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In keeping with our tradition of the past, it
gives me immense pleasure to present the
third Annual Report of the recently created
statutory body, Science & Engineering
Research Board (SERB).

With limitations in resources, infrastructure
and manpower available for supporting
science & technology in the country, and
with global dimensions of challenges facing
mankind as a whole, SERB plays an important
role to support extra mural research funding
schemes and programmes, particularly those
are individual centric. The organization is
still in its transitional stage of taking shape
from the erstwhile Science & Engineering
Research Council (SERC) to its present
design.

From a humble beginning of functioning in
the end of the year 2011, we have reached
a stage, where several new programmes
have been launched this year, particularly
the initiation of overseas fellowships. |
am also happy to note that a dedicated
web portal of the SERB has been made
operational for enabling the online
submission of proposals.

It is indeed a matter of pride for the board
that various schemes of the organization
have generated good publications, patents
and developed vital human resources for
the nation.

| always believe that Excellence is not a
destination but a moving target. Thus, we
would continue to deliver performance par
excellence across all parameters.

Prof. T K Chandrashekar
Secretary, SERB
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>< Organisation

he Science and Engineering Research Board (SERB) is a statutory body
established through an Act of Parliament, 2008. Supporting basic research in
emerging areas of Science & Engineering is the primary and distinct mandate

of the Board. SERB structure comprises of its Board, and an Oversight Committee.
This enables swift decision making on research issues, greatly improving its
responsiveness to the genuine needs of individual research scientists as well
as the overall S&T system. The Board meets at least four times a year, whereas

the Oversight Committee meets

Mandate

SERB supports basic research in emerging areas of Science & Engineering.

Obijectives

>

Serves as a premier agency for planning,
promoting and funding internationally
competitive research in emerging areas.
Identifies major inter-disciplinary research
areas, and individuals, groups or institutions
and funds them for research.

Assists in setting up infrastructure and
environment for scientific pursuit.

SERB Programs

R&D Support

+ JCBose
* Ramanujan

*  Prime Minister’s Doctoral

S&T Support :

Systems '

twice a year for the transaction of its business.

» Enables synergy between academic
institutions, research and development
laboratories and industry for promoting basic
research in science and engineering.

» Evolves a management system to speedily
provide research funds, including monitoring
and evolution by adopting modern
management practices.

Core Research Grant
(Extra Mural Research Projects)

Scheme for Young Scientists

Intensification of Research in High Priority Areas
(IRHPA)

Empowerment and Equity Opportunities

International Travel Support

Professional Bodies & Seminar / Symposia
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Organisation

SCIENCE AND ENGINEERING RESEARCH BOARD

In exercise of the powers conferred by the Science and Engineering Research Board Act, the Government
of India has constituted the Science and Engineering Research Board (SERB). The composition of the
Board is given below:

1.  Secretary, Department of Science & Technology, Govt. of India Chairman (ex-officio)
2. Member-Secretary, Planning Commission, Govt. of India Member (ex-officio)
3. Secretary, Department of Biotechnology, Govt. of India Member (ex-officio)
4. Secretary, Department of Scientific & Industrial Research, Govt. of India Member (ex-officio)
5.  Secretary, Ministry of Earth Sciences, Govt. of India Member (ex-officio)
6. Secretary, Department of Expenditure, Ministry of Finance, Govt. of India Member (ex-officio)
7. Secretary, Department of Health Research, Govt. of India Member (ex-officio)
8. Prof. Devang Vipin Khakhar, . Member
Director, Indian Institute of Technology Bombay, Mumbai
9. Prof. (Ms.) B. K. Thelma, University of Delhi, New Delhi Member
10. Prof. Manindra Agarwal, Indian Institute of Technology, Kanpur Member
11.  Prof. B N Goswami, Director, Indian Institute of Tropical Meteorology, Pune Member
12. Prof. (Ms.) Sujatha Ramadorai, Tata Institute of Fundamental Research, Mumbai Member
13. Prof. M. R. S‘. Ra.o., President, Jawaharlal Nehru Centre for Member
Advanced Scientific Research, Bangalore
14. Dr. Anil Kakodkar, Hpmi Bhabha Fellovy, Bhabha Atomic Research Centre, Member
Department of Atomic Energy, Mumbai
15. Prof. K Srinath Reddy, President, Public Health Foundation of India, New Delhi Member
16. Dr. C V Natraj, Bangalore Member
17. Prof. Bina Agarwal, Director, Institute of Economic Growth, University of Delhi, Delhi Member
OVERSIGHT COMMITTEE

The SERB Act has made a provision of an Oversight Committee to be approved by the Government
of India to serve as the Advisory Council of the SERB. The Government of India has constituted the
following Oversight Committee.

1. Prof. CNR Rao, JN Centre for Advanced Scientific Research Bangalore Chairman
2. Dr. T Ramasami, Chairman, Science and Engineering Research Board, New Delhi Vice Chair
3. Prof. Roddam Narasimha, JN Centre for Advanced Scientific Research, Bangalore Member
4. Prof., TV Ramakrishnan, Banaras Hindu University, Varanasi Member
5. Dr. R. A. Mashelkar, National Chemical Laboratory, Pune Member
6. President, Indian Academy of Sciences, Bangalore Member
7. President, Indian National Science Academy, New Delhi Member
8. President, Indian National Academy of Engineering, New Delhi Member
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2.1

2.2

The Science and Engineering Research
Board (SERB) met four times in the
reporting period and had taken significant
decisions. Several new schemes have
been approved, and some of them have
already been launched. They are:

i. Public Health Research Initiative
in partnership with Public Health
Foundation of India

ii. Special Scheme for Scientists from SC/
ST community

iii. SERB Women Excellence Award

iv. SERB Distinguished Fellowship

v. Overseas Doctoral and Postdoctoral
fellowships

vi. Engaging agreement between SERB
and NSF to join the Partnership for
International Research and Education
(PIRE) programme.

vii. Participation of SERB in “Graduate
Research Opportunities Worldwide”
(GROW) Program of National Science
Foundation (NSF), USA

This year also saw Prof. T K Chandrashekar
assuming charge as the Founder Secretary
ofthe Board. In addition to approving several
new schemes, the Board also strengthened
the support to many ongoing schemes
and programs. A total of 681 scientists
were supported through the Programme
Advisory Committee mechanism and 1063
Young Scientists were supported under the
Fast Track Scheme for Young Scientists. 40
scientists received Ramanujan Fellowship
and 22 received JC Bose Fellowship.
Five projects were sanctioned under the

PAC Support

< 250001

2 “

S 20000

f=

= 15000 1

n

8

S 10000

[}

S 5000

3]

@ 04

N 2009- | 2010- | 2011- | 2012-| 2013

2010 | 2011 | 2012 | 2013 | 2014

Sanctioned t
(I::_Ciﬁgish(;os 14421 16030 | 15365 | 20221 | 24792

Fig. 2.1: R& D funding through PAC mechanism
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Overview

“Intensification of Research in High Priority
Areas” (IRHPA).

The newly launched “Empowerment and
Equity Opportunities for Excellence in
Science” scheme for ensuring enhanced
participation of weaker sections of the
society in research and development had
attracted a large number of scientists
belonging to SC/ST categories. Total of
312 scientists received support.

Board continued to support SN Bose
Scholars Programme through the Indo-US
Science and Technology Forum (IUSSTF)
and 41 candidates have been selected for
training under this programme.

More than 800 scientists were supported
under the International Travel Support
(ITS) scheme and 648 were supported for
organizing seminar and symposia.

Significant improvement in the funding has
been made in the popular schemes (PAC
Support and Young Scientists) since the
operationalization of the Board (Fig. 2.1
and 2.2)

A total expenditure of Rs. 554.9 crore
was made by the Board for various R&D
activities in 2013-14. The details of money
flow are given in Fig. 2.3

A dedicated web portal of the Board has
been made operational in early 2013 and
information and details pertaining to the
Board Programs / Schemes are available at
www.serb.gov.in. In the process of evolving
a management system to speedily provide

YOUNG SCIENTIST PROJECTS in Lakhs
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| 20000
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/ 10000
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Projects
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Financial Year

Fig. 2.2 : Support to Young Scientists.
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for funding research, including monitoring
and evaluation, a portal of SERB for online
submission of R&D proposals (www.
serbonline.in) was launched by the Hon’ble
Minster of Science and Technology and
Earth Sciences. The system enables online
submission of proposals by the project
investigators, evaluation of proposals by the
peer reviewers and technical committee,
financial sanction, monitoring and its
overall management. The system also
supports real-time tracking of proposals
online as well as through automated alerts
and notifications.

The Board has approved a major IRHPA
project on a novel feasibility study of
new-born screening for inborn metabolic
errors in developing and developed
areas: A pre-national rollout initiative

at University of Delhi South Campus,
New Delhi. The project was aimed to
demonstrate feasibility of implementation
of an important public health initiative of
newborn screening for completely treatable
disorders like congenital hypothyroidism in
less developed and remote areas in a few

2.10

2.1

Overview

north Indian states from the point of view of
operational rollout.

Athree tier support was provided under the
scheme for empowerment while ensuring
excellence. Full support was provided for
scientists identified under Category A.
Category B provided limited support for a
period of two years with an opportunity for
scientists to seek mentoring support and
return to SERB with value added proposals
within 18 months. Under Category C, limited
support was provided for a period of one
year for rewriting the proposal with support
of mentors and resubmit quality enhance
research proposals for reconsideration by
the Task Force.

Various Advisory Committees have played
a decisive role in identifying frontier
areas of S&T with special thrust on inter-
disciplinary research areas. In addition
to support building of quality manpower
in universities and institutions across
the country significant funding has been
provided for setting up infrastructure and
environment for scientific pursuit.

Total Expenditure 2013-14

Admin and EMEQ
Misc Expenses 107,
52;D 2217 Cr PAC
i 11.52 Cr “%) 1934,
SCHEMES ('2%) 214.80 Cr,
2079, (39%)
108.40 Cr,

(20%)

FELLOWSHIP Fast-track
427, Young Scientist
46.17Cr 2089,
(8%) 151.85 Cr,
(27%)

Fig. 2.3 : Expenditure details across schemes/programs
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flagship scheme of the Board ATMOSHPHERI

ENGINEERING LIFE SCIENCE
SCIENCE

and atf provides core support to 8651 Cr SCINCE 115, oot
(5%) (18%)
[

undertakeresearchinfrontierareas  § -
of science and engineering. This ey

xtramural Funding Scheme is the
/ EARTH & EMR- NEW PROJECT

is a highly competitive scheme, =

and the average success rate of

approval is about 30%. During PESICAL

the year, 681 new proposals have e SENCE 7%,
been supported at the cost of Rs. Koy o

139 cr. (Fig: 3.-]? in VGriOLIIS areas Fig. 3.1: Total Extramural support to different disciplines
across all disciplines of science &

engineering.

Chemical Sciences received largest support (176 projects, 45.66 crore, 33%
of funding) followed by life sciences (224, 40.82 crore, 29%). The funding
provided to projects funded earlier years resulted in publications in high impact
journals and interesting resulfs. A glimpse of areas supported, and outcomes
is given below:

3.1 CHEMICAL SCIENCES

During the year, chemical sciences received Rs. 45 crore of funding for 176 new projects. Several
projects in contemporary areas like total synthesis, functional materials, chiral catalysis, single molecule
spectroscopy, etc. were supported.

3.1.1 Organic Chemistry

Some of the key findings came out from the funded proposals are highlighted below:

i. Sugar Amino Acid: Researchers at the have demonstrated that sugar amino acid
Indian Institute of Science, Bangalore based foldamers when appended with
different sugars exhibit a defining role in the
conformations adopted by the foldamers
(Fig. 3.2, graphical abstract). Particular
_ significance is the observation that the
i O B T I S grafted mannoside moieties provoked a
conformational switch in the cis-foldamer
gy / i . iy backbone (and not in its trans-foldamer
counterpart), from a  10-membered
H-bonded turn structure when not
appended with sugars to an unprecedented
16-membered helical one when mannosyl
units are grafted. These differences were
reflected in the contrasting interactions
of these glycofoldamers with various
biological targets like lectin Concanavalin A
(Con-A) and the bacterium, Escherichia coli,
suggesting that these differences may have
10-Mambarad T6-Mombared their seeds in the underlying conformational
preferences of these neoglycopeptides.

€3l cany Batinn

—
Fig. 3.2: Sugar-Modified Foldamers as Conformationally ii. Anti-Breast Cancer Repertoire:
Defined and Biolog-ically Distinct Glycopeptide Mimics. Development of small molecule anti-

Reference: Angew. Chem. Int. Ed. 2013, 52, 10221. estrogen iS one Of the popular mOdalitieS tO
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the m-RNA expression of
estrogen responsive genes,
BRCA-1 and Bcl-2 thereby
indicating possible molecule
mediated inhibitory
modulation of estrogen
responsive genes. The
molecular modeling study,
using 4-hydroxy tamoxifen
as standard, substantiated
these experimental results
by predicting the increased
binding energy for lead
molecules with respect
to that of other inactive

molecules of a given series.

::H. n::. ig} Oudndole R= o-0H (13b)

) =L, p=COMe i T

F= 4-methoxybanzyl, nu3, (3) Eb. ol g ili. Method for the one-pot
ICgy= < 35 nM

novel domino dehydration/
condensation/ cyclization:
A simple, efficient and
straightforward method  for
Reference: Chem. Med. Chem. 2014, 9, 727 the one_pot novel dom|n0

dehydration/condensation/
cyclization sequence reaction of 3-ethoxycarbonyl-
3-hydroxyisoindolin-1-one  derivative  with

Fig. 3.3: Development of bis-arylidene oxindoles as new anti-estrogens

enhance the anti-breast cancer repertoire.
Towards this aim, researchers at the
University of Calcutta, Kolkata developed a
new anti-estrogenic family
of  bis-arylideneoxindole
derivatives which showed
highly  selective, ER-
targeted, anti-breast
cancer toxicity in low
nanomolar concentration
(Fig. 3.3). IC50 values for
these compounds in ER-
negative breast cancer
cells and noncancer cells
are 2-3 orders of magnitude
more than in ER-positive
(ER+)  breast cancer
cells. While comparing 0 o 0

0
with other phenolic drugs CSA (30 molt) .
against ER-positive Mopg| | —0m— NHO g e
breast cancer cells, these Hy' COE gl 7 MR Tojuene 80°C \H At 0 ! '

0t g
molecules are at least

3 orders of magnitude SHalh R 11 R R
more toxic than tamoxifen 0 w Spirooxindole
and 3-4 times more toxic

than the highly potent, M

tamoxifen metabolite, & R, 2,

4-hydroxy tamoxifen. The A '

anticancer activities of the oA

most potent molecules are

clearly antagonized by brief Ibophyllidine-like alkaloid

treatment of anti-estrogen,

ICI182780. The_ _'T_‘OSt Fig. 3.4: One-pot synthesis of 6, 7-dihydrospiro [indole 31isoindole]-
potent molecules inhibited 2,3,4(1H,5H)-trione derivatives Reference: Totrahedron Letters, 2014, 55, 1863

AN 001314

Annual Report




R
R, 1 H ROLC
N OH N 0 \NH
L\ oo RICLCH | "

5 +
> ~
COR R, CHO Cu(OAc), H,0 R; \OOER

3 35 EwTEiaed At & T TR Afereareseised @ sfqiisied Jo
waH : HABR, 2013,49,7349

8Y, Sifdd wU ¥ AfbY 6, 7 — fSeEgURY  UHsRdl gRT wARM uRIeHmel & &Rl W
@S — 3 1 — JFEESIA) — 234 MR BIgd /AR U T §B UT smdeHr /

(IH,5H)— gad  Horai ar‘?r % W N K =
WRId XA B foIg Fd Aigfdetd GAHARA P IAR BCIRE T R,
Rd 3— IEEHRA — 3 EEge) L 9o et BRar geaferi, LIN.N. TREs, U

AT —1— TS Aod @ Hibd IR 3R S1. WM, JTH 8,410,127,2013
ufafbar T o qad S FASeReRT/ i sger Qe eRer e, LNGN. e, OE
HET /AT Sl HfAfbar & oy @ wve, AR 3R €1 SN, SMETF 700642, 2013

3 R Wer @, Refia fear 21 swa
ITfR<h, Th WTe:T B | INgIgsIford —1— iii. TeSTETESY 3R Yokl & A <xd SR

TS IR fSEgsiseid —2— U iy & HAIo JferATSied &1 YN A g gUleATdICIE Bl
% flu U WA UaeE, Weel, eg—Ifed T I HIIUT; IqTH Farerrs, IN;: 3484 /
TR Deferd yomel iR 31f¥d YadR A Th ST /2014, BT B BT AR : 12 /01 /2014

WWW@&Hmdélsﬁmwajg% N A TR VN e

Tehlciissd @ 39 UG §NT Ul dR TR & fIU TH T FEAGRSG e,

Ahedgdd IR H ol 7 | YTH  garels, IN,0014 /el /2014, BIgd
iv. Rve Agddddd @ ANl @ g FT +f1 A - 01/03 /2014

T g ANfd : I Al fagme ek v. (R) — Haflramsd MR (S) — d~iheldd

Eﬁwﬁ%(?@ﬁ B?Q?)éﬁﬂvﬂ?ﬁ(ﬁﬂ i @ T T |

Rh/Cu gawng‘

3.5) @ e QIISERfacid Acifhd B ey AR - 01 Lhﬂ,gcf;(ﬁfa/zom T T W

Aferagaleseized & Uel ifairsfiea 1 g ' ~ .

Eﬁ ERT Asdli<d WJos HhIHAM CQ\J’C‘HTRJI Eﬁ vi. gfoeenfug PIENNIISIEN! @ﬁ—\’ SEE2RSEIN ?B

ALY & forv U get ura N &1 fasr foar TAMARIE HIAYT & foU U AT FEISRG

2 | I% urfcas IR sifadrefea gwm ufafear we; ISYTH Jgarers, IN, 0420 /S /2014,

T AEEH A UOEISHTSided dielihd &I R BTgel B @ AR ;01,21 /2014

AAHT—RT AT R ugell Rud 21 39 N N
R & P Ry fva e B & vii. D MYETHSD R gfcreeToe

w9 9 O | TP WRel A aeseieed UERISIeilSIgT & JMUGMEAd |3y ddb
IR TP FARMET BT UHRIA ST TH A FHEAORS ©T; JWGTH IS,
qISNTS(ded Medfh=d & AT YANT B Bl IN,0182 /Sl /2014, WIgal &+ & fafdr -
AT FEAYY & | 01,/21/2014

3.1.2 IpEf~Ie g fasm=

SRS VI, BIgRST BT Uga 3R AT BT fAeiTT TAqT 3T 3fchigd, SFaie |Hfid ddiftasie
AT ARG RIA], HifTRJeR—AI—H=Ie], T SR A, ISRV & oy diE (i) IRBeRE, Sa—uRkd
SIR® ATl B W—[ATSTT Td WaeRbIfUdh TN oI SURA &3 & YRl &l derar of s | e

UKIdl & /B Aew@yol Ty e Ry Y E -
fagm sk S sgHam €S
Science and Engineering Research Board




Extramural Research Funding

R1 R1 H RUQC
N OH N (o] NH
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Lo Ry CHO Cu(OAc), H,0 Ry CoR

severalcyclicenaminonestoproduce aseries
of biologically active 6,7-dihydrospiro[indole-
3,1-isoindole]-2,3,4(1H,5H)-trione
derivatives using (x)-CSA as an inexpensive
Breonsted acid catalyst (Fig. 3.4) has been
developed at Indian Institute of Technology
(IIT), Indore. In addition, a simple operation,
mild, metal-free based catalytic system and
high yields may open up a new synthetic
avenue for assembling of isoindolin-1-
one and dihydroindole-2-one moieties in a
spiro fashion. Moreover, the spirooxindole
and ibophyllidine-like alkaloids have been
successfully prepared for the first time
through this methodology.

One pot strategy for the synthesis

of cyclopentene fused: Researchers
of National Institute for Interdisciplinary
Science and Technology (NIIST),
Thiruvananthapuram have developed an
efficient one pot strategy for the synthesis of
cyclopentene fused chromanone derivatives
through the direct oxidative coupling of
salicylaldehydes with azabicyclic olefins
in the presence of Rh/Cu catalyst system
(Fig. 3.5). This is the first report on the ring
opening-ring closing of azabicyclic olefins
via a metal catalyzed oxidative coupling
reaction. The reaction afforded chromanone
derivatives with potential biological activity.
The ability to use a simple salicylaldehyde
and its derivatives with achiral diazabicyclic
olefins is noteworthy.

3.1.2 Inorganic Chemistry

The proposals in emerging areas such as dioxygen activation, chiral recognition and separation of
amines and amino alcohols, template-assisted luminescent nano architectures, computational
approach to molecular nanomagnets, iron (lll) porphyrin for catalysis, self-assembly and spectroscopic
investigations of bio-inspired catalytic surfaces were supported. Some significant outcomes of the
funded proposals are given below.
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Fig. 3.5: Oxidative coupling of substituted salicylaldehydes with bicyclic olefins
Reference: Chem. Commun., 2013, 49, 7349

Details of few patent applications/ patents which
have been filed/ granted based on the work from
SERB supported projects are listed below;

Vi.

Vii.

Antiinflammatory Curcumin Derivatives, |.
N. N. Namboothiri, N. Ayyagari and D. Jose,
US 8,410,127, 2013

Antiinflammatory Curcumin Derivatives, |. N.
N. Namboothiri, N. Ayyagari and D. Jose, IN
700642, 2013

A new synthesis of epoxyketones using nhc
catalyzed oxidative coupling of aldehydes
with alkenes; Arumugam Sudalai, IN; 3484/
DEL/2014; Date of filing: 12/1/2014

A New Organocatalytic Route for the
Asymmetric Synthesis of Novel Kainic Acid
Analogs; Arumugam Sudalai, IN, 0014/
Del/2014; Date of filing: 1/3/2014

A New Process for the Synthesis Of
(R)-Selegiline and (S)-Benzphetamine;
ArumugamsSudalai, IN, 0094/Del/2014; Date
of filing: 1/13/2014

A New Organocatalytic Route for the
Asymmetric  Synthesis of Substituted
Pyrrolidines and TheirAnalogues; Arumugam
Sudalai, IN, 0420/Del/2014; Date of filing:
1/21/2014

A New Organocatalytic Route to Highly
Enantio- and Diastereo selective Synthesis
of Substituted Pyrazolidines; Arumugam
Sudalai, IN, 0182/Del/2014; Date of filing:
1/21/2014.
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The role of urea group on the catalytