. Phys. Chem. C., 
2023 htps://doi.org/10.1021/acs.jpcc.3c01374

Dr. Shanmugaraju Sankarasekaran

" Binduja, M.; Prabukumar, B.; Umadevi, D.; Shanmugaraju, S.*, A simple 4-amino-1,8-naphthalimide 
hydrazine based <turn-on= nuorescent chemosensor for selec}ve and reversible detec}on of Zn(II) ion 
,Inorg. Chim. Acta., 2022, 533, 120798.

" Binduja, M.; Sandra E.-A.; Umadevi, D.; Poulsen, B. C.; Blasco, S.; McManus, G. J.; Gunnlaugsson, 
T.; Shanmugaraju, S*.,Design, Synthesis, and An}cancer Studies of a p-Cymene-Ru(II)-Curcumin 
Organometallic Conjugate Based on a Fluorescent 4-Amino-1,8-naphthalimide Tröger9s Base Scafold, 
Inorg. Chem. 2022, 61, 11592-11599.

" Ananthu, S.; Raja Lakshmi, P.; Umadevi, D.; Shanmugaraju, S*, Discrimina}ve nuorescent sensing of 
nitro-an}bio}cs at ppb level using N-phenyl-amino-1,8-naphthalimides chemosensors,. Results. Chem. 
2022, 4, 100546.

" Binduja, M.; Noushija, M. K.; Shanmugaraju, S*. Amino-1,8-naphthalimide-based nuorescent 
chemosensor for Zn(II) ion. Tetrahedron Let., 2022, 109, 154155.
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" Noushija, M. K.; Ananthu, S.; Binduja, M.; Shanmugaraju, S.*, Selec}ve Recogni}on and Reversible 
<Turn-Of= Fluorescence Sensing of Acetate (CH3COO2) Anion at Ppb Level Using a Simple Quinizarin 
Fluorescent Dye, Chemistry 2022, 4, 1407-1416.

" K.Rajendran, S. Ananthu, N. Pandurangan, D. Krishnan, S. Shanmugaraju* and D. Jagadeesan*, CuO/
CaO mediated synthesis of amino-1,8-naphthalimides from the nitro analogues, Results in Chem, 2022, 

4, 100430.

" Binduja, M.; Sarkar, D.; Raja Lakshmi, P.; Umadevi, D.; Shanmugaraju, S*. N-Aryl-4-Amino-1,8-
Naphthalimide Tröger9s base for Vola}le Organic Amine Sensing. J. Photochem. Photobio. A. 2023, 441, 
114727. doi.org/10.1016/j.jphotochem.2023.114727

" Binduja, M.; Umadevi, D.; Shanmugaraju, S*. Discrimina}ve 8Turn-On9 Fluorescent Sensing of Vola}le 
Halogenated Solvents Using A Clev-Shaped 4-Amino-1,8-Naphthalimide Tröger9s base Fluorophore. 
Sens. Diag. 202z3, 2, 262-267. (Highlighted in the journal9s back cover).doi.org/10.1039/D2SD00177B

" Binduja, M.; Shanmugaraju, S*. Synthesis, Characteriza}on, and Heparin-Binding Study of Self-
Assembled p-Cymene-Ru(II) Metallocycle Based On 4-Amino-1,8-Naphthalimide Tröger9s Base 

Supramolecular Scafold. Dalton. Trans. 2023, 52, 2566-2570. This ar}cle is part of Spotlight Collec}on: 
Metallocycle and Metallacages. This ar}cle has been published as a hot ar}cle and on the front cover. 
doi.org/10.1039/D2DT03079A

" Kannan, S.; Maayuri, R.; Shanmugaraju, S.* Terpyridine-4-Amino-1,8-NaphthalimideChemosensor for 
Discrimina}ve Fluorescent Sensing of Divalent Metal Ca}ons at ppb Level of Sensi}vity. Inorg. Chim. 
Acta., 2023, 550, 121432. (An Invited ar}cle for a special issue on Op}cal and Electrochemical Chemo- 
and Biosensors.) doi.org/10.1016/j.ica.2023.121432

" Raja Lakshmi, P.; Binduja, M.; Kang, P.; Nanjan, P.; Shanmugaraju, S.* Recent Advances in Fluorescent 
Chemosensors for Ammonia in the Solu}on and Vapor Phases. Chem. Commun. 2023, 59, 1728-1743. 
doi.org/10.1039/D2CC06529K

" Shanmugaraju S*. A book en}tled <Supramolecular Coordina}on Complexes: Design, Synthesis, 
and Applica}ons= was published by Elsevier Publica}ons. 1st-Edi}on, 2023, Pages:498, ISBN: 
9780323907057. doi.org/10.1016/C2020-0-03922-8

" Sarkar, D.; Nanjan, P.; Shanmugaraju, S*. A book chapter on <Biosensing Proper}es of Supramolecular 
Coordina}on Complexes= is published in the book en}tled <Supramolecular Coordina}on Complexes: 
Design, Synthesis, and Applica}ons=. Chapter 09. Elsevier Publica}on (2023). doi.org/10.1016/B978-0-
323-90582-4.00016-6

" Binduja, M.; Shanmugaraju, S*. A book chapter on <Supramolecular Coordina}on Self-assembly-A 
General Introduc}on= is published in the book en}tled <Supramolecular Coordina}on Complexes: 
Design, Synthesis, and Applica}ons=. Chapter 01. Elsevier Publica}on (2023). doi.org/10.1016/B978-
0-323-90582-4.00012-9

" Binduja, M.; Ananthu, S.; Shanmugaraju, S*. A book chapter on <Supramolecular Coordina}on 
Complexes for Sensing Nitroaroma}c Explosives= is published in the book en}tled <Supramolecular 
Coordina}on Complexes: Design, Synthesis, and Applica}ons=.Chapter 18. Elsevier Publica}on (2023). 
doi.org/10.1016/B978-0-323-90582-4.00006-3.

" Mannanthara Kunhumon Noushija.; Shanmugaraju, S*. CHEMOSENSORS FOR REVERSIBLE SENSING 
AND QUANTIFICATION OF ANTI-COAGULANT DRUG HEPARIN. Indian Patent (File No: 202341027387).

" Binduja, M.; Shanmugaraju, S*. CHEMOSENSOR AND A METHOD OF DETECTING ALUMINIUM IONS. 
Indian Patent (File No: 202241046229).
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Dr. Supra}k Sen Mojumdar
" A. Sebas}an, Aarya, B. R. Sarangi and S. Sen Mojumdar* ,<Lysozyme Protected Cu Nano-Cluster: A 

Photo Switch for the Selec}ve Sensing of Iron (Fe2+).= , J. Photochem. Photobiol. A: Chemistry 436, 
114378: 1-9 (2023) [DOI:htps://doi.org/10.1016/j.jphotochem.2022.114378]

" Aarya, T. Thomas, B. R. Sarangi and S. Sen Mojumdar* ,<Rapid Detec}on of Ag(I) via Size-Induced 
Photoluminescence Quenching of Biocompa}ble Green-Emiýng, L-Tryptophan-Scafolded Copper 
Nanoclusters= , ACS Omega 8, 14630-14640 (2023)  [DOI:htps://doi.org/10.1021/acsomega.3c00462]

Dr. Rositha Kuniyil

" Genera}on of Photoinduced Phenalenyl-Based Radical: Towards Designing Reduc}ve C-C Coupling 
Catalysis Data, P.; Goswami, T.; Kandoth, N.; Banik, A.; Ahmed, J.; Bhaskaran, A. S.; Saha, R.; Kuniyil, R.; 
Ghosh, H. N.*; Mandal, S. K* ChemPhotoChem 2023, DOI: htps://doi.org/10.1002/cptc.202300033

" Sil, S.; Bhaskaran, A. S.; Chakraborty, S.; Singh, B.; Kuniyil, R.*; Mandal, S. K*. Reduced-Phenalenyl-Based 
Molecule as a Super Electron Donor for Radical-Mediated C3N Coupling Catalysis at Room Temperature 
J. Am. Chem. Soc. 2022, DOI: htps://doi.org/10.1021/jacs.2c09225

Dr. Mintu Porel

" Jose, A.; Pandurangan, N.; Porel, M.*; Diverse backbone func}onali}es in a given sequence-deoned 
polymer, Polym. Chem. 2022, 13, 2450-2458 

" Thurakkal, L.; Pandurangan, N.; Porel, M.*; Tunable bioac}ve macrocycle via a rapid and scalable two-
step synthesis, Sci. Rep., 2022, 12, Ar}cle number: 4815 

" Jose, A.; Porel, M.*; Backbone and side chain-linker tunability among dithiocarbamate, ester and amide 
in sequence-deoned oligomers: Synthesis and structure-property-func}on rela}onship, Polym. Chem. 
2022, 13, 2450-2458 

" Cheekatla, S. R.#; Thurakkal, L.#; Jose, A.; Barik, D.; Porel, M.*; Aza-oxa-triazole based Macrocycles 
withTunable Proper}es: Design, Synthesis and Bioac}vity, Molecules, 2022, 27, 3409 (#These authors 
contributed equally to this work)

" Jose, A.#, Sahadevan, R.#, Vijay, M, Sadhukhan, S.*, Porel, M.* Dansyl appended sequence-deoned 
oligomers for selec}ve ultrasensi}ve detec}on of Hg2+ in water, paper strips, living cells and its eïcient 
removal, Sens. Actuators B Chem. 2023, 380, 133335.(# Both authors contributed equally)

" Thurakkal, L., Porel, M*. Eïcient mercury removal in 30 seconds by designing a dithiocarbamate-based 
organic polymer with customizable func}onali}es and tuneable proper}es, Environ. Sci. Water Res. 
Technol., 2023, 9, 285-293 

" Thurakkal, L., Cheekatla, S.R., Porel, M*. Ultrafast and poten}al capture of iodine by a cost efec}ve 
dithiocarbamate based organic polymer, Int. J. Mol. Sci., 2023, 24, 1466

" Jose, A.; Porel, M. Probing the interac}ons of dansyl appended sequence-deoned oligomers with serum 
albumins: Efect of func}onality, hydrophobicity, and architecture, J. Photochem. Photobiol. A: Chem.; 
2023, 439, 114640

" Liya Thurakkal, Sreelakshmi Vijayakumar, Ayushi Tripathi and Mintu Porel*, Dithiocarbamate-based 
linear versus macrocyclic architecture: compara}ve studies and applica}ons in protein interac}on and 
heavy metal removal, New J. Chem., 2023, 2023, 47, 7708-7715

" Thurakkal, L., Rakhimol, K.M., Porel, M.*, Dansyl-triazole-based nuorescent macrocycle for selec}ve 
nitro-an}bio}cs sensing in water/paper-strips and its interac}on with mul}ple proteins, Chem. 
Commun., 2023, Advanced ar}cle (htps://doi.org/10.1039/D3CC01769A)
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" Thurakkal, L., Jose A., & Porel, M., Developments in hydrolysis processes towards enzyma}c 
hydrolysis in bioreonery, In Enzymes in the valoriza}on of waste, CRC Press, 2022, 39. htps://doi.
org/10.1201/9781003187684-2

" Jose, A., Thurakkal, L., & Porel, M. Structure, Proper}es, and Func}ons of Manganese Peroxidase for 
Enzyma}c Pretreatment of Waste Biomass, In Enzymes in the valoriza}on of waste, CRC Press, 2022, 
htps://doi.org/10.1201/9781003187714

" Mintu Porel and Pandurangan Nanjan, Patent No.: US 11,427,682 B2, Title: A Novel Class of Sequence-
Deoned Polymers and Prepara}on Methods Thereof, 2022, US Patent published, Patent No. US 
11427682 B2; Indian Patent granted, Patent No.  41567 

" Porel, M., Jose A., Thurakkal L., An assembly of rapid detec}on and detoxioca}on of Hg2+ from water 
and a method thereof, 2022, Patent oled, Ref. No. 202241063367

" Patent oled: Title: Unmodioed Lysine: A Simple Fluorescence Sensor for Selec}ve and Sensi}ve 
Colorimetric Detec}on of Cu2+and Co2+; Inventors:Sushabhan Sadhukhan, Mintu Porel, Revathy 
Sahadevan, Anna Jose; Patent reference number 202341015099

Dr. Sushabhan Sadhukhan

" Sahadevan R, Singh S, Binoy A, Sadhukhan S*., Chemico-biological aspects of (-)-epigallocatechin-3-
gallate (EGCG) to improve its stability, bioavailability and membrane permeability: Current status and 
future prospects. Crit. Rev. Food. Nutr. Sci. in press, 2023. (DOI: 10.1080/10408398.2022.2068500)

" Singh S, Sahadevan R, Roy R, Biswas M, Ghosh P, Kar P, Sonawane A, Sadhukhan S*. ,A novel 4=-alkyl 
ether deriva}ve of green tea polyphenol EGCG as potent and selec}ve EGFR inhibitor: In-vitro and in-
silico studies. RSC Adv., 2022, 12, 17821-17836.

" Jose, A.#, Sahadevan, R.#, Vijay, M, Sadhukhan, S.*, Porel, M.*, Dansyl-appended sequence-deoned 
oligomers for selec}ve ultrasensi}ve detec}on of Hg2+ in water, paper strips, living cells and its eïcient 
removal. Sensors and Actuators B: Chemical, 2023, 380, 133335. (# Both authors contributed equally)

" Sahadevan, R., Binoy, A., Vechalapu, S.K., Nanjan, P., Sadhukhan, S.* In situ global proteomics prooling 
of EGCG targets using a cell-permeable and Click-able bioorthogonal probe. Int. J. Biol. Macromol., 
2023, 237, 123991.

" Unmodioed Lysine: A Simple Fluorescence Sensor for Selec}ve and Sensi}ve Colorimetric Detec}on 
of Cu2+ and Co2+; Sushabhan Sadhukhan, Mintu Porel, Revathy Sahadevan, Anna Jose; Applica}on 
number 202341015099; Filing date: 07-03-2023

" Binoy A, Singh S, Sadhukhan S* (2022). Cell Surface Engineering: A Fabrica}on Approach Toward 
Efec}ve Valoriza}on of Waste. In: Verma, P. (eds) Enzymes in the Valoriza}on of Waste. CRC Press, 
Taylor and Francis. htps://doi.org/10.1201/9781003187721

" Binoy A, Sahadevan R, Chaturvedi S, Sadhukhan S* (2022). The Pioneering Role of Enzymes in the 
Valoriza}on of Waste: An Insight into the Mechanism of Ac}on. In: Verma, P. (eds) Thermochemical 
and Cataly}c Conversion Technologies for Future Bioreoneries. Clean Energy Produc}on Technologies. 
Springer, Singapore. htps://doi.org/10.1007/978-981-19-4312-6_4.

" Binoy A, Sahadevan R, Sadhukhan S* (2023). Chemoproteomics: An Extremely Powerful Kit in 
Drug Discovery Toolbox. In: Gupta, M.N. (eds) Some Key Topics in Chemistry and Biochemistry for 
Biotechnologists. CRC Press, Taylor and Francis. In press.
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Dr. Abdul Rasheed P

" N Shabana, AM Arjun, PA Rasheed, Exploring the cataly}c ac}vity of     Nb 4 C 3 T x MXene towards 
degrada}on of nitro compounds and organic dyes by in situ decora}on of palladium nanopar}cles. 
New Journal of Chemistry, 2022, htps://doi.org/10.1039/D2NJ02315F

" M Ankitha, AM Arjun, N Shabana, PA Rasheed, A Mini Review on Recent Advances in MXene Based 

Electrochemical Wearable Sensing Devices, Biomedical Materials & Devices, 2022,  htps://doi.
org/10.1007/s44174-022-00010-7

" Ajith Mohan Arjun, Prasannakumari H. Krishna, Anish R. Nath and P. Abdul Rasheed, A review 

on advances in the development of electrochemical sensors for the detec}on of anesthe}c drugs, 
Analy}cal Methods, 2022, htps://doi.org/10.1039/D2AY01290A 

" M Ankitha, N Shabana, AM Arjun, PA Rasheed,Facile chemical modioca}on of Nb2CTx MXene with 
ethylene diamine for sensi}ve electrochemical detec}on of dopamine from human serum samples, 
Carbon Trends 9, 100232, 2022

" N Shabana, AM Arjun, M Ankitha, PA Rasheed , Nb2CTx@ MoS2 composite as a highly eïcient catalyst 
for the degrada}on of organic dyes, Catalysis Communica}ons, 106566, 2023

" M Ankitha, N Shabana, AM Arjun, P Muhsin, PA Rasheed*, Ultrasensi}ve electrochemical detec}on 
of dopamine from human serum samples by Nb2CTx-MoS2 hetero structures, Microchemical Journal, 
108424, 2023

" N Shabana, AA Mohan, M Ankitha, SA Mohandas, P Gangadharan, PA Rasheed*, A nexible and sensi}ve 
electrochemical sensing plavorm based on dimethyl sulfoxide modioed carbon cloth: towards the 
detec}on of dopamine and carvedilol, Analy}cal Methods 15, 685, 2023

" M Ankitha, N Shabana, PV Vaishag, PA Rasheed*, A novel nexible electrode with highly stable 
trinuoroace}c acid modioed Nb2CTx MXene for the sensi}ve detec}on of rifampicin, Journal of 
Electroanaly}cal Chemistry 928, 117088, 2023

" AM Arjun, KK Garlapa}, PA Rasheed, Recent Advancements in MOF-Based Nanogenerators for 
Bioelectronics Bioelectronics, 221-235, 2022, CRC Press (book chapter)

" N Shabana, M Ankitha, AM Arjun, PA Rasheed , In-Situ Decora}on of Pla}num Nanopar}cles on 
Nb2CTx MXene: An Electrochemical Sensor for L-Cysteine and an Eïcient Catalyst for Oxygen Evolu}on 
Reac}on, ECS Journal of Solid State Science and Technology 11, 2022, 127002

" M Ankitha, N Shabana, PA Rasheed, A novel ReS23Nb2CTx composite as a sensing plavorm for 
ultrasensi}ve and selec}ve electrochemical detec}on of dipyramidole from human serum, Graphene 
and 2D Materials, 2022, 1-11, htps://doi.org/10.1007/s41127-022-00055-x

" AM Arjun, N Shabana, M Ankitha, PA Rasheed,Electrochemical deposi}on of Prussian blue on Nb2CTx 
MXene modioed carbon cloth for the non-enzyma}c electrochemical detec}on of hydrogen peroxide, 
Microchemical Journal 185, 108301, 2023

" Neermunda Shabana, Ajith Mohan Arjun, K Rajendran, Soyeb Pathan, P Abdul Rasheed, Ru3W 
modioed graphi}c carbon nitride by a monomer complexa}on synthesis approach from a tailored 
polyoxometalate: towards electrochemical detec}on of hydrogen peroxide released by cells, Analy}cal 
Methods, 15, 2023, 587-595

" Pla}num nanopar}cles decorated Nb2CTx MXene as an eïcient dual func}onal catalyst for hydrogen 
evolu}on and oxygen reduc}on reac}on, Authors, Neermunda Shabana, Ajith Mohan Arjun, Karuvata 
Nubla, Menon Ankitha, P Abdul Rasheed, Journal Interna}onal Journal of Hydrogen Energy, 48, 2023, 
7698-7707
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" Patent oled: Title: <Fabrica}on method of electrochemical sensor from used LCDs=; Inventors: P Abdul 
Rasheed, Praveena Gangadharan, P V vaishag, Sabarija A Mohandas; Patent Applica}on number No. 
202341027628 dated April 14th, 2023. 

Dr. Padmesh A

" Aparna G Nair,D. Sravanakumar Perumalla,Padmesh Anjukandi, Disulode Isomeriza}on in nDsbD-
DsbC Complex - Exploring an Internal Nucleophile Mediated Reac}on Pathway, ChemPhysChem, 2022, 
htps://doi.org/10.1002/cphc.202200320

" Nayana E C, Aparna G Nair, and Anjukandi Padmesh*, Mul}faceted Folding-Unfolding Landscape of 
TrpZip2 ³-Hairpin and the Role of External Sub-pico-newton Mechanical Tensions, Accepted, PCCP, 
2023.DOI htps://doi.org/10.1039/D2CP05770K

Dr. Yugender Goud Kotagiri

" VS Kumar, S Kummari, G Catanante, KV Gobi, JL Marty, KY Goud, A label-free impedimetric immunosensor 
for Zearalenone based on CS-CNT-Pd nanocomposite modioed screen-printed disposable electrodes, 
Sensors and Actuators B: Chemical, 2022, 133077; htps://doi.org/10.1016/j.snb.2022.133077 

" Shekher Kummari, Lakshmi R Panicker Jagadeesh, Sampath K, Sunil Kumar V, Kuldeep Mahato, K. 
Yugender Goud* , Trends in paper-based sensing devices for clinical and environmental monitoring, 
Biosensors, 13 (4), 420; htps://doi.org/10.3390/bios13040420 

" Jagadeeswara, Shekher Kummari, Kavitha Lakavath, Reshmi A.S. Lakshmi R Panicker, Jean Louis Marty, 
K. Yugender Goud*, Recent Trends in Biosensing and Diagnos}c Methods for Novel Cancer Biomarkers, 
Biosensors 2023, 13(3); htps://doi.org/10.3390/bios13030398 

" Satyanarayana Moru, Venishety Sunil Kumar, Shekar Kummari, Kotagiri Yugender Goud, A Disposable 
Screen Printed Electrodes with Hexagonal Ni(OH)2 Nanoplates Embedded Chitosan Layer for the 

Detec}on of Depression Biomarker, Micromachines 2023, 14(1), 146; htps://doi.org/10.3390/
mi14010146  

Dr. Priyakumari C P

" Ashith T., and Priyakumari C. , Lewis Acidity Trend of Boron and Aluminium Trihalides: If Not Ã Back-
Bonding, What Else?, P.*ChemPhysChem 24 (5) e202200761 (2023), DOI:htps://doi.org/10.1002/
cphc.202200761

" K. B. Subila, C. P. Priyakumari, L. Houben , M. Asher, O. Yafe, and E. Eran*, Revealing Hidden Phases and 
Self-Healing in An}mony Trichalcogenides and Chalcoiodides. Cell Reports Physical Sciences. 4 101298 
(2023), DOI: htps://doi.org/10.1016/j.xcrp.2023.101298

" C. P. Priyakumari* and Sathya S. R. R. Perumal, On the Instability of Iodides of Heavy Main Group 
Atoms in their Higher Oxida}on State. Phys. Chem. Chem. Phys. 25 6306-6315 (2023)  , DOI:htps://doi.
org/10.1039/D3CP00014A

" Prepara}on of mesoporous poly (fullerene oxide) framework by thermal [3+ 2] cycloaddi}ons and 
its applica}on as a semiconductor photocatalyst M. Usha, K. Sreeja, U. Rajeena, Priyakumari C. P., P. 
Raveendran, M. R. Resmi , Fullerenes, Nanotubes and Carbon Nanostructures. (Taylor & Francis) (2022), 

DOI:htps://doi.org/10.1080/1536383X.2022.2152440
" Subila K. B., Priyakumari C. P., and Edri E. ,Mechanis}c Insight into the Topotac}c Transforma}on of 

Trichalcogenides to Chalcohalides, Chem. Mater.34(7)3468-3478(2022), DOI:htps://doi.org/10.1021/
acs.chemmater.2c00306
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Dr. Yuvaraj K

" Molybdenum Carbonyl Assisted Reduc}ve Tetrameriza}on of CO by Ac}vated Magnesium(I) 
Compounds: Squarate Dianion vs. Metallo-Ketene Forma}on, K. Yuvaraj, J. C. Mullins, T. Rajeshkumar, 
I. Douair, L. Maron and C. Jones, Chem. Sci. 2023, (htps://doi.org/10.1039/D3SC01487H).

" Ketyl Radicals Generated from Magnesium(I) Compounds: Useful Reagents for C2C Bond Forming 
Reac}ons. C. A. Rosengarten, K. Yuvaraj, L. F. Lim, N. Cox and C. Jones, Chem. Eur. J. 2023, e202300135 
(htps://doi.org/10.1002/chem.202300135).

BIOLOGICAL SCIENCES AND ENGINEERING
Prof. Jagadeesh Bayry 

" Chauvin C and Bayry J. 2022. Basophils orchestrate kidney obrosis. Cell   Research. 32:713-714.
" Al-Sayyar A, Hulme KD, Thibaut R, Bayry J, Sheedy FJ, Short KR and Alzaid F. 2022. Respiratory tract 

infec}ons in diabetes 3 lessons from tuberculosis and innuenza to guide understanding of COVID-19 
severity. Fron}ers in Endocrinology. 13: 919223

" R Bonam S, Hu H, Bayry J. 2022. Role of the PD-1 and PD-L1 axis in COVID-19. Future Microbiology. 
17:985-988

" Kumar D, Bayry J, Hegde NR. 2022. COVID-19: A Veterinary and One Health Perspec}ve. Journal of 
Indian Ins}tute of Science. 102:689-709.

" Bonam SR, Platenburg PP and Bayry J. 2023. Retrospec}ve analysis on the immunopoten}a}ng 
mechanism of an emulsion-based vaccine adjuvant on human an}gen presen}ng cells. Fron}ers in 
Immunology. 13: 1086752

" Chauvin C, Retnakumar SV and Bayry J. 2023. Gasdermin D as a cellular switch to orientate immune 
responses via IL-33 or IL-1³. Cellular & Molecular Immunology. 20:8-10

" Retnakumar SV, Bonam SR, Hu H and Bayry J. 2023. THEME: Vaccines and vaccine adjuvants/
immunomodulators for infec}ous diseases. Vaccines. 11:383.

" Chauvin C, Levillayer L, Roumier M, Nielly H, Roth C, Karnam A, Bonam SR, Bourgarit A, Dubost C, 
Bousquet A, le Burel S, Mes}ri R, Sene D, Galland J, Vasse M, Groh M, le Marchand M, Vassord-Dang C, 
Gau}er J-F, Pham-Thi N,

" Verny C Pitard B, Planchais C, Mouquet H, Paul R, Simon-Loriere E, Bayry J*, Gilardin L* and Sakuntabhai 
A*. 2023. Tocilizumab treated convalescent COVID-19 pa}ents retain the cross-neutraliza}on poten}al 
against SARS-CoV-2 variants. iScience. 26:106124 (*shared senior authors).

" Das NC, Chakraborty P, Bayry J* and Mukherjee S*. 2023 Compara}ve binding ability of human 
monoclonal an}bodies against Omicron variants of SARS-CoV2:   An In Silico inves}ga}on. An}bodies. 
12: 17 (*Corresponding authors)

Dr Abdul Rasheed P

" P A Rasheed, R Pandey, K Jabbar, K Mahmoud. 2022. Nb4C3Tx (MXene)/Au/DNA aptasensor for the 
ultraselec}ve electrochemical detec}on of lead in water samples. Electroanalysis. 34: 1540-1546.

" N Shabana, AM Arjun, PA Rasheed. 2022. Exploring the cataly}c ac}vity of Nb4C3Tx MXene towards 
degrada}on of nitro compounds and organic dyes by in situ decora}on of palladium nanopar}cles. 
New Journal of Chemistry. 46, 13622-13628.

" M Ankitha, AM Arjun, N Shabana, PA Rasheed. 2022. A Mini Review on Recent Advances in MXene Based 

Electrochemical Wearable Sensing Devices. Biomedical Materials & Devices. htps://doi.org/10.1007/
s44174-022-00010-7
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" Ajith Mohan Arjun, Prasannakumari H. Krishna, Anish R. Nath and P. Abdul Rasheed. 2022. A review 

on advances in the development of electrochemical sensors for the detec}on of anesthe}c drugs. 
Analy}cal Methods.14: 4040-4052

" M Ankitha, N Shabana, AM Arjun, PA Rasheed. 2022. Facile chemical modioca}on of Nb2CTx MXene 
with ethylene diamine for sensi}ve electrochemical detec}on of dopamine from human serum 
samples. Carbon Trends 9:100232.

" N Shabana, M Ankitha, AM Arjun, PA Rasheed. 2022. In-Situ Decora}on of Pla}num Nanopar}cles on 
Nb2CTx MXene: An Electrochemical Sensor for L-Cysteine and an Eïcient Catalyst for Oxygen Evolu}on 
Reac}on, ECS Journal of Solid State Science and Technology 11: 127002

" M Ankitha, N Shabana, PA Rasheed. 2022. A novel ReS23Nb2CTx composite asa sensing plavorm for 
ultrasensi}ve and selec}ve electrochemical detec}on of dipyramidole from human serum. Graphene 
and 2D Materials. htps://doi.org/10.1007/s41127-022-00055-x.

" N Shabana, AM Arjun, M Ankitha, PA Rasheed. 2023. Nb2CTx@ MoS2 composite as a highly eïcient 
catalyst for the degrada}on of organic dyes. Catalysis Communica}ons 173:106566

" M Ankitha, N Shabana, AM Arjun, P Muhsin, PA Rasheed*. 2023.  Ultrasensi}ve     electrochemical 
detec}on of dopamine from human serum samples by Nb2CTx-MoS22 hetero structures. Microchemical 
Journal. 187: 108424.

" AM Arjun, N Shabana, M Ankitha, PA Rasheed. 2023. Electrochemical deposi}on of Prussian blue on 
Nb2CTx MXene modioed carbon cloth for the non-enzyma}c electrochemical detec}on of hydrogen 
peroxide. Microchemical Journal. 185: 108301.

" N Shabana, AA Mohan, M Ankitha, SA Mohandas, P Gangadharan, PA Rasheed. 2023. A nexible and 
sensi}ve electrochemical sensing plavorm based on dimethylsulfoxide modioed carbon cloth: towards 
the detec}on of dopamine and carvedilol. Analy}cal Methods. 15: 685.

" M Ankitha, N Shabana, PV Vaishag, PA Rasheed. 2023. A novel nexible electrodewith highly stable 
trinuoroace}c acid modioed Nb2CTx MXene for the sensi}ve detec}on of rifampicin. Journal of 
Electroanaly}cal Chemistry. 928: 117088,

" Neermunda Shabana, Ajith Mohan Arjun, K Rajendran, Soyeb Pathan, P Abdul Rasheed. 2023. Ru3W 
modioed graphi}c carbon nitride by a monomer complexa}on synthesis approach from a tailored 
polyoxometalate: towards electrochemical detec}on of hydrogen peroxide released by cells. Analy}cal 
Methods.15: 587-595.

" AM Arjun, KK Garlapa}, PA Rasheed, Bioelectronics Recent Advancements in MOF-Based Nanogenerators 
for Bioelectronics. 221-235, 2022, CRC Press

" Photocataly}c degrada}on and bacterial disinfec}on applica}ons of graphi}c carbon nitride, PA 
Rasheed, RT Thomas, SN Backer. 2023. Synthesis,Characteriza}on, and Applica}ons of Graphi}c Carbon 
Nitride, chapter 7, 157-206. Elsevier Press

Dr. Bibhu Ranjan Sarangi

" Anna Sebas}an, Aaryaa, Bibhu Ranjan Sarangi, Supra}k Sen Mojumdar. 2022.Lysozyme protected 
copper nano-cluster: A photo-switch for the selec}ve sensing of Fe2+. Journal of Photochemistry and 
Photobiology A: Chemistry 436:114378.

Dr. Sushabhan Sadhukhan

" Sahadevan R, Singh S, Binoy A, Sadhukhan S. 2022. Chemico-biological aspects of (2)-epigallocatechin-
3-gallate (EGCG) to improve its stability,bioavailability and membrane permeability: Current status and 



ANNUAL REPORT 2022-23 

I IT PALAKKAD
232

future prospects. Cri}cal Reviews in Food Science and Nutri}on. Published online: 02 May 2022 (DOI: 
10.1080/10408398.2022.2068500)

" Singh S, Sahadevan R, Roy R, Biswas M, Ghosh P, Kar P, Sonawane A,Sadhukhan S. 2022. A novel 4=-alkyl 

ether deriva}ve of green tea polyphenol EGCG as potent and selec}ve EGFR inhibitor: In-vitro and in-
silico studies. RSC Advances 12, 17821-17836

" Jose A, Sahadevan R, Vijay M, Sadhukhan S*, Porel M.* 2023. Dansyl-appended sequence-deoned 
oligomers for selec}ve ultrasensi}ve detec}on of   Hg2+in water, paper strips, living cells and its 
eïcient removal. Sensors and Actuators B: Chemical. 380: 133335. (* Corresponding authors)

" Sahadevan R, Binoy A, Vechalapu SK, Nanjan P and Sadhukhan S. 2023. In situ global proteomics 

prooling of EGCG targets using a cell-permeable and Click-able bioorthogonal probe. Interna}onal 
Journal of Biological Macromolecules. 237:123991.

" Binoy, A., Sahadevan, R., Chaturvedi, S., Sadhukhan, S. (2022). The Pioneering Role of Enzymes in the 

Valoriza}on of Waste: An Insight into the Mechanism of        Ac}on.In: Verma, P. (eds) Thermochemical 
and Cataly}c Conversion Technologies for Future Bioreoneries. Clean Energy Produc}on Technologies. 
Springer, Singapore.  htps://doi.org/10.1007/978-981-19-4312-6_4

" Binoy, A., Sahadevan, R., Sadhukhan, S. (2022). Chemoproteomics: An Extremely Powerful Kit in 
Drug Discovery Toolbox. In: Gupta, M.N. (eds) Some Key Topics in Chemistry and Biochemistry for 
Biotechnologists. CRC Press, Taylor and Francis (In press).

CIVIL ENGINEERING
Dr. Anil Kumar. M. V. 

" Jayasidhan, A. K., Anil Kumar, M. V., and Aswathy, K. C. K. (2023). <Experimental inves}ga}on on post-
nexural3torsional buckling strength of CFS compression members.= Thin-Walled Structures, 185, 
110638. 

Dr. Ankesh Kumar 

" Lohar, G. K., Kumar, A., & Roy, N. (2023). <Numerical Assessment of Time-Dependent Deforma}on of a 
Road Tunnel4a Case Study=. Transporta}on Infrastructure Geotechnology, 1-23. 

Dr. Arun C O 

" V.S. Sooraj, C. O.Arun, K. Jithendrakumar, S. Akash, <Feed based trajectory addi}on and elimina}on 
algorithm combined with stochas}c meshless modelling to simulate roughness in surface grinding =, 
Proceeding of the iMeche Part E: Journal of Process Mechanical Engineering (Accepted). 

Dr. Athira P 

" George, J., Athira, P. Process informed selec}on of climate models for climate change impact assessment 
in the Western Coast of India. Theor Appl Climatol 150, 8053828 (2022). htps://doi.org/10.1007/
s00704-022-04197-z.

Dr. Divya P. V.

" Dhanya, K.A., Vibha, S. & Divya, P.V. (2022) Performance of Lateri}c Soil Slopes at the Onset of Rainfall 
Inoltra}on. Indian Geotechnical Journal, Springer. 

" Vibha S. and Divya P.V (2022), Performance of MSE walls with sustainable backolls subjected to 
diferen}al setlements, Interna}onal Journal of Geotechnical Engineering, Taylor & Francis. DOI: 
htps://doi.org/10.1080/19386362.2022.2065954
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" Dhanya, K.A., Vibha, S. & Divya, P.V. (2022) Performance of Lateri}c Soil Slopes at the Onset of Rainfall 
Inoltra}on. Indian Geotechnical Journal, Springer.

" Dhanya and Divya (2022) <Reinforced composites for resilient reinforced soil slopes to prevent rainfall 
induced slope failures, ASCE Geotechnical Special Publica}on GSP 331, ASCE.

" Anita A, Karthika S, Divya P.V (2022) Construc}on and Demoli}on Waste as Valuable Resources for 
Geosynthe}c-Encased Stone Columns, Journal of Hazardous, Toxic, and Radioac}ve Waste ASCE. 27 
(2), 04022047(1 -13), ASCE.

Dr. Praveena Gangadharan 

" Dr. Praveena Gangadharan, Rajumon, R., Sibi, R., Peter, A E (2022). Osmo}c urine fuel cell to recover 
water, energy, and nutrients along with salinity reduc}on. JournalofAppliedElectrochemistry (htps://
doi.org/10.1007/s108 00-022-01738-2) (Impact Factor: 2.925). 

" Rajumon, R., Dr. Praveena Gangadharan., & Mohandas, S. A. (2023). Osmo}c Microbial Fuel Cell 
for Groundwater Sovening, Denuorida}on, Salinity Reduc}on, and Energy Produc}on. Journal of 
Environmental Engineering, 149(2), 04022094. 

" Shabana, Neermunda, Arjun Ajith Mohan, Menon Ankitha, Sabarija A. Mohandas, Praveena 

Gangadharan, and Pathath Abdul Rasheed. <A nexible and sensi}ve electrochemical sensing plavorm 
based on dimethyl sulfoxide modioed carbon cloth: towards the detec}on of dopamine and carvedilol.= 
Analy}cal Methods (2023). 

Dr. Rakesh J. Pillai 

" Bhavita Chowdary, Ramana Murty V, and Rakesh J Pillai, Eïcacy of Slag-Based Geopolymer Binder 
Reinforced with Polypropylene Fibres in the Stabiliza}on of Sov Clays.Transporta}on Infrasturcture 
Geotechnology,(2022) . htps://doi.org/10.1007/s40515-022-00256-0. 

Dr. Sanjukta Chakraborty 

" Abhishek S, Sanjukta Chakraborty (2023), <The efect of an adap}ve feedback-control system in the 
structural vibra}on control= Journal of Sound and Vibra}on, 543, 117501. 

Dr. Senthil Kumar V 

" Dena Badran, Radhi Alzubaidi , Senthilkumar Venkatachalam (2023), Iden}oca}on of Key Design Phase 
related Risks in DBB Projects in UAE-Towards Developing a BIM Solu}on, Sustainability, Special Issue 
on Sustainable Development of Pavement Materials, Design, and Road Construc}on Technologies, 
(Accepted for Publica}on). 

Dr. Sudheesh T. K. 

" Gopika Rajagopal, and Sudheesh Thiyyakkandi (2022). <Innuence of Retained Zone Width on the 
Behaviour of Back-to-Back Mechanically Stabilized Earth Walls upon Rainwater Inoltra}on=, Interna}onal 
Journal of Geosynthe}cs and Ground Engineering, DOI: 10.1007/s40891-022-00416-9. 

Dr. Veena Venudharan C V 

" Ajeesh Koorikkaýl, Sunitha K. Nayar, and Veena Venudharan. (2022) <Flexural fa}gue design of steel 
obre reinforced concrete pavements: A compara}ve study= Road Materials and Pavement Design. DOI: 
10.1080/14680629.2022.2139285
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Dr. Sarmistha Singh

" Athira, K., Singh, S. & Abebe, A. Impact of individual and combined innuence of large-scale clima}c 
oscilla}ons on Indian summer monsoon rainfall extremes. Clim Dyn (2022). htps://doi.org/10.1007/
s00382-022-06477-w.                

COMPUTER SCIENCE AND ENGINEERING
Dr. Albert Sunny

" R. Chackochan, A. Sunny and S. Dhanasekaran, <Approximate Aggregate U}lity Maximiza}on Using 
Greedy Maximal Scheduling,= in IEEE/ACM Transac}ons on Networking, vol. 30, no. 6, 2521-2529, Dec. 
2022. htps://doi.org/10.1109/TNET.2022.317945

" Swapnil Dhamal, Walid Ben-Ameur, Tijani Chahed, Eitan Altman, Albert Sunny, Sudheer Poojary, 
<Strategic Investments in Distributed Compu}ng: A Stochas}c Game Perspec}ve,= in Journal of 
Parallel and Distributed Compu}ng, vol. 169, pp., 317-333, Nov. 2022. htps://doi.org/10.1016/j.
jpdc.2022.07.012

" Ashok Kumar M, Albert Sunny, Ashish Thakre, Ashisha Kumar, and G. Dinesh Manohar. <Are Guessing, 
Source Coding and Tasks Par}}oning Birds of A Feather?= in Entropy 24, no. 11: 1695, Nov. 2022. 
htps://doi.org/10.3390/e24111695

" Swapnil Dhamal, Walid Ben-Ameur, Tijani Chahed, Eitan Altman, Albert Sunny, Sudheer Poojary, <A 
Game-theore}c Framework for Distributed Compu}ng with Dynamic Set of Agents,= in Annals of 
Opera}ons Research, Feb. 2023. htps://doi.org/10.1007/s10479-023-05231-7

Dr. Deepak Rajendraprasad

" Jasine Babu, Deepu Benson, Deepak Rajendraprasad: <Improved bounds for the oriented radius of 
mixed mul}graphs.= in Journal of Graph Theory, Feb 2023. htps://doi.org/10.1002/jgt.22941

" Jasine Babu, L. Sunil Chandran, Mathew C. Francis, Veena Prabhakaran, Deepak Rajendraprasad, J. 
Nandini Warrier: On graphs whose eternal vertex cover number and vertex cover number coincide. 
Discret. Appl. Math. 319: 171-182, Aug.  2022. htps://doi.org/10.1016/j.dam.2021.02.004

" K. S. Ajish Kumar, Deepak Rajendraprasad, K. S. Sudeep: Oriented diameter of star graphs. Discret. Appl. 
Math. 319: 362-371, Aug 2022. htps://doi.org/10.1016/j.dam.2021.01.025

Dr. Jasine Babu

" Jasine Babu, L. Sunil Chandran, Mathew C. Francis, Veena Prabhakaran, Deepak Rajendraprasad, J. 
Nandini Warrier: On graphs whose eternal vertex cover number and vertex cover number coincide. 
Discret. Appl. Math. 319: 171-182 Aug 2022. htps://doi.org/10.1016/j.dam.2021.02.004

" Jasine Babu, Deepu Benson, Deepak Rajendraprasad: <Improved bounds for the oriented radius of 
mixed mul}graphs.= in Journal of Graph Theory, Feb 2023. htps://doi.org/10.1002/jgt.22941

" Jasine Babu, Veena Prabhakaran: A new lower bound for the eternal vertex cover number of graphs. J. 
Comb. Op}m. 44(4): 2482-2498 Oct 2022. htps://doi.org/10.1007/s10878-021-00764-8

Dr. Krishnamoorthy Dinesh

" Sagar Bisoyi, Krishnamoorthy Dinesh, Jayalal Sarma: On pure space vs cataly}c space. Theor. Comput. 
Sci. 921: 112-126, Jun 2022. htps://doi.org/10.1016/j.tcs.2022.04.005
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Dr. Krithika Ramaswamy

" R. Krithika, Pranabendu Misra, Prafullkumar Tale: A single exponen}al-}me FPT algorithm for cactus 
contrac}on. Theor. Comput. Sci. 954: 113803 (2023). 10.1016/j.tcs.2023.113803

Dr. Sahely Bhadra

" S. Abilasha, Sahely Bhadra, Deepak P, Anish Mathew: Warping resilient scalable anomaly detec}on 
in }me series. Neurocompu}ng 511: 22-33, Oct 2022. htps://doi.org/10.1016/j.neucom.2022.09.051

Dr. Satyajit Das

" Satyajit Das, Amrita De: Weight computa}on of criteria in a decision-making problem by entropy 
measure under interval-valued fuzzy environment. Int. J. Math. Oper. Res. 24(2): 194-209 March 2023. 
htps://doi.org/10.1504/IJMOR.2021.10046639

" Satyajit Das, Kevin J. M. Mar}n, Thomas Peyret, Philippe Coussy: An Eïcient and Flexible Stochas}c 
CGRA Mapping Approach. ACM Trans. Embed. Comput. Syst. 22(1): 8:1-8:24 Jan 2023. htps://doi.
org/10.1145/3550071

" Chilankamol Sunny, Satyajit Das, Kevin J. M. Mar}n, Philippe Coussy: Energy Eïcient Hardware Loop 
Based Op}miza}on for CGRAs. J. Signal Process. Syst. 94(9): 895-912 Sep 2022. htps://doi.org/10.1007/
s11265-022-01760-9

Dr. Srimanta Bhatacharya
" N. Balachandran, S. Bhatacharya, B. Sankarnarayanan <An Ensemble of High Rank Matrices Arising 

from Tournaments=, Linear Algebra and its Applica}ons, Volume 658, 1 February 2023, Pages 310-318.
" N. Balachandran, S. Bhatacharya, B. Sankarnarayanan, Almost Full Rank Matrices Arising From 

Transi}ve Tournaments, Linear and Mul}linear Algebra, Accepted for publica}on.

Dr. Vivek Chaturvedi

" Ajinkya S. Bankar, Shi Sha, Janki Bhimani, Vivek Chaturvedi, Gang Quan: Thermal Aware System-Wide 
Reliability Op}miza}on for Automo}ve Distributed Compu}ng Applica}ons. IEEE Trans. Veh. Technol. 
71(10): 10442-10457, Nov 2022. htps://doi.org/10.1109/TVT.2022.3185978

ELECTRICAL ENGINEERING
Dr. Arun Rahul

" Greeshma Nadh, Arun Rahul S, <Clamping Modula}on Scheme for Low-Speed Opera}on of Three Level 
Inverter fed Induc}on Motor Drive With Reduced CMV= in IEEE Transac}ons on Industry Applica}ons 
(Accepted).

" Durga Nair. S and Arun Rahul. S, <Inverse-Impedance-Based Centralised Predic}ve Current Controller 
for N -Parallel Grid-Connected Converters for Circula}ng Current Elimina}on,= in IEEE Transac}ons on 
Industrial Electronics, doi: 10.1109/TIE.2022.3225856.

Dr. Arvind Ajoy

" Raghuram Tatamangalam Raman, Revathy Padmanabhan and  Arvind Ajoy, <Stable Denec}on in 
Ferroelectric Nega}ve-Capacitance Hybrid MEMS Actuator With Cubic Nonlinear Spring=,  IEEE 
Transac}ons on Electron Devices  vol. 69(9), pp 5162 - 5169,  Sept 2022. doi :10.1109/TED.2022.3190258

" Anuja Menokey and Arvind Ajoy, <Airy Func}on-Based Model for 2-DEG Charge and Surface Poten}al in 
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N-Polar Gallium Nitride Heterostructures=, IEEE Transac}ons on Electron Devices IEEE Transac}ons on 
Electron Devices  vol. 69(7), pp 3861 - 3868, July 2022. doi :10.1109/TED.2022.3175672

" Raghuram T. R, Jeïn Shibu, Revathy P., Arvind Ajoy, <Analysis of Ferroelectric Nega}ve Capacitance-
Hybrid MEMS Actuator Using Energy3Displacement Landscape=, IEEE Transac}ons on Electron Devices 
vol. 69(6), pp 3359 - 3366,  June 2022. doi :10.1109/TED.2022.3164633

PATENTS

" Raghuram T. R, Revathy P., Arvind Ajoy, <Method of elimina}ng pull-in instability and hybrid MEMS 
actuator incorpora}ng the Method= Indian Patent Number 398690 granted June 2022.

Dr. M. Sabarimalai Manikandan

" N. Phukan, S. Mohine, A. Mondal, M. S. Manikandan and R. B. Pachori, <Convolu}onal Neural Network-
Based Human Ac}vity Recogni}on for Edge Fitness and Context-Aware Health Monitoring Devices99 in 
IEEE Sensors Journal, vol. 22, no.22, pp. 21816-21826, 15 Nov.15, 2022, IF: 4.325

" P. Dhilleswararao, S. Boppu, M. S. Manikandan and L. R. Cenkeramaddi,=Eïcient Hardware Architectures 
for Accelera}ng Deep Neural Networks:Survey,= in IEEE Access, vol. 10, pp. 131788-131828, 2022.

PATENTS

" Ram Bilas Pachori, Sabarimalai Manikandan, and Jomole Varghese V, Apparatus, systems and methods 
for quality-aware energy-eïcient PPG signal analysis and cardiovascular disease diagnosis and 
predic}on, Indian Patent, Patent applica}on no. 202221075607, Filed, 26 December, 2022.

" Ram Bilas Pachori, Sabarimalai Manikandan, and Nabasmita Phukan, Systems and methods for contextual 

informa}on aware physiological parameter analysis and intelligent human disease predic}on, Indian 
Patent, Patent applica}on no.202221075605, Filed, 26 December, 2022.

" Ram Bilas Pachori, Sabarimalai Manikandan, and Jomole Varghese V, Systems and methods for quality-
aware energy-eïcient respira}on rate es}ma}on from photoplethysmography (PPG) signal, Indian 
Patent, Patent applica}on no.202221075071, Filed, 23 December, 2022.

" Ram Bilas Pachori, Sabarimalai Manikandan, and Fawaz A. Razak, Apparatus and methods for noise-

aware and energy-eïcient pulse rate variability and heart rate variability analysis, Indian Patent, Patent 
applica}on no. 202221075073,Filed, 23 December, 2022.

" Ram Bilas Pachori, Sabarimalai Manikandan, and Achinta Mondal, Apparatus and methods for noise-

aware energy-eïcient ECG signal analysis and cardiovascular disease diagnosis and predic}on, Indian 
Patent, Patent applica}on no. 202221075072, Filed, 23 December, 2022.

Dr. Mahesh Raveendranatha Panicker

" Rohith Reddy Rachala and Mahesh Raveendranatha Panicker, <Hand-Drawn Electrical Circuit 
Recogni}on Using Object Detec}on and Node Recogni}on= Springer Nature Computer Science, 3, 244 
(2022).htps://doi.org/10.1007/s42979-022-01159-0

" Madhavanunni A. N. and Mahesh Raveendranatha Panicker, <A Nonlinear High-Resolu}on Beamforming 
for Plane Wave Ultrasound Flow Imaging,= in Elsevier Computers in Biology and Medicine 147, 105686 

(2022). htps://doi.org/10.1016/j.compbiomed.2022.105686 
" Abhilash Rakkunedeth Hareendranathan, Arpan Tripathi, Mahesh Raveendranatha Panicker, Yuyue 

Zhou, Jessica Knight and Jacob L Jaremko, <Domain-Aware Contras}ve Learning for Ultrasound Hip 
Image Analysis,= in Elsevier Computers in Biology and Medicine 149 (2022): 106004. htps://doi.
org/10.1016/j.compbiomed.2022.106004 
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" Roshan P Mathews, Mahesh Raveendranatha Panicker, Abhilash R Hareendranathan, Yale Tung Chen, 

Jacob L Jaremko, Brian Buchanan, Kiran Vishnu Narayan, Kesavadas C, Greeta Mathews, <Unsupervised 
mul}-latent space reinforcement learning framework for video summariza}on in ultrasound 
imaging=, accepted in IEEE Journal of Biomedical and Health Informa}cs. htps://doi.org/10.1109/
JBHI.2022.3208779.

" Gayathri M and Mahesh Raveendranatha Panicker, <A Novel Technique for Es}ma}on and Detec}on 
of Specular Renec}ons by Leveraging High Frame Rate Ultrasound Imaging= in IEEE Transac}ons 
on Instrumenta}on and Measurement, Accepted November 2022. htps://ieeexplore.ieee.org/
document/9999713.

" Adithya Sineesh and Mahesh Raveendranatha Panicker, <Exploring Novel Pooling Strategies for Edge 
Preserved Feature Maps in Convolu}onal Neural Networks=,in Springer Mul}media Systems, Accepted 
in Jan 2023, htps://doi.org/10.1007/s00530-023-01053-6.

" Madhavanunni A. N. and Mahesh Raveendranatha Panicker, <Beam Mul}ply and Sum Beamforming for 
Non-Steered Plane Wave High Framerate Ultrasound Imaging,= in Elsevier Biomedical Signal Processing 

and Control Accepted March 2023.htps://doi.org/10.1016/j.bspc.2023.104807
" Gayathri M and Mahesh Raveendranatha Panicker, <On the Physics of Ultrasound Trans-mission for In-

Plane Needle Tracking in Guided Interven}ons,= in IoP Biomedical Physics &amp; Engineering Express. 
Accepted March 2023, htps://doi.org/10.1088/2057-1976/acc338

" Arpan Tripathi, Mahesh Raveendranatha Panicker, Abhilash Rakkunedeth, Jacob Jaremko, Yale Tung  
Chen, Kiran Vishnu Narayan, Kesavadas C, <Unsupervised Landmark Detec}on and Classioca}on of 
Lung Infec}on Using Transporter Neural Networks,= in Elsevier Computers in Biology and Medicine. 
Accepted November 2022. htps://doi.org/10.1016/j.compbiomed.2022.106345

Dr. Manas Kumar Jena

" A. Anshuman, B. K. Panigrahi and M. K. Jena, <Enhanced Visualiza}on and Characteriza}on of Low 
Frequency Oscilla}ons in Power System= in IEEE Systems Journal, doi: 10.1109/JSYST.2022.3169491.

" Gayathri. K and M. K. Jena, <A Prac}cal Approach to Iner}a Distribu}on Monitoring and Impact of 
Iner}a Distribu}on on Oscilla}on Baselining Study for Renewable Penetrated Power Grid= in IEEE 
Systems Journal, doi:10.1109/JSYST.2022.3228966.

Dr. Nikhil Krishnan M

" G. K. Facenda, M. Nikhil Krishnan, E. Domanovitz, S. Fong, A. Khis}, W.-T. Tan, and J. G. Apostolopoulos, 
<Adap}ve relaying for streaming erasure codes in a three node relay network=, to appear in IEEE 
Transac}ons on Informa}on Theory, 2023.

BOOK CHAPTERS
" (Monograph) V. Ramkumar, S. B. Balaji, B. Sasidharan, M. Vajha, M. Nikhil Krishnan and P. V. Kumar, 

<Codes for Distributed Storage=, Founda}ons and Trends in Communica}ons and Informa}on Theory 
(FnT), May 2022.

Dr. Revathy Padmanabhan

" Raghuram T. R, Jeïn Shibu, Revathy P., Arvind Ajoy, <Analysis of Ferroelectric Nega}ve Capacitance-
Hybrid MEMS Actuator Using Energy3Displacement Landscape=, accepted in IEEE Transac}ons on 
Electron Devices
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PATENTS

" Raghuram T. R, Revathy P., Arvind Ajoy, <Method of elimina}ng pull-in instability and hybrid MEMS 
actuator incorpora}ng the Method= Indian Patent Number 398690 granted June 2022.

Dr. Subrahmanyam Mula 

" D. Alex, V. C. Gogineni, S. Mula and S. Werner, <Novel VLSI Architecture for Frac}onal-Order Correntropy 
Adap}ve Filtering Algorithm,= in IEEE Transac}ons on Very Large Scale Integra}on (VLSI) Systems, vol. 
30, no. 7, pp. 893-904, July 2022, doi: 10.1109/TVLSI.2022.3169010 .

" V. C. Gogineni, R. Sambangi, D. Alex, S. Mula and S. Werner, <Algorithm and Architecture Design of 
Random Fourier Features-Based Kernel Adap}ve Filters,= in IEEE Transac}ons on Circuits and Systems I: 
Regular Papers, vol. 70, no. 2, pp. 833-845, Feb. 2023, doi: 10.1109/TCSI.2022.3227727.

Dr. Sukomal Dey

" M. A. Shukoor, and Sukomal Dey, <Highly Miniaturized Wideband Angular Stable Linear-Circular and 
Linear-Cross Renec}ve Polarizer for Ka-Band Satellite Communica}on=, accepted in Interna}onal 
Journal of Microwave and Wireless Technology, on 20th March, 2023.

" Athul O Asok, Gokul Nath S J and Sukomal Dey, <Microwave Imaging with Novel Time-Domain Cluter 
Removal Algorithm using   High Gain Antennas for Concealed Object Detec}ons=, in IEEE Transac}ons 
on Computa}onal Imaging vol. 10, pp. 147-158, Feb, 2023. DOI: 10.1109/TCI.2023.3244392    

" Athul O Asok, Gokul Nath S J and Sukomal Dey, <Concealed Object Detec}on with Microwave Imaging 
using Vivaldi Antennas u}lizing   Novel Time-Domain Beamforming Algorithm=, in IEEE Access, vol. 10, 
pp. 116987-117000, Nov, 2022. DOI: 10.1109/ACCESS.2022.3218892,  

" Athul O Asok, Gokul Nath S J and Sukomal Dey, <Non-Invasive Breast Tumor Detec}on with An}podal 
Vivaldi Antennas using     Monosta}c Approach=, in Interna}onal Journal of RF and Microwave 
Computer-Aided Engineering, vol. 32 (12), Nov 2022. DOI: htps://doi.org/10.1002/mmce.23539,  

" M. A. Shukoor, and Sukomal Dey, <Miniaturized, Arrow Linked Figure of Eight Square Loop FSS 
Based Mul}band Linear-Circular and   Linear-Cross Renec}ve Microwave Polarizer=, in Interna}onal 
Journal of Microwave and Wireless Technology, pp. 1-9, Aug, 2022. DOI: htps://doi.org/10.1017/
S1759078722000976,  

" M. A. Shukoor, and Sukomal Dey, <Novel Dual-mode Polariza}on Insensi}ve Wide Angular Stable 
Circular Ring Based Deca-band Absorber for RCS and EMI Shielding Applica}ons=, in IEEE Transac}ons 
on Electromagne}c Compa}bility, vol. 64, no. 5, pp. 1337-1345, July, 2022. DOI: 10.1109/
TEMC.2022.3190287,  

" M. A. Shukoor, and Sukomal Dey, <Novel Broadband Angular Stable Linear-Circular and Linear-Cross 
Polarizer Based on Induc}ve Grid Loaded H-Dipole in Both Renec}on and Transmission Modes=, in 
Wiley Interna}onal Journal of RF and Microwave Computer-Aided    Engineering, Vol. 32, no. 10, June, 
2022.  DOI: htps://doi.org/10.1002/mmce.23318,   

" M. A. Shukoor, and Sukomal Dey, <Wideband Dual Polarized Linear-Circular and Linear-Cross Angular 
Stable THz Renec}ve Polarizer  Based on Modioed Square Loop FSS=, in Applied Op}cs (OSA, erstwhile 
Op}ca), vol. 49, no. 6, pp. 24-39, June, 2022. DOI: htps://doi.org/10.1364/AO.462466,  

" M. A. Shukoor, and Sukomal Dey, <A Novel Broadband Linear-Cross and Linear-Circular Renec}ve 
Polarizer based on Interdigital Capacitance Loaded Dipole for RCS Applica}ons=, in Wiley Interna}onal 
Journal of RF and Microwave Computer-Aided Engineering, Vol. 32, no. 8, April, 2022.   DOI: htps://doi.
org/10.1002/mmce.23226,  
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PATENTS

" Sukomal Dey, Athul O Asok, Gokul Nath S J. <Method and System for Detec}ng an Object using 
Microwave Imaging= Applica}on No:202241023437, oled for Indian Patent on April 21, 2022.

" Sukomal Dey and Mohammad Abdul Shukoor, <Via-less Reconogurable Polariza}on Converter Opera}ng 
in Renec}on and Transmission Modes in Diferent Frequency Bands= Applica}on No: 202241035983, 
oled for Indian Patent on June 23, 2022.

" Sukomal Dey, Gokul Nath S J, and Athul O Asok, <System and Method for Time-Domain Image 
Reconstruc}on to Detect Various Concealed Targets= Applica}on No: 202241036419, oled for Indian 
Patent on June 24, 2022.

" Sukomal Dey, Athul O Asok, and Gokul Nath S J, <A Vivaldi Antenna for Microwave Imaging= Applica}on 
No: 202241038065, oled for Indian Patent on July 1, 2022.

Dr. Swaroop Sahoo

" Pa}, S.S.; Sahoo, S. Single/Dual/Triple Broadband Metasurface Based Polarisa}on Converter with High 
Angular Stability for Terahertz Applica}ons. Micromachines, 13, 1547, 2022. htps://doi.org/10.3390/
mi13091547.

ENVIRONMENTAL SCIENCES AND SUSTAINABLE ENGINEERING CENTRE
Dr. Deepak Jaiswal 

" Soares, Johnny R., Bruna R. Souza, André M. Mazzeto, Marcelo V. Galdos, Dave R. Chadwick, Eleanor 
E. Campbell, Deepak Jaiswal et al. <Mi}ga}on of nitrous oxide emissions in grazing systems through 
nitrioca}on inhibitors: a meta-analysis.= Nutrient Cycling in Agroecosystems (2023): 1-19. 

" He, Yufeng, Deepak Jaiswal, Xin-Zhong Liang, Chao Sun, and Stephen P. Long. Perennial biomass crops 
on marginal land improve both regional climate and agricultural produc}vity. GCB Bioenergy (2022). 

" Edward Lochocki, Rohde Scot, Deepak Jaiswal, Megan Mathews, Fernando Miguez, and Steve Long. 
BioCro II: a Sovware Package for Modular Crop Growth Simula}ons. Accepted for publica}on in In 
Silico Plants. 

Dr. Sunitha K Nayar 

" Nayar, S. K., Premavathy, A., Manu Santhanam, Getu, R., and Bous}ngorry, P. (2022) Assessment of a 
Methodology for Design of SCC Mixes by Robustness Studies, Indian Concrete Journal, Vol. 96, No. 4, 
pp 49-58. 

" Koorikkaýl A, Nayar, S. K., and Veena V, Flexural Fa}gue Design of Steel Fibre Reinforced Concrete 
Pavements: A Compara}ve Study, Road Materials and Pavement Design, htp://dx.doi.org/10.1080/14
680629.2022.2139285. 

" Rasheed, P. A., Nayar, S. K., Barsoum, I., Alfantazi, A (2022). Degrada}on of Concrete Structures in 
Nuclear Power Plants: A Review of the Major Causes and Possible Preven}ve Measures. Energies , 15, 
8011. htps://doi.org/10.3390/en15218011 

Dr. Mintu Porel 

" Cheekatla, S. R.; Jose, A.; Porel, M.*; Aza-oxa-triazole based Macrocycles with Tunable Proper}es: 
Design, Synthesis and Bioac}vity, Molecules, 2022, 27, 3409 

" Thurakkal, L., Porel, M*., Eïcient mercury removal in 30 seconds by designing a dithiocarbamate-
based organic polymer with customizable func}onali}es and tuneable proper}es, Environ. Sci.: Water 
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Res. Technol., 2022, DOI:htps://doi.org/10.1039/D2EW00727D 
" Jose, A.#, Sahadevan, R.#, Vijay, M, Sadhukhan, S.*, Porel, M.* Dansyl appended sequence-deoned 

oligomers for selec}ve ultrasensi}ve detec}on of Hg2+ in water, paper strips, living cells and its eïcient 
removal, Sens. Actuators B Chem. 2023, 380, 133335. (# Both authors contributed equally) 

" Thurakkal, L., Cheekatla, S.R., Porel, M*., Ultrafast and poten}al capture of iodine by a cost efec}ve 
dithiocarbamate based organic polymer, Int. J. Mol. Sci., 2032, 24, 1466 

" Jose, A.; Porel, M.* Probing the interac}ons of dansyl appended sequence-deoned oligomers with 
serum albumins: Efect of func}onality, hydrophobicity, and architecture, J. Photochem. Photobiol. A: 
Chem.; 2023, 439, 114640 

" Thurakkal, L., Rakhimol, K.M., Porel, M.* Dansyl-triazole-based nuorescent macrocycle for selec}ve 
nitro-an}bio}cs sensing in water/paper-strips and its interac}on with mul}ple proteins, Chem. 
Commun., 2023, under review 

" Liya Thurakkal, Sreelakshmi Vijayakumar, Ayushi Tripathi and Mintu Porel*, Dithiocarbamate-based 
linear versus macrocyclic architecture: compara}ve studies and applica}ons in protein interac}on and 
heavy metal removal, New J. Chem., 2023, Advance Ar}cle (DOI htps://doi.org/10.1039/D3NJ00051F) 

" Thurakkal, L.; Pandurangan, N, Porel, M.*; Design, synthesis and bioac}ve proper}es of a class of 
macrocycles with tunable func}onal groups and ring size, Sci. Rep. 2022, 12, Ar}cle number: 4815 

" Jose, Anna, and Mintu Porel. <Backbone and side chain-linker tunability among dithiocarbamate, ester 
and amide in sequence-deoned oligomers: Synthesis and structure-property-func}on rela}onship.= 
Polymer Chemistry (2022). 

" Book chapter published: Jose, A., Thurakkal, L., & Porel, M. Structure, Proper}es, and Func}ons of 
Manganese Peroxidase for Enzyma}c Pretreatment of Waste Biomass, In Enzymes in the valoriza}on 
of waste, CRC Press, 2022, htps://doi.org/10.1201/9781003187714 

" Thurakkal, L., Jose A., & Porel Developments in hydrolysis processes towards enzyma}c 
hydrolysis in bioreonery, In Enzymes in the valoriza}on of waste, CRC Press, 2022, 39. htps://doi.
org/10.1201/9781003187684-2 

" Indian Patent granted: Porel, M.; Pandurangan, N.; A Novel Class of Sequence-Deoned Polymers and 
Prepara}on Methods Thereof, 2022, Indian Patent granted, Patent No. 415676 

" Porel, M., Jose A., & Thurakkal L., An assembly of rapid detec}on and detoxioca}on of Hg2+ from water 
and a method thereof, 2022, Patent oled, Ref. No. 202241063367 

" Unmodioed Lysine: A Simple Fluorescence Sensor for Selec}ve and Sensi}ve Colorimetric Detec}on of 
Cu2+and Co2+; Inventors:Sushabhan Sadhukhan, Mintu Porel, Revathy Sahadevan, Anna Jose; Patent 
Applica}on number 202341015099; Filing date: 07-03-2023 

" Thurakkal, L.; Porel, M.* The Magical Discolora}on of Contaminated Water: Ultrafast and Eïcient 
Removal of Mul}ple Organic Dyes by Porous Organic Polymers, 2022 

" Arumugam Vignesh, Anupama Binoy, Natamai S. P. Bhuvanesh, Sushabhan Sadhukhan* and Mintu 
Porel*, Unexpected coordina}on behaviour and an}cancer ac}vity of pyrene aroylhydrazone ligands in 
their Pd(II) complexes, 2022 

" Eïcient mercury removal in 30 seconds by designing a porous organic polymer with customizable 
func}onali}es and tuneable proper}es, Thurakkal, L.; Porel, M. 2022, (Submited) 

Dr. Dinesh Jagadeesan

" Rajendran, K., Shanmughan, A., Nanjan, P., Balaji, D.K., Shanmugaraju, S. and Jagadeesan, D., 2022. 
CuO/CaO mediated synthesis of amino-1, 8-naphthalimides from the nitro analogues. Results in 
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Chemistry, 4, p.100430. 

" K. Rajendran, M. Sharma , A. Jaison , A. Menon, A. D. Tiwari C. P. Vinod and D. Jagadeesan* Oxida}on 
of ethylene by Cu/TiO2: Reducibility of Cu2+ in TiO2 as a possible descriptor of cataly}c eïciency 
(Featured on the cover page) Cat. Sci. Tech. 2023 doi.org/10.1039/D2CY02170F 

" CuO/CaO as a solid reducing reagent for nitroarenes: Combined efect of oxygen vacancies and surface 
basicity, Proc. Ind. Nat. Sci. Acad. (INYAS Special Issue) K. Rajendran, S. Akash, M. Roshni, N. Pandurangan 

and D. Jagadeesan* 2022, accepted, DOI:0.1007/s43538-022-00095-0 
" Vernekar, Dnyanesh, Mohammad Dayyan, Satyajit Ratha, Chandrashekhar V. Rode, M. Ali Haider, Tuhin 

Suvra Khan, and Dinesh Jagadeesan. <Direct oxida}on of cyclohexane to adipic acid by a WFeCoO (OH) 
catalyst: Role of Brønsted acidity and oxygen vacancies.= ACS Catalysis 11, no. 17 (2021): 10754-10766. 

Dr. Praveena Gangadharan 

" Gangadharan, P., Rajumon, R., Sibi, R., Peter, A E (2022). Osmo}c urine fuel cell to recover water, 
energy, and nutrients along with salinity reduc}on. Journal of Applied Electrochemistry (htps://doi.
org/10.1007/s10800-022-01738-2) (Impact Factor: 2.925) 

" Rajumon, R., Gangadharan, P., & Mohandas, S. A. (2023). Osmo}c Microbial Fuel Cell for Groundwater 
Sovening, Denuorida}on, Salinity Reduc}on, and Energy Produc}on. Journal of Environmental 
Engineering, 149(2), 04022094. 

" Shabana, Neermunda, Arjun Ajith Mohan, Menon Ankitha, Sabarija A. Mohandas, Praveena 

Gangadharan, and Pathath Abdul Rasheed. <A nexible and sensi}ve electrochemical sensing plavorm 
based on dimethyl sulfoxide modioed carbon cloth: towards the detec}on of dopamine and carvedilol.= 
Analy}cal Methods (2023) 

Dr. Divya P V 

" Anita A, Karthika S, Divya P.V (2022) Construc}on and Demoli}on Waste as Valuable Resources for 
Geosynthe}c-Encased Stone Columns, Journal of Hazardous, Toxic, and Radioac}ve Waste ASCE. 27 
(2), 04022047(1 -13), ASCE. 

" Dhanya, K.A., Vibha, S. and Divya, P.V., 2022. Performance of Lateri}c Soil Slopes at the Onset of Rainfall 
Inoltra}on. Indian Geotechnical Journal, pp.1-20. 

MECHANICAL ENGINEERING 
Dr. Afzaal Ahmed
" Boban, J., Ahmed, A., Jithinraj, E. K., Rahman, M. A., & Rahman, M. (2022). Polishing of addi}ve 

manufactured metallic components: retrospect on exis}ng methods and future prospects. The 
Interna}onal Journal of Advanced Manufacturing Technology, 1-43.

" Ahmed, A., Boban, J., & Rahman, M. A. (2022). Recent Trends in Arc Machining Processes. In Electric 
Discharge Hybrid-Machining Processes (pp. 87-104). CRC Press.

" Ellappan, S., Ahmed, A., & Rahman, M. A. (2022). Cuýng edge radius efect on the surface integrity 
of orthogonal turned aluminium alloy Al6082 with diferent ini}al microstructure. Procedia CIRP, 108, 
636-641.

" Boban, J., & Ahmed, A. (2022). Electric discharge assisted post-processing performance of high strength-
to-weight ra}o alloys fabricated using metal addi}ve manufacturing. CIRP Journal of Manufacturing 
Science and Technology, 39, 159-174.

" Jithinraj, E. K., Ahmed, A., & Boban, J. (2022). Improving the surface integrity of addi}vely manufactured 
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curved and inclined metallic surfaces using thermo-electric energy assisted polishing. Surface and 

Coa}ngs Technology, 446, 128803.
" Boban, J., Ahmed, A., Jithinraj, E. K., Rahman, M. A., & Rahman, M. (2022). Polishing of addi}ve 

manufactured metallic components: retrospect on exis}ng methods and future prospects. The 
Interna}onal Journal of Advanced Manufacturing Technology, 121, 83-125.

" Abhilash P.M., Ahmed, A. (2023). An image processing approach for polishing metal addi}ve 
manufactured components to improve the dimensional accuracy and surface integrity. The Interna}onal 
Journal of Advanced Manufacturing Technology. doi: htp://dx.doi.org/10.1007/s00170-023-10916-1

" Boban, J., Ahmed, A. (2023). Finishing the surface micro-layer of addi}vely manufactured TiAl alloy 
using electro-thermal discharge assisted post-processing, Journal of Micromanufacturing (Accepted)

" Rahman, M.A.; Shakur, M.S.; Ahamed, M.S.; Hasan, S.; Rashid, A.A.; Islam, M.A.; Haque, M.S.S.; Ahmed, 
A. (2023). <A Cloud-Based Cyber-Physical System with Industry 4.0: Remote and Digi}zed Addi}ve 
Manufacturing= Automa}on 3, 3, 400-425.

" Rahul Jiji George, Afzaal Ahmed, Efect of spark assisted polishing on the wear resistance of addi}ve 
manufactured metallic components, 4th Structural Integrity Conference and Exhibi}on (SICE) -2022 
14-16th December, 2022, IIT Hyderabad.

Dr. Anand T. N. C

" S. Joshi and T. N. C. Anand, (2022), <Droplet deforma}on during secondary breakup: role of liquid 
proper}es,= Exp Fluids, vol. 63, no. 7, p. 109, doi: 10.1007/s00348-022-03460-3.

Dr. Buchibabu Vicharapu

" E.P. Bossle, B. Vicharapu, G.V.B. Lemos et al. (2023). Fric}on S}r Lap Welding of Inconel 625 and a High 
Strength Steel, Metals 13(1), 146. htps://doi.org/10.3390/met13010146.

Dr. Chakradhar Dupadu

" Abhilash, P. M., & Chakradhar, D. (2022). Performance monitoring and failure predic}on system for 
wire electric discharge machining process through mul}ple sensor signals. Machining Science and 
Technology, 1-31. htps://doi.org/10.1080/10910344.2022.2044856

" Abhilash, P. M., & Chakradhar, D. (2022). Efect of wire material and discharge energy on produc}vity and 
surface integrity of WEDM-processed Inconel 718. Advances in Materials and Processing Technologies, 
1-22. htps://doi.org/10.1080/2374068X.2022.2079590

" P. Sivaiah, D. Chakradhar, R. Ganesh Narayanan, Chapter 4, Sustainable Manufacturing Strategies in 
Machining, Sustainable Manufacturing Processes, Elsevier, October 2022, ISBN 9780323999908

" Rakesh, P. R., & Chakradhar, D. (2023). Experimental inves}ga}on of hybrid cooling approach using 
a modioed tool holder for turning of Inconel 625 superalloy. The Interna}onal Journal of Advanced 
Manufacturing Technology, 1-13.  doi: htps://doi.org/10.1007/s00170-022-10781-4

" Rakesh, P. R., & Chakradhar, D. (2023). Machining performance comparison of Inconel 625 superalloy 
under sustainable machining environments. Journal of Manufacturing Processes, 85, 742-755. doi: 
htps://doi.org/10.1016/j.jmapro.2022.11.080

" Sivaiah, P., Chakradhar, D., & Narayanan, R. G. (2023). Sustainable manufacturing strategies in machining. 
In Sustainable Manufacturing Processes (pp. 113-154). Academic Press. doi: htps://doi.org/10.1016/
B978-0-323-99990-8.00013-8

" Rakesh, P. R., & Chakradhar, D. (2022). <Inves}ga}on on the Efect of Graphene Nano-cuýng Fluid 
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Minimum Quan}ty Lubrica}on on the Machining Performance of Inconel 625=, Arabian Journal for 
Science and Engineering, 47(7), 8469-8483.  htps://doi.org/10.1007/s13369-021-06299-8

" Usha Rani S, Kesavan D , K.G Pradeep , M. Sadhasivam, M. Kamaraj (2022), Decomposi}on of ³9 
martensite during post heat treatment of Laser Powder based Addi}ve Manufacturing of Ti-6Al-
4V alloys, 76th Annual Technical Mee}ng, of The Indian Ins}tute of Metals, 14-16 November 2022, 
Hyderabad, India.

Dr. D. Kesavan

" VS Hariharan, S Pramod, D Kesavan, BS Murty, G Phanikumar (2022), ICME framework to simulate 
microstructure evolu}on during laser powder bed fusion of Haynes 282 nickel-based superalloy. Journal 
of Materials Science, 1-21. htps://link.springer.com/ar}cle/10.1007/s10853-022-07170-3

" S. Pramod, K.M. Naveen and D. Kesavan, Efect of part orienta}on and low temperature annealing on 
Impact Toughness of Laser Powder Bed Fusion processed AlSi10Mg (Manuscript Accepted) Journal of 
Materials Engineering and Performance (2022)

" Rejith. R, D. Kesavan, Chakravarthy. P and S.V.S.Narayana Murty, Bearings for aerospace applica}ons, 
Tribology Interna}onal, (2022).  htps://doi.org/10.1016/j.triboint.2023.108312

" Y, Arivu.,  M R, Ranju., C, Abhinand., R, Padmapreetha., and D Kesavan (2023). Contact fa}gue studies 
on L-PBF processed IN718 alloy tested under no slip condi}on. Interna}onal Journal of Fa}gue, Vol.173, 
107702. htps://doi.org/10.1016/j.ijfa}gue.2023.107702

" S, Pramod., and D, Kesavan. (2023).  Mel}ng modes of laser powder bed fusion (L-PBF) processed IN718 
alloy: Predic}on and experimental analysis, Advances in Industrial and Manufacturing Engineering. 
Vol.6, 100106. htps://doi.org/10.1016/j.aime.2022.100106

Dr. Ganesh Natarajan

" K. Chandran and G. Natarajan, <Comments on <Modeling of Magnetohydrodynamics in Nozzle Arc: A 
Mathema}cally and Numerically Eïcient Approach=,= in IEEE Transac}ons on Plasma Science, 2022, 
doi: 10.1109/TPS.2022.3201591.

" Mandeep Deka, Ashwani Assam and Ganesh Natarajan, <A least squares perspec}ve of Green-Gauss 
gradient schemes=, Physics of Fluids 35 (031710).

Dr. Krishna Sesha Giri

" Navaneethakrishnan P and Krishna Sesha Giri (2022), On name ex}nc}on and free-noa}ng limits using 
a large diameter opposed jet burner, Combus}on Science and Technology, htps://doi.org/10.1080/00
102202.2022.2120354

" Navaneethakrishnan P and Krishna Sesha Giri, Studies on now oeld, and instabili}es in a large diameter 
opposed jet burner, Physics of Fluids, (2022) (In Press)

Dr. K V N Surendra

" Mohammed Shafeeque, K.K., Surendra, K.V.N. (2022). Stress Distribu}on in Inonitely Long Plate with 
Circular Hole Loaded by Concentrated Loads. In: Tadepalli, T., Narayanamurthy, V. (eds) Recent Advances 
in Applied Mechanics. Lecture Notes in Mechanical Engineering. Springer, Singapore.  htps://doi.
org/10.1007/978-981-16-9539-1_7
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Dr. S. Kanmani Subbu

" D. Simson, and S. Kanmani Subbu,  <Inves}ga}on of build strategies for microfeatures fabrica}on 
using laser powder bed fusion=, Journal of Manufacturing Processes, 79(April), 99031002. htps://doi.
org/10.1016/j.jmapro.2022.05.042.

" Shanmuga Priyan V G and Kanmani Subbu S., Efect of Ultrasonic Treatment during S}r Cas}ng on 
Mechanical Proper}es of AA6063-SiC Composites, Materials Chemistry and Physics, (2022). (In Press) 

" Simson D. and Kanmani Subbu S. , <Study on track width of various curvature angles in laser powder 
bed fusion deposi}on=, Progress in Addi}ve Manufacturing, Springer.

" D, Simson., and  S, Kanmani Subbu. (2022). Efect of Process Parameters on Surface Integrity of LPBF 
Ti6Al4V. Procedia CIRP, Vol. 108, 716-721. htps://doi.org/10.1016/j.procir.2022.03.111

Dr. Samarjeet Chanda

" Ajul, E., and Samarjeet Chanda. (2023), <Es}ma}on of thermal contact conductance of spacecrav 
heat sink bolted joints.= Applied Thermal Engineering: 120078. htps://doi.org/10.1016/j.
applthermaleng.2023.120078.

" Sreenath V.R. and Samarjeet Chanda. (2023), < Thermal Performance Evalua}on of PCM-MF Heat Sink 
under Varying Ambient Condi}ons.= Interna}onal Journal of Heat and Mass Transfer, Volume 206, 
123927    htps://doi.org/10.1016/j.ijheatmasstransfer.2023.123927.

Dr. Santhakumar Mohan

" Divyansh Khare, Sandra C and Santhakumar Mohan, (2022). Inves}ga}on on design and control aspects 
of a new autonomous mobile agricultural fruit harves}ng robot, The Proceedings of the Ins}tu}on of 
Mechanical Engineers, Part C: Journal of Mechanical Engineering Science (Accepted and in press)

" Divyansh Khare, Sandra C, Santhakumar Mohan, <Inves}ga}on on design and control  aspects of a new 
autonomous mobile agricultural fruit harves}ng robot=, Proceedings of the Ins}tu}on of Mechanical 
Engineers, Part C: Journal of Mechanical Engineering Science, Accepted (in press), 

" Divyansh Khare, Sandra C, Santhakumar Mohan, <Inves}ga}on on design and control aspects of a new 
autonomous mobile agricultural fruit harves}ng robot=, Proceedings of the Ins}tu}on of Mechanical 
Engineers, Part C: Journal of Mechanical Engineering Science, Accepted (in press),  htps://doi.
org/10.1177/09544062221095690

" Isaac John, Santhakumar Mohan, Larisa Rybak, <Numerical Inves}ga}ons, development and 
control of a Cartesian (3-PRRR) parallel manipulator=, Proceedings of the Ins}tu}on of Mechanical 
Engineers, Part C: Journal of Mechanical Engineering Science, Accepted (in press), htps://doi.
org/10.1177/09544062221086856

" Meenakshi S and Santhakumar Mohan, Selec}ve fruit harves}ng: Research, trends, and developments 
towards fruit detec}on and localiza}on 3 A review, Journal of Mechanical Engineering Science (in 
press),      DOI: 10.1177/09544062221128443,2022

" Rutupurna Choudhury, Pandurang Londhe, Santhakumar Mohan, Yogesh Singh, A Simplioed Approach 
to Develop Fuzzy Logic Controller with Disturbance Es}mator for Control of a Planar Parallel (2PRP-PPR) 
Mo}on Plavorm, Journal of Mechanical Engineering Science (in press) (2022)

" Parvathi Sunilkumar, Santhakumar Mohan, Larisa Rybak,  A Graphical User Interface (GUI) System for a 

Sta}onary Trainer Used in Lower Limb Rehabilita}on, Lecture Notes in Mechanical Engineering, Springer, 
October 2022, Recent Trends in Product Design and Intelligent Manufacturing Systems. Lecture Notes 
in Mechanical Engineering. Springer, Singapore. htps://doi.org/10.1007/978-981-19-4606-6_5
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Dr. Sovan Lal Das

" Chandra Has, P. Sivadas and Sovan Lal Das, (2022). Insights into Membrane Curvature Sensing and 
Membrane Remodelling by Intrinsically Disordered Proteins and Protein Regions, The Journal of 
Membrane Biology, htps://doi.org/10.1007/s00232-022-00237-x

" Krishnan Suryanarayanan, Ishan Sharma, Sovan Das (2022), Indenta}on of geometrically exact 
beams, Interna}onal Journal of Solids and Structures, 254-255, 111905, htps://doi.org/10.1016/j.
ijsolstr.2022.111905.

" Mudasir Ul Islam, James T Jenkins and Sovan Lal Das, Extended Kine}c Theory for Granular Flow in a 
Ver}cal Chute, Journal of Fluid Mechanics, XX,XX, doi:10.1017/jfm.2022.807, 2022

" Nayak, A.K., Gou, Z., Das, S.L. et al. Mathema}cal modelling of intracellular calcium in presence of 
receptor: a homeosta}c model for endothelial cell. Biomechanics and Modeling in Mechanobiology 
(2022). htps://doi.org/10.1007/s10237-022-01643-9

" Aishwarya Kasarla and Sovan Lal Das, Contact of a Cylindrical Shell with a Flat Fric}onless Rigid 
Substrate, Engineering Pedagogy A Collec}on of Ar}cles in Honor of Prof. Amitabha Ghosh, Edited by 
Uday Shanker Dixit, Raghu Echempa}, Sudip Dey, htps://doi.org/10.1007/978-981-19-8016-9.

PHYSICS
Dr. Amit Kumar Pal

" <Hierarchies of localizable entanglement due to spa}al distribu}on of local noise=, Ratul  Banerjee, 
Amit Kumar Pal, and Adi} Sen(De) Phys. Rev. Research 4, 023035 (2022).

" <Dis}nguishing phases via non-Markovian dynamics of entanglement in topological quantum codes 
under parallel magne}c oeld= ,Harikrishnan K J and Amit Kumar Pal, Phys. Rev. A 105, 052421 (2022)

" <Designing refrigerators in higher dimensions using quantum spin models=,T. K. Konar, S. Ghosh, A. K. 

Pal, and A. Sen(De), Phys. Rev. A 107, 032602 (2023) [arXiv:2112.13765] 
" <Circula}ng genuine mul}party entanglement in quantum network=, P. Halder, R. Banerjee, S. Ghosh, 

A. K. Pal, and A. Sen(De), Phys. Rev. A 106, 032604 (2022) [arXiv:2112.10122]
" Exactly solvable one-dimensional quantum models with gamma matrices, Y. Chugh, K. Dhochak, U. 

Divakaran, P. Narayan, and A. K. Pal, Phys. Rev. E 106, 024114 (2022)

Dr. Swaroop Sahoo

" <Water Pollu}on Level Detec}on using Patch A-tenna Measurements at Microwave Frequencies= Sobha 
Uday, Swaroop Sahoo, Stefy Benny, Journal of Microelectronics, Electronic Components and Materials

Dr. Vishwas V

" Vasisht VV, Chaudhuri P, Martens K. <Residual stress in athermal sov disordered solids: insights from 
microscopic and mesoscale models=. Sov Mater. August 2022 31;18(34):6426-6436. doi: 10.1039/
d2sm00615d. PMID: 35980086.

" <Prestressed elas}city of amorphous solids=, Shang Zhang, Ethan Stanifer, Vishwas V. Vasisht, Leyou 
Zhang, Emanuela Del Gado, and Xiaoming Mao,Phys. Rev. Research 4, 043181 (2022).

Dr. Uma Divakaran 

" Exactly solvable one-dimensional quantum models with gamma matrices, Y. Chugh, K. Dhochak, U. 
Divakaran, P. Narayan, and A. K. Pal, Phys. Rev. E 106, 024114 (2022)

" <Bath Engineering Enhanced Quantum Cri}cal Engines= Revathy B. S, Victor Mukherjee and Uma 
Divakaran, Entropy 24 (10) 1458 (2022).
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Dr. Kusum Dhochak

" Exactly solvable one-dimensional quantum models with gamma matrices, Y. Chugh, K. Dhochak, U. 
Divakaran, P. Narayan, and A. K. Pal, Phys. Rev. E 106, 024114 (2022).

Dr. Prithvi Narayan P

" Exactly solvable one-dimensional quantum models with gamma matrices, Y. Chugh, K. Dhochak, U. 
Divakaran, P. Narayan, and A. K. Pal, Phys. Rev. E 106, 024114 (2022).

Dr. Soham Manni

" Efects of magne}c and non-magne}c doping on the vortex laýce in MgB2. Elizabeth R. Louden, Soham 
Manni, Judah E. Van Zandt, Allan W. D. Leishman, Valen}n Taufour, Sergey L. Bud9ko, Lisa DeBeer-
Schmit, Dirk Honecker, Charles D. Dewhurst, Paul C. Canoeld and Morten R. Eskildsen J. Appl. Cryst. 
(2022). 55, 6933701

Dr. Projjwal Banerjee

" <The produc}on of ac}nides in neutron star mergers= M.- R. Wu and P. Banerjee, Associa}on of Asia 
Pacioc Physical Socie}es Bulle}n 32 (19) (2022)

" <Constraints on r-process nucleosynthesis from 129I and 247Cm in the early Solar system= P. Banerjee, 
M.- R. Wu, and Jeena S K, Mon. Not. of the Royal Astron. Soc. 512 (4), 4948-4960 (2022)

Dr. Bibhu Ranjan Sarangi

" Lysozyme protected copper nano-cluster: A photo-switch for the selec}ve sensing of Fe2+. Anna 
Sebas}an, Aaryaa, Bibhu Ranjan Sarangi, Supra}k Sen Mojumdar, Journal of Photochemistry and 
Photobiology A: Chemistry Vol 436, 114378 (2022)

Dr. Jayakumar Balakarishnan

" A simple and robust machine learning assisted process now for the layer number iden}oca}on of TMDs 
using op}cal contrast spectroscopy=, Nikhil Joseph Joy, Ranjuna M K and Jayakumar Balakrishnan, 
Journal of Physics:Condensed Mater 51 (2) 025901 (2023).

HUMANITIES & SOCIAL SCIENCE
Dr. Amrita Roy

" Jacob A. and Roy A. (2022). Women at Leisure: Some evidence from India. In Rabiyath S. (Eds.) Women 
Work and Development. Mythri Books.

" Roy A. (2022). Structural Change and Labour Produc}vity trend in the Non-Agricultural Sector: A Study 
of Asia. The European Journal of Compara}ve Economics, Vol. 19, no. 2, pp. 227-249, ISSN 1824-2979

" Roy A., & Chakrabor}, C. (2023). Disparity in income poverty and mul}dimensional poverty es}mates: 
The Indian scenario with special reference to Salboni and Binpur-I blocks. Poverty & Public Policy, 13 26.

" Roy A. (2023). Mul}dimensional poverty and quality of governance in Indian states. The Indian 
Economic Journal (accepted). 

Dr. Reenu Punnoose

" Punnoose, R. and Muhammed, H. (Accepted, In press). Towards a Greater Inclusion in Prac}ce and 
among Prac}}oners: The Case for an Experience-based Linguis}cs in India, in Anne Charity Hudley, 
Chris}ne Mallinson, and Mary Bucholtz (Ed.) Inclusion in Linguis}cs, Oxford University Press.
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Dr. Sudarshan R Kotai
" Kotai, S.R & Ramprakash, R (2023). Evolving jurisprudence on conversion therapy: Reconsidering ethics 

in mental health systems. Indian Journal of Medical Ethics. DOI:10.20529/IJME.2023.024

MATHEMATICS
Dr. H V R Mital 
" Kumar, A., Ray, R.K. and Mital, H.V.R., 2022. <Heat transfer past a rota}onally oscilla}ng circular cylinder 

in linear shear now=. Journal of Heat Transfer, 144(7), p.071802.
" Gandhi, R., Sharma, B. K., Al-Mdallal, Q. M., & Mital, H. V. R. (2023). <Entropy genera}on and shape 

efects analysis of hybrid nanopar}cles (Cu-Al2O3/blood) mediated blood now through a }me-variant 
mul}-steno}c artery=. Interna}onal Journal of Thermonuids, 18, 100336.

Dr. Lakshmi Sankar K

" Joseph, Anumol, and Lakshmi Sankar. <Singular semilinear ellip}c problems on unbounded domains in 
Rn.= Journal of Mathema}cal Analysis and Applica}ons 520, no. 2 (2023): 126903.

Dr. Parangama Sarkar

" Cutkosky, Steven Dale, and Parangama Sarkar. <Analy}c spread of oltra}ons and symbolic algebras.= 
Journal of the London Mathema}cal Society 106, no. 3 (2022): 2635-2662.

Dr. Sarath Sasi   

" Mohan Mallick, Sarath Sasi, R. Shivaji, and S. Sundar <Bifurca}on, uniqueness and mul}plicity results 
for classes of reac}on difusion equa}ons arising in ecology with nonlinear boundary condi}ons=, 
Communica}ons on Pure & Applied Analysis,  2022, 21(2): 705-726 

Dr. S. H. Kulkarni

" Kulkarni, S. H. <G 1-class elements in a Banach algebra.= The Journal of Analysis 30, no. 4 (2022): 1785-
1797.

" Kulkarni, S. H., R. Radha, and K. Sarvesh. <Solu}on of an inonite band matrix equa}on.= Banach Journal 
of Mathema}cal Analysis 17, no. 1 (2023): 14.

Dr. M. Ashok Kumar

" M. Ashok Kumar, Albert Sunny, Ashish Thakre, Ashisha Kumar, and G. Dinesh Manohar. <A Unioed 
Framework for Problems on Guessing, Source Coding, and Tasks Par}}oning.= In 2022 IEEE Interna}onal 
Symposium on Informa}on Theory (ISIT), pp. 3339-3344. IEEE, 2022.

" M. Ashok Kumar, Albert Sunny, Ashish Thakre, Ashisha Kumar, and G. Dinesh Manohar. <Are Guessing, 
Source Coding and Tasks Par}}oning Birds of A Feather?.= Entropy 24, no. 11 (2022): 1695.

C. R. Jayanarayanan

" Jayanarayanan, C. R., and Sreejith Siju. <Strong ball proximinality of the space of compact operators.= 
Studia Mathema}ca 268 (2023): 51-64.

Dr. G P Balakumar

" Balakumar GP, Borah D, Mahajan P, Verma K. <Limits of an increasing sequence of complex manifolds=. 
Annali di Matema}ca Pura ed Applicata. Vol 202, pages 138131410, (2023).
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Dr. Jaikrishnan J

" Haridas, P., Janardhanan, J. Proper holomorphic mappings of quasi-balanced domains in C^3. Complex 
Analysis and its Synergies, Vol. 9, no. 7 (2023).

10.2 CONFERENCES/ WORKSHOPS/ SYMPOSIUM/ 
SEMINARS

CHEMISTRY
Dr. Dinesh Jagadeesan

" Invited talk at Interna}onal Symposium on Materials Chemistry from Fundamentals to Transla}onal 
Research at SRM Ins}tute of Science and Technology

" Invited talk at ChemCatCon 2.0 organised by IIT Gandhinagar, May 2022

" Delivered a lecture, demonstra}on and was a part of the organising team, also coordinated the ac}vi}es 
of the chemistry department for CRYSTAL to selected students from all over Kerala.

" M. Roshni, A. Jaison and D. Jagadeesan* , Cataly}c oxida}on of ethylene by iron copper mixed metal 
oxide nanopar}cles, Interna}onal Conference on Contemporary Catalysis, Energy and Sustainability 
(ICCC-2022) MG University, Kotayam.

" Invited talk at The Interna}onal Conference on Beyond Fossil Fuels: The Future of Alterna}ve Energy 
Technologies organised by IIT (BHU), Varanasi, July 2022

" K. Rajendran, M. Sharma, A. Jaison, A. D. Tiwari and D. Jagadeesan*, Cataly}c ac}vity of Cu doped 
TiO2 for thermal oxida}on of ethylene, The 9th Tokyo Conference on Advanced Cataly}c Science and 
Technology, June 2022, Fukuoka, Japan.

" Invited talk at Na}onal conference on Futuris}c Strategies for Sustainment of Troops in Diferent 
Terrains, DRDO 3 DFRL, Mysuru, December 2022. 

" Invited talk at CompCatCollab - an exclusive group of computa}onal and experimental scien}sts working 
in Catalysis, December 26 2022 (online).

" Organised a conference on <Role of Science and Technology in India9s journey towards net zero carbon 
emissions=.

" Supported and atended a workshop on chemical safety for IIT Palakkad.
" Invited talk at Centre for Nano and Sov Mater Sciences, Nelamangala, Bangalore, February 2023.
" Co-organizer of Workshop on seýng up H2 valley in Kerala jointly with Govt. Kerala, February 2023.

Dr. Shanmugaraju Sankarasekaran

" March 31, 2022, Delivered an invited webinar on <Emergences of SupramolecularChemistry: From 
Molecules to Materials= in an online Faculty Enrichment Programme on=Needs and Metrics of Green 

Chemistry= organised by the PG and Research Department of Chemistry, Vivekananda College, 
Tiruvedakam West, Madurai, Tamil Nadu.

" April 08, 2022, Delivered an invited talk on <Troger9s base 4 - Amino-1,8-Naphthalimide(TBNap): An 
Emerging Supramolecular Scafolds for Novel Structure and Material Design= in a one-day na}onal 
conference on <Innova}ons in Chemical Sciences and Its Research Approach= organised by the PG 
Department of Chemistry, Vellalar College forWomen, Erode, Tamil Nadu.

" April 13, 2022, Delivered an invited talk on <Emergences of Supramolecular Chemistry= in a one-
day interna}onal symposium on <Trends and Opportuni}es in Physical Sciences= organised by the 
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Department of Sciences, Amrita School of Arts and Sciences, AmritaVishwa Vidyapeetham Mysuru 
Campus, Karnataka.

" April 21, 2022, Delivered an invited talk on <Supramolecular Coordina}on Chemistry= in a one-day 
Na}onal Webinar on Recent trends in Chemical and Forensic Sciences organised by the Department of 
Applied Chemistry, Karunya Ins}tute of Technology and Sciences,Coimbatore, Tamil Nadu.

" July 10, 2022, Delivered an invited talk on <Luminescent Polymeric Materials for Fluorescence Sensing 
and Removal of Chemical Explosives= in a three-day Interna}onal Online Conference on Foamed 
Polymers (ICFP 2022) organized by the School of EnergyMaterials, Mahatma Gandhi University, 

Kotayam, Kerala, India.
" July 13, 2022, Delivered an invited talk on <Trogers base-Amino-1,8-Naphthalimide (TBNaps): An 

Emerging Supramolecular Scafolds for Novel Self-Assembly Structures and Materials Design= at the 
7th Interna}onal Conference on Molecular Sensors & Molecular Logic Gate (MSMLG-22) held at Trinity 
College Dublin, Ireland.

" December 15, 2022, Delivered an invited talk on <Trogers base-Amino-1,8-Naphthalimide (TBNaps): 
An Emerging Supramolecular Scafolds for Novel Self-Assembly Structures and Materials Design= at 
the 19th Interna}onal Conference on Modern Trends In InorganicChemistry (MTIC-19) held at Banaras 
Hindu University, Varanasi, India.

" January 28, 2023, Delivered an invited talk on <Emergences of Supramolecular Chemistry= in the 
Department of Chemistry, St. Joseph9s College, Tiruchirappalli, Tami lNadu.

" March 02, 2023, Delivered an invited talk on <Supramolecular Self-Assembly= in the Department of 
Chemistry, PSGR Krishnammal College for Women, Coimbatore, Tamil Nadu.

" March 02, 2023, Delivered an invited talk on <Supramolecular Self-Assembly forma}on of Novel 
Structure and Materials= in the Department of Chemistry, Vels Ins}tute of Technology, Chennai, Tamil 
Nadu.

Dr. Supra}k Sen Mojumdar
" Single Molecule Spectroscopy: An Eïcient Tool to Study Protein Folding Dynamics, Recent Trends in 

Chemical Sciences, Sona College of Arts and Science, Salem, April 2022 (Invited Talk)

Dr. Rositha Kuniyil

" Atended the orst session of 6 month long 8Women Leading IIT (WLI)9 training program at IIT Madras.
" Organised CRYSTAL program which is funded by KSCSTE (Kerala State Council for Science Technology 

and Educa}on). 30 students (from 5th to 11th class) who were the winners of Na}onal Science Congress 
were selected to par}cipate in this residen}al science camp for 10 days.

Dr. Mintu Porel

" Invited seminar to HLL Lifecare Limited, Date: August 26, 2022, Title: Func}onally Tuneable Material: 
Design, Synthesis and Applica}ons in Material and Biomedical sciences

" Dithiocarbamates:  Func}onal and Versa}le Linkers to Develop Novel Material for Environmental 
Remedia}on and Biomedical Applica}on; Invited lecture at Kongunadu Arts and Science College, Tamil 
Nadu, India, March 11, 2023.

" Organised one-day long 8Chemistry Laboratory Safety Workshop9 at IIT Palakkad 
" Par}cipated in organising the symposium en}tled <Role of Science and Technology in India9s Journey to 

Net Zero Emissions= organised by ESSENCE, IIT Palakkad on January 21, 2023 
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" Thurakkal, L., Porel, M.* A novel class of dithiocarbamate-based organic polymer: Design synthesis and 
environmental remedia}on applica}ons, Advanced polymers via macromolecular engineering, 2023, 
Sorbonne University, Paris.

" Jose, A., Porel, M.* Sequence-deoned dithiocarbamate plavorms with tuneable backbone and side-
chain func}onali}es for material and biomedical applica}ons, Advanced polymers via macromolecular 
engineering, 2023, Sorbonne University, Paris.

" Thurakkal, L., Porel, M.* Organic Polymer for Ultrafast and Eïcient Removal of Diverse Contaminants, 
New Trends in Chemistry, 2023, Sacred Hearts College, Tevara, Kochi

" Jose, A., Porel, M.* Sequence-deoned Dithiocarbamate for the Selec}ve and Sensi}ve Detec}on of 
Mercuric ions, New Trends in Chemistry, 2023, Sacred Hearts College, Tevara, Kochi

" Jose, A.; Thurakkal, L., Porel, M.* Novel materials for detec}on and removal of toxic pollutants towards 
environmental remedia}on, Role of Science and Technology in India9s Journey to Net Zero Emissions, 
2023, IIT Palakkad

" Jose, A., Porel, M.* A Modular Plavorm based on Sequence-deoned Dithiocarbamate Oligomers for 
Material and Biomedical Applica}ons, Chemical Research Society of India, Na}onal Symposium in 
Chemistry, 2022, IIT Guwaha}.

" Jose, A., Porel, M.* Design and Synthesis of Dithiocarbamate Based Sequence-deoned Polymer and Its 
Material and Biomedical Applica}ons, Interna}onal Conference on Current Trends in Chemistry, 2022, 
CUSAT, Cochin.

" Thurakkal, L., Porel, M.*, Rapid, and two-step synthesis of func}onally tuneable macrocycles and 
porous organic polymer for diverse applica}ons, ACS Fall, 2022, Illinois, USA (Virtual)

" Thurakkal, L., Porel, M.* Func}onally controlled organic macrocycles and polymers: design, synthesis, 
and their biomedical and material Applica}ons, IUPAC Macro 2022, Winnipeg, Canada (Virtual)

" Thurakkal, L., Porel, M.* Func}onally Controlled Macrocycles and Porous Organic Polymers: Design, 
Synthesis and their Biomedical and Material Applica}ons, 28th CRSI (Chemical Research Society of 
India) Na}onal Symposium in Chemistry (NSC), 2022,  IIT Guwaha}

" Thurakkal, L., Porel, M.* Design and Synthesis of Macromolecules and their Biomedical and Material 
Applica}ons, Interna}onal Conference on Current Trends in Chemistry (CTriC), 2022, CUSAT, Cochin

" Jose, A., Porel, M.* Sequence-deoned plavorms with tuneable backbone and side-chain linkers for 
material and biomedical applica}ons, IUPAC Macro, 2022, Winnipeg Canada (Virtual)

" Jose, A., Porel, M.* Sequence-deoni}on for material and biomedical applica}on of future polymers, 
ACS Fall 2022, Chicago (Virtual)

Dr. Sushabhan Sadhukhan

" Workshop atended. Proteomics Advanced Winter School (PAWS)-2021, IIT Bombay (Virtual, July 18 to 
29, 2022)

" Delivered two lectures about how to safely work in the Chemistry Lab in the Chemistry Lab Safety 
Workshop, IIT Palakkad (2022)

" Green Tea Kills Cancers& Cures Diseases. Fine! But, Why and More Importantly, How? Invited lecture at 
Kongunadu Arts and Science College, Tamil Nadu, India, March 11, 2023.

" Sahadevan, R., Singh, S., Sadhukhan, S.* Design, Synthesis and Biological Evalua}on of a Lipophilic 
Deriva}ve of EGCG as Potent and Selec}ve EGFR inhibitor, Interna}onal Conference on Current Trends 
in Chemistry (CTriC), 2022, CUSAT, Cochin

" Sahadevan, R., Binoy, A., Sadhukhan, S.*, Global proteomic prooling of (2)-epigallocatechin-3-gallate 
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(EGCG), the major green tea polyphenol, via in situ biorthogonal labelling, Interna}onal Conference, 
Crossroads in Chemistry, ACS Spring 2023, organised by American Chemical Society, 2023, Indianapolis, 

USA

" Singh, S., Sahdevan, R., Biswas, M., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, A novel 4=-alkyl ether 
deriva}ve of green tea polyphenol EGCG as a potent and selec}ve EGFR inhibitor, 6th Nirma Ins}tute of 
Pharmacy Interna}onal Conference Jointly Organised with Indian Pharmacological Society, <Emerging 
Opportuni}es and Challenges in Pharmacology and Pharmaceu}cal Sciences for Drug Discovery and 
Healthcare Innova}ons99, 2022, Nirma Ins}tute of Pharmacy Ahmedabad, Gujarat, India, (virtual) (Best 
Oral Presenta}on Award)

" Singh, S., Sahdevan, R., Biswas, M., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, Structure-based 
design and synthesis of a novel long-chain 422-alkyl ether deriva}ve of EGCG as potent EGFR inhibitor, 
15th World Congress on Polyphenols Applica}ons, September 27 to 30, 2022, Valencia, Spain, Oral 
Presenta}on

" Singh, S., Sahdevan, R., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, 422-alkyl EGCG deriva}ves induce 
cytoprotec}ve autophagy response in glioblastoma cells upon EGFR inhibi}on, Recent Advances in 
Bioscience and Bioengineering (RABB)-2022 organised by BSBE Department IIT Indore, December 7, 
2022. (Third Posi}on in Oral Presenta}on)

" Singh, S., Sahdevan, R., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, Development of Novel 4=-Alkyl EGCG 
Deriva}ves as a Third Genera}on EGFR Tyrosine Kinase Inhibitor to Overcome from Drug Resistance for 
the Cancer Treatment, RSC-IITI Symposium, Jointly Organised by Chemistry Department, IIT Indore  and 
RSC, January 19 to 20, 2023 (Poster Presenta}on)

" Singh, S., Sahdevan, R., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, Development of Novel 4=-Alkyl EGCG 
Deriva}ves as a Third Genera}on EGFR Tyrosine Kinase Inhibitor to Overcome from Drug Resistance for 
the Cancer Treatment, Research Industry Conclave-2023, IIT Indore, MP, India (Poster Presenta}on), 
January 21 to 22, 2023

" Singh, S., Sahdevan, R., Ghosh, P., Sadhukhan, S.*, Sonawane, A.*, Development of Novel 4=-Alkyl EGCG 
Deriva}ves as a Third Genera}on EGFR Tyrosine Kinase Inhibitor to Overcome from Drug Resistance for 
the Cancer Treatment, Sustainable Chemistry Interna}onal Indo-German Conference, Jointly Organised 
by Chemistry Department, IIT Indore and DAAD, February 22 to 23, 2023 (Poster Presenta}on)

Dr. Abdul Rasheed P

" Niobium MXenes for Electrochemical Biosensing Applica}ons, Asian Federa}on of Biotechnology 
Malaysia Chapter Interna}onal Symposium (AFOBMCIS) 2022, Langkawi Island, Malaysia (Invited Talk)

Dr. Padmesh A

" Invited Speaker at the Asia Pacioc Associa}on of Theore}cal and Computa}onal Chemistry (APATCC-10) 
(APATCC 2023) conference held on February 19 to 23, 2023 at the Interna}onal Center for Interdisciplinary 
Science and Educa}on (ICISE) in Quy Nhon, Vietnam.

" Invited speaker at Interna}onal Symposium of Recent Advances in Chemical Sciences held at School of 
Chemical Sciences, MG University

Dr. Yuvaraj K

" Poster Presenta}on on Conference: Reduc}ve Homologa}on of CO by Ac}vated Magnesium(I) 
Reductants: Reac}vity of Lewis base Adducts vs [Mo(CO)6. K. Yuvaraj, A. Paparo, I. Douair, L. Maron 
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and C. Jones. Interna}onal Conference on Main Group Synthesis and Catalysis (ICMGSC), February 9 to 
12, 2023, Jointly organised by IISER Thiruvananthapuram and Royal Society of Chemistry, Kerala, India.

" Invited talk: <Revolu}on of Modern Main Group Chemistry= on the UGC Sponsored Na}onal Seminar 
on <Fron}ers in Chemical Sciences= on March 10, 2023, PG & Research Department of Chemistry, Gobi 
Arts and Science College, Gobicheýpalayam, Tamil Nadu.

" Outreach: Demonstrated interes}ng chemistry experiments on behalf of the chemistry department 
and nearly180 school children were engaged. This event was held at Agora Auditorium in Nila campus 

(IIT Palakkad) on February 28, 2023 on Na}onal Science day.

Dr. Debara} Chaterjee
" SERB Power Research Grant (2022 3 2025) on <Microphase Separa}on in the Botlebrush Polymers 

under Cononement: An Efec}ve Ruling Principle for Microscopic Organiza}on.=, Project Number: 
2022-115-CHY-DEC-SERB-SP, Principal Inves}gator: Dr. Debara} Chaterjee. 

" Compnu (Interna}onal Conference, Organised in India) , IIT Kharagpur, December, 2022: Delivered a 
talk on  <Probing the Facilitated Difusion of DNA Target Search by a Binding Protein in a Rearranging 
Media=. 

" Physics-In House Symposium, April 21 to 22, 2023, IITPKD Delivered a talk on <Probing the Modula}on 
in Facilitated Difusion guided by DNA-Protein Interac}ons in Target Search Processes=. 

" Organised and conducted an outreach program on career counselling on behalf of IITPKD, at Lions 
school April 30 to May 1, 2023.

PHYSICS
Dr. Amit Kumar Pal

" <Entanglement in noisy topological quantum codes=, in January, 2023, at the Interna}onal Conference 
on Complex Quantum Systems, organised by BARC, India

Dr. Prithvi Narayan P

" Out of Equilibrium Physics. IIT Mandi, 3rd-8th July

Dr. Vishwas V

" Invited talk at CompFlu 2022, 19-21, 2022, IIT Kharagpur Research park, New town, Rajarhat, Kolkata

" Invited Talk presented at CHENNAI SOFT MATTER DAYS 2023, January 5 to 6, 2023.

Dr. Mayarani

" Invited Talk: Interna}onal Conference of Materials sciences , Bharata Mata College, Thrikkakkara
" Invited talk at the department of Physics, IISER Thiruvananthapuram, in connec}on with the founda}on 

week celebra}on of Physics Society of IISER Thiruvananthapuram (PSIT). 

Dr. Bibhu Ranjan Sarangi

" Spectroscopy and Microscopy Mee}ng : <Let there be light - 2023=.Invited Speaker. Venue : Mayur 
Karma Resort, Pench Na}onal Park, Madhya Pardesh, February 19 to 22, 2023

" Indian Biophysical Society Mee}ng, 27-29 March, NCBS, Invited Speaker 
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Dr. Projjwal Banerjee

" (Invited talk) <Constraining R-process Nucleosynthesis Using 129I and 247Cm in the Early Solar System,= 
Department Seminar, Raman Research Ins}tute, Bengaluru, March 2022.

" (Invited talk) <Origin of Heavy Elements in the Early Galaxy,= IISc, Bengaluru, March 2023.
" (Invited Talk) <Constraining R-process Nucleosynthesis Using 129I and 247Cm in the Early Solar System,= 

Workshop on Par}cle physics, Astrophysics and Cosmology, Shiv Nadar University, Delhi NCR, March 
2022. 

" (Contributed talk) <Constraining R-process Nucleosynthesis Using 129I and 247Cm in the Early Solar 
System,= Annual Mee}ng of the Astronomical Society of India, IIT Indore, March 2023.

" (Invited talk) <Origin of Heavy Elements in the Early Galaxy,= IUCAA, Pune, January 2023.
" (Contributed talk) <Constraining R-process Nucleosynthesis Using 129I and 247Cm in the Early Solar 

System,= Astrophysics with Radioac}ve Isotopes, Konkoly Observatory, Budapest, Hungary, June 2022.

Dr. Soham Manni

" Delivered an invited talk }tled < Two rare earth magnets with strong spin orbit and charge laýce 
coupling: Ce2Al3Ge4 and PrIr3B2= in the Physics of strongly correlated electrons (PSCES 2023) in IISER 
Pune from March 15 to March 16, 2023

Dr. Kusum Dhochak

" Presented a talk on <Exactly solvable 1 dimensional quantum models with gamma matrices= at the 
workshop <Novel Phases of Mater in Frustrated Magnets=, University of Bordeaux, France , October 
19, 2022

Dr. Uma Divakaran

" Presented a talk on <Cri}cality and quantum heat engines=, Physics Seminar at IIT Tirupa}, April 19, 
2022.

" Presented a talk on <Exactly solvable models using Gamma matrices= in Young Inves}gators meet in 
quantum condensed mater theory, NISER Bhubaneswar, October 30, 2022

CIVIL ENGINEERING
Dr. Arun C O 

" M. Aswathy and C. O. Arun, 8An IRF method for stochas}c meshless analysis of 2D beams with lognormally 
varying random Young9s modulus9, The Fourteenth Interna}onal Conference on Computa}onal 
Structures Technology August 23 to 35, 2022, Montpellier, France. 

" Gnani Ankathia and Arun C O, <Probabilis}c Fracture Mechanics studies using GraFEA and HDMR=, 67th 
Congress of The Indian Society of Theore}cal and Applied Mechanics (An Interna}onal Conference), 
December 14 to 16, 2022, IIT Mandi. 

" Aswathy M. and Arun C. O., Geometric Nonlinear Analysis of Timoshenko Beams using Element-free 

Galerkin method. 4th Structural Integrity Conference and Exhibi}on (SICE 2022), December 14 to 16, 
2022, IIT Hyderabad. 

Dr. B. K. Bhavathrathan 

" Shilpa Nair and B. K. Bhavathrathan. Road Network Inconsistency based Models for Macro-level Safety 

Evalua}on.Road Safety and Simula}on Conference June 8 - 10, 2022, Athens, Greece. 
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" Shilpa Nair, Salma Shepheek, B. K. Bhavathrathan. 8Analysis of Crash Vulnerable Geometries in Large 
Road Networks9, 14th Interna}onal Conference on Transporta}on Planning and Implementa}on 
Methodologies for Developing Countries (TPMDC), December 19 to 21, 2022, IIT Bombay. 

" Abhiram Manoj, Shilpa Nair, B. K. Bhavathrathan. 8Betweenness Centrality Measures as Poten}al 
Predictors of Crash Frequency9, 14th Interna}onal Conference on Transporta}on Planning and 
Implementa}on Methodologies for Developing Countries (TPMDC), December 19 to 21, 2022, IIT 
Bombay. 

Dr. Divya P. V 

" Anjima C.S and Divya P.V (2022). Mi}ga}on of rainfall induced slope failures using capillary barrier layer 
system. Interna}onal conference on transporta}on geotechnics, Geo Tans-2022, June 01 to 03, 2022. 

" Musaib A and Divya P.V. <Digital Soil Mapping of Residual Lateri}c Soils in Kerala using Interpola}on 
methods=, Indian Geotechnical Conference, IGC 2022, December 15 to 17, 2022, Kochi. 

" Angel Thomson and Divya P.V. <Stabiliza}on of Steep Slopes on sov founda}on using Geocells=, Indian 
Geotechnical Conference, IGC 2022, December 15 to 17, 2022, Kochi. 

Dr. Madhu Karthik M 

" Nithyasree P.V. and Madhu M. Karthik. Three-Dimensional Displacement Compa}ble Strut and Tie 
Method for Three Pile Caps Subjected to Concentric Axial Loads. Proceedings of interna}onal Structural 
Engineering and Construc}on, 9(1), 2022. Leipzig, Germany. 

Dr. Praveena Gangadharan C V 

" Sabarija A M,Praveena Gangadharan and Abdul Rasheed. Improved denuorida}on and energy 
produc}on using dimethyl sulfoxide modioed carbon cloth as bioanode in microbial desalina}on cell. 
6th Interna}onal Conference and Postgraduate Colloquium for Environmental Research 2022, held on 
June 9 to 11, 2022 in Langkawi, Malaysia. 

" Sabarija A M, Praveena Gangadharan. <Desalina}on coupled with wastewater treatment and 
energy produc}on using microbial desalina}on cell9, Interna}onal Conference on Net-Zero Emission 
Technologies for Sustainable Development: Challenges and Opportuni}es (N0ET - 2022), held on 
December 12 to 13, 2022, IIT (ISM) Dhanbad. 

" Reiva Sibi, Praveena Gangadharan*, Bioelectricity genera}on and fer}liser produc}on coupled with 
water recovery from source-separated urine using a bio-osmo}c resource recovery unit=, in the two-
day SPARC funded Indo-US workshop on <Circular solu}ons to sanita}on - Making proots from toilets= 
held at Indian Ins}tute of Technology Madras on March 29 to March 30, 2023. (Poster presenta}on). 

" Sangeetha, V., Kuppurangan, G., Gangadharan, P*. <A compara}ve study on biofer}lizer and green 
energy produc}on from source separated urine with magnesium air fuel cell 3 membrane and 
membrane less system= in the two-day SPARC funded Indo-US workshop on <Circular solu}ons to 
sanita}on - Making proots from toilets= held at Indian Ins}tute of Technology Madras on 29 & 30, 
March 2023. (Poster presenta}on). 

" Reiva Sibi, Praveena Gangadharan*, <Electrochemical phosphorus recovery from source separated 
urine using stale urine as a catalyst=, Bioenergy &bio-products from Agro-industrial sector and its 

associated Circular Economy (BACE-2023) on March 10 and 11, 2023, Pondicherry University. 
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Dr. Rakesh J. Pillai 

" Abhijith Ajith, Anupriya Singh and Rakesh J Pillai. 8Compara}ve Studies on Spa}al Predic}on Models 
of Rainfall Induced Landslides9, Indian Geotechnical Conference, IGC 2022, December 15 to 17, 2022, 
Kochi. 

Dr. Senthil Kumar V 

" Senthilkumar V (2023), <Project Data Integra}on and Interface using Common Data Environment in 
a BIM Enabled Project 3 Experience on Adop}on and Beneots Case Study=, Indian Building Congress 
2023, Held between January 28 to 29 at Bhopal India. 

Dr. Veena Venudharan 

" Sudeshna Purkayastha, Veena Venudharan, & Ajithkumar Vadakkoot. Subgrade Stabiliza}on Using 
NovoCrete: A Step Towards Resilient Pavement, Na}onal Conference on Resilient Infrastructure 2022 
(NCRI 2022), September 16 to 17, 2022, Trivandrum.

" Karunakar Koyyuru, Arun Sagar K M, and Veena Venudharan. Sustainability of Asphalt Rubber-

Gap Pavements: A Compara}ve Environmental Impact Analysis, 2nd Interna}onal Conference on 
Transporta}on Infrastructure Projects : Concep}on to Execu}on, September 14 to 17 2022, IIT Roorkee, 
Roorkee. 

" Sudeshna Purkayastha, Ritu Raj Patel, Veena Venudharan, and Ajitkumar Vadakkoot. 8Efect of Subgrade 
Stabiliza}on on Pavement Design: Material Op}miza}on & Economic Impacts9,14th Interna}onal 
Conference on Transporta}on Planning and Implementa}on Methodologies for Developing Countries 
(TPMDC), December 19 to 21, 2022, IIT Bombay. 

" Bhavinlal K, Veena Venudharan, 8Rice Husk Ash Modioed Asphalt: A High-performing Bio-binder for 
Asphalt Pavements9, Interna}onal Conference on Innova}ve Methods and Prac}cal Applica}ons for 
Cognizant Transporta}on Systems (IMPACTS 2023), March 20 to 22, 2023, College of Engineering, 
Trivandrum. 

Dr. Sarmistha Singh

" Athira, K, and Singh, S. (2022). Iden}oca}on of combined innuence of clima}c variables on Indian 
summer monsoon rainfall extremes. EGU General Assembly 2022, Vienna, Austria, 23327 May, EGU22-
444, htps://doi.org/10.5194/egusphere-egu22-444 

" Athira, K, Singh, S. (2022). Impact of combined innuence of large-scale clima}c oscilla}ons on extremes 
of Indian Summer Monsoon Rainfall, SuWaM conference. Indian Ins}tute of Technology Madras, 23-25 
March.

" Athira, K, Singh, S. (2022). Impact of combined efect of clima}c variables on Indian Summer Monsoon 
Rainfall extremes, NCRI conference, Kerala Highway Research Ins}tute and IIT Palakkad, June 16 to 17. 

" Athira, K, Singh, S. (2022). Variabili}es of ISMR extremes and their teleconnec}on to large-scale clima}c 
oscilla}ons. ICCWE 2022 conference. Indian Ins}tute of Technology Roorkee, September 19 to 20.

" Athira, K., Singh, S. & Abebe, A. <Risk assessment of Indian Summer Monsoon Rainfall extremes using 
Maxstable process model=. AGU Fall mee}ng 2022. Chicago, December 12 to 16. 

" Athira, K, Singh, S. (2022). <Understanding the nonsta}onary behaviour of Indian Summer Monsoon 
Rainfall extremes using wavelet analysis=. HYDRO 2023. Punjab engineering college, Chandigarh, 
December 22 to 24. 
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" Vee}l, S.V, and Singh, S. (2022). Spa}al varia}on of teleconnec}on between large-scale clima}c patern 
and droughts in India using Wavelet based approach. SuWaM conference. Indian Ins}tute of Technology 
Madras, held on March 23 to 25, 2022. 

" Vee}l, S.V, and Singh, S (2022). Mul}-scalar associa}on between large-scale clima}c patern and 
droughts in India. EGU General Assembly 2022, Vienna, Austria, 23327 May 2022, EGU22-551, htps://
doi.org/10.5194/egusphere-egu22-551, 2022. 

" Vee}l, S.V. and Singh, S. (2022). Poten}al teleconnec}on between clima}c oscilla}on and drought over 
India using wavelet-based approach. NCRI 2022, Indian Ins}tute of Technology, Palakkad, June 16 to 17. 

" Vee}l, S.V, and Singh, S. (2022). Teleconnec}on between clima}c oscilla}ons and droughts in India, 
extracted using diferent iden}oca}on frameworks. ICCWE 2022 conference. Indian Ins}tute of 
Technology Roorkee, September 19 to 20. 

" Vee}l, S.V., and Singh, S. (2022). Clima}c Oscilla}on-based Mul}variate Frequency Analysis of Spa}o-
temporal Drought Events, Abstract (1119081) presented at 2022 AGU Fall Mee}ng, December 12 to 16. 

" Vee}l, S.V., and Singh, S. (2022). Innuence of Clima}c oscilla}ons on regional droughts over India and 
the importance of clima}c oscilla}on-based drought frequency analysis. Hydro conference 2022. 
Department of civil engineering, Punjab Engineering College, Chandigarh, December 22 to 24.

COMPUTER SCIENCE AND ENGINEERING
Dr. Anish Hirwe

" Anish Hirwe, Nikita Makharia, Tanmay Renugunta, Kotaro Kataoka: ResiConnect - Fault Detec}on and 
Resilience for Mul}-Stage AWGR-based Op}cal Networks. Proceedings of APNOMS 2022: IEEE, 1-6, 
November 2022. htps://doi.org/10.23919/APNOMS56106.2022.9919962

Dr. Deepak Rajendraprasad

" Jasine Babu, R. Krithika, Deepak Rajendraprasad: Packing Arc-Disjoint 4-Cycles in Oriented Graphs. 
Proceedings of FSTTCS 2022: LIPIcs, Schloss Dagstuhl - Leibniz-Zentrum Informa}k, 250, 5:1-5:16, 2022. 
htps://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

Dr. Jasine Babu

" Jasine Babu, R. Krithika, Deepak Rajendraprasad: Packing Arc-Disjoint 4-Cycles in Oriented Graphs. 
Proceedings of FSTTCS 2022: LIPIcs, Schloss Dagstuhl - Leibniz-Zentrum Informa}k, 250, 5:1-5:16, 2022 
htps://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

" Jasine Babu, Karunakaran Murali Krishnan, Veena Prabhakaran, Nandini J. Warrier: Compu}ng Eternal 
Vertex Cover Number on Maximal Outerplanar Graphs in Linear Time. Proceedings of ICTCS 2022: CEUR 
Workshop Proceedings, CEUR-WS.org, 3284, 21-33, 2022.  htps://ceur-ws.org/Vol-3284/4871.pdf

" Jasine Babu, Neeldhara Misra, Saraswa} Nano}: Eternal Vertex Cover on Bipar}te Graphs. Proceedings 
of CSR 2022: Lecture Notes in Computer Science, Springer, 13296, 64-76, 2022. htps://doi.
org/10.1007/978-3-031-09574-0\_5

Dr. Krishnamoorthy Dinesh

" Andrej Bogdanov, Krishnamoorthy Dinesh, Yuval Filmus, Yuval Ishai, Avi Kaplan, Akshayaram Srinivasan: 
Bounded Indis}nguishability for Simple Sources. ITCS 2022: 26:1-26:18, January 2022. htps://doi.
org/10.4230/LIPIcs.ITCS.2022.26
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Dr. Krithika Ramaswamy

" P. S. Ardra, R. Krithika, Saket Saurabh, Roohani Sharma: Balanced Substructures in Bicolored Graphs. 
Proceedings of SOFSEM 2023: Lecture Notes in Computer Science, Springer, 13878, 177-191, December 
2022. htps://doi.org/10.1007/978-3-031-23101-8\_12

" Jasine Babu, R. Krithika, Deepak Rajendraprasad: Packing Arc-Disjoint 4-Cycles in Oriented Graphs. 
Proceedings of FSTTCS 2022: LIPIcs, Schloss Dagstuhl - Leibniz-Zentrum Informa}k, 250, 5:1-5:16, 2022. 
htps://doi.org/10.4230/LIPIcs.FSTTCS.2022.5

" R. Krithika, Roohani Sharma, Prafullkumar Tale: The Complexity of Contrac}ng Bipar}te Graphs into 
Small Cycles. Proceedings of WG 2022: Lecture Notes in Computer Science, Springer, 13453, 356-369, 
October 2022. htps://doi.org/10.1007/978-3-031-15914-5\_26

Dr. Sahely Bhadra

" Shikha Mallick, Sahely Bhadra:CDGCN: Condi}onal de novo Drug Genera}ve Model Using Graph 
Convolu}on Networks. Proceedings of RECOMB 2023: Lecture Notes in Computer Science, Springer, 
104-119, 13976, 104--119, May 2023. htps://doi.org/10.1007/978-3-031-29119-7\_7

" Abilasha S, Sahely Bhadra, Ahmed Zaheer Dadarkar, Deepak P: Deep Extreme Mixture Model for 
Time Series Forecas}ng. Proceedings of CIKM 2022: ACM, 1726-1735, October 2022. htps://doi.
org/10.1145/3511808.3557282

Dr. Sandeep Chandran

" Akash Poptani, Abhishek Mital, Rishit Saiya, Rajshekar Kalayappan, Sandeep Chandran: SANNA: Secure 
Accelera}on of Neural Network Applica}ons. Proceedings of VLSID 2023: IEEE, 337-342, April 2023.
htps://doi.org/10.1109/VLSID57277.2023.00074

Dr. Satyajit Das

" Shine Parekkadan Sunny, Satyajit Das: Reinforcement Learning based Eïcient Mapping of DNN Models 
onto Accelerators. Proceedings of  COOL CHIPS, IEEE, May 1 to 6, 2022 htps://doi.org/10.1109/
COOLCHIPS54332.2022.9772673

Dr. Unnikrishnan C

" Haritha Madhav C, Unnikrishnan Cheramangalath: Memory leak detec}on using Heap Object Flow Graph 
(HOFG). Proceedings of ISEC, ACM, 4:1-4:11, February 2023. htps://doi.org/10.1145/3578527.3578528

Dr. Vivek Chaturvedi

" Akshara Ravi, Vivek Chaturvedi: Sta}c Malware Analysis using ELF features for Linux based IoT 
devices. Proceedings of VLSID 2022: IEEE, 114-119, September 2022. htps://doi.org/10.1109/
VLSID2022.2022.00033

ELECTRICAL ENGINEERING
Dr. Arvind Ajoy

" Anuja Menokey and Arvind Ajoy, Analy}cal model for of-state channel poten}al and electric oeld 
distribu}on in an N-polar GaN-based oeld-plated MIS-HEMT, IEEE Interna}onal Conference on Emerging 
Electronics (ICEE) Bangalore, December 11 to 14, 2022.
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" Jeïn Shibu, Raghuram Tatamangalam Raman, Abhilash O. S., Arun Kumar, Arvind Ajoy, Ferroelectric 
Nega}ve Capacitance Inspired Driver Circuits for Electrosta}c MEMS Actuators, IEEE Interna}onal 
Conference on Emerging Electronics (ICEE) Bangalore, December 11 to 14, 2022.

Dr. Jobin Francis

" Sameer Babu T P, Jobin Francis, R David Koilpillai, <OTFS and OCDM Based Underwater Acous}c 
Communica}on: System Design and Evalua}on= accepted to OCEANS 2022 Hampton Roads.

Dr. Nikhil Krishnan M

" M. Nikhil Krishnan, M. Ebrahimi, and A. Khis}, <Sequen}al Gradient Coding for Straggler Mi}ga}on=, to 
appear in Proc. Interna}onal Conference on Learning Representa}ons (ICLR), 2023.

" M. Nikhil Krishnan, A. Thomas, and B. Sasidharan, <Hierarchical Coded Gradient Aggrega}on Based on 
Layered MDS Codes=, to appear in Proc. IEEE Interna}onal Symposium on Informa}on Theory (ISIT), 
2023.

" M. Nikhil Krishnan, M. Vajha, V. Ramkumar, and P. V. Kumar, <Explicit Informa}on-Debt-Op}mal 
Streaming Codes with Small Memory=, to appear in Proc. IEEE Interna}onal Symposium on Informa}on 
Theory (ISIT), 2023.

Dr. M Sabarimalai Manikandan

" Fawaz A. Razak, Sabarimalai Manikandan, and Ram Bilas Pachori, Real-}me implementa}on of systolic 
peak detec}on for PRV parameter extrac}on using Raspberry Pi compu}ng plavorm, 1st Interna}onal 
Conference on Communica}on, Security and Ar}ocial Intelligence (ICCSAI-2022), December 23 and 
December 24, 2022, Greater Noida, India.

" Jomole Varghese V, Sabarimalai Manikandan, and Ram Bilas Pachori, Automa}c SWT based QRS 
detec}on using weighted subbands and Shannon energy peak amplioca}on for ECG signal analysis 
devices, Fourth IEEE Interna}onal Conference on Cogni}ve Compu}ng and Informa}on Processing 
(CCIP-2022), December 23 to 24, 2022, Bengaluru, India.

" Nabasmita Phukan, Sabarimalai Manikandan, and Ram Bilas Pachori, Convolu}onal neural network 
based atrial obrilla}on detec}on from ECG signal, Fourth IEEE Interna}onal Conference on Cogni}ve 
Compu}ng and Informa}on Processing (CCIP-2022), December 23 to 24, 2022, Bengaluru, India.

" Achinta Mondal, Sabarimalai Manikandan, and Ram Bilas Pachori, Convolu}onal neural network based 
ECG quality assessment using deriva}ve signal, Fourth IEEE Interna}onal Conference on Cogni}ve 
Compu}ng and Informa}on Processing (CCIP-2022), December 23 to 24, 2022, Bengaluru, India.

" Gangireddy Narendra Kumar Reddy, Sabarimalai Manikandan, and Ram Bilas Pachori, Automated Hilbert 

envelope based respira}on rate measurement from PPG signal for wearable vital signs monitoring 
devices, The Second Interna}onal Conference on Ar}ocial Intelligence of Things ( ICAIoT2022), 
December 29 to 30, 2022, Istanbul, Turkey.

" Gangireddy Narendra Kumar Reddy, M. Sabarimalai Manikandan and Ram Bilas Pachori, <Automated 
Hilbert Envelope Based Respira}on Rate Measurement from PPG Signal for Wearable Vital Signs 
Monitoring Devices= IEEE 2nd Interna}onal Conference on Ar}ocial Intelligence of Things, 2022

" Yalagala Sivanjaneyulu, M. Sabarimalai Manikandan and Srinivas Boppu, <CNN Based PPG Signal Quality 
Assessment Using Raw PPG Signal for Energy-Eïcient PPG Analysis Devices in Internet of Medical 
Things=  IEEE 2nd Interna}onal Conference on Ar}ocial Intelligence of Things, 2022
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Dr. Manas Kumar Jena

" S. Mis, M. K. Jena and A. Kumar Tripathy, <Towards the Development of Disaster Management 
Tailored Machine Learning Systems,= 2022 IEEE India Council Interna}onal Subsec}on Conference 
(INDISCON),2022,pp.1-6, doi:10.1109/INDISCON54605.2022.9862877.hra

" G. K, M. K. Jena and A. K. Moharana <Cri}cal Clearing Time Revisited in an Inverter Dominated Power 
Systems= 2023 5th Interna}onal Conference on Power, Control & Embedded Systems (ICPCES), 
Allahabad, India, 2023, pp. 1-6, doi: 10.1109/ICPCES57104.2023.10075983

" A. Anshuman, B. K. Panigrahi, A. Mishra and M. K. Jena, &quot;An Adap}ve Basis Technique 
Applied to Mode Extrac}on of Non-Sta}onary Low Frequency Oscilla}ons,&quot; 2022 22nd 
Na}onal Power Systems Conference (NPSC), New Delhi, India, 2022, pp. 866-871, doi: 10.1109/
NPSC57038.2022.10069983.

" S. L. Chukkaluru and M. K. Jena, <Revisi}ng Reference Angle Selec}on for WAMS-based Control Room 
Applica}ons= 2022 22nd Na}onal Power Systems Conference (NPSC), New Delhi, India, 2022, pp. 142-
147, doi:10.1109/NPSC57038.2022.10069795.

" S. Dash, M. K. Jena, P. Shaw and P. D. Achlerkar, Revisi}ng Performance of Nega}ve Sequence Direc}onal 
Relay (32Q) in the Presence of Inverter Based Resources, 2022 22nd Na}onal Power Systems Conference 
(NPSC), New Delhi, India, 2022, pp. 679-684, doi: 10.1109/NPSC57038.2022.10069274.

" T. K. K et al., <BigSync: Big Data Analy}cs For Synchrophasors,&quot; 2023 5th Interna}onal Conference 
on Power, Control= Embedded Systems (ICPCES),Allahabad, India, 2023, pp. 1-5, doi: 10.1109/
ICPCES57104.2023.10075932.

" S. Dash, M. K. Jena and P. D. Achlerkar, <A Comprehensive Performance Evalua}on of Sequence 
Component based Direc}onal Relaying Philosophies for Inverter Integrated Power System,= 2023 2nd 
Interna}onal Conference for Innova}on in Technology (INOCON), Bangalore, India, 2023, pp. 1-5, doi: 
10.1109/INOCON57975.2023.10101136.

Dr. Mahesh Raveendranatha Panicker

" Mimisha M Menakath, Mahesh Raveendranatha Panicker and Hareesh G., <A comparison of }me 
domain vs frequency domain delay and sum beamforming for underwater 3D imaging,= in Proc. of IEEE 
OCEANS 2022, Hamptons Roads, October 2022.

" Mimisha M Menakath, Mahesh Raveendranatha Panicker and Hareesh G., <k-Wave as a modelling tool 
for underwater 3D acous}c imaging,= in Proc. of IEEE OCEANS 2022, Hamptons Roads, October 2022.

" Roshan P Mathews, Mahesh Raveendranatha Panicker, Abhilash R Hareendranathan, Yale Tung Chen, 

Jacob L Jaremko, Brian Buchanan, Kiran Vishnu Narayan, Kesavadas C, Greeta Mathews, <RL based 
Unsupervised Video Summariza}on for US Imaging=, in Proc. of MICCAI 3rd Interna}onal Workshop of 
Advances in Simplifying Medical UltraSound (ASMUS). September 2022.

" Mayank Katare, Mahesh Raveendranatha Panicker, Madhavanunni A.N. and Gayathri M, <Learning 
while Acquisi}on: Ac}ve Learning Framework for Beamforming in Ultrasound Imaging,= in Proc. of 
MICCAI 5th interna}onal workshop on Machine Learning for Medical Image Reconstruc}on, MLMIR 
2022,Singapore, September 2022. htps://arxiv.org/abs/2208.00464

" Mimisha M Menakath, Mahesh Raveendranatha Panicker and Hareesh G., <An Eïcient Cross Array 
Beamforming for Underwater 3D Acous}cal Imaging,= in Proc. of OCEANS 2023, Limerick, June 2023. 
(Accepted)

" Mimisha M Menakath, Mahesh Raveendranatha Panicker and Hareesh G., <A comparison of sovware 
implementa}on of }me domain DAS beamforming and CZT beamforming for under-water acous}cal 
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3D imaging,= in Proc. of OCEANS 2023, Limerick, June 2023. (Accepted)
" Midhila Madhusoodanan, Mahesh Raveendranatha Panicker, Mimisha M Menakath, Hareesh G. and 

Pradeepa R, <Underwater Target Modelling using k-Wave Toolbox by Mul}layering Technique for 
Acous}cal Imaging,= in Proc. of OCEANS 2023, Limerick, June 2023. (Accepted)

" Sreehari V R and Mahesh Raveendranatha Panicker, <Physics driven deep learning based simula}on of 
side scan sonar images,= in Proc. of OCEANS 2023, Limerick, June 2023. (Accepted)

Dr. Revathy Padmanabhan

" K. Ganesh and R. Padmanabhan, <Analysis of Perovskite-Silicon Tandem Solar Cells Using a Semi-
Analy}lcal Model=, IEEE NANO 2022, July 2022.

" M. A. Johnny, S. Suresh, T. H. Choudhury, and R. Padmanabhan <Modula}on of Porous Silicon 
Morphology: Correla}on with Dopant Concentra}on and Electrolyte Composi}on= 2022 IEEE 
Nanotechnology, Materials and Devices Conference (IEEE NMDC 2022), November 2022.

Dr. Shaikshavali Chitragan}
" S. Challagundla, S. Chitragan}, P. Wali, <Event-Based Distributed Filtering with Mul}plica}ve 

Measurement Noise and Correlated Addi}ve Noises= in Asian Control Conference, South Korea, pp 
920-925, 2022.

Dr. Subrahmanyam Mula 

" P. K. Ganjimala and S. Mula, <High performance VLSI architecture for the modioed SORT-N algorithm,= 
2022 IEEE Interna}onal Symposium on Circuits and Systems (ISCAS), Aus}n, TX, USA, June 2022 

Dr. Sukomal Dey

" Soumik Dey, Kailas S Vel, and Sukomal Dey, <Novel Self Isolated Mul}ple Input and Mul}ple Output 
Antenna Using Patern Diversity Method for 5.5 GHz WiMAX Applica}on=, accepted in Proc. of 34th 
IEEE Asia-Pacioc Microwave Conference, November 29 to December 2, 2022, Yokohama, Japan.

" Mandala Pavansuth Reddy, Mohammad Abdul Shukoor, and Sukomal Dey,<Novel Wideband Linear-
Circular Transmission Type Polarisa}on Converter with Bandwidth Adjustment Including Mechanical 
Tunability for K-/Ka-Bands=, accepted in Proc. of 34th IEEE Asia-Pacioc Microwave Conference, 
November 29 to December 2, 2022, Yokohama, Japan.

" Kailas S V, Soumik Dey, and Sukomal Dey, <High Incidence Angle Stable First Order and Second Order 
Bandstop Frequency Selec}ve Surfaces at Terahertz Regime=, accepted in Proc. of 34th IEEE Asia-Pacioc 
Microwave Conference, November 29 to December 2, 2022, Japan.

" Athul O Asok, and Sukomal Dey, <UWB An}podal Antenna with Half-Ellip}cal Parasi}c Patch with 
Loaded Cylindrical Dielectric for Microwave Breast Imaging= accepted in Proc. of IEEE Interna}onal 
Symposium on Antennas and Propaga}on and USNC-URSI Radio Science Mee}ng, July 23 to 28, 2023, 
Portland, Oregon,USA..

" Debajit Sharma, Arun M R, and Sukomal Dey, <Novel Tunable Mixer Using Double Sec}on Hybrid Coupler 
for Extended ISM Band Applica}ons=, accepted in Proc. of IEEE Wireless, Antenna and Microwave 
Symposium June 7 to 10, 2023, Gandhinagar, India.

" Merry Rani, Sukomal Dey, and Deep} Das Krishna <Ultra broadband 1-6GHz and 6-10GHz Bandpass 
Filters for Frequency Mul}plexer=, accepted in Proc. of IEEE Wireless, Antenna and Microwave 
Symposium June 7 to 10, 2023, Gandhinagar, India.



ANNUAL REPORT 2022-23 

I IT PALAKKAD
261

" Athul O Asok, and Sukomal Dey, <Monopole Antenna with Frequency Selec}ve Surface for Microwave 
Breast Cancer Detec}on=, accepted in Proc. of IEEE Wireless, Antenna and Microwave Symposium June 
7 to 10, 2023, Gandhinagar,India.

" Athul O Asok, and Sukomal Dey, <Octuple Ridge Conical Horn Antenna with Hemispherical Dielectric 
Lens Loading for Biomedical Imaging Applica}ons=, accepted in Proc. of IEEE Wireless, Antenna and 
Microwave Symposium June 7 to 10, 2023, Gandhinagar, India.

Dr. Sreenath V

" Byju C. and V. Sreenath,= An Enhanced Voltage Amplioer Scheme Insensi}ve to Cable Parasi}c 
Capacitance for Interfacing Piezoelectric Sensors= IEEE Interna}onal Instrumenta}on and Measurement 
Technology Conference (I2MTC), Kuala Lumpur, Malaysia, May 2023. (Accepted)

" Narayanan P.P., V. Sreenath, Jalakam Venu Madhava Sai, S. B. Kavya Preetha and Karthi Balasubramanian, 
<A Novel Relaxa}on Oscillator based Single-Element Type Inductance-to-Time Converter=, Fiveenth 
Interna}onal Conference on Sensing Technology (ICST), Sydney, Australia, 2022.  

" Narayanan P.P., V. Sreenath, R. Rahul Raja, V Sowbaranic Raj and Karthi Balasubramanian, <An Eïcient 
Inductance-to-Digital Converter Insensi}ve to Coil Resistance of Diferen}al Type Induc}ve Sensors=, 
Fiveenth Interna}onal Conference on Sensing Technology (ICST), Sydney, Australia, 2022.

MECHANICAL ENGINEERING
Dr. Afzaal Ahmed
" Afzaal Ahmed - 22nd Interna}onal Conference of European society for precision engineering and 

nanotechnology (euspen) from May 30 to 03 June 03, 2022 at Geneva, Switzerland.

Dr. Anand T. N. C

" Anand T N C, Invited talk, Mechanical Engineering Seminar Series, IIT Ropar, September 30, 2022.

" Abhay Mane, Niraj Kumar, Supriya Sarkar, Anand T N C and Shamit Bakshi, <Methodology for the Design 
of Supersonic Annular Gas Nozzle for a Closed-Coupled Gas-Atomiza}on Applica}on=, 22nd Annual 
Conference on Liquid Atomiza}on and Spray Systems Asia (ILASS-Asia 2022), October 28 to 30, 2022

" Niraj Kumar, Abhay Mane, Supriya Sarkar, Anand T N C and Shamit Bakshi, <Es}ma}on of Mass Flow 
Rate of Molten Metal through the Melt Delivery Tube in a Gas-atomiza}on System=, 22nd Annual 
Conference on Liquid Atomiza}on and Spray Systems Asia (ILASS-Asia 2022), October 28 to 30, 2022.

" ILASS-Asia 2022: 22nd Annual Conference on Liquid Atomiza}on and Spray Systems Asia, 28-30 October, 
2022, Indore, India: Anand T N C atended as well as was one of the organisers (Program Chair) of the 
conference which was held in India for only the second }me.

Dr. Anoop Akkoorath Mana

" Snehashis Mukherjee, Anoop Akkoorath Mana, A fully coupled vibro-acous}c model of an electronic 
stethoscope, Inter-noise 2022 - The 51st Interna}onal Congress and Exposi}on on Noise Control 
Engineering, Glasgow, Scotland, UK. htps://az659834.vo.msecnd.net/eventsairwesteuprod/
produc}on-inconference-public/feae27dd3d224c75900d5f9e639c9ed

Dr. Chakradhar Dupadu

" Abhilash, P. M., Chakradhar, D., & Luo, X. (September 2022). Machine learning based classioca}on and 
analysis of wire-EDM discharge pulses. 8th Interna}onal Conference on Nanomanufacturing and 4th 
AET Symposium on ACSM and Digital Manufacturing, Ireland.
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Dr. D. Kesavan

" Ranju M R and Kesavan D, The efect of weight percentage of solid lubricant addi}on in the base lubricant 
on rolling contact fa}gue life of the through hardened AISI 4140 alloy steel, 20th ISME Conference on 
Advances in Mechanical Engineering, IIT Ropar, May 19 to 21, 2022.

" Anurag Sahu, Kamaraj M and Kesavan D. Efect of Built Orienta}on on Freýng Wear study of Addi}vely 
Manufactured Inconel/718. 11th Interna}onal Conference on Industrial Tribology, December 12 to 14, 
2022, New Delhi, India.

Dr. K V N Surendra

" Ranju M R and D. Kesavan (2022), The efect of weight percentage of solid lubricant addi}on in the base 
lubricant on rolling contact fa}gue life of the through hardened and surface hardened AISI 4140 alloy 
steel. 20th ISME Conference On Advances in Mechanical Engineering (May 19 to 21, 2022)- Accepted

" Swapnil Singh & KVN Surendra. Stress Intensity Factor of Brazilian Disk rota}ng about cracked diameter. 
INCAM (Indian Conference on Applied Mechanics)-2022, NIT Jamshedpur, November 11, 2022.

" K V N Surendra, 5th INCAM (Indian Conference on Applied Mechanics), November 11 to 13, 2022, NIT 

Jamshedpur, conducted by ISAM (Indian Society For Applied Mechanics).
" Mohammed Shafeeque K.K. & K.V.N. Surendra. Stress Intensity Factor for Symmetric Pair of Surface 

Cracks in a Finite Solid. 5th SICE (Structural Integrity Conference & Exhibi}on), IIT Hyderabad, December 
15, 2022.

" K.V.N. Surendra atended in-person 5th SICE (Structural Integrity Conference & Exhibi}on) at IIT 
Hyderabad during December 12 to 16, 2022, including pre-conference workshop.

Dr. Pramod Kun}kana
" Rishikaran Perka, V. Sabareesh, Sujith Vijayan, and Pramod Kun}kana. An Experimental and Numerical 

study on Omni Direc}onal Wind Turbine Prototypes. 9 th Interna}onal and 49th Na}onal conference 
of Fluid Mechanics and Fluid Power 2022, December 14 to 16, 2022, IIT Roorkee, India. Paper ID: 
FMFP2022-0223.

" Paul Tony, Jeswin Jose, S.V. Prabhu, and Pramod Kun}kana. Experimental Study of Air Entrainment in 
Domes}c Gas Burners. 9 th Interna}onal and 49th Na}onal conference of Fluid Mechanics and Fluid 
Power 2022, December 14 to 16, 2022, IIT Roorkee, India. Paper ID: FMFP2022-7791.

Dr. Sovan Lal Das

" Sovan Lal Das, Invited Talk, Biomembranes 2022, September 15 to 17,2022, IISc Bangalore.

DATA SCIENCE
Dr. Sahely Bhadra

" Warping resilient scalable anomaly detec}on in }me series.S. Abilasha, Sahely Bhadra, P. Deepak and 
Anish MathewNeurocompu}ng,Volume 511, Pages 22-33 (2022)

" Abilasha S, Sahely Bhadra, Ahmed Dadarkar, Deepak P,, <Deep Extreme Mixture Model for Time Series 
Forecas}ng=, Conference on Informa}on and Knowledge Management (CIKM)2022.

" Shikha Mallick, Sahely Bhadra, CDGCN: Condi}onal de novo Drug genera}ve model using Graph 
Convolu}on Networks, Research in Computa}onal Molecular Biology, 2023.
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Dr. Mrinal Kan} Das
" Learning with Domain Knowledge to Develop Jus}oable Convolu}on Networks. Rimmon Bhosale, 

Mrinal Das. Asian Conference on Machine Learning (ACML), 2022.

Dr. Narayanan Chatapuram Krishnan

" S Gupta, G Ghalme, N C Krishnan, S Jain, Eïcient Algorithms for Fair Clustering with a new fairness 
no}on, accepted Springer Nature Journals On Data Mining and Knowledge Discovery special issue on 
Fairness and Bias

" S Gupta, S Jain, G Ghalme, N C Krishnan, N Hemachandra, Group and Individual Fairness in Clustering 
Algorithms, Studies in Computa}onal Intelligence, 2023

" V Kamakshi and N C Krishnan, Explainable Supervised Domain Adapta}on, IEEE Interna}onal Joint 
Conference on Neural Networks, 2022

" A Aimen, B Ladrecha, and N C Krishnan, Adversarial Projec}ons to Tackle Support-Query Shivs in Few-
Shot Meta-Learning, AutoML Conference, Late Breaking Results Workshop, 2022

" A Aimen, B Ladrecha, and N C Krishnan, Adversarial Projec}ons to Tackle Support-Query Shivs in 
Few-Shot Meta-Learning, European Conference on Machine Learning and Principles and Prac}ce of 
Knowledge Discovery in Databases (ECMLPKDD), 2022.

" M Singh, S S Kanche}, S Gupta, G Ghalme, S Jain, N C Krishnan, Algorithmic Recourse based on 
User9s Feature-order Preference, accepted ACM Interna}onal Joint Conference on Data Science and 
Management of Data, Young Researcher9s Symposium, 2023

" S Gupta, G Ghalme, N C Krishnan, S Jain, Group Fair Clustering Revisited 3 No}ons and Eïcient 
Algorithms, accepted to Interna}onal Conference on Autonomous Agents and Mul}-Agent systems 
2023

Sponsored Project and Industry Consultancy Funded:
" Towards Building quality-rich knowledge base, DST-SERB SRG - PI: Koninika Pal, 2022
" Research Cluster for Ar}ocial Intelligence: Mul}coreware PI: Satyajit Das
" DST Interna}onal Travel Support - PI: Narayanan C Krishnan, 2022
Submited:
" NVAITC PROJECT PROPOSAL: Title Machine learning algorithms for real-}me detec}on of transients 

with the GMRT. Dr. Jayanta Roy, NCRA-TIFR and Sahely Bhadra IIT-Palakkad
" Iden}oca}on of crucial func}onal sub-structure of drug to design a novel lead compound with op}mum 

func}onal proper}es using subgraph explainable graph neural network and novel graph kernel - DST-
SERB - CRG, Co PI: Sahely Bhadra

Outreach Ac}vi}es and Invited Talks
" Department Research Symposium - January 2023 
" Invited speaker for FDP on Data Science and Ar}ocial Intelligence at PSGITech - Narayanan C Krishnan
" Ins}tute Open House - January 2023
" Sahely Bhadra, Koninika Pal, and Narayanan C Krishnan conducted technical workshop during PetriChor 

for around 180 students

" ACM Research in Computer Science in India workshop on Machine Learning research in India and IIT 

Palakkad in par}cular - Narayanan C Krishnan
" Invited tutorial on Machine Learning at Tipping Points in Complex Systems School - ICTS - Narayanan C 

Krishnan
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ESSENCE
Dr. Deepak Jaiswal 

" Deepak Jaiswal atended (online mode) 6th annual crop in silico symposium and hackathon organised 
by university of Illinois, Urbana-Champaign, USA (May 11 to 13)

" Dr. Deepak Jaiswal delivered a lecture on 8Crop Modeling for Climate Change Mi}ga}on and Adapta}on9 
at 16.00 hrs on June 8, 2022 jointly in collabora}on with Department of Basic Sciences and Humani}es, 
BACA and Centre for Agricultural Market intelligence, NAHEP-CAAST, AAU, Anand, Gujarat. 

" Dr. Deepak Jaiswal delivered a talk, <Need for Collabora}on across Disciplines for addressing Climate 
Change Challenges in the oeld of Agriculture,= at the Climate change -- Training program conducted by 
GEC Thrissur on March 17, 2022 

Dr. Sunitha K Nayar 

" Dr. Sunitha K Nayar delivered a talk on Exploring Sustainability Through Construc}on Materials and 
Technology organised by Ahalia School of Engineering, Palakkad on January 23, 2023. 

" Dr. Sunitha K Nayar delivered a talk on Sustainable Matrix and Binders for TRC at IIT Madras on February 
03, 2023. 

" Dr. Sunitha K Nayar delivered a talk on <Lowering Carbon Footprint by Alternate Materials and Processes 
in Concrete Construc}on= at the Climate change -- Training programme conducted by GEC Thrissur on 
March 15, 2022 .

" Dr. Sunitha K Nayar delivered a keynote address on <Fiber Design for Applica}ons= at the <Concrete day 
Celebra}on of Indian Concrete Ins}tute Calicut chapter= on March 17, 2022. 

" Dr. Sunitha K Nayar delivered a talk on <Fiber Reinforced Concrete Characteris}cs by obre types= at 
the online advanced course on <Use of Alternate Reinforcement in Concrete Applica}ons (ALTERCON 
2022)= organised by the CSIR-SERC during February 22 to 23, 2022 

Dr. Divya P V 

" Anjima C.S and Divya P.V (2022). Mi}ga}on of rainfall induced slope failures using capillary barrier layer 
system. Interna}onal conference on transporta}on geotechnics, Geo Tans-2022, June 01 to  03, 2022. 

" Dr. Divya P.V par}cipated as Chair and reviewer during the Interna}onal Colloquium for young 
researchers hosted by DKU Center of Natural Resources and Sustainability on June 10, 2022. 

" Dr. Divya P.V par}cipated as Session Chair during Interna}onal conference on transporta}on geotechnics, 
Geo Tans-2022, June 03, 2022. 

" Dr. Divya P.V par}cipated as Session Co-Chair during Seminar on Applica}ons of Geosynthe}cs and 
Natural Fibres in Infrastructure development organised by IIT Madras on June 24, 2022. 

Dr. Praveena Gangadharan 

" Sabarija A M, Praveena Gangadharan. <Desalina}on coupled with wastewater treatment and 
energy produc}on using microbial desalina}on cell9, Interna}onal Conference on Net-Zero Emission 
Technologies for Sustainable Development: Challenges and Opportuni}es (N0ET - 2022), December 12 
to 13, 2022, IIT (ISM) Dhanbad. 

" Peter, Anju Elizbath, Praveena Gangadharan, Swaroop Sahoo, S.M. Shiva Nagendra,Monish Raj. (2021). 

Characteriza}on of Real-Time Air Quality at Indian Ins}tute of Technology Palakkad Campus. In the 6th 
Indian Interna}onal Conference on air quality management (IICAQM). IIT Madras, Chennai, 16-18 
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" Member, Organizing Commitee, 6th Interna}onal Conference on Recycling and Waste Management, 
Philadelphia, USA 

" Dr. Praveena Gangadharan delivered a talk (online) on Resource Recovery from Wastewater Using 
Bioelectrochemical Systems at the 2021 MRS Fall Mee}ng and Exhibit in Boston, Massachusets on 
December 7, 2021. 

Dr. Dinesh Jagadeesan 

" Delivered an Invited talk at The Interna}onal Conference on Beyond Fossil Fuels: The Future of 
Alterna}ve Energy Technologies organised by IIT (BHU), Varanasi, July 22 to 25, 2022. 

Dr. Mintu Porel 

" Dr.Mintu Porel delivered a talk on Dithiocarbamates: Func}onal and Versa}le Linkers to Develop Novel 
Material for Environmental Remedia}on and Biomedical Applica}on at Kongunadu Arts and Science 
College, Tamil Nadu, India on March 11, 2023. 

Dr. Athira P

" Jose George and Athira P., A Process-Driven Downscaling Technique to Improve Conodence in Climate 
Projec}ons. AGU Fall Mee}ng December 2021.

HUMANITIES & SOCIAL SCIENCE
Dr. Amrita Roy

" Delivered an invited talk }tled <Deocit, Debt and Economic Crisis in Sri Lanka= on  September 29, 2022 
at PG and Research, Department of Economics, Govt. Victoria College, Palakkad. 

Dr. Anoop George

" Invited lecture on Professional Ethics and Inaugura}on of Electrical and Electronics Engineers student 
chapter on February 09, 2023 at TKMCE  Kollam, Kerala, Organised by the Ins}tu}on of Engineers 
(India).

" <Gestell and Meaning-making: Engaging with Heidegger and Technology=, a paper presented at the 
<Living In Languages= conference organised by the Department of English at the University at Albany, 
State University of New York (SUNY), USA. March 22 and 23, 2023.  

Dr. Reenu Punnoose

" Delivered a special lecture }tled <Reclaiming and Expanding the Scope of Applied Linguis}cs in India= at 
the Na}onal Seminar on Applied Linguis}cs on September 16, 2022 organised by Malayalam University, 
Tirur, Malappuram. 

" Atended Labphon 18 which was held online between June 22 to 25, 2022.
" Presented a paper }tled 8Mother Tongue Educa}on Beyond the NEP: Challenges and Ways Forward9 at 

the Two-Day Na}onal Seminar on Interna}onal Mother Language Day organised by the Department of 
Language and IQAC of The Elegant Arts and Science College, Palakkad. 

Dr. Sudarshan R Kotai
" Invited lecture on <Flooding: A bird9s eyeview= at Rajiv Gandhi Na}onal Ins}tute of Youth Development 

(RGNIYD), Sriperumbudur held on January 31, 2023 (online)
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" Panellist at the webinar on 8Methods of Understanding Mental Health in India9, Economic and Poli}cal 
Weekly,  held on January 10, 2023(online)

" Invited lecture as part of Global Mental Health Series on 8LGBTQIA+ rights movement in India: Examining 
the crisis of care, values and ethics in psy disciplines and state mental health systems9 at the Division of 
Social and Transcultural Psychiatry, McGill University,held on February 02, 2023 (online).

MATHEMATICS
Dr. Arpan Kabiraj

" Delivered a talk }tled <Center of skein algebras associated to loops on surfaces= on 25th March, in the 
Annual Math Symposium at IISER Bhopal.

" Delivered a series of Lectures at the Interna}onal CIMPA school on <Geometric Structures on Surfaces, 
Moduli Spaces and Dynamics= during December 12 to 22, 2022, held at BHU Varanasi.

" Visited IISER Pune from December 27 to 29, 2022 and gave a departmental seminar.

Dr. M Ashok Kumar 

" Atended 2022 IEEE Interna}onal Symposium on Informa}on Theory held at Aalto University in Espoo, 
Finland, during June 26 to July 1, 2022 (Atended Virtually)

" Atended Vision Workshop II held at IIT Palakkad on 11 June 2022.
" Gave a talk on the }tle 8Geometry in Informa}on9 in the 8Mathema}cs Departmental Symposium9 held 

during February 17 to 18, 2023 at IIT Palakkad.

" Gave an invited talk on 8Some Probability and Sta}s}cal Tools for Data Science9 at the Interna}onal 
Conference On Mathema}cs Of Intelligent Compu}ng And Data Science held at Rajagiri School of 
Engineering & Technology, Kochi during September 15 to 17, 2022.

Dr. G P Balakumar

" Gave an (invited) research talk on 8Limits of an increasing sequence of complex manifolds9, in the 
Conference of 8Interac}ons in Several Complex Variables9 held in December 2022 at KSoM

" Was a convener for the MathCircles Workshop and Selec}on held for schools in Palakkad,  on September 
18, 2022, at IIT-Palakkad.

" Delivered a talk on 8The Scaling technique of Pinchuk in Several Complex Variables9 in the 8Mathema}cs 
Departmental Symposium9 held during February 17 to 18, 2023 at IIT Palakkad.

Dr. Lakshmi Sankar K

" Gave a talk in the symposium 8Par}al Diferen}al Equa}ons9 organised as part of the 37th Annual 
Conference of the Ramanujan Mathema}cal Society at SSN college of Engineering Chennai, December 
6 to 8, 2022. 

Dr. Sarath Sasi

" Invited talk at 8Interna}onal Conference on Analysis, Inverse Problems and Applica}ons 20229 held at 
IIT Madras on July 18 to 21.

" Invited talk at the PDE symposium in the Annual Ramanujan Mathema}cal Society Mee}ng 2023 
" Resource person for 8Workshop in Analysis9 organised by St. Alosius College with KSCSTE support
" Delivered the 8Radhakrishna Cheýyar Memorial Lecture9 at University College, Thiruvananthapuram 

on March 24, 2023.
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Dr. Jaikrishnan J

" Gave a mini-course as part of the Conference <Interac}ons in Several Complex Variables= held during 
the 3rd week of December 2022 at KSoM.

" Gave a talk at the symposium on Complex Analysis organised as part of the 37th Annual conference of 

the Ramanujan Mathema}cal Society at SSN College of Engineering Chennai, December 6 to 8,2022.

C. R. Jayanarayanan

" Interna}onal Workshop on Operator Theory and its applica}ons 2022, Krakow, Poland
" Gave an invited talk in the Na}onal Seminar on Func}onal Analysis organised by PTM Government 

College, Perinthalmanna on October 31 2022.

" Delivered an invited talk }tled <Operator version of Hahn-Banach Theorem= at Department of 
Mathema}cs, University of Calicut on April 30 2022. 

Dr. Parangama Sarkar

" Gave an Invited talk on <Analy}c spread of oltra}ons=, at the Indian Women and Mathema}cs (IWM) 
Annual Conference 2022-2023, held at IISER Pune, December 2022.

" Delivered a talk on <Analy}c spread of oltra}ons= in the conference 8Resolu}ons in Local Algebra and 
Singularity Theory9 at Mathema}sches Forschungsinsitut Oberwolfach, Feb 5 to 11, 2023.

Dr. S H Kulkarni

" Atended an interna}onal conference on Analysis, Inverse Problems and Applica}ons, July 18 to 21, 
2022 at Department of Mathema}cs, IIT Madras and gave an invited talk }tled <G_1 class elements in 
a Banach Algebra=. Also chaired a session and was also a member of the Scien}oc Advisory Commitee 
of the Conference.

" Gave an invited talk }tled <Some consequences of completeness in Analysis= in the Mathema}cs 
Departmental Symposium held at IIT Palakkad on February 17, 2023. Also par}cipated in the panel 
discussion as a panel member in the Departmental Symposium on February 18, 2023.

BIOLOGICAL SCIENCES AND ENGINEERING
Prof. J Bayry

" Borja Rodriguez de Francisco, Isabel Valsecchi, Ariane Pillé, Chi L. Pham, Vincent Duprès, Frank Lafont, 
Jagadeesh Bayry, Vishukumar Aimanianda, Margaret Sunde,Inaki Guijarro. 2022. Aspergillus fumigatus 
hydrophobin func}onal amyloids.Biophysical Journal. Volume 121, Issue 3, Supplement 1, Page 444a.

" Invited Talk: ICAR-Directorate of Poultry Research, Hyderabad, India (25th April 2022)
" Atended 6th Annual Conference of Society of Innamma}on Research (SIRCON 2022) at NCCS, Pune. 

September 24 to 25, 2022 and took part in the following.Keynote lecture, Chairing a session, Panel 

discussion on autoan}bodies
" Sarah Dellière, Sarah Wong, Camille Chauvin, Jagadeesh Bayry, Agos}nho Carvalho, Antonio Inforzato, 

and Vishukumar Aimanianda. Pentraxin-3 interacts with Aspergillus fumigatus conidia to regulate pro-

innammatory cytokine produc}on. 21st Congress of the ISHAM (Interna}onal society for human and 
animal mycology). September 20 to 24, 2002. New Delhi

" Invited Talk: Viral Transla}on Network mee}ng: Pandemic science and perspec}ves on viruses. October 
18, 2022. NCBS, Bengaluru.

" Invited Talk: <Interna}onal Virtual Training Programme on Advances in   Biomedical Research= 
(November 2, 2022), NTR College of Veterinary Science, Gannavaram. India
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Dr. P A Rasheed

" N Shabana, A M Arjun, and PA Rasheed. Indo-USA Interna}onal Conference on Applica}ons of 
Nanotechnology in Biology, Biotechnology and Biopharmaceu}cs (ICNB3), August 11 to 12, 2022, 
Nb4C3Tx MXene-transi}on metal dichalcogenide composite as a highly eïcient catalyst for the 
degrada}on of organic dyes.

" M Ankitha, N Shabana and PA Rasheed. Indo-USA Interna}onal Conference On Applica}ons of 
Nanotechnology in Biology, Biotechnology and Biopharmaceu}cs (ICNB3), August 11 to 12, 2022, Amine 
terminated Nb4C3TxMXene nanosheets for electrochemical detec}on of neurotransmiter dopamine.

" Invited Talk: Niobium MXenes for Electrochemical Biosensing Applica}ons at Asian Federa}on of 
Biotechnology Malaysia Chapter Interna}onal Symposium (AFOBMCIS) 2022, Langkawi Island, Malaysia 
and he was the judge for poster presenta}ons

" Ankitha Menon, P Abdul Rasheed, Asian Federa}on of Biotechnology Malaysia Chapter Interna}onal 
Symposium (AFOBMCIS) 2022, September 18 to 21, 2022, Ultrasensi}ve and selec}ve electrochemical 
sensor for the detec}on of dopamine by Nb4C3Tx-MoS2 2D-2D hetero structures (Oral Presenta}on),Won 
the Second runner up award in the Young Researcher Catogery

" N Shabana, P Abdul Rasheed, Asian Federa}on of Biotechnology Malaysia Chapter Interna}onal 
Symposium (AFOBMCIS) 2022, Sep 18 to 21, 2022, A nexible and sensi}ve electrochemical sensing 
plavorm based on dimethyl sulfoxide modioed carbon cloth: towards the detec}on of neurotransmiter 
and adrenoreceptor drug (Oral Presenta}on)

" Ankitha Menon, P Abdul Rasheed, 35th Kerala Science Congress, Idukki, 11-14 Feb 2023, Title: 
Engineering Novel and Flexible Covalent Modioed Nb2CTx with Trinuoroace}c Acid for Electrochemical 
Sensing of An}-Tuberculosis Drug Rifampicin

Dr. Bibhu Ranjan Sarangi

" Invited Talk: Interna}onal Conference on Smart Materials for Sustainable Technology -II (SMST-II, 2022, 
October 13 to 16, 2022).

Dr. Sushabhan Sadhukhan

" Proteomics Advanced Winter School (PAWS)-2021, IIT Bombay (Online July 18 to 29, 2022) (Sushabhan 
Sadhukhan)
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INFRASTRUCTURE DEVELOPMENT
During 2022-23, a Dining Block (L01) 500-seat 
capacity was completed. The Dining Block has the 
facility for two separate kitchens, a VIP Dining 
area and GYM. During this year in October 2022, 
construc}on of a new Research complex (D03) 
with a built-up area of 6000 Sqm in a three-storey 
building cos}ng Rs. 29.43 Crore was started. 
The Structure is completed and will be ready for 

occupa}on by September 2023. Construc}on of 
Solid Waste Management Plant to handle dry 

waste like paper, plas}c, wood, glass and E-waste 
like tube lights, CFL bulbs, wires etc. is expected 

to be completed by July 2023. A precast building 
for providing 20 faculty cabins and 80 Research 

Scholars cabins is also nearing comple}on. 

INFRASTRUCTURE

�(K1.Q% ;a1�)K

�(K1.Q% ;a1�)K �K L7�K;  
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The construc}on of two Hostel Buildings for 1000 
students and a Classroom complex and service 

buildings like STP, WTP, Substa}on, and AC Plant 
are in the comple}on stage. Water line work to 
provide water supply from Malampuzha reservoir 

is completed. Work of other Academic Buildings, 

Heavy Machinery Labs, Research Complexes 

and  Residen}al buildings under Phase 1A is in 
progress and expected to be ready for occupa}on 
by 30.04.2024.  Planning is completed for the 

hor}culture works in the surrounding area of the 
Hostel Building (K01 & K02) and Classroom complex 

(A01). The Road connec}ng the new Research 
Complex Building (D03) to the Hostel zone (K01 & 
K02) was sanc}oned this year and will be completed 
by June 2023.

The Phase 1A project, its services and developmental 

works are scheduled and shall be completed by 

April 2024. The overall progress of the Phase 1A 

project is around 50 %.

1000	�K�Za	�V 	 L3�	 'Z	�K�K7K;	.7)Za	�1	 ��	�µK	
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Hostel Block - K01 & K02

Department Block- B03

Classroom Complex -A01

�K�K7K;	ŬX�	3	�V 	01	�7a	�V 	02

L7.K�	ŬX�-	-O03

�µK�R<	;a�P 3		-�	01
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Service Buildings 

Director9s Bungalow (V01)

Type V quarters (YA2)

;V7K	.7)

L)'V8�	�K	-a�3K	(7O01)

 K�+	V	±K h1	(7K	�2)
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Research Complex (D03)

Precast buildings (Faculty and Research scholar)

Solid waste management Building

)P;a(K)	;a�P 3		("O03)
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HOSTEL FACILITIES AND 
STUDENT WELLNESS

�K�K7K; ;PL7(K�a  
�7a �K� ��K$ 

12.1 �K�K7K; ;PL7(K�a
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12.1 HOSTEL FACILITIES
IIT Palakkad has ove hostels on the temporary Ahalia 
campus in which B. Tech students, Post Graduates 

and Research Scholars are accommodated. All 

rooms in all ove hostels have atached washrooms. 
Similarly, there are three hostels on Nila campus. 

One common mess on each campus caters to all 

the students from all the hostels of that par}cular 
campus. The mess building on Ahalia campus is 

provided with a television set with DTH connec}on 
on the ground noor. At Nila campus, the three 
hostels have television sets with DTH connec}ons. 
All hostels are provided with heavy duty washing 

machines and drinking water dispensers with R.O. 

Purioers. Gymnasium and Sports facili}es are 
available in the hostels on both campuses.
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12.2 STUDENT WELLNESS

Counselling Service
Mental health & well-being enable students to 

meet their learning poten}al, cope with common 
stressors as well as remain connected to the 

community. In this regard, Mitra, the counselling 

services of the Ins}tute con}nued its services for 
the academic year 2022-2023. This year 18 students 

from the various courses were inducted as Mitra 

Volunteers who would work in collabora}on with 
the Mitra team aiming towards promo}ng mental 
health and general well-being among students. The 

counsellors introduced EMOGEN- a support group 

for the students which consisted of open group 

sessions every month aiming for an emo}onally ot 
genera}on on campus. The focus of various sessions 
across the months was on Healthy Internet Use, 

the Well-being of Research Scholars, and Work-

Life Balance. The Gatekeeper training program 

concluded with 10 trained student gatekeepers 

on campus who can iden}fy early signs of mental 
health issues and provide support for those in 

need. Two surveys were carried out to explore the 

well-being of the B.Tech students and to explore 

the Self-esteem of the Ins}tute community. 

Meet Team Mitra which is the one-to-one interac}on 
with freshers is a mandatory scheduled ac}vity of 
the Team which consists of an interac}on followed 
by a psychological assessment using a standardised 

ques}onnaire. The 3-day orienta}on program for 
the freshers was enriched with fun-olled interac}ve 
sessions by the Counsellors with a focus on the 

various mental health issues and the services 

available on campus. As part of the observance of 

Suicide Preven}on Day, an interac}ve session on 
the topic- <Why Suicide? What can be done?= was 
conducted. Posters, fact sheets, and a Write a Leter 
ac}vity concerning suicide preven}on were shared 
with the community. A webinar was organised 

about Interna}onal Day Against Drug Abuse and 
Illicit Traïcking. The mindfulness exercises which 

12.2 �K� ��K$
+1K/8h ;V7K 
/K)L;�	ǞKǒ	�1	�ƚK$	�K�Za	�Z		)�O	;O�)V	�O	
µ/%K	�Z	+Q1K	�1)V,	;K/Kņ	%)K7Za	;V	 L)+ )V	�V 	;K&-
;K&	;/P'K0	;V	�PAV	1<)V	/n	;µ/	-)K%K	<Wm	�;	;a-a(	/n,	
;aǑK)	�O	+1K/8h	;V7K�a	 L/�K	)V	8WµL$�	7:h	2022-
2023	�V 	 L3�	+)O	 ;V7K�a 	 �K1O	 1�O am	 �;	 7:h	 L7L.ŀ	
+KĊ�/Za	 �V 	 18	 �K�Za	 �Z	 L/�	Ǟ0a;V7�Za	 �V 	 {+	 /n	
8KL/3	L�0K	�0K	&K,	�Z	�K�Za	�V 	-O�	/K)L;�	ǞKǒ	
�1	;K/Kņ	�ƚK$	�Z	-BK7K	'V)V	�V 		ĚVư	;V	L/�	 O/	
�V 	;K&	 L/3�1	�K/	�1n�Vm	+1K/8h'K%K�a	)V	�K�Za	�V 	
L3�	��	;<K0%K	;/Q<	�/Z�V)	(EMOGEN)	�O	8Pz�%	
�O,	 L�;/n	 +M1;1	/n	 .K7)Kċ�	{+	;V	 L, 	+OBO	�V 	
3·	�V 	L3�	<1	/<O)V	�P3V	;/Q<	;�	8KL/3	&Vm	/<O)Za	
�V 	 '[1K)	 L7L.ŀ	 ;�Za	 �K	īK)	ǞǑ	 �a 1)V 	 	+0Z�,	
)P;a(K)	L7ĦK)Za	�O	.3K		�1	�K0h-�O7)	;a%P3)	+1	
&Km	 �V �O+1	 �L8µ$	�K0h�/	 +M1;1	/n	 10	 �L8Lµ%	
�K�	�V �O+1Za	�V 	;K&	;a+ŀ	~�	�Z	/K)L;�	ǞKǒ	
;/ǛK�a	�V 	8Pz�%O	3µ$Za	�O	+<�K)	�1	;�%V	<q	
�1	�{1%/a'	3Z�Za	�Z	;<K0%K	�'K)	�1	;�%V	 <qm	
-O V�	 �K�Za	 �O	 .3K		�1	 ;aǑK)	 ;/P'K0	 �V 	�ċ-
;ſK)	�K	+%K	3�K)V	�V 	L3�	'Z	;7oµ$	L��	��m

/O 	 O/	L/�K,	�Z	)�	3Z�Za	�V 	;K&	��-;V-��	-K%�O%	
<W,	  O/	 �O	 ��	 L)7K0h	 L)(KhM1%	 �L%L7L(	 <W	 L�;/n	
��	/K)�O�R %	�ƮK73O	�K		+0Z�	�1�V 	/)Z7WðKL)�	
/QƚKa�)	 �V 	 -K'	 -K%�O%	 8KL/3	 <Wm	 �V 8;h	 �V 	 L3�	
3-L'7;O0	 �M1�a  V8)	 �K0h�/	 �Z	 L7L.ŀ	 /K)L;�	
ǞKǒ	 /PĚZa	 �1	 +M1;1	 /n	 	+3ť	 ;V7K�a	 +1	 īK)	
'V)V	 �V 	 ;K&	�K	a;31	 ĦK1K	 /)Z1a�)	 ;V	 .1V 	 �a 1W N¡7	
;�Za	;V	;/RĜ	 L�0K	�0K	&Km	�ċ<čK	1Z�&K/	 L'7;	
�V 	 	+3·	 /n,	 <�ċ<čK	®Za?	®K	 L�0K	 �K	 ;�%K	
<W?=	 L7:0	+1	��	�a 1W N¡7	;�	�0ZL�%	 L�0K	�0Km	
�0ZL�%	L�0K	�0K	&Km	�ċ<čK	�O	1Z�&K/	;V	;a-aL(%	
+Zǌ1,	%Ė	+��	�1	��	+�	L3�n	�L%L7L(	�Z	;/P'K0	
�V 	;K&	;K�K	L�0K	�0Km	)8O3O	'7K�a	�V 	'Pz+0Z�	�7a	
7W(	%Ǉ1O	�V 	N�3K,	a%11KƸj O0	L'7;	�V 	-K1V 	/n	��	
7VL-)K1	�K	�0Z�)	L�0K	�0Km	L+�3V	;K3	365	L')Za	�V 	
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were ini}ated last year with a target of 365 days 
concluded this year. 

In rela}on to World Mental Health Day on October 
10, 2022, Team Mitra came out with ac}vi}es based 
on the theme <Make Mental Health and Well-being 
for All a Global Priority=. A session with a special 

focus on yogic exercises that aid in mental otness 
was carried out. A workshop was organised for all 

staf members of the ins}tute in the same month 
on the topic <Celebra}ng Work.The workshop 
aimed to enhance the work-related quality of life. 
Posters to create awareness about the importance 

of mental health were shared with the community. 

The team deploys online resources to support 

student well-being. Regular Mailers on varied 

themes and online ac}vi}es were carried out in 
rela}on to World Environment Day, Self Care Day, 
Seýng Goals, Fun Day at Work, World Kindness 
Day, and Interna}onal Men9s Day. To observe World 
Earth Day the team shared a compila}on of ar}cles 
writen by the students of ESSENCE. <Nikaya=- a 
collec}on of ar}cles by the ins}tute community was 
prepared in connec}on with the Interna}onal Day 
of Persons with Disabili}es (IDPD) which was well 
received. The Team also monitored the ac}vi}es 
of Your Dost- the online service for Counseling and 
Emo}onal Well-being at the Ins}tute regularly. 

The counsellors also extended their services by 

carrying out sessions for the ins}tute level programs 
like Science Quest&Crystal, Kaliveedu- Balyam Vihar, 
and for the Employee outbound training-2023. The 

case management system followed by the ins}tute 
counsellors who are licensed clinical psychologists, 

maintains conoden}ality of student records. The 
Counselling service of the ins}tute is an integral 
part of the Wellness hub and works in collabora}on 
with the other ac}vi}es of the wellness hub as well.

3·	�V 	;K&	8P{	�O	�		/K�a",P 3)V;	�¹1;K��	�;	
7:h	;/Kō	<Z	�	m

L')Ka�	10	¡Q -1	2022	�Z	L7Ƴ	/K)L;�	ǞKǒ	L'7;	
�V 	;a-a(	/n,	 O/	L/�K	<;.O	�V 	L3�	/K)L;�	ǞKǒ	�1	
�ƚK$	�Z	7WLƳ�	�K&L/�%K	-)K�a =	L7:0	+1	�(KM1%	
�L%L7L(0Ka	 3V�1	 �	m	 /K)L;�	 ǞKǒ	 /n	 ;<K0%K	
�1)V	7K3V	0Z�	ųK;Za	+1	L78V:	īK)	'V)V	7K3K	��	;�	
�0ZL�%	L�0K	�0Km		;O	/<O)V	;aǑK)	�V 	;.O	ǌK,	
;'ǛZa	�V 	 L3�	<�K/	�K	�Ʈ=	L7:0	+1	��	�K0h8K3K	
�0ZL�%	 �O	 �		 &Om	 �K0h8K3K	 �K	 	ĚVư	 �K/	 ;V	
;a-aL(%	�O7)	�O	�P$7āK	�Z	-BK)K	&Km	/K)L;�	ǞKǒ	
�V 	/<đ	�V 	-K1V 	/n	�K�{�%K	+W'K	�1)V	�V 	L3�	+Zǌ1	
;/P'K0	�V 	;K&	;K�K	L��	��	&V	 O/	�K�Za	�O	.3K		/n	
;<K0%K	�V 	L3�	�)3K�)	;a;K()Za	�K		+0Z�	�1%O	<Wm	
L7Ƴ	+0Kh71$	 L'7;,	Ǟ-'V�.K3	 L'7;,	3·	 L)(Kh1$,	
�K0h	Ǒ3	+1	/)Z1a�)	L'7;,	 L7Ƴ	'0K3P%K	 L'7;	�1	
a%11KƸj O0	 +Pz:	 L'7;	�V 	 ;a-a(	 /n	 L7L.ŀ	 L7:0Za	�1	
�)3K�)	�L%L7L(0Za	+1	 L)0L/%	/V3;h	�0ZL�%	L��	
��m	L'7;m	L7Ƴ	+RėO	L'7;	/)K)V	�V 	L3�	 O/	)V	�;n;	
(ESSENCE)	�V 	�K�Za	ĦK1K	L3�V	��	3V�Za	�K	��	;a�3)	
;K�K	L�0Km	<L)�0K=	-	L7�3Ka�	ƥN£0Za	�V 	a%11KƸj O0	
L'7;	(�	"O+O"O)	�V 	;a-a(	/n	;aǑK)	;/P'K0	ĦK1K	3V�Za	
�K	��	;a�<	%W0K1	L�0K	�0K	&K	�Z	&K	ãO	�L%L�0K	
L/3Om	 O/	)V	;aǑK)	/n	+1K/8h	�1	.K7)Kċ�	�ƚK$	
�V 	 L3�	�)3K�)	;V7K	0Z1	'ZǍ	�O	�L%L7L(0Za	�O	.O	
L)0L/%	{+	;V	L)�1K)O	�Om

+1K/8h'K%K�a	 )V	 ;aǑK)	Ǎ1	�V 	�K0h�/Za	 �W;V	 ;K�a;	
±V ǌ	�a "	L�ǌ3,	�K3O7V'P-	-Kƚ/	L7<K1	�1	�/h�K1O	
�	 -K	a"	�L8µ$-2023	�V 	L3�	;�	�0ZL�%	�1�V 	
+)O	;V7K�a	�K	L7ǍK1	L�0Km	;aǑK)	�V 	+1K/8h'K%K�a	
ĦK1K	+)K		�K)V	7K3O	�V ;	�-a()	�$K3O,	�Z	3K�;n;	
�Kō	)W'KL)�	/)Z7WðKL)�	<q,	�K�	M1�X"h	�O	�Z+)O0%K	
-)K�	1�%O	<Wm	;aǑK)	�O	+1K/8h	;V7K	7V3)V;	<-	�K	
��	L.ŀ	a�	<W	�1	7V3)V;	<-	�O	ņ	�L%L7L(0Za	�V 	
;K&	L/3�1	.O	�K/	�1%O	<Wm
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Sports Events & Facilities
Ins}tute witnessed an array of ac}vi}es from 
June 2022 to May 2023. On Na}onal Sports Day, a 
Marathon was conducted for students, faculty, and 

staf of the Ins}tute which also served as a selec}on 
round for the Inter-IIT Athle}cs Events. Further, 
selec}on matches for forming Cricket, Badminton, 
Volleyball, Football, Basketball, Chess and Table 

Tennis teams were organised in the months of 

October and November. 

In the 57th inter IIT sports meet held at IIT Delhi and 
IIT Roorkee from December 14, 2022 to December 
22, 2022, the ins}tute reached quarter-onals in 
table tennis and chess. In the 27th Inter IIT Faculty 

and Staf Meet held at IIT Delhi from 24 to 29 
Dec 2022, the ins}tute reached the Quarteronals 
in football & volleyball and pre-quarteronals in 
Cricket. In athle}cs, Mr. Alok Singh, Physical Training 
Instructor, grabbed a Silver medal in discus throw 

and Bronze medal in shot put.

�V3�Q ' �K0h�/ �7a ;PL7(K�a
;aǑK)	 )V	 �Q)	 2022	 ;V	 /		 2023	 %�	 �L%L7L(0Za	 �O	
��	�Ra�3K	'V�Om	1KƸj O0	�V3	L'7;	+1,	;aǑK)	�V 	�K�Za,	
L8µ�Za	�1	�/h�KM10Za	�V 	L3�	��	/W1K&)	�0ZL�%	�O	
�	,	 L�;)V	�a 1-�	�	 O	�&3VL ¹	Ǖ(Kh�a	�V 	 L3�	
�0)	'[1	�V 	{+	/n	.O	�K/	L�0Km	�;�V 	3K7K,	L��V  ,	
-W"L/a ),	 7X3O-X3,	 ,P  -X3,	 -KǇV  -X3,	 8%1a�	�1	
 V-3	 VL);	 O/Za	�V 	�!)	�V 	L3�	�0)	/W�	¡Q -1	�1	
)7a-1	�V 	/<O)Za	/n	�0ZL�%	L��	��	&Vm

L')Ka�	 14	 L';a-1	 2022	 ;V	 22	 L';a-1	 2022	 %�	
�	�	 O	 L'ƛO	�1	�	�	 O	{A�O	/n	�0ZL�%	
577O a	�a 1	�	�	 O	ǕZ ̂h;	/O 	/n	;aǑK)	 V-3	 VL);	
�1	8%1a�	/n	±K h1	,K�)3	/n	+~a�	�0Km	 L')Ka�	24	
;V	29	L';a-1	2022	%�	�	�	 O	L'ƛO	/n	�0ZL�%	
277O a	�a 1	�	�	 O	,W �ƌO	�1	ǌK,	/O 	/n,	;aǑK)	
,P  -X3	 �1	 7X3O-X3	 /n	 ±K h1	 ,K�)3	 �1	 L��V  	
/n	 �O-±K h1	,K�)3	/n	 +~a�Km	 �&3VL ¹	/n,	8K1OM1�	
�L8µ$	�L8µ�	�O	�3Z�	L;a<	)V	L"Ǉ;	�Z	/n	1�%	
+'�	�7a	8X 	+P 	/n	�KaǛ	+'�	L�h%	L�0Km
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THE CONVOCATION, 2022

'OµKa% ;/K1Z<, 2022   

The convoca}on ceremony for the gradua}ng 
batch of 2022 of IIT Palakkad was solemnized on 

30th July 2022  at the Ins}tute9s Agora Auditorium, 
Nila Campus, Kanjikode. Padma Bhushan Shri 

Senapathy <Kris= Gopalakrishnan, co-founder of 
Infosys and Chairman, Axilor Ventures was the chief 

guest. Shri Ramesh Venkateswaran, Chairman, 

Board of Governors, IIT Palakkad and Prof. P B Sunil 

Kumar, Director, IIT Palakkad presided. A total of 
262 degrees were conferred on the students of 

the ins}tute9s Phd, MTech, MSc, MS and BTech 
programs. 

In his engaging and inspiring convoca}on address, 
Shri Gopalakrishnan shared his thoughts on how 

the graduates could leverage their educa}on for 
the beneot of themselves, their organiza}ons 
and for India as a whole. He outlined the 

changing technological landscape over the last 

forty years that included  how compu}ng has 
democra}zed smartphone technology and how 
sovware programming is being revolu}onized by 
machine learning. He shared his life lessons with 

the graduands emphasizing the need to iden}fy 
and explore areas with vast innova}on poten}al 
and the need to compete with oneself with total 

commitment. He urged the students to recognise 

India as the best place to be where every industry 

can nourish and leapfrog crea}ng a model for 
sustainable and exclusive development. 

�	�	 O	 +K3�K"	 �V 	 2022	 �V 	 ǔK%�	 -W�	 �V 	
L3�	 'OµKa%	 ;/K1Z<	 �K	 �0Z�)	 	 L')Ka�	 30	 �P3K		
2022	�Z	;aǑK)	�V 	�Z1K	�L" ZM10/,	 )O3K	�q +;,	
�Ka�O�Z"	/n		L�0K	�0K	&Km	�ńZL;;	�V 	;<-;aǑK+�	
�7a	 �N¹31	 7n�;h	 �V 	 īµ	 +ģ	 .Q:$	 �O	 ;V)K+L%	
<L�;=	�Z+K3�R ƽ)	�;	7;1	+1	/PÃ	L%L&	&Vm	�O	
1/V8	7n� VƳ1),	īµ,	-Z"h	�,	�7)h;h,	�	�	 O	
+K3�K"	 %&K	 �Z,V ;1	 +O	 -O	 ;P)O3	 �P /K1,	 L)'V8�,	
�	�	 O	+3�A	ĦK1K	�;	;/K1Z<	�O	īµ%K	�<$	
�O	�		&Om	;aǑK)	�V 	+O��"O,	�/ V�,	�/�;;O,	�/�;	
�7a	-O V�	�K0h�/Za	�V 	�K�Za	�Z	�P 3	262	 L"L�0Ka	�;	
;/K1Z<	/n	�'K)	�O	�	am

+)V	 ��:h�	 �7a	 �V1$K'K0�	 'OµKa%	 .K:$	 /n,	 �O	
�Z+K3�R ƽ)	 ĦK1K	 �;	 ;źa(	 /n	 +)K	 L7�K1	 ;K�K	
L�0K	�0K	&K	L�	L�;	��K1	ǔK%�	+)V-+)V	;a�!)Za	
%&K	;/�	{+	;V	.K1%	�O	.3K		�V 	 L3�	+)O	 L8µK	
�K	 3K.	 	!K	 ;�%V	 <qm	 	ŊZa�)V	 L+�3V	 �K3O;	 7:v	 /n	
-'3%V	%�)O�O	+M1oư	�Z	1V�KaL�%	L�0K,	L�;/n	0<	
;NſL3%	&K	L�	�W ;V	�a œQL a�	ĦK1K	ǙK h,Z)	�[ĤZL��O	
�K	3Z�%a�O�1$	 L�0K	�0K	 <W	�1	/8O)	3L)k�	ĦK1K	
;Xř7V01	�Z�KL/a�	/n	�W ;V	�KaL%	3K0O	�K	1<O	<Wm		ŊZa�)V	
ǔK%�Za	�V 	;K&	+)V	�O7)	�V 	;-�	;K�K	 L��	�1	
L78K3	 )7K�K1	 µ/%K	 7K3V	 µV�Za	 �O	 +<�K)	 �1)V	 �7a	
	)�K	+%K	3�K)V	�O	�7ư�%K	�1	+Q1O	�L%-Ĝ%K	�V 	
;K&	�P'	;V	�L%Ǖ(Kh	�1)V	�O	�7ư�%K	+1	�Z1	L'0Km	
	ŊZa�)V	�K�Za	;V	.K1%	�Z	;7tā/	ǑK)	�V 	{+	/n	L�LǠ%	
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Professor Sunil Kumar conferred the degrees on 

all the graduands who atended the ceremony. 
Mr. Jijomon C.M, the second PhD graduate of 
IIT Palakkad was the orst to receive his degree 
followed by all the others, in the well-atended 
ceremony. Shri. Gopalakrishnan handed out the 

medals to the students for scholas}c achievements. 
Ms. Parul Sangwan of the Computer Science and 

Engineering department won the Ins}tute Medal 
for the best BTech student while Mr. Sharma 

Bhavana Arvindkumar (MTech in Power Electronics 

and Power Systems) bagged the Ins}tute Medal for 
the best MTech student. The Ins}tute medal for the 
best MSc student was awarded to Mr Akash Singh 

of the Chemistry department. In a world where 

women make up less than 30% of the workforce in 

science, technology, engineering and math (STEM), 

for the orst }me since the incep}on of IIT Palakkad, 
the scholas}c achievement medal winners for both 
BTech and MTech were women.

�1)V	�K	��<	L�0K,	�<Ka	<1		ĤZ�	,3-,Q 3	;�%K	<W	
%&K	(K1$O0	�7a	L7L8Ƹ	L7�K;	�V 	L3�	��	/X"3	%W0K1	
�1%V	~�	;/RNĜ	�O	�1	�3Ka�	3�K	;�%K	<Wm

�Z,V ;1	 ;P)O3	 �P /K1	 ĦK1K	 	)	 ;.O	 ǔK%�Za	 �Z	 L"�O	
�'K)	 �O	 �	,	 L�ŊZa�)V	 �;	 ;/K1Z<	 /n	 .K�	 L30Km	 �O	
L��Z/)	;O.�/.,	�	�	 O	+K3�K"	�V 	'Q ;1V 	+O��"O	
ǔK%�,	 �;	 ;/K1Z<	 /n	 +)O	 L"�O	 �Kō	 �1)V	 7K3V	
+<3V	 �;V	 ƥN£	 &V,	 L�;�V 	 -K'	 ņ	 ;.O	 	+NǑ%	
īV%K�a	�Z	L"L�0Ka	�'K)	�O	�		&Om	�O	�Z+K3�R ƽ)	
ĦK1K	 8WLµ�	 	+3Nť0Za	 �V 	 L3�	 �K�Za	 �Z	 +'�	 �'K)	
L�0K	 �0Km	�a œQ 1	 L7ðK)	 �7a	 L.0KaL��O	 L7.K�	�O	
;P�O	+Kz3	;Ka�7K)	ĦK1K	;7h�Vƻ	-O V�	�K�	�V 	%[1	+1	
;aǑK)	 +'�	 �Kō	 L�0K	 �0K,	 �-L�	 �O	 8/Kh	 .K7)K	
1L7a'�P /K1	 (+K71	 �3V¡j XL)¹	�1	 +K71	 L;ǌ/	 /n	
�/ V�)	)V	;7h�Vƻ	�/ V�	�K�	�V 	%[1	+1	;aǑK)	+'�	
�O%Km	;7h�Vƻ	�/�;;O	�K�	�V 	L3�	;aǑK)	+'�	1;K0)	
L7ðK)	 L7.K�	�V 	�O	��K8	L;a<	�Z	�'K)	 L�0K	�0Km	
�;O	 'PL)0K	 /n	 �<Ka	 L7ðK),	 �[ĤZL��O,	L.0KaL��O	 �7a	
�L$%	 (�; O	�/)	 /n	 /L<3K�a 	 30%	 ;V	 �/	 �K0h-3	
-)K%O	<q,	�	�	 O	+K3�K"	�O	ǑK+)K	�V 	-K'	+<3O	
-K1,	-O V�	�1	�/ V�	'Z)Za	�V 	L3�	8WLµL$�		+3Nť	
+'�	L7�V%K	/L<3K�a 	&O am
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OTHER ACADEMIC PURSUITS

_ 8WµL$� �L%L7L(0K_

ALUMNI CELL
A delega}on comprising Prof. Linga Reddy 
Cenkeramaddi and Prof. Michael Nygaard Hansen, 

Dean, Faculty of Engineering and Science from the 
University of Agder, Grimstad, Norway visited IIT 

Palakkad in April 2022 along with Dr. Maan Singh 
Sidhu, Norwegian Embassy. During their visit, an 
MoU was signed as part of the Indo-Norwegian 

partnership for long term collabora}on. 

Honourable Bayissa Badada Badassa, State Minister 

of the Ministry of Innova}on and Technology, 
Ethiopia and Honorable Dr Leta Tesfaye Jule, 
Member of Parliament and President of Dambi Dollo 
University visited the Ins}tute on July 23, 2022. 
Their visit ini}ated Ethiopian Bilateral Collabora}on 
with IIT Palakkad and facilitated experience sharing 

by the Ministry of Innova}on and Technology, 
Ethiopia, Dambi Dollo University and Ministry 
of Educa}on, Ethiopia. An MoU was also signed 
for a Joint Mul}disciplinary Interna}onal Quality 
Improvement PhD programme.

Other partnerships formalized through MoUs, 

include those with Consor}a like FINCORE, of 
Finnish Universi}es and TU9 of German Universi}es. 
Research Collabora}ons with NIDUS, University of 
Alberta, Canada and Na}onal Taiwan University, 
Taiwan. 

+Q7h �K� ��Z_ 
�Z.	L3a�K	1VċO	;V)�V 1K/ċO	�1	�Z.	/K��3	ņK�K"h	<Vň),	
"O),	�a�OL)0M1a�	�1	L7ðK)	;a�K0,	��"1	L7ƳL7ĤK30,	
L�/ǌV",	 )X7o	 �V 	 ��	 �L%L)L(/a"3	 )V	 �W3	 2022	
/n	 )X7o�L�0)	 'Q %K7K;	 �V 	 "X.	 /K)	 L;a<	 L;'̂	 �V 	 ;K&	
�	�	 O	 +K3�K"	 �K	 '[1K	 L�0Km	 	)�O	 0K�K	 �V 	
'[1K),	 'O�h�KL3�	 ;<0Z�	 �V 	 L3�	 .K1%-)K7o�L�0)	
;K�V'K1O	 �V 	 L<ǟV	 �V 	 {+	 /n	 ��	 ;/�[%K	 ðK+)	 +1	
<ǍKµ1	L��	��m

�&ZL+0K	�V 	)7K�K1	�7a	�[ĤZL��O	/a�K30	�V 	1Kù	/a�O	
/K))O0	-V�;K	-'K'K	-'K;K	�1	;a;'	;'Ǜ	�1	'KźO	
"Z3Z	L7ƳL7ĤK30	�V 	īµ	/K))O0	"X.	3V K	 VǗV 0	�P3V	
)V	 L')Ka�	 23	�P3K	,	 2022	�Z	;aǑK)	�K	 '[1K	 L�0Km	
	)�O	0K�K	)V	�	�	 O	+K3�K"	�V 	;K&	�L&0ZL+0K		
LĦ+µO0	 ;<0Z�	 �O	 8Pz�%	 �O	 �7a	 	 )7K�K1	 �1	
�[ĤZL��O	/a�K30,	�L&0ZL+0K,	'KźO	"Z3Z	L7ƳL7ĤK30	
�1	L8µK	/a�K30,	�L&0ZL+0K	ĦK1K	)P.7	;K�K	�1)V	
�O	;PL7(K	�'K)	�O	�	m	;a0P£	-~-L7:0�	a%11KƸj O0	
�P$7āK	;P(K1	+O��"O	�K0h�/	<V%P	��	;/�[%K	ðK+)	
+1	.O	<ǍKµ1	L��	��m

�/�0Q	�V 	 /Kī/	;V	�+�KM1�	{+	;V	 %W0K1	�O	�		
ņ	 ;K�V'KM10Za	 /n	 LCL)8	 L7ƳL7ĤK30Za	 �V 	 L,)�Z1	
�1	�/h)	L7ƳL7ĤK30Za	�V 	 O0Q9	�W;V	�a ;ZL h0K	�V 	;K&	
.K�O'K1O,	 )K�";,	 Ɨ Kh	 L7ƳL7ĤK30,	 �)K"K	 �1	
1KƸj O0	 %K�7K)	 L7ƳL7ĤK30,	 %K�7K)	�V 	 ;K&	)P;a(K)	
;<0Z�	;NſL3%	<Wm	m
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Coordinated the NTU Singapore - India Connect 

Program. Ms. M. Sai Ramya, BTech Civil Engineering 

student from IIT Palakkad got selected for the NTU 

India Connect Internship for January-June 2023.

We presented the higher studies opportuni}es 
at IIT Palakkad to students and delegates from 20 

African na}ons at the UNESCO-India-Africa (UIA) 
Hackathon Held in November 2022 at Noida. Also 

par}cipated in the Study in India Educa}on Fair 
held in Srilanka on 4th-7th March (Colombo and 

Kandy City ) to facilitate the innow of interna}onal 
students to IIT Palakkad and also to promote IIT 

Palakkad Globally.

We hosted Ms. Subha Sundarajan, Trade 

commissioner based at the Canadian trade oïce in 
Chennai and Ms K N Rupa, Trade Commissioner for 

Digital Industries based at the Consulate General 
of Canada in Bengaluru at IIT Palakkad on February 

27, Monday to discuss the ways to engage with IIT 

Palakkad .The purpose of their visit was to engage 

with IIT Palakkad and bring Canadian University and 

Industry Collabora}on.

THE INSTITUTE DAY 
IIT Palakkad celebrated its seventh Ins}tute Day 
on 20th January 2023 at the Ins}tute9s Agora 
Auditorium, Nila Campus, Kanjikode. Shri. Trilok 

Kothari (IRSS) (Divisional Railway Manager, 
Palakkad) was the chief guest for the func}on which 
was preceded by. Shri Ramesh Venkateswaran, 

Chairman, Board of Governors, IIT Palakkad, and 

Prof. A. Seshadri Sekhar, Director, IIT Palakkad. In 
his address Shri. Kothari, an IIT alumnus, urged 

students to have faith in their capabili}es, learn 
with passion and do what they love, mindful 

of their privilege as IITians. Mr. Jyothiradithya, 
Students9 General Secretary, presented his report 

highligh}ng the ac}vi}es of various student clubs 
and achievements of his peers. Two of the alumni, 

�) O0Q	 L;a�K+P1-�a L"0K	 �)V¡	 �K0h�/	 �K	 ;/Ň0	
L�0Km	�	�	 O	+K3�K"	;V	-O V�	L;L73	�a�OL)0M1a�	
�O	�K�K	;P�O	�/.	;K		1KƀK	�Z	�)71O-�Q)	2023	�V 	
L3�	�) O0Q	�a L"0K	�)V¡	�a )hL8+	�V 	L3�	�P)K	�0Km

</)V	)7a-1	2022	/n	)Z�"K	/n	�0ZL�%	0Q)VǇZ-.K1%-
�O�K	 (0Q�	�)	 <W�&X)	 /n	 20	 �O�O	 'V8Za	 �V 	
�K�Za	�1	�L%L)L(0Za	�V 	 L3�	�	�	 O	 +K3�K"	/n	
	â	ī0)	�V 	 7;1Za	 �Z	 �ǍP%	 L�0Km	�	�	 O	
+K3�K"	/n	a%11KƸj O0	�K�Za	�V 	��/)	�Z	;PL7(K�)�	
-)K)V	�7a	7WLƳ�	Ǎ1	+1	�	�	 O	+K3�K"	�Z	-BK7K	
'V)V	�V 	L3�	L')Ka�	4-7	/K�h,	2023	�Z	�O3a�K		(�Z3a-Z	
�1	�q "O	8<1)	/n	�0ZL�%	ǌ"O	�)	�a L"0K	��P�V 8)	
,V 01	/n	.O	.K�	L30Km

</)V	�	�	 O	+K3�K"	�V 	;K&	;a3Î%K	ǑKL+%	�1)V	
�V 		+K0Za	 	+1	��Kh	�1)V	<V%P	 L')Ka�	27	,171O,	2023	
;Z/7K1	�Z	�Vŀ		/n	�)K"K		ƥK+K1	�K0Kh30	/n	ƥK+K1	
�0P£	;P�O	 ;P.K	 ;Pa'11K�)	 �7a	 -n�3Pz	 /n	 �)K"K	�V 	
/<K7KL$ù	'Q %K7K;	/n	L"L� 3		ĤZ�	�V 	ƥK+K1	�0P£	
;P�O	�V �)	{+K	�O	�	�	 O	 +K3�K"	 /n	 /V�-K)O	
�Om		)�O	0K�K	�K		ĚVư	�	�	 O	+K3�K"	�V 	;K&	
;a-a(	ǑKL+%	�1)K	�1	�)K"K		L7ƳL7ĤK30	�7a		ĤZ�	
;<.KL�%K	�Z	3K)K	&Km

;a?K) L'7; 
�	�	 O	+K3�K"	ĦK1K	L')Ka�	20	�)71O	2023	�Z	
;aǑK)	�V 	�Z1K	�L" ZM10/,	)O3K	�q +;,	�Ka�O�Z"	
/n	 +)K	 ;K%7Ka	 ;aǑK)	 L'7;	/)K0K	 �0Km	 �O	 L�3Z�	
�Z!K1O	 (�	�1�;�;)	 (/a"3	 1V3	 �-a(�,	 +3�A)	
�;	�0ZL�%	;/K1Z<	/n	/PÃ	L%L&	&V,	L�;�V 	+Q7h	�O	
1/V8	 7n� VƳ1),	īµ,	 -Z"h	�,	�7)h;h,	�	�	 O	
+3�A,	%&K	�Z.	�.	8V:KL�	8V�1,	L)'V8�,	�	�	 O	
+K3�K"		/PÃ	L%L&	&Vm	+)V	;źZ()	/n	�O	�Z!K1O,	
�	�	 O	�V 	+Q7h	�K�	ĦK1K	�K�Za	�Z	��<	 L�0K	�0K	
L�	 7V	 +)O	 µ/%K�a	 +1	 L7ƳK;	 1�n,	 L�)	 L7:0Za	 ;V	
3�K7	1�%V	<q		;�K	/)	3�K�1	ī0)	�1n 	;K&	<O	
�	�	 O0)	�V 	 %[1	 +1	+)O	 ;PL7(K�a	�Z	īK)	 /n	
1�%V	~�	7<O	�1n 	�Z		Ŋn	+;a'	<Wm	�K�	/<K;L�7	�O	
ùZL%1KL'č	ĦK1K	 L7L.ŀ	�K�	¯-Za	�O	�L%L7L(0Za	�7a	
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Miss. Parul Sangwan (BTech 2022) and Dr. Jijomon 
(PhD 2022) reminiscenced on their }me at IIT 
Palakkad and the role played by the Ins}tute in 
shaping their careers. 

This day was an opportunity to recognise the 

achievements of our students in various oelds. 
Cer}ocates of merit were handed over to the 
post-graduate and under-graduate students 

who excelled in academics, including the Prof. 

Valsakumar Memorial Merit Award. Students with 

notable achievements in various technical, cultural 

and sports events were also awarded cer}ocates. 
The services of staf and faculty who served the 
ins}tute in various ins}tu}onal roles beyond their 
regular du}es were also acknowledged during the 
event. The func}on concluded with some power 
packed cultural performances by members of 

Ins}tute9s music and dance clubs.

RESEARCH SCHOLAR’S DAY
Research Scholars9 Day (RSD) is an annual event at 
IIT Palakkad, organised to encourage the research 

scholars at the Ins}tute and promote their work 
among their peers. With the zealous collabora}ve 
work of both students and faculty, RSD 2022 was 
successfully organised on January 21 to January 22, 
2023 in Nila Campus. With the opening remarks 

by Prof. Seshadri Sekhar, Director, IIT Palakkad, the 
program was started on January 21 2023, followed 
by the inaugural talk by Noble Laureate Prof. Venki 

Ramakrishnan, MRC Lab of Molecular Biology, 

Cambridge. The main events of RSD 2022 on 
January 22 had two keynotes, one Alumni talk, nine 
research presenta}ons, and a poster session. Prof. 
P. B. Sunil Kumar, Indian Ins}tute of Technology, 
Madras, and Prof. Mohamed Laradji, University 

of Memphis, were two keynote speakers. The 

alumnus Mr. Surajit Dey, currently aïliated with 
the School of Sustainable Engineering and the Built 

Environment, at Arizona State University presented 

+)V	;KL&0Za	�O		+3Nť0Za	+1	��K8	"K3%V	~�	+)O	
M1+Z h	�ǍP%	�O	�	m	'Z	+Q7h	�K�Za,	 L/;	+Kz3	;Ka�7K)	
(-O V�	 2022)	 �7a	 "X.	 L��Z/Z)	 (+O��"O	 2022)	 ĦK1K	
�	�	 O	 +K3�K"	 /n	 L-%K�	 ��	 +)V	 ;/0	 %&K	
+)V	�W M101	�Z	+M1+±%K	'V)V	/n	;aǑK)	ĦK1K	L).K		�		
.QL/�K	�Z	0K'	L�0Km

0<	L'7;	L7L.ŀ	µV�Za	/n	</K1V 	�K�Za	�O		+3Nť0Za	�Z	
+<�K))V	�K	7;1	&Km	8WµL$�	µV�	/n		ěR Ƹ	�'8h)	
�1)V	7K3V	ǔK%�Zā1	�7a	ǔK%�	�K�Za	�Z	�Z.	73;K�P /K1	
/V/ZM103	 /VM1 	 7K"h	 ;L<%	 0ZÔ%K	 �/K$	 +�	 ;[a�+V	
��m	 L7L.ŀ	 %�)O�O,	 ;KaǇR L%�	 �7a	 �V3	 �L%Ǖ(Kh�a	
/n		ƛV�)O0		+3Nť	<KL;3	�1)V	7K3V	 L7ĤKL&h0Za	�Z	
.O	�/K$	+�	�'K)	 L�0V	�0Vm	�K0h�/	�V 	'[1K)	+)V	
L)0L/%	 �%hƥZa	 ;V	 +1V 	 L7L.ŀ	 ;aǑK�%	 .QL/�K�a	 /n	
;aǑK)	�O	 ;V7K	 �1)V	 7K3V	 �/h�KM10Za	�1	 ;a�K0	�O	
;V7K�a	 �Z	 .O	 ǞO�K1	 L�0K	 �0Km	 ;aǑK)	 �V 	 ;a�O%	
�1	)Rč	¯-Za	�V 	;'ǛZa	ĦK1K	�P �	�Z1'K1	;KaǇR L%�	
�ǍPL%0Za	�V 	;K&	;/K1Z<	�K	;/K+)	~�m	

8Z(K&l L'7;
8Z(K&l	 L'7;	 (�1�;"O)	 �	�	 O	 +K3�K"	 /n	
��	 7KL:h�	�K0h�/	 <W,	 �Z	;aǑK)	/n	8Z(	 L7ĦK)Za	�Z	
�ZĒKL<%	�1)V	�1		)�V 	;KL&0Za	�V 	 -O�		)�V 	�K/	
�Z	-BK7K	'V)V	�V 		ĚVư	;V	�0ZL�%	L�0K	�K%K	<Wm	�K�Za	
�1	;a�K0	'Z)Za	�V 		ĒK<	;V	.1V 	;<0Z�Kċ�	�K0h	;V,	
�1�;"O	 2022	�K	�0Z�)	 L')Ka�	 21	�)71O	 -	 22	
�)71O	 2023	 �Z	 )O3K	 +M1;1	 /n	 ;,3%K+Q7h�	 L�0K	
�0Km	L')Ka�	21	�)71O	2023	�Z	�	�	 O	+K3�K"	
�V 	 L)'V8�	 �Z.	 8V:KL�	 8V�1	 �O	 �K1a L.�	 L ŐL$0Za	
�V 	;K&	�K0h�/	�O	8Pz�%	~	,	 L�;�V 	 +ƪK%	)Z-V3	
+P1ǇK1	L7�V%K	�Z.	7n�O	1K/�R ƽ),	�/�1;O	3W-	�,	
/XL3®Q31	 -K0Z3X�O,	 �W Nż�	 ĦK1K	ǞK�%	 L..K:$	
L'0K	 �0Km	 L')Ka�	 22	 �)71O	 �Z	�1�;"O	 2022	�V 	
/PÃ	�K0h�/Za	/n	'Z	/PÃ	.K:$,	��	+Q7h	�K�	7K%Kh,	)[	
8Z(	�ǍPL%0K_	�1	��	+Zǌ1	;�	&Km	�Z.	+O.-O.	;P)O3	
�P /K1,	.K1%O0	�[ĤZL��O	;aǑK),	/�K;	�7a	�Z.	/Z<ſ'	
3K1"�O,	/VNo,;	L7ƳL7ĤK30,	�;	�K0h�/	�V 	'Z	/PÃ	
7£K	&Vm	+Q7h	�K�	�O	;P1�O%	"V,	�Z	7%h/K)	/n	�M1�Z)K	
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his work online. Nine research scholars, selected 

from each department through a rigorous selec}on 
procedure, presented their research at the event,  

and three of them received the outstanding 

research award. To enhance the engagement 

among students9 par}cipa}on, RSD also held a 
poster session for all the departments on January 
22 at the same venue. More than 70 posters were 

presented, and ac}ve par}cipa}on was observed 
from all the students and faculty. Finally, the event 

was successfully concluded with a felicita}on 
program by announcing three outstanding research 

award winners across departments and the 

winners of the best poster presenta}on from each 
department, followed by the closing remarks by Dr. 
C. R. Jayanarayanan, the RSD faculty coordinator. 

CENTRE FOR RESEARCH 
AND EDUCATION IN DATA 
SCIENCE (CREDS)
The Department of Data Science has been formed 
and joined CREDS this year. The second batch of 
MTech students in the Data Science programme are 
gradua}ng this year. The program intakes students 
with a UG background in Computer Science 

and Engineering, Electrical Engineering, Civil 

Engineering, Mechanical Engineering, Physics, and 

Mathema}cs. There is almost 100% placement with 
reputed companies in Data Science in the current as 
well as the past batch. A group of faculty members 

organise a monthly talk series on data science 

called Florence Nigh}ngale Data Science Talk series. 
Eminent scien}sts from various pres}gious colleges 
and industries across the country deliver talks as 

speakers. 

UNNAT BHARAT ABHIYAN 
The Unnat Bharat Abhiyan is a nagship programme 
of the Ministry of Educa}on, GoI aimed to create 
a vibrant rela}onship between the society and 
higher educa}onal ins}tu}ons, with the later 

ǌV 	0QL)7L;h O	/n	ǇQ 3	�,	;ǌV)V-3	�a�OL)0M1a�	�a "	
'	L-ƌ	�)7K01/n 	;V	;a-Ĝ	<q,	)V	+)V	�K0v	�O	�ǍPL%	
�)3K�)	/Kī/	;V	�ǍP%	L�0Km	�AV	�0)	�L�0K	�V 	
/Kī/	 ;V	 �čV�	 L7.K�	 ;V	 �P)V	 ��	 )[	 8Z(	 L7ĦK)Za	 )V	
�K0h�/	/n	+)K	8Z(	�ǍP%	L�0K	�1		)/n	;V	%O)	�Z	
	ěR Ƹ	8Z(	+P1ǇK1	�Kō	~�m	�K�Za	�O	.K�O'K1O	-BK)V	
�V 	L3�,	�1�;"O	)V	L')Ka�	22	�)71O	�Z		;O	ǑK)	+1	
;.O	L7.K�Za	�V 	L3�	��	+Zǌ1	;�	.O	�0ZL�%	L�0Km	
L�;/n	70	;V	L(�	+Zǌ1	�ǍP%	L��	��	�7a	;.O	�K�Za	
�1	;a�K0	;'ǛZa	�O	;L�0	.K�O'K1O	'V�O	�	m	a%%b ,	
;.O	 L7.K�Za	�V 	%O)		ěR Ƹ	8Z(	+P1ǇK1	 L7�V%K�a	�7a	
�čV�	 L7.K�	;V	;7h�Vƻ	+Zǌ1	�ǍPL%	�V 	 L7�V%K�a	�O	
�Z:$K	�1�V 	��	;ſK)	;/K1Z<	�V 	;K&	�K0h�/	�K	
;,3%K+Q7h�	 ;/K+)	�1�;"O	 ;a�K0	 ;/Ň0�	 "X.	
;O.�1.	�0)K1K0$)	�O	;/K+)	/a%ƥ	�V 	 ;K&	 L�0K	
�0Km

"V K L7ðK) )P;a(K) �7a 
L8µK �n � (;O�1	"O�;) 
�;	 7:h	 "V K	 L7ðK)	 L7.K�	 �K	 �!)	 L�0K	 �0K	 %&K	
;O�1	"O�;	 �V 	 ;K&	 ;źĜ	 L�0K	 �0K	 &Km	 "V K	
L7ðK)	 �Z�K/	 /n	 �/. V�.	�K�Za	 �K	 LĦ%O0	 ;�	 �;	 7:h	
�V�P�L a�	+Q1K	�1	1<V	<qm	�;	-W�	/n	�oœQ 1	L7ðK)	�7a	
L.0KaL��O,	 L7'̂%O0	L.0KaL��O,	 L;L73	L.0KaL��O,	
0KaL��	 L.0KaL��O,	 .[L%�	 L7ðK)	 �7a	 �L$%	 /n	 0Q�O	
+Rƻ.QL/	7K3V	�K�	8KL/3	<qm7%h/K)	-W�	�V 	;K&-;K&	+Q7h	
-W�	 /n	 "V K	 ;K�a;	 /n	 �L%Lƻ%	�a +L)0Za	�V 	 ;K&	3�.�	
100%	ŔV;/n 	L/3K	<Wm	;a�K0	;'ǛZa	�V 	��	;/Q<	ĦK1K	
"V K	L7ðK)	+1	��	/KL;�	;ŽK:$	�Ra�3K	�K	�0Z�)	
L�0K	�K%K	<W,	L�;V	ŞZ1n;	)K� n�3	"V K	L7ðK)	;ŽK:$	
�Ra�3K	�O	;aðK	'O	�		<Wm	'V8	.1	�V 		L7L.ŀ	ÃKL%	�Kō	
/<KL7ĤK30Za	�7a	�ĤZL��	;aǑK)Za	;V	�/P�	7£K�a	�Z	
0<Ka	ƥKÃK)	�V 	L3�	�/aL�%	L�0K	�K%K	<Wm	

	m% .K1% L.0K)
	ŀ%	.K1%	L.0K)	L8µK	/a�K30,	.K1%	;1�K1	�K	��	
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providing technological support to improve 

livelihoods and lives of rural areas and to enable 

HEIs to work with the people of rural India in 

iden}fying developmental challenges and evolving 
appropriate solu}ons accelera}ng sustainable 
growth of villages. IIT Palakkad has a dual role as the 

Regional Coordina}ng Ins}tute of the program for 
the 5 Northern Districts of Kerala namely Palakkad, 
Wayanad, Kozhikode, Kannur and Kasargod and as 

a Par}cipa}ng Ins}tute. 

A Consulta}ve Workshop on Local Self Government 
Disaster Management Plan Using GIS was organised 
in March 2023 at Nila Campus with the support and 

par}cipa}on of Kerala State Disaster Management 
Authority, Kerala Ins}tute of Local Administra}on, 
Open Street Mapping Community and Pudussery 

Grama Panchayat to sensi}se  the scope of GIS in 
Disaster Management Planning at the local level. 
Mr Jasein Nedumpala, GIS Enthusiast and Secretary 
Thamarassery GP explained the scope of GIS in 

local self-government in planning and Mr. Manoj 

K, Open Street Mapping Community discussed the 

scope of Open GIS. 

UBA Institutional Framework
IIT Palakkad has proposed a framework to 

opera}onalise UBA ac}vi}es efec}vely for the 
development of Local Self Government Bodies in 

Kerala as entrusted by the State Government. It is 

decided to implement the framework in Palakkad 

District as a pilot study. A Regional Workshop 
was organised in April 2022 at KILA Thrissur and 

discussions with Dr Rajesh K, Senior Urban Fellow 
was held in February 2023. 

A Talk on Menstrual Hygiene 
Management
A talk on Menstrual Hygiene Management was 

delivered by Smt. Anju Bisht, Founder of Saukyam 

Reusable Pads in January 2023 to encourage the 
par}cipa}ng ins}tutes to plan ac}vi}es in menstrual 
hygiene management with a special focus on 

promo}ng biodegradable and compostable napkins 
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and discussing opportuni}es for developing self-
help groups in its produc}on.  

Handing over of the Open GIS 
Mapping Project to Pudussery 
Panchayat
Oïcial handing over of the Open GIS Mapping 
Project, which was ini}ated in the previous year 
was done by handing over the cartography-based 

maps of ward, land use patern, farmland and 
water resources Maps from Dr Divya P. V., Associate 
Professor to Mrs Praseeda, President, Pudussery 

Grama Panchayat, in the presence of Mr Ajeesh, 

Vice President, Pudussery GP, Mr Manoj K, Open 

Street Mapping Community, Mr Saji Sebas}an, 
Execu}ve Director, Socio Economic Unit Founda}on, 
Trivandrum and Mrs Susmy Sunny, Hazard Analyst, 

Kerala State Disaster Management Authority. 
Furthermore, a web interface  htps://ogd.iitpkd.
ac.in/ was also created as a result of this project. As 
a follow-up project, the UBA Cell is now working on 

developing a local-level disaster management plan 

for Pusussery GP.

Development Seminar
Pudussery Panchayat: The UBA Project Coordinator 
represented  the Annual Development Seminar 
organised by the Pudussery Grama Panchayat 

in February 2023 to gather sugges}ons from 
experts and the public for developing projects for 

the upcoming onancial year. The sugges}ons put 
forward by us were the systema}c waste collec}on 
through Haritha Karma Sena, mechanisa}on in 
plas}c waste management - plas}c shredding 
machines, bailing units etc. at a centralised level, 

upskilling Harithakarma Sena members by training 

in other trades like electronic repairing, plumbing 

etc., decentralised liquid waste management plants 
-DEWATS etc.

Orientation Programme for New 
Participating Institutes
An online orienta}on program was organised in 
January 2023 for newly added four new Par}cipa}ng 
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Ins}tutes under RCI IIT Palakkad. Dr Athira P and 
Dr Sahely Bhadra briefed about the role of UBA PIs 
in sustainable local development in their adopted 

villages. The newly added ins}tutes are KTN 
College of Pharmacy, Palakkad, Vimal Jyo} Ins}tute 
of Management, Kannur, Holycross Ins}tute of 
Management and Technology, Kozhikode and 

Navjyothi Ins}tute of Management, Kannur.

Discussions on monitoring of 
Kudumbasree Janakeeya Hotels
UBA cell had several discussions with  Kudumbasree 

Mission, Palakkad in developing a monitoring cum 

repor}ng system in Janakeeya budget hotels in 
the district. The mission has iden}oed that many 
hotel owners are exaggera}ng the number of meals 
served at the subsidised rates so as to  get more 

funds from the Government. In order to curb this 

manipula}on in the number of customers we have 
recommended some technological solu}ons like 
face-detec}ng cameras, ongerprint readers, OTP 
etc. Dr Deepak Rajendraprasad, Dr Albert Sunny, 
Mr Biju KV and Dr Sahely Bhadra were involved in 
the discussions. 

Solid Waste Management DPR for 
Pudussery Panchayat
The UBA Cell is suppor}ng Pudussery Grama 
Panchayat in developing a detailed project report 

for solid waste management in the Panchayat. The 

recommenda}ons in the report will align with the 
exis}ng rules and regula}ons in the State. District 
Suchitwa Mission, Clean Kerala Company and Socio 

Economic Unit Founda}on are suppor}ng us in 
developing this DPR.

UNNATI Mahotsav 2023
The RCI IIT Palakkad has par}cipated in the UNNATI 
(Unnat Bharat Abhiyan Networking for Na}onal 
Atmanirbhar Technological Interven}on) Mahotsav 
and expo organised by Na}onal Coordina}ng 
Ins}tute- Indian Ins}tute of Technology Delhi in 
March 2023. Dr Subhas Sarkar, Minister of State for 
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Ministry of Educa}on, GoI inaugurated the event in 
the presence of Prof. V. K. Vijay, Na}onal Coordinator 
UBA. Three rural innova}ve technologies 
recommended by RCI- IIT Palakkad were displayed 

in the expo, a team of three consis}ng of an 
Ins}tute UBA Coordinator, a Village Representa}ve 
and a student and the UBA Project Coordinator Mr 

Anurenj P Kumar represented IIT Palakkad. The 

technologies displayed were Low-cost egg hatchery 

unit (Vimal Jyo} College of Engineering College 
Kannur), Hydrosense (Govt. Engineering College 

Palakkad) and a Real-}me water monitoring system 
for public wells (Sreepathy Ins}tute of Management 
and Technology Palakkad).
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INSTITUTE OUTREACH 
ACTIVITIES

Palakkad Math Circle
Palakkad Math Circle is an IIT Palakkad outreach 

ini}a}ve to provide a friendly, stable, and con}nual 
learning space that promotes a mathema}cal culture 
- one that cul}vates awareness and apprecia}on 
of the beauty and power of mathema}cal ideas 
and logical thinking - in the local community. This 

programme is primarily targeted at high school 

students and is centred around the idea of a Math 

Circle that brings professional mathema}cians 
into direct contact with high school students. The 

programme ac}vely seeks the par}cipa}on of 
teachers from local schools and considers their role 

to be central to the goal of having an impact at the 

community level. 

This programme commenced in early 2020 

by running pilot sessions in schools in our 

neighbourhood but had to suspend its ac}vi}es due 
to Covid-19.  IIT Palakkad resumed it in September 

2022 with a workshop and selec}on test for 8th 
and 9th standard students from schools in Palakkad 

and Chitur educa}onal subdistricts. Aver the 
test,  45 students were selected from a pool of 200 

applicants.  The selec}on process ensured category 
reserva}on as well as representa}on for all the 
par}cipa}ng schools. 8 sessions (3 hours) were 
conducted in the repor}ng period.  Par}cipants 
were provided transport from Palakkad town to Nila 

campus and educa}onal kits for the students using 
project grants received from the Corporate Social 

Responsibility (CSR) funds provided by Western 

India KINFRA Ltd.

Thirty to forty high school students meet with 

a group of faculty and graduate students for a 

couple of hours in an informal seýng, twice a 
month to work on interes}ng problems or topics in 
mathema}cs. These par}cipa}ons in the sessions 
were purely on a voluntary basis and yet engaging 
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-BK7K	'V%O	<W	-	�Z	ǑK)O0	;/P'K0	/n	�L$%O0	L7�K1Za	�1	
%KL�h �	;Z�	�O	;Pa'1%K	�1	8N£	�V 	-K1V 	/n	�K�{�%K	
�1	;1K<)K	 +W'K	�1%O	<Wm	 0<	�K0h�/	/PÃ	{+	;V	
<K		ǇQ 3	�V 	�K�Za	 +1	3Lµ%	<W	�1	��	�L$%	;�h 3	
�V 	L7�K1	+1	�n �L�%	<W	�Z	+V8V71	�L$%ðZa	�Z	<K		ǇQ 3	
�V 	�K�Za	�V 	;K&	;O(V	;a+�h 	/n	3K%K	<Wm	�K0h�/	;L�0	
{+	;V	ǑK)O0	ǇQ 3Za	�V 	L8µ�Za	�O	.K�O'K1O	�K<%K	<W	
�1	;K/P'KL0�	Ǎ1	+1	�.K7	"K3)V	�V 	3·	/n		)�O	
.QL/�K	�Z	�n �O0	/K)%K	<Wm

0<	�K0h�/	2020	�O	8Pz�%	/n	</K1V 	+AZ;	�V 	ǇQ 3Za	
/n	+K03 	;�	�3K�1	8P{	~�	&K,	3VL�)	�ZL7"-19	
�V 	 �K1$	 �;�O	 �L%L7L(0Za	 �Z	 L)3aL-%	 �1)K	 +AKm	
�	�	 O	+K3�K"	)V	L;%a-1	2022	/n	+K3�K"	�1	
L�āQ1	8WLµ�		+-L�3Za	�V 	ǇQ 3Za	�V 	87O a	�1	97O a	�µK	
�V 	�K�Za	�V 	L3�	��	�K0h8K3K	�1	�0)	+1OµK	�V 	;K&	
�;V	L,1	;V	8P{	L�0Km	+1Oµ$	�V 	-K',	200	�7V'�Za	�V 	
+Q3	/n	;V	45	�K�Za	�K	�0)	L�0K	�0Km	�0)	�L�0K	/n	
�V$O	�1µ$	�V 	;K&-;K&	;.O	.K�	3V)V	7K3V	ǇQ 3Za	�V 	
L3�	�L%L)L(đ	;PL)Lƪ%	L�0K	�0Km	;/OµK(O)	7L(	/n	
8	;�	(3	�a V)	�0ZL�%	L�0V	�0Vm	�L%.KL�0Za	�Z	7Vǌ)h	
�a L"0K	 L�)�K	 L3L/ V"	 ĦK1K	 �'K)	 L��	 ��	 �X+t1V 	
;Z83	 M1ǕXNňL-L3 O	 (CSR)	 ,a "	 ;V	 �Kō	 +M10Z�)K	
)P'K)	�K		+0Z�	�1�V 	�K�Za	�V 	L3�	+K3�K"	8<1	
;V	)O3K	+M1;1	%�	+M17<)	�1	8WLµ�	L� 	�'K)	L��	
��m	

%O;	 ;V	 �K3O;	 <K		ǇQ 3	 �V 	 �K�	 �L$%	 /n	 L'3�Ǖ	
;/ǛK�a	 0K	 L7:0Za	 +1	 �K/	 �1)V	 �V 	 L3�	 /<O)V	 /n	
'Z	-K1	 L8µ�Za	�1	ǔK%�	�K�Za	�V 	��	;/Q<	�V 	;K&	
)[+�KM1�	;VL a�	/n	�P �	�a Za	�V 	L3�	��L�%	~�m	�)	
;�Za	/n	0V	.K�O'K1O	+Q1O	%1<	;V	ǞWNã�	�(K1	+1	&O	�7a	
L,1	.O	��:h�	�1	�K,O	�a 1W N¡7	&Om	0<	.O	īK)	
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and quite interac}ve. It may also be noted that 
these sessions didn9t have any preset syllabus and 

the idea behind the sessions was to accelerate 

the learning process in kids and Parents or school 

teachers who come to drop of their wards were 
free to watch the sessions.

'V)K	<Z�K	L�	�)	;�Za	/n	�Z		+Q7h	L)(KhM1%	+KĊ�/	)<O a	
&K	�1		£	;�Za	�K		ĚVư	-âZa	/n	;O�)V	�O	�L�0K	
�Z	%V�	�1)K	&K	�7a	/K%K-L+%K	0K	ǇQ 3	L8µ�	�Z	+)V	
-âZa	�Z	�ZA)V	�%V	<q,	7V	;�	'V�)V	�V 	L3�	Ǟ%a�	&Vm

Pale Blue Dot
Pale Blue Dot is the Public Lecture Series that IIT 
Palakkad jointly organised with the Palakkad District 
Library and Unnat Bharat Abhiyan. The series aims 

to promote scien}oc inquiry and cri}cal thinking in 
our community by organising talks by prominent 

thinkers from around the world on diverse topics.

The }tle of our public lecture series is inspired by 
the phrase coined by the inimitable Carl Sagan to 

describe the iconic photograph of planet Earth 

from distant space taken in 1990. 8Pale Blue Dot9 
serves as a powerful reminder of both the beauty 

and fragility of this place we all call home. It is a 

symbol of the humanising power of Science and 

of the importance of building perspec}ves based 
on ra}onal thinking that scru}nises new ideas and 
established wisdom alike and the Pale Blue Dot 
conducted various lectures. 

INNOVATION AND 
INCUBATION
Technology Innova}on Founda}on of IIT Palakkad 
(TECHIN) is the incubator set up by IIT Palakkad 

with Centers of Excellence. We provide incuba}on, 
accelera}on support, which includes innova}on 
grant, technical and business mentoring (customer 

+V3 mQ "X  
+V3	ŬQ	"X 	;K7h�L)�	ƥKÃK)	�Ra�3K	<W	L�;V	�	�	 O	
+K3�K"	)V	+K3�K"	L�3K	+PǍ�K30	�1		ŀ%	.K1%	
L.0K)	�V 	;K&	;a0P£	{+	;V	�0ZL�%	L�0K	<Wm	�Ra�3K	
�K		ĚVư	L7L7(	L7:0Za	+1	'PL)0K	.1	�V 	�/P�	L7�K1�Za	
�O	 -K%�O%	�0ZL�%	�1�V 	 </K1V 	;/P'K0	/n	 7WðKL)�	
�Ka�	�1	�3Z�)Kċ�	;Z�	�Z	-BK7K	'V)K	<Wm

</K1O	 ;K7h�L)�	ƥKÃK)	 �Ra�3K	�K	8O:h�	 1990	 /n	
;P'Q 1	a%M1µ	;V	3O	�		�<	+RėO	�O	�L%Lƻ%	%ǞO1	�K	
7$h)	�1)V	 �V 	 L3�	LĦ%O0	�K3h	 ;K�)	 ĦK1K	 �BV 	 ��	
7K®Ka8	;V	�VM1%	<Wm	8+V3	ŬQ	"X 9	;Pa'1%K	�1	)K�P�%K	
'Z)Za	�V 	��	8N£8K3O	)PǙK1�	�V 	{+	/n	�K0h	�1%K	
<Wm	 �;	��<	�Z	 </	;-	�1	�<%V	 <qm	 0<	 L7ðK)	�O	
/K)7O0	8N£	�K	�%O�	<W	�1	%�h ;a�%	;Z�	�V 	�(K1	
+1	 +M1�V·	 �V 	 L)/Kh$	 �V 	 /<đ	 �K	 �%O�	 <W	 �Z	 )�	
L7�K1Za	�1	ǑKL+%	ðK)	�O	�Ka�	�1%K	<W	�1	+V3	ŬQ	
"X 	)V	L7L.ŀ	ƥKÃK)	�0ZL�%	L��	<qm

)7K�K1 �7a 	_7) 
�	�	 O	+K3�K"	�K	 V©Z3X�O	�)Z7V8)	,K	a"V8)	
( VL�))	 �	�	 O	 +K3�K"	 ĦK1K	 	ěR Ƹ%K	 �n �Za	 �V 	
;K&	ǑKL+%	�)®Q-V 1	<Wm	</		ġ7),	đM1%	;<K0%K	
�'K)	 �1%V	 <q,	 L�;/n	 )7K�K1	 )P'K),	 %�)O�O	
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discovery, value proposi}on, go to market strategy, 
business model canvas), rapid  prototyping facility, 

tes}ng facility, access to design for scale, legal, 
onancial, Intellectual property, access to oeld 
tes}ng sites, network for market expansion and 
training for maintenance and service personnel in 

the sanita}on domain.

The Global Sanita}on Center of Excellence(GSCOE) 
focused on Toilet, sewage treatment and circular 

economy has 9 startups and is growing.  The 

GSCOE is funded by HDFC Parivartan and Bill 
and Melinda Gates Founda}on. We collaborate 
with Government, NGOs, Industry, MSME, 

ins}tu}ons. The orst two startups in accelera}on 
have pitched to angels and will be funded soon. 

Sanita}on includes solu}ons from mechanical, 
electrical electronics, data science, AI ML, robo}cs, 
chemistry, microbiology, hydraulics, olters,  thermal 
and treatment processes.

�1	 ƥK7;KL0�	 ;3K<	 (�K<�	 �Z�,	 /Qƚ	 �ǍK7,	
-K�K1	 1$)OL%	 �Z	 ;/�)K,	 ƥK+K1	 /X"3	 �W )7K;),	
1W L+"	 �Z Z K�+	 ;PL7(K,	 +1Oµ$	 ;PL7(K,	 +W/K)V	 �V 	 L3�	
L"�K�)	%�	+~a�,	�K)Q)O,	 L7āO0,	 -[NĜ�	;a+'K,	µV�	
+1Oµ$	Ǒ3Za	%�	+~a�,	-K�K1	 L7ǍK1	�V 	 L3�	)V 7�h 	
�1	Ǟã%K	µV�	/n	1�1�K7	�1	;V7K	�L/h0Za	�V 	 L3�	
�L8µ$	8KL/3	<Wm	

8[�K30,	;O7V�		+�K1	�1	;�Ph 31	&hƥ7ǑK	+1	�n �L�%	
ÖZ-3	 ;VL) V8)	 ;n 1	 ,X1	 �¹3Vň	 (�O�;;O�	)	
/n	 9	 ǌK h+	 <q	 �1	 0<	 -B	 1<K	 <Wm	 �O�;;O�		
�Z	 ��"O�,;O	 +M17%h)	 �1	 L-3	 �a "	 /VL3a"K	 �V ̂;	
,K	a"V8)	ĦK1K	 L7ā	+ZL:%	 L�0K	�K%K	<Wm	</	;1�K1,	
�W1	;1�K1O	;a�!)Za,		ĤZ�,	�/�;�/	,	;aǑK)Za	�V 	;K&	
;<0Z�	�1%V	<qm	đ1$	/n	+<3V	'Z	ǌK h+	)V	�a �VƠ	�V 	
;K/)V	�'/	1�K	<W	�7a	�Ɠ	<O		Ŋn	 L7ā	+ZL:%	 L�0K	
�K��Km	;VL) V8)	/n	/W�V L)�3,	�3VN¡j�3	�3V¡j XL)¹,	
"V K	 ;K�a;,	 ��		 �/�3,	 1Z-ZL ¹,	 1;K0)	 L7ðK),	
/K��Z-K0Z3X�O,	<K�"j ZL3¹,	L,ƌ1,	&/h3	�1		+�K1	
�L�0K�a	�V 	;/K(K)	8KL/3	<qm
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/V" V�	 M1;�h	 ;n 1	 �,	 �¹O3n;	 (/V" V�	 ;O�	)	
L�L�ĒK	 �[ĤZL��O	 	+�1$Za	 +1	 �n �L�%	 <Wm	 0<	 �n �	
7Vǌ	 ,K/KhǛQL �Ơ	 �aL"0K	 L3L/ V"	 ĦK1K	 ;/L&h%	 <W	
�1	 �;/n	 3	 ǌK h+	 <q	 �1	 �;�K	 L7ǍK1O�1$	 <Z	
1<K	 <Wm	 </K1K	/VL"�3	Ǖ%K3Za,	 /VL"�3	�X3V�Za	�V 	
;K&	 .O	 ;<0Z�	 <Wm	 /V" V�	 /n	 /W�V L)�3,	 �3VN¡j�3	
�3V¡j XL)¹,	 "V K	 ;K�a;,	 ��		 �/�3,	 1Z-ZL ¹,	
�V L/ǌj O,	 /K��Z-K0Z3X�O,	 �	� O,	 /VL"�3	 'Z)Za	
"K0ÎZNǌ¹	 �1	 	+�K1	 �V 	 ;/K(K)	 8KL/3	 <q,	 �Z	
/1O�Za	�V 	L3�	)P.7	�Z	�;K)	�1	-V<%1	-)K%V	<qm

 V©Z3X�O	�)Z7V8)	;n 1	( O�	;O)	%aL��K	�n �	<W,	�Z	
�n �Za	/n		ĤL/%K,	 L7āO0,	ņ	+KĊ�/Za	;L<%		ġ7)	
�K0h�/	;a�KL3%	�1%K	<Wm	�;	�n �	�V 	a%�h%	;VL) V8)	
�1	/V" V�	�V 	3K7K	ņ	"Z/V)	/n	2	ǌK h+	<qm

The MedTech Research Center of 

Excellence(MedTech COE) is focused on Medical 

technology devices. This centre is supported by 

West Pharmaceu}cals India Limited and has 3 
startups and is expanding. We have collabora}on 
with Medical hospitals, Medical colleges as well. 

MedTech includes solu}ons from mechanical, 
electrical electronics, data science, AI ML, robo}cs, 
chemistry, microbiology,  IOT, medical both 

diagnos}cs and treatment, ease and improving the 
experience for pa}ents.

The Technology  Innova}on Center (TIC) is the 
nerve centre, conducts the incuba}on programs, 
including entrepreneurship, onancial, other courses 
across the centres. The 2 startups in domains other 

than Sanita}on and MedTech are under this centre. 
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COLLOQUIA AND OTHER TALKS

�Z3ZL±0K �7a _ 7K%Kh�_

�aǌOĆQ 	�Z3ZL±0K	�K	�0Z�)	;aǑK)	;/P'K0	�V 	L3�	
zL�	�1	�PAK7	�V 	ƥK+�	L7:0Za	+1	L�0K	�0K	&Km	�;/V:
"	 /KǇ	 )/K9]":	 �)95	 �1	 ;L�h�3	 /KǇ,	

L)Ǖa')	'µ%K,		+0Z�	�1	+P):		+0Z�	�V 	-K1V 	/n	
7K%Kh-	L')Ka�	5	/		2022	�Z	�Z,V ;1	)h-	.ăK�K0h,	
;a�L)%	+'K&h	.[L%�O	�7a	;K/�O	L7ðK)	L7.K�,	 K K	
�aǌOĆQ 	�,	,a "K/n 3	 M1;�h;	 <Z/O	 .K.K	 ;n 1	
,X1	;K�a;	��P�V 8),	/Pa-		ĦK1Km

"	 L')Ka�	 15	/K�h	 2023	�Z	�Z,V ;1	 L-/K)	-O	 )K&,	
��Z3	 L7ðK)	 �1	 ��Z3	 .[L%�O,	 1/)	 M1;�h	
�aǌOĆQ ,	 -n�3Pz	 ĦK1K	 �	 Ş[;	 �W3V¹O;	 +1	
7K%Kh	8KL/3	<W	m	

Ins}tute Colloquia were organised on a wide 
range of topics of interest and engagement for the 

ins}tute community. These include: 
" Masks Unmasked: All about N95 and surgical 

masks, oltra}on eïciency, use and reuse by 
Prof. Arnab Bhatacharya, Dept. of Condensed 
Mater Physics & Materials Science, Tata 
Ins}tute of Fundamental Research; Homi 
Bhabha Centre for Science Educa}on, Mumbai 
on May 5, 2022.

" Ouvlows from Galaxies by Prof. Biman B. Nath, 
Astronomy and Astrophysics, Raman Research 

Ins}tute, Bengaluru on March 15, 2023
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KADAMBINI- THE WOMEN9S 
FORUM OF IIT PALAKKAD

�K'aL-)O - �	�	  O +K3�K" 
�K /L<3K /a�

�K'a L-)O	)V	L')Ka�	2	�Q)	2022	�Z	'Z+<1	3	-�V	;V	8K/	
4:15	-�V	%�	"X.	�ƕ)K	�z$K�1)	ĦK1K	<;a;K()Za	�K	
'K7K	�1)K,	L(�K1Za	 �K	 'K7K	�1)K:	 �/O)O	Ǎ1	 +1	
/L<3K�a	�O	;K/QL<�	1K�)OL%=	8O:h�	;V	��	�)3K�)	
L78V:	ƥKÃK)	�0ZL�%	L�0Km

/L<3K	L'7;	;/K1Z<	�V 	a8	�V 	{+	/n	�K'a L-)O	ĦK1K	'Z	
�a V	�K	�K0h�/	�0ZL�%	L�0K	�0K,	L�;/n	L')Ka�	24	
/K�h	2023	�Z	�0ZL�%	��	�L7%K	+K!	�1	��	L,ƙ	
ǈOL)a�	.O	8KL/3	&Om

Kadambini conducted an online special lecture 

}tled <Claiming Resources, Asser}ng Rights: 
Women9s Collec}ve Poli}cs at the Grassroots= by 
Dr. Kalpana Karunakaran on June 2, 2022 from 3pm 
to 4:15pm.

As part of the women9s day celebra}on Kadambini 
conducted a two-hour event which included a 

poetry recita}on and a olm screening on March 24, 
2023.
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LIFE AT IIT PALAKKAD 

�	�	  O +K3�K" N?% �O7) 

+1OµK +V ��Kh
L')Ka�	27	�)71O	�Z	2023	�V 	<+1OµK	+V	��Kh=	�K0h�/	
�Z	 'V�)V	 �V 	 L3�	 �	�	 O	 +K3�K"	 �V 	 8WµL$�	
ŬX�	�1	�K�K7K;Za	/n	3K�7	ǌj OL/a�	�K	�0Z�)	L�0K	
�0K	&Km	�;	�K0h�/	/n	-AO	;aÃK	/n	�K�Za	)V	;L�0	{+	
;V	.K�	L30Km

�@K'O �K /R% /<Z]7
�@K'O	 �K	 /R%	 /<ZĒ7	 ��L%8O3	 .K1%	 �V 	 75	
7:v	 �1	 �;�V 	 3Z��),	 ;aǇR L%	 �1	 	+3Nť0Za	 �V 	
�[178K3O	 �L%<K;	�K	�Ʈ	/)K)V	�1	Ǚ1$	�1)V	�V 	
L3�	.K1%	;1�K1	ĦK1K	�O	�		��	+<3	<Wm	�;	+<3	�O	
L'8K	/n	;aǑK)	�V 	�K�Za	ĦK1K	�O	�		L7L.ŀ	�L%L7L(0K_	
�;	��K1	<q:
"	 0Z�	 �L%0ZL�%K:	 8	 �W3	 2022	 �Z	 �	�	 O	

+K3�K"	�V 	�K�Za	�V 	L3�	0Z�	�L%0ZL�%K	�0ZL�%	
�O	�		&Om

"	 L/ăO	+1	�K�{�%K	�K0h�/:	7V3)V;	<-	�V 	;<0Z�	
;V,	2020	-W�	�V 	-O V�	�K�	}L:�V 8	�;	/Z<M1h 1	)V	
2	/		2022	�Z	L/ăO	�Z	-�K)V	+1	��	�K�{�%K	
�K0h�/	�0ZL�%	L�0Km

"	 ;K�a;	±V ǌ	2022:	�	�	 O	+K3�K"	/n	.[L%�O	
�V 	+Q7h	�Z,V ;1	Ǟ�l0	�Z,V ;1	�/.	;O.	73;K�P /K1	
�O	ǙRL%	/n	 LĦ%O0	 7KL:h�	�7K;O0	 L7ðK)	 L8L71	
L')Ka�	4	/		;V	14	/	,	2022	%�	�0ZL�%	L�0K	
�0Km

"	 a%11KƸj O0	 0Z�	 L'7;	 2022,	 21	 �Q)	 2022:	
a%11KƸj O0	0Z�	L'7;	2022	<K�L�"	/Z"	/n	/)K0K	
�0Km	 �L;Ĝ	 0Z�	 �Pz	 �O	 �.K�1)	 +P&P�)K",	
īµ,	�V 13	1Kù	0Z�	�;ZL;�8)	/PÃ	L%L&	&Vm

PAREEKSHA PE CHARCHA
Live streaming was organised in the academic 

blocks and hostels of IIT Palakkad for viewing 

the <Pareeksha pe Charcha= program of 2023 on 
January 27. Large number of students ac}vely 
par}cipated in this program.

AZADI KA AMRIT 
MAHOTSAV
Azadi Ka Amrit Mahotsav is an ini}a}ve of 
the Government of India to celebrate and 

commemorate 75 years of progressive India and 

the glorious history of its people, culture and 

achievements. Various ac}vi}es undertaken by 
the Ins}tute students towards this ini}a}ve are as 
follows:
" Yoga compe}}on: Yoga compe}}on was held 

for the students of IIT Palakkad on April 8, 2022. 

" Awareness program on soil: In associa}on 
with wellness hub, Hrishikesh S Mohrir, 2020 

batch BTech student, conducted an awareness 

program on saving the soil on May 2, 2022.

" Science Quest 2022: The second annual 
residen}al science camp in memory of Late 
Prof. M. C. Valsakumar, former Professor of 

Physics, IIT Palakkad was organised from May 

4 to May 14, 2022.  

" Interna}onal Day of Yoga 2022, June 21, 2022: 
Interna}onal Day of Yoga 2022 was celebrated 
in hybrid mode. Renowned yoga guru Shri 

Prabhakaran Puthukkanad, President, Kerala 

State Yoga Associa}on was the Chief Guest.
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" Har Ghar Dhyan campaign at IIT Palakkad: 
Under the Aegis of Azadi ka Amrit Mahotsav, a 

medita}on workshop was held at IIT Palakkad 
on March 1, 2023 as part of the Har Ghar Dhyan 
ini}a}ve of the Government of India by Yoga 
and medita}on trainer Shri Anand Narayan 
from the Art of Living Founda}on.

" Har Ghar Tiranga campaign- August 2 to 15, 

2022: In order to amplify the outreach and 
visibility of the Har Ghar Tiranga campaign, 

our social media handles and website were 

changed the display proole/banner image with 
a digital nag and by sharing tweets, posts and 
reels to ins}l the patrio}sm in the hearts of 
ci}zens. 

" The Independence Day celebra}ons - August 
15, 2022: The Independence Day celebra}ons 
at IIT Palakkad Permanent Campus (A1 Block/
ClassRoom Complex) began with the nag 
hois}ng by Prof P. B. Sunil Kumar, Director, and 
singing of the na}onal anthem. Prof Sunil then 
addressed the gathering and honoured the 

housekeeping staf for the vital services they 
render throughout the year. It was followed by 

a performance by the students of the various 

"	 �	�	 O	 +K3�K"	 /n	 <1	 �1	 īK)	 L.0K):	
��K'O	�K	/R%	/<ZĒ7	�V 	%đK7(K)	/n,	0Z�	�7a	
/VL" V8)	�L8µ�	� h	�,	L3L7a�	,K	a"V8)	;V	
�O	�)a'	)K1K0$	ĦK1K	.K1%	;1�K1	�O	<1	�1	īK)	
+<3	�V 	a8	�V 	{+	/n	01	/K�h,	2023	�Z	�	�	 O	
+K3�K"	/n	��	īK)	�K0h8K3K	�0ZL�%	�O	�		
&Om	

"	 <1	�1	L%1a�K	L.0K)-	2	;V	15	�Ǎ,	2022:	<1	
�1	L%1a�K	L.0K)	�O	+~a�	�1	oư%K	�Z	-BK)V	
�V 	 L3�	 </K1V 	 ;Z83	 /OL"0K	 <q"3	�1	 7V-;K� 	
+1	 L"9ŔV	 �Z,K�3/-W)1	 �/V�	 �Z	 L"L� 3	 Ĭ�	
�V 	;K&	+M17L%h%	�1	�7a	ćO ,	+Zǌ	�1	1O3	;K�K	
�1�V 	)K�M1�Za	�V 	}'0	/n	'V8.N£	��K)V	�K	�0K;	
L�0K	�0Km		

"	 Ǟ%a�%K	 L'7;	 ;/K1Z<	 -	 15	 �Ǎ,	 2022:	
�	�	 O	+K3�K"	ǑK0O	+M1;1	(�1	ŬX�/�µK	
+M1;1)	/n	Ǟ%a�%K	L'7;	;/K1Z<	L)'V8�	�Z,V ;1	
+O.-O.	 ;P)O3	 �P /K1	 ĦK1K	 Ĭ�K1Z<$	 �1	 1KƸj �K)	
�V 	�K0)	�V 	;K&	�1a.	~�m	�;�V 	+ƪK%	�Z,V ;1	
;P)O3	 �P /K1	 )V	 ;.K	 �Z	 ;a-ZL(%	 �1%V	 ~0V	 �7a	
<K	;�OL+a�	ǌK,	�Z		)�V 	ĦK1K	7:h	.1	�'K)	�O	
�K)V	7K3O	/<đ+Q$h	;V7K�a	�V 	L3�	;ſKL)%	L�0Km	
�;�V 	-K'	L7L.ŀ	;KaǇR L%�	¯-Za	(7KĤ,	;O)2-O ,	
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cultural clubs (Vadya, Syn2Beat, Akshar, Yoga). 

Several exci}ng and fun games were organised 
by Wellness Hub for the Ins}tute community to 
mark the occasion.

µ1,	0Z�)	�V 	�K�Za	ĦK1K	�K0h�/	�0ZL�%	L�0K	
�0Km	�;	7;1	�Z	0K'�K1	-)K)V	�V 	 L3�	7V3)V;	
<-	ĦK1K	;aǑK)	;/P'K0	�V 	 L3�	�		1Z/Ka��	�7a	
/�V'K1	�OAK�a	�K	�0Z�)	L�0K	�0Km
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NSS IIT PALAKKAD
IIT Palakkad mo}vates NSS Volunteers for con}nuing 
their selness service towards community work 
and encourages young NSS student volunteers 

to develop their personality through community 

service. To ensure the same objec}ves NSS 
organised below few events. 

Visit To Ahalia Children’s Home 
The NSS volunteers @IIT_PKD visited Ahalia 
Children9s Home, a charitable non-proot 
organisa}on dedicated to suppor}ng children 
from families at risk, or without parental care, in 

October 2022. The visit was meant to serve as an 

eye-opener and make them more renec}ve and 
apprecia}ve of the litle, taken-for-granted things 
in their lives. The program succeeded in its aim of 

impar}ng a pleasant, memorable experience to the 
inmates of the Children9s Home.

�)�;�; �	�	 O 
+K3�K"
�	�	 O	 +K3�K"	 �)�;�;	 Ǟ0a;V7�Za	 �Z	
;K/P'KL0�	�K0v	�V 	�L%	+)O	L)ǞK&h	;V7K	�K1O	1�)V	
�V 	L3�	�VM1%	�1%K	<W	�1	0P7K	�)�;�;	�K�	Ǟ0a;V7�Za	
�Z	 ;K/P'KL0�	 ;V7K	 �V 	 /Kī/	 ;V	 +)K	 ƥN£đ	
L7�L;%	�1)V	�V 	L3�	�ZĒKL<%	�1%K	<Wm	�ŊO a		ĚVưZa	
�Z	;PL)Lƪ%	�1)V	�V 	L3�	�)�;�;	)V	)O�V	�P �	�K0h�/	
�0ZL�%	L��m

<KL30K L��j ) <Z/ �K '[1K
�)�;�;	 Ǟ0a;V7�Za	 @IIT_PKD	 )V	 ¡Q -1	 2022	 /n	
<L30K	L�Ǝj V)	<Z/	�K	'[1K	L�0K,	�Z	��	(/Kh&h	�W1-
3K.�K1O	 ;a�!)	 <W,	 �Z	 �ZN�/	 /n	 0K	 /K%K-L+%K	 �O	
'V�.K3	�V 	 L-)K	+M17K1Za	�V 	-âZa	�K	;/&h)	�1)V	�V 	
L3�	;/L+h%	<Wm	�;	0K�K	�K		ĚVư		)�O	�a�n	�Z3)K	
�1		Ŋn	+)V	�O7)	�O	�Z O-�Z O,	;K/Kņ	;/�O	�K)V	
7K3O	 �O�Za	 �V 	 �L%	 L(�	 L�a%)8O3	�1	 ;1K<)K+Q$h	
-)K)K	&Km	�K0h�/	-K3	�R<	�V 	�W L'0Za	�Z	;P�',	0K'�K1	
)P.7	�'K)	�1)V	�V 	+)V		ĚVư	/n	;,3	1<Km
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Plant Watering Drive 
As a part of IIT-PKD9s Green Campus ini}a}ve, the 
NSS volunteers of the Ins}tute par}cipated in a 
<Plant Watering Drive= at the permanent campus 
site in February 2023. The ac}vity, conducted 
in associa}on with the Ins}tute9s Hor}culture 
department, enhanced awareness and encouraged 

ac}on for the protec}on of the environment, 
among the par}cipa}ng youth.

+[(Z a �Z �3 �'K) �1)V �K L.0K)
�	�	 O-+O�V "O	�O	�O)	�q +;	+<3	�V 	��	a8	�V 	
{+	/n,	;aǑK)	�V 	�)�;�;	Ǟ0a;V7�Za	)V	,171O	2023	
/n	ǑK0O	+M1;1	Ǒ3	+1	<+[(Za	�Z	�3	�'K)	�1)V	�V 	
L.0K)=	 /n	 .K�	 L30Km	;aǑK)	�V 	 -K�7K)O	 L7.K�	�V 	
;<0Z�	 ;V	 �0ZL�%	 �;	 �L%L7L(	 )V	 �K0h�/	 /n	 .K�	
3V)V	7K3V	0P7K�a	�V 	-O�	+0Kh71$	�O	;P1µK	<V%P	�K1h7K		
�K�{�%K	-BK)V		�7a	�ZĒKL<%	�1)V	�K	�K0h	L�0Km	
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Orientation Program for Batch 2022
As part of the NSS orienta}on session for the 
students of Batch 2022, in April 2023 the incoming 

batch was ofered a comprehensive introduc}on 
to the func}oning of NSS within the Ins}tute, 
highligh}ng the signiocance of the ac}vi}es 
undertaken so far. Two ac}vi}es were conducted 
during this program. The orst was a <First Aid 
session=, expertly conducted by Mr. Alok Singh, 

Physical Training Instructor, IIT Palakkad. This 

session served to promote awareness about orst aid 
techniques and equip students with essen}al skills 
and knowledge to respond efec}vely in emergency 
situa}ons. The second ac}vity, named <Kilikudam= 
(Lit: an earthen vessel or 8hundi9 for the birds), 
involved strategically placing water-olled earthen 
pots around the campus. This ini}a}ve sought to 
provide birds with a reliable water source during 

the scorching summer months. 

-W� 2022 �V  L3� �M1�a  V8) �Z�K/
7:h	2022	-W�	�V 	�K�Za	�V 	L3�	�)�;�;	�M1�a  V8)	;�	
�V 	a8	�V 	{+	/n,	�W3	2023	/n	�)V	7K3V	-W�	�Z	;aǑK)	
�V 	a%�h%	�)�;�;	�V 	 L�0K�3K+	�V 	;a-a(	/n	ƥK+�	
+M1�0	L'0K	�0K,	L�;/n	-	%�	�O	�		�L%L7L(0Za	�V 	
/<đ	+1	��K8	"K3K	�0Km	�;	�K0h�/	�V 	'[1K)	'Z	
�L%L7L(0K_	�0ZL�%	�O	�	am	�&/	 <�K&L/�	 L�L�ĒK	
;�=,	L�;�K	;a�K3)	L78V:ð	�O	�3Z�	L;a<,	8K1OM1�	
�L8µ$	 �L8µ�,	 �	�	 O	 +K3�K"	 ĦK1K	 L�0K	
�0Km	�;	;�	)V	�K&L/�	 L�L�ĒK	%�)O�Za	�V 	-K1V 	/n	
�K�{�%K	�Z	 -BK7K	 'V)V	 �7a	 �K�Za	 �Z	�+K%�K3O)	
NǑL%0Za	/n	�.K7O	#a�	;V	�L%L�0K	�1)V	�V 	L3�	�7ư�	
�[83	�7a	ðK)	;V	+M1L�%	�1)V	�K	�K/	L�0Km	LĦ%O0	
�L%L7L(,	 L�;�K	 )K/	 <L�L3�P '/=	 (8KNŤ�	 &h:	
+Lµ0Za	�V 	L3�	��	L/ăO	�K	-%h)	0K	8~a"O9)	<W,	/n	1$)OL%	
�V 	%<%	+M1;1	�V 	�K1Za	�1	+K)O	;V	.1V 	 L/ăO	�V 	-%h)	
1�)K	8KL/3	&Km	�;	+<3	�K		ĚVư	L�3L�3K%O	�/l	
�V 	/<O)Za	�V 	'[1K)	+Lµ0Za	�Z	��	 L7Ƴ;)O0	�3	�Z%	
�'K)	�1)K	&Km
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Pledge For The Planet
The NSS volunteers of IIT Palakkad made a 

commitment to the environment by taking the 

C20 Life Pledge for the Planet under the aegis of 

Unnat Bharat Abhiyan Cell of IIT Palakkad  in May 

2023. The event aimed to raise awareness about 

environmental issues and encourage par}cipants to 
make a commitment towards sustainable prac}ces. 

oV)V  �V  L3� �L%ðK
�	�	 O	 +K3�K"	 �V 	 �)�;�;	 Ǟ0a;V7�Za	 )V	 /		
2023	/n	�	�	 O	+K3�K"	�V 		ŀ%	.K1%	L.0K)	
;V3	�V 	%đK7(K)	/n	�<	�V 	L3�	;O20	�O7)	�L%ðK	3V�1	
+0Kh71$	�V 	�L%	�L%-Ĝ%K	�%K	m	�;	�K0h�/	�K		ĚVư	
�L%.KL�0Za	 /n	 +0Kh71$O0	 /PĚZa	 �V 	 -K1V 	 /n	 �K�{�%K	
-BK)K	�7a	ǑK0O	�&K�a	�V 	�L%	�L%-Ĝ%K	�Z	�ZĒKL<%	
�1)K	&Km	m

Malampuzha Cleaning Drive
As a run-up to the World Environment Day 
Celebra}ons observed interna}onally on June 5, the 
NSS unit organised a cleaning drive at Malampuzha 

in associa}on with the Unnath Bharath Abhiyan  
(UBA) Cell in May 2023. The volunteers, alongside 

members of Haritha Karma Sena (Green Brigade) 

of Malampuzha Panchayat, embarked on a plas}c 
waste clean-up drive. The ini}a}ve served to build 
awareness and visibility for the importance of a 

clean, plas}c-free environment. The program also 
sought to highlight the importance of proper waste 

management and encourage individuals to display 

civic sense and adopt sustainable prac}ces in their 

/K3/+P�K }ã%K L.0K)
L')Ka�	5	�Q),	2023	�Z	a%11KƸj O0	Ǎ1	+1	/)K�	��	L7Ƴ	
+0Kh71$	L'7;	;/K1Z<	�O	%W0K1O	�V 	{+	/n,	�)�;�;	
��K		)V	/		2023	/n		ŀ%	.K1%	L.0K)	(0Q-O�)	;V3	
�V 	 ;<0Z�	 ;V	 /K3/+P�K	 /n	 ��	Ǟã%K	 L.0K)	 �K	
�0Z�)	 L�0K	 �0Km	Ǟ0a;V7�Za	 )V	 <M1%K	�/h	 ;V)K	�V 	
;'ǛZa	�V 	;K&	L/3�1	/K3/+P�K	+a�K0%	�V 	(�O)	L��V")	
)V	ŔKNǌ�	��1K	�K	Ǟã%K	L.0K)	8P{	L�0Km	�;	
+<3	)V	Ǟã%K,	ŔKNǌ�-/P£	7K%K71$	�V 	 /<đ	�V 	
�L%	�K�{�%K	 �7a	 oư%K	 +W'K	�1)V	�K	�K0h	 L�0Km	
�K0h�/	/n		L�%	+L8Ƹ	�-a()	�V 	/<đ	�Z	��KL8%	
�1)V	 �7a	 ƥN£0Za	 �Z	 )K�M1�	 .K7)K	 �'L8h%	 �1)V	
%&K	+)V	'W L)�	�O7)	/n	(K1$O0	ųK;Za	�Z	+)K)V	
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�V 	 L3�	�ZĒKL<%	�1)V	�K	.O	�0K;	 L�0K	�0Km	�;�V 	
L%M1£,	;1K<)K	�V 	{+	/n,	+a�K0%	�Z	Ǟã	1�)V	/n	
	)�V 	;/L+h%	�0K;Za	�1	-~/Qƚ	0Z�'K)	�V 	L3�	<M1%K	
�/h	;V)K	�V 	�K0h�%Kh�a	�Z	;ſKL)%	L�0K	�0Km

daily lives. In addi}on, as a gesture of apprecia}on, 
the workers of Haritha Karma Sena were honoured 

for their dedicated eforts and valuable contribu}ons 
in keeping the panchayat clean.
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Plantation Drive 
Another ac}vity, as part of World Environment 
Day Celebra}ons, organised in June 2023, was 
a planta}on drive at the permanent campus of 
IIT Palakkad in associa}on with the Hor}culture 
department. The volunteers were educated about 

the beneots of the Miyawaki method of foresta}on, 
which emphasises the crea}on of dense and diverse 
forest in a short span of }me. Aver the informa}ve 
session, the par}cipants ac}vely engaged in 
plan}ng saplings in the permanent campus with the 
assistance of the workers present at the site. The 

objec}ve of the Planta}on Drive was to enhance 
environmental awareness and contribute to the 

greening of the upcoming IIT Palakkad campus. 

7RµK1Z+$ L.0K)
�Q)	 2023	 /n	 �0ZL�%	 L7Ƴ	 +0Kh71$	 L'7;	 ;/K1Z<	
�V 	a8	�V 	{+	/n	 ��	ņ	�L%L7L(,	 -K�7K)O	 L7.K�	
�V 	 ;<0Z�	 ;V	 �	�	 O	 +K3�K"	 �V 	 ǑK0O	 +M1;1	
/n	 7RµK1Z+$	L.0K)	&Km	Ǟ0a;V7�Za	�Z	 7)O�1$	�O	
L/0K7K�O	+ĜL%	�V 	3K.Za	�V 	-K1V 	/n	 L8Lµ%	 L�0K	�0K,	
�Z	�/	;/0	/n	�)V	�1	L7L7(	�a�3	�V 	L)/Kh$	+1	�Z1	
'V%O	<Wm	�K)�K1O+Q$h	;�	�V 	+ƪK%,	�L%.K�O	;L�0	{+	
;V	;K� 	+1	/[�Q'	�K/�K1Za	�V 	;<0Z�	;V	ǑK0O	+M1;1	
/n	+[(V	3�K)V	/n	;L�0	1<Vm	7RµK1Z+$	L.0K)	�K		ĚVư	
+0Kh71$	�K�{�%K	-BK)K	�7a	)�	�	�	 O	+K3�K"	
+M1;1	�Z	<M1%	-)K)V	/n	0Z�'K)	'V)K	&Km
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STUDENT CLUB ACTIVITIES: 

HOSTEL COUNCIL

Novare Club
To explore the beauty of landmarks and nature 

Novare Club organised Munnar Trip, Nelliyampathy 

Trip, Dhoni Hills Trekking and Chimmony Wildlife 
Sanctuary Trekking. Also in collabora}on with 
photography club Shuterbug Novare Club 
Conducted photography compe}}on on the theme 
<Travel, Nature and Landscape= and it was open to 
all faculty, students and staf.

�K� ¯- �L%L7L(0K_:
�K�K7K; +M1:'
)Z7V1 ¯-
Ǒ3Za	�1	��R L%	�O	;Pa'1%K	�K	+%K	3�K)V	�V 	L3�	)Z7K1V 	
¯-	)V	/PŀK1	 L j +,	)VL30K/+W&O	 L j +,	(Z)O	 L<Ơ	 j W L�a �	
�1	 L�ſZ)O	 7ņ�O7	 .0K1ę	  j W L�a �	 �K	 �0Z�)	
L�0Km	 �;�V 	L%M1£	,Z Z�K,O	¯-	8 1-�	)Z7V1	
¯-	�V 	;<0Z�	;V	<0K�K,	��R L%	�1	+M1oư=	L7:0	+1	
,Z Z�K,O	�L%0ZL�%K	�0ZL�%	�O	�		�7a	�;/n	;/Ǎ	
;a�K0,	�K�Za	�1	�/h�KM10Za	.K�	3V)V	<V%P	�/aL�%	&Vm
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STUDENT CLUB ACTIVITIES: 
ACADEMIC AFFAIRS & CDC
" IAC 4.0 - Industry and academia experts were 

invited to the orst-ever oöine event post Covid 
pandemic to interact and exchange ideas with 

the ins}tute community on topics like the scope 
of various engineering oelds in the industry, 
perspec}ves on research and innova}on, 
and career opportuni}es. This event had also 
witnessed the showcasing of the incubates and 

poster presenta}on sessions by the student 
community to the delegates.

" Placement and Internship Season 2022 - A 

decent placement season though there was 

a slight decline in the number of companies 

visited. There has been a signiocant 
improvement in core companies and this 

season has recorded the highest-ever PPO 

ofers. 
" Placement Training: Final Year UG and PG 

students interested in the placement training 

had a 4-day training on resume building, 

ap}tude tests, group discussions, interviews 
and coding.

" CAT and Study Abroad - A webinar was 

conducted for the students of IIT Palakkad by 

TIME Coimbatore to give insights on the CAT 

exam and the higher studies opportuni}es 
abroad in MBA.

" Etudiez en France - Campus France Kochi 

conducted a webinar to create awareness of 

prospec}ve students9 career opportuni}es, 
scholarships and university selec}on in France.

" Civil Services as a career op}on - A free 
orienta}on session was conducted by NextIAS 
Academy to create awareness in the students9 

minds on taking up a career in Civil services 

and have also shared their experiences and the 

challenges faced.

" GRE & TOEFL Webinars - A series of webinars 

were hosted by ETS India at IIT Palakkad to 

provide deeper insights into GRE and TOEFL 

examina}ons and the strategies to crack them.

�K� ¯- �L%L7L(0K_: 
8WµL$� /K/3V �1 ;O"O;O
"	 �	�;O	4.0	-		ĤZ�	�1	L8µK	��%	�V 	L78V:ðZa	�Z	

	ĤZ�	/n	L7L.ŀ	�a�OL)0M1a�	µV�Za	�V 	ǇZ+,	)P;a(K)	
�1	)7K�K1	+1	oLƸ�Z$	�1	�M101	7;1	�W;V	
L7:0Za	 +1	 ;aǑK)	 7�h	 �V 	 ;K&	 7K%Kh3K+	 �1)V	 �7a	
L7�K1Za	 �K	�'K)-�'K)	 �1)V	 �V 	 L3�	 +<3O	 -K1	
�C3K�)	 �K0h�/	 /n	 �/aL�%	 L�0K	 �0K	 &Km	
�;	�K0h�/	/n	�K�	7�h		ĦK1K	�L%L)L(0Za	�V 	;/µ	
�)®Q-V ̂;	 �7a	 +Zǌ1	 �ǍPL%	 ;�Za	 �K	 �'8h)	 .O	
L�0K	�0Km

"	 	ŔV;/n 	�1	 �a )hL8+	;O�)	 2022	 -	 ��	ãK	
ŔV;/n 	;O�)	1<K,	<K3KaL�	L7L� 	�O	�		�a +L)0Za	
�O	;aÃK	/n	&ZAO	 L�1K7 	�	m	�/P�	�a +L)0Za	/n	
	ƛV�)O0	;P(K1	'V�K	�0K	�7a	�;	;O�)	/n	-	%�	
�V 	;-;V	ùK'K	+O+O�	�,1	'�h	L��	��m

"	 ŔV;/n 	 �L8µ$:	 ŔV;/n 	 �L8µ$	 /n	 zL�	 1�)V	
7K3V	aL%/	7:h	�V 	0Q�O	�1	+O�O	�K�Za	�Z	-K0Z"K K	
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" Lecture on Digital Transforma}on & Change 
Management - A guest lecture was delivered 

by Visharad Malodkar, Head of Customer 

Success at Inonite Up}me on the topic <Digital 
Transforma}on and Change Management=.

" MBA at ISB - A webinar was conducted to 

provide deeper insights into life aver MBA and 
par}cularly on the MBA programs at ISBs.

" Mock placement tests, mock interviews, 

ap}tude and coding tests, and one-to-one 
feedback sessions have been organised.
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STUDENT CLUB ACTIVITIES: 
TECHNICAL COUNCIL

YACC
" Personal Mentorship is conducted on April 3, 

2022. Students from the third year provided 

mentorship to the juniors for compe}}ve 
programming and web development. The 

session was meant to help students to prepare 

for their internships.

" A series of DSA Sessions spanned over the 
summer. Topics of DSA were covered.

" Python Bootcamp conducted on November 7 to 

9, 2022. It was a 3 day bootcamp to introduce 

programming to the freshers through Python. 

Over 80 students joined for the sessions.

" Web Development Session was conducted to 
teach students to build basic websites with 

HTML and CSS.

" Game Dev Challenges conducted and 
Students were provided with a codebase 

where 4 minigames were implemented. The 

purpose was to introduce everyone to game 

development. More than 100 students joined 

for the session and the session had to be split 

into two groups for beter mentor to student 
ra}o.

DAC
" Compe}}ve Programming Sessions with Intro 

Session, 4 Contests and Discussion Sessions 
were conducted. A separate ac}ve track 
for Compe}}ve Programming was present. 
Frequent Contests and Discussion sessions 
were held.

" Game Dev Bootcamp was aimed at students 
to encourage their coding skills in game 

development. A playable game was fully 

implemented by the end of the bootcamp.

" AMA Session was held where students could 

ask the mentor about anything.

" GameJam with 4 compe}}ons was organised 
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�1	7V-	L7�K;	�V 	L3�	�QL)0;h	�Z	/n 1L8+	�'K)	
�Om	�;	;�	�K		ĚVư	�K�Za	�Z		)�O	�a )hL8+	�O	
%W0K1O	/n	/''	�1)K	&Km

"	 �L/h0Za	/n	"O�;�	;�Za	�O	��	�Ra�3K	�3Om	"O�;�	
�V 	L7:0Za	�Z	8KL/3	L�0K	�0Km

"	 +K0&)	 -Q �q +	 7	 ;V	 9	 )7a-1	 2022	�Z	�0ZL�%	
L�0K	 �0Km	 0<	 +K0&)	 �V 	 /Kī/	 ;V	 �V 8;h	 �Z	
�Z�KL/a�	+V8	�1)V	�V 	 L3�	3	 L'7;O0	-Q �q +	&Km	
;�	/n	80	;V	L(�	�K�	8KL/3	~�m

"	 �K�Za	�Z	HTML	�1	CSS	�V 	;K&	-PL)0K'O	7V-;K� 	
-)K)K	L;�K)V	�V 	L3�	7V-	"V73+/n 	;�	�0ZL�%	
L�0K	�0K	&Km

"	 �V/	"V7	�P)[L%0Ka	�0ZL�%	�O	�	a	�1	�K�Za	�Z	��	
�Z"-V;	�'K)	L�0K	�0K	�<Ka	4	L/)O�V/	3K�Q	L��	
��m	�;�K		ĚVư	;.O	�Z	�V3	L7�K;	;V	+M1L�%	
�1K)K	&Km	;�	/n	100	;V	L(�	�K�	8KL/3	~�	�1	
-V<%1	�Pz-�K�	)P+K%	�V 	L3�	;�	�Z	'Z	;/Q<Za	/n	
L7.KL�%	�1)K	+AKm

"O�;O
"	 +M1�0	 ;�	 �V 	 ;K&	 �L%Ǖ(l	 �Z�KL/a�	 ;�,	 4	

�L%0ZL�%K�a 	 �1	 ��Kh	 ;�	 �0ZL�%	 L��	 ��m	
�L%Ǖ(l	 �Z�KL/a�	 �V 	 L3�	 ��	 3�	 ;L�0	  j W�	
/[�Q'	 &Km	 3�K%K1	 �L%0ZL�%K�a 	 �1	 ��Kh	 ;�	
�0ZL�%	L��	��m

"	 �V/	 'V7	 -Q �q +	 �K	 	ĚVư	 �K�Za	 �Z	 �V/	 L7�K;	
/n	 	)�V 	 �ZL"a�	 �[83	 �Z	 �ZĒKL<%	 �1)K	 &Km	
-Q �q +	�V 	a%	%�	�V3)V	0ZÔ	�V/	+Q1O	%1<	;V	3K�Q	
<Z	�0K	&Km

"	 ��/�	;�	�0ZL�%	L�0K	�0K	�<Ka	�K�	L�;O	.O	
�O@	�V 	-K1V 	/n	/n 1	;V	+Q�	;�%V	&Vm

"	 &O/	 +1	 �(KM1%	 �V/	 -)K)V	 �V 	 	ĚVư	 ;V	 4	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
314

aiming to create a game based on themes.

" Internship informa}ve session was basically 
held so that freshers can be introduced to the 

world of AI/ML. The Projects done by students 
were also showcased in the session.

" DAC intro session B22 were organised.
" Sessions on basics of ML were organised.

" Python Bootcamp in associa}on with YACC, 
topics like numpy, matplotlib, etc. were taught 

in the python bootcamp

TRC
" An Introductory Session was organised.

" Oöine Robo}cs Workshop in Petrichor aimed 
to familiarise with all the components of 

ROBOTS and DRONES.

Finance Club
" An Orienta}on Session was held to familiarise 

new members with the onance club. The 
session emphasised the club9s vision and 

discussed the importance of personal onance.
" Webinar on personal onance was conducted 

by Mr. Prasad Lendwe, founder of Convey, on 

how to manage our onances, where to invest it, 
future scope of Indian equity market and how 
to pick best mutual funds.

" FinContent was organised to encourage 

students to explore diferent areas within 
onance and create curated content based on 
their chosen topics. The best content pieces 

were recognized and awarded, with the 

selected works being posted on the Finance 

Club9s Instagram page. This ini}a}ve promoted 
knowledge sharing and showcased the talent 

within the student community.

" The Stock Market Workshop was conducted 

by Mr. Abhishek Kar on the campus premises. 

The workshop covered essen}al basics, 
market trends, and the art of fundamental 

and technical analysis in the stock market. 

It witnessed a remarkable par}cipa}on rate 
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and received widespread apprecia}on from 
students.

" TRADE-A-THON, a na}onal level live stock-
trading compe}}on hosted on the app 
StockGro conducted by the Finance Club. Over 

300 par}cipants from across the country took 
part, challenged to maximise their returns on 

a virtual capital. The top 15 winners received 

Finance Club Merch T-shirts as prizes providing 

recogni}on for their achievements.
" Session on Fundamentals of Web 3.0 

conducted by Sunil Meena, Head of Growth and 

Partnerships at Mudrex. The session covered 

the evolu}on of technology from Web 1.0 to 
Web 3.0, the Web 3.0 Economy, blockchain 

Applica}on and transforma}on from Apps to 
Dapps.

Astronomy Club
The club has purchased a Newton Renector 
Telescope, the Celestron Astromaster 130. An 

observatory is also being set up on the hilltop of 

Nila Campus with the help of the ins}tute.

11th Inter IIT Tech Meet
The 11th Inter IIT Tech Meet was hosted by IIT 

Kanpur in hybrid Mode. The Inter IIT Tech Meet was 

memorable as the ins}tute Secured 11th posi}on 
in the leaderboard which was the highest in 3rd 

gen IITs, Silver medal in Drona Avia}on (a robo}c 
problem statement), and Silver medal in IGDC (a 
Game Dev problem Statement).

Others (IIC )
" A Brainstorming Session as part of SIH Smart 

India was organised. Hackathon par}cipants 
showcased their ideas in the brainstorming 

session and got inputs from Dr. Arvind Ajoy and 
Ms Anuradha.

" An Innova}on Lab Tour was organised.
" OELP Presenta}ons to showcase OELP projects 

were organised. Students could come and see 

them.
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" Three students from IITPKD secured the 1st 
posi}on in the IITM-RP Vision and AI Hackathon  
organised by IIT Madras Research Park in 

which par}cipants from mul}ple colleges 
par}cipated.

STUDENT CLUB ACTIVITIES: 
CULTURAL COUNCIL

Akshar Club
" Various Programmes, such as Incep}on Crea}ve 

Wri}ng Compe}}on, Informal Scrabble 
Saturdays, Inter IIT 5.0 Wri}ng Con}ngent, 
Cryp}c crossie session, Informal JAM Sessions 
1, Informal JAM Sessions 2, Litscape (March 12 
to 14, 2023) conducted under cultural council.

" Literary Fest of IIT Palakkad held in collabora}on 
between Akshar, Qriosity, and the Oratory Club. 

" In addi}on to these, the very orst Scrabble 
tournament and Cryp}c Crossword compe}}on 
were conducted. 

" Oratory club organised debate compe}}on in 
the month of June 2022 and the team led by 
Karthikeya, consis}ng of Gautham Kori and 
Nikhil Shukla won the compe}}on. Karthikeya 
and Nikhil were adjudged <speaker of the 
evening=.

" The Unity Day debate was conducted in 
October 2022, on the occasion of Unity Day and 
the team of Nandana, Anjitha and Gayatri were 

declared the winners. This debate compe}}on 
also helped the club to realise the poten}al in 
the newly joined batch and nurture them for 

Inter IIT 5.0.

Qriosity Quiz club Activities 2022-23 
" The quiz club has hosted various quizzes on a 

variety of topics such as Science and technology 

quiz, Movies and TV series quiz, India quiz, 
Swachhta quiz, General Quiz, Cons}tu}on Day 
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Quiz, Sci-Biz-Tech Quiz, Mela Quiz, India and 
Sports Quiz, General Quiz and Liscape General 
quiz. 

The Fleet Street Activities Club
" TFS Periodicals: First issue of TFS9 revamped 

newsleter was published on May 4, 2022.
" Expansion of TFS team: New team members 

were recruited in June 2022 and January 
2023 for the posts of correspondents, graphic 

designers and video editors.

"  Interac}on with batch 2022: TFS was 
introduced to the orst years during their 
orienta}on program on October 29, 2023.

Sync to Beat Club
" To encourage the people keen to dance, Sync 

to Beat Club conducted various performances 

and workshops such as Performance on 

Science fest, Oöine Workshop, Independence 
day performance, Dance performance on 
Ganesh Chathurthi, Thiruvathira performance, 

Teachers day, Freshers Orienta}on, Dance Pose 
Photography, Flash Mob, Naatya 2.0 and Holi.

Curtain Call Club
" Curtain Call Club was ac}ve throughout 

the year and conducted several events like 

Raise the curtains (May 22, 2022), CopyCat 

- Drama reels compe}}on  (July 23, 2022), 
Logo making compe}}on  (August 04, 2022), 
Ramleela: Diwali play  (October 24, 2022), and 
Spontaneous Stage Showdown  (April 30, 202

3).                                        

Bioscope Club
To set the visionary for the upcoming olm makers 
among our students we conducted FILMIFY: Trailer 
Making Compe}}on, FILMIFY: AdMaC [Ad Making 
Compe}}on], The Filmmaking Workshop 1.0.
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Shutterbug Club
" Shuterbug Club is actually for photo enthusiasts 

and our club was so much engaged throughout 

the year by conduc}ng events.
" Events Captured: Holi, Fresher9s event, Farewell 

event, Garba Night, Onam, Sportacus and other 

events.

" Compe}}ons such as Wallpaper Photography 
Compe}}on, EditHub - Photo Edi}ng 
Compe}}on, Travel Photography compe}}on, 
Photo Story Compe}}on, Photography 
Compe}}on, Photo Edi}ng challenge, Dance 
Pose Photography Compe}}on and Online 
Photography Compe}}on were conducted.

" Informal Session on DSLR by Alon Jaison and 
Reminiscence - Online talk by Mr. Immanuel 

Jufel Dalmaida in collabora}on with the IAR cell 
was very useful.

" The Photo Walk and Photo Edi}ng Workshop 
conducted by the club was fun and energe}c.

" Shuterbug par}cipated in Culturamite and 
won the orst prize.

Grafica Club
" Weekly art prompts on Instagram: Graoca 

has started pos}ng a prompt every week on 
Instagram, to encourage students9 artworks. 

The }me interval changed to bi-weekly when 
the academic semester started.

" Design Dash - 3 day design challenge: Graoca 
had conducted a three day online - design 

challenge.

" Sketch It: Graoca organised a s}ll life sketching 
compe}}on. The event is to be conducted 

8 1-� ¯-
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online. Par}cipants should choose a s}ll life 
object as a model.

" Digital Art Contest:  Graoca conducted an 
online digital art contest and the theme was 

fantasy.

" Online Graphic Design Compe}}on was 
conducted as a part of Culturami}e, the 
par}cipants had to choose to design any of 
the following: Face Mask, Canvas Shoes, and 
Jigsaw Puzzle based on themes that were also 
announced beforehand.

Quiz Club
The club managed India Quiz on the topics related 
to India and an Instagram Quiz.

EBSB (2022-23)
" Janaja}ya Gaurav Divas Under the EBSB 

scheme proposed by MHRD, Govt. of India, a 
cultural gathering, Janaja}ya Gaurav Divas was 
organised on November 15, 2022. Students 

from disciplines gathered together to shed light 

and pay homage to the great personali}es and 
unsung heroes from the Janaja} communi}es 
of our country. 

STUDENT CLUB ACTIVITIES: 
SPORTS COUNCIL

Sports And Fitness Council
" The Sports Council usually conducts Daily 

ac}vi}es like Sports such as Basketball, 
Volleyball, Table Tennis, Cricket, Badminton, 

and Football among the students, faculty, and 

staf in various sports. Also several students use 
our three Gyms for their daily rou}ne training. 

" The Sports Council in our Ins}tute is so ac}ve 
that the Chess Tournament was conducted on 

the weekend of August 20 and 21, 2022.

" In January 2023 Cricket Tournament among 
students, Research scholars and Faculty-Staf 
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team were conducted and the winning team 

was Research scholar. 

" In January 2023 the volleyball match was played 
between Ahalia and the Nila campus group at 

Ahalia volleyball ground and the winning team 

was Nila Group. 

" Cricket Selec}ons for 1st-year students was 
also held in the  month of February 2023. 

March 2023 consisted of a series of various 

sports events.

" To escalate the awareness of boxing and 

wrestling among interested students, the 

8Introduc}on to Boxing9 session conducted 
by the Boxing Club had held in front of Ahalia 

campus Hostel 3 on September 06, 2022 and 

the Wrestling Intro Session conducted by the 

PBM Club (Powerliving Bodybuilding Mar}al 
Arts) had held in Ahalia campus Gym (Hostel 3) 

on October 12, 2022.

" Volleyball Prac}ce Match vs Coach Team: In 
October month Volleyball prac}ce match was 
played between IIT Palakkad and Vs Coach Team 

and the Diwali sports events were organised. 
The tournament is Inter-Batch. We have four 

batches in total. The medals and trophies were 

distributed aver the onals to encourage more 
par}cipa}on from the students.

" To ensure the social responsibili}es Sports 
Council conducted a Cleaning Day on 
October 27, 2022, The event witnessed 

great par}cipa}on and coopera}on from the 
student as well as the staf community. Also we 
witnessed the same amount of support on the 

Unity Day Oath on October 28, 2022 and Unity 
day Run conducted on October 29, 2022.

" A Female Fitness Session was also started 

for their well-being which will help them to 

improve their agility, coordina}on, strength, 
power, and overall otness by Mr. Alok Singh 
from 5 am to 7 am in the morning.
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STUDENT CELEBRATIONS
" Swachhata Pakhwada was celebrated from 

September 1 to 15, 2022.

" Diwali the fes}val of lights was celebrated 
with great enthusiasm and grandeur. The 

event showcased the rich cultural heritage and 

tradi}ons associated with Diwali. 
" Christmas celebra}ons event olled with fes}ve 

cheer. The common area of the hostel was 

beau}fully adorned with a centrally placed 
Christmas tree and a student was chosen to 

play the role of Santa Claus, bringing joy and 

laughter to everyone.

" The New Year celebra}on in the ins}tute was a 
memorable afair, olled with music, dance, and 
camaraderie. 

" Ins}tute Day celebra}ons were engaged 
with students from Vadya, the music club, 

and Sync2Beat, the dance club, recorded 

performances for Ins}tute day 2022.
" Onam the fes}val of kerala event began with an 

enthralling Athapookalam compe}}on, where 
teams showcased their crea}vity by designing 
stunning noral rangoli paterns. The vibrant 
colours and intricate designs of the rangolis 

added a fes}ve touch to the ins}tute premises. 
" Holi as the fes}val indicates IIT Palakkad was 

so vibrant with immense joy and enthusiasm 

at the event. The event brought together 

students, faculty, and staf in a colourful 
extravaganza that showcased the spirit of unity 

and celebra}on. 
" Saraswa} Puja is a fes}val dedicated to the 

goddess of knowledge and wisdom. The event 

featured tradi}onal rituals, including the 
installa}on of the idol, chan}ng of mantras, and 
ofering of nowers and sweets and concluded 
with the distribu}on of prasad, symbolising 
divine blessings.

" Fresher9s Event 2022 Infernum - <Twisted 
Wonderland= was held in grand fashion on 

Ahalia campus.

" Garba Night in our ins}tute was full of 
decora}ons. A joyous evening with the 
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harmony of music and beats was captured with 

the help of photographers. Everyone dressed 

up in cultural aýre and enjoyed a taste of 
Gujarat9s famous fes}val Navratri.

" Ganesh Chaturthi was celebrated with great 

devo}on and enthusiasm. The venue was 
adorned with beau}ful decora}ons, including 
nowers, lights, and tradi}onal embellishments. 
Par}cipants engaged in rituals, prayers, and 
oferings to seek blessings and guidance from 
Lord Ganesha, the remover of obstacles.
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PETRICHOR
Petrichor, the techno-cultural fes}val of IIT Palakkad, 
has consistently strived to promote the reputa}on 
of our ins}tute and its fest throughout India. The 
total foovall for Petrichor 23 was an impressive 
4500, demonstra}ng the fest9s popularity and 
success. We organised various following events to 

provide opportuni}es for individuals to showcase 
their talents while strengthening the bond between 

our community and society.

1. Prefest Workshop Series: We conducted a two-
day workshop series called Prefest, held at Nila 

Campus, with an impressive par}cipa}on of 500 
engineering students. The series of workshops 

covered various topics, including Computa}onal 
Fluid Dynamics, Matlab Sovware Package, 
Compe}}ve Programming, Robot Design Using 
ROS, Deep Learning Networks, and Machine 
Learning and Deep Learning and the workshops 
were led by our professors and students who 

possess exper}se in specioc areas.
2. Na}onal Technology and Entrepreneurship 

Summit 2.0: This online event featured talks 
by industry experts such as Rana Gujral (CEO, 

Behavioural Signals), Akash Gupta (Chief 

Product and Strategy Oïcer, Fetch by DODO), 
and Parveen Mital (VP-Developer Services, 
Oracle Cloud Infrastructure). The summit 

atracted around 150 atendees.
3. AVSAR: In collabora}on with CSquare and 

Techin, we organised a Mul}-Domain Workshop 
and Pitching Contest. 46 teams from all over 

India took part in it under mul}ple categories 
of problem statements.

4. Open House: We provided the public with an 
opportunity to visit our scenic campus and 

advanced labs and technology facili}es. Our 
guides accompanied visitors throughout their 

visit, allowing them to interact with our faculty, 

staf, and students, giving them an insight into 
our unique college community.

+V j O�Z1
�	�	 O	 +K3�K"	 �K	 %�)O�O-;KaǇR L%�	 	Ē7,	
+V j O�Z1,	 +Q1V 	 .K1%	 /n	 </K1V 	 ;aǑK)	�1	 �;�V 	 	Ē7	
�O	 �L%ƻK	�Z	 -BK7K	 'V)V	�V 	 L3�	3�K%K1	 �0K;1%	<Wm	
+V j O�Z1	23	/n	�P 3	'8h�Za	�O	;aÃK	�.K78K3O	4500	
&O,	�Z		Ē7	�O	3Z�L�0%K	�1	;,3%K	�Z	'8Kh%O	<Wm	
</)V	+)V	;/P'K0	�1	;/K�	�V 	-O�	;a-a(Za	�Z	/�-Q%	
�1%V	~�	ƥN£0Za	�Z	+)O	�L%.K	 L'�K)V	�K	7;1	
�'K)	�1)V	�V 	L3�	L7L.ŀ	L)ŷL3N�%	�K0h�/	�0ZL�%	
L��m

1.	 �O,V ǌ	�K0h8K3K	;O1O�	 :	</)V	�O,V ǌ	)K/�	'Z	
L'7;O0	�K0h8K3K	�Ra�3K	�K	�0Z�)	L�0K,	�Z	)O3K	
�q +;	/n	�0ZL�%	�O	�	,	L�;/n	500	�a�OL)0M1a�	
�K�Za	�O	�.K78K3O	.K�O'K1O	&Om	�K0h8K3K�a	�O	
�Ra�3K	 /n	�oœQ V8)3	ŞQ�"	"K0)VL/¹,	 /W 3W-	
;Xř7V01	+W�V �,	�L%Ǖ(l	�Z�KL/a�,	�1��;	�K	
	+0Z�	�1�V 	1Z-Z 	L"�K�),	"O+	3L)k�	)V 7�h 	�1	
/8O)	3L)k�	�1	"O+	3L)k�	 ;L<%	 L7L.ŀ	 L7:0Za	
�Z	8KL/3	 L�0K	 �0K	�1	�K0h8K3K�a	�K	 )V%Rđ	
</K1V 	�Z,V ;1Za	�7a	�K�Za	ĦK1K	L�0K	�0K,	L�)�V 	+K;	
L7L8Ƹ	µV�Za	/n	L78V:ð%K	<KL;3	&Om	

2.	 1KƸj O0	 �[ĤZL��O	 �7a		ĤL/%K	 L8�1	;ſV3)	 2.0:	
�;	 �)3K�)	 �K0h�/	 /n	 1K$K	 �P�1K3	 (;O	�,	
L-<VL7013	L;Î3),	��K8	�PōK	(/PÃ		ćK'	�1	
1$)OL%	L(�K1O,	CV �	-K0	"O�"O�),	�1	+17O)	
L/ā3	 (7O+O-"V73+1	 ;L7h;V�,	 �1V�3	 ¯K	"	
�)�Kǌj�1)	 �W;V	 	ĤZ�	 L78V:ðZa	 �O	 -K%�O%	
8KL/3	&Om	L8�1	;ſV3)	/n	3�.�	150		+NǑ%	
3Z�Za	)V	+)O		+NǑL%	'�h	�O	m

3.	 7;1:	;OǇ7V01	�1	 V��)	�V 	;<0Z�	;V,	</)V	
��	/ƌO-"Z/V)	�K0h8K3K	�1	 L+L�a�	�L%0ZL�%K	
�K	�0Z�)	L�0Km	;/ǛK	�&)Za	�O	L7L.ŀ	�VL$0Za	
�V 	%<%	+Q1V 	.K1%	;V	46	 O/Za	)V	�;/n	.K�	L30Km

4.	 �+)	 <K	;:	 </)V	 �)%K	 �Z	 +)V	 ;Pa'1	 +M1;1	
�1	 	ŀ%	 �0Z�8K3K�a	�1	 �[ĤZL��O	 ;PL7(K�a	
�K	'[1K	�1)V	�K	7;1	�'K)	L�0Km	</K1V 	�K�"	
+Q1O	0K�K	�V 	'[1K)	��a%P�Za	�V 	;K&	1<V,	L�;;V		Ŋn	
</K1V 	 ;a�K0,	 �/h�KM10Za	 �1	 �K�Za	 �V 	 ;K&	 7K%Kh	



ANNUAL REPORT 2022-23 

I IT PALAKKAD
324

5. Campus Spotlight Shows: We hosted several 
engaging shows before and aver the day of the 
fest itself, including <Light Convos= episodes 
1, 2, and 3, <Spam Alert= episodes 1 and 2, a 
Fresher Intro session, SAC Reviews of all posts, 

Pride Month Awareness Day, Mental Health 
Day. A special episode called Winds Before 
Petrichor was also released as a precursor for 

the fest so that people would be more informed 

about what was going down.

6. Social Ini}a}ve: We partnered with Anany 
Pahal, a government-recognized NGO, focused 

on improving educa}on and healthcare for 
underprivileged individuals and residents 

of backward areas. The NGO9s founder is an 

alumnus of IIT Palakkad, belonging to the orst-
ever batch. We set up a stall to raise funds 

for the NGO, showcasing their contribu}ons 
to society. Addi}onally, we visited Ahalia 
Children9s Village, distributed food to the 

children, and spent a memorable evening 

interac}ng with them. 
7. Fest

8. Proshows: Our proshows were a major 
highlight of the fest, providing excep}onal 
entertainment. On Day 1, the show opener 
was Anurag Halder, followed by a cap}va}ng 
performance by Haricharan. On Day 2, DJ Tejas 
took the stage, ensuring an unforgetable 
experience for the atendees.
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CELEBRATIONS AT 
IIT PALAKKAD   

�	�	  O +K3�K" /n ;/K1Z<

Independence Day
Independence Day celebra}ons hosted a wide 
variety of student ac}vi}es including performances 
by the cultural council, namely a dance performance 

by Sync to Beat, a Song performance by Vadya, a 

Yoga performance, a speech, and fun ac}vi}es 
such as a sack race, lemon race, etc. by the sports 

council.

Republic Day (January 26, 2023)
The Republic Day was celebrated by performing a 
nag hois}ng by the Director of the Ins}tute. Other 
ac}vi}es included songs and speeches by the 
students.
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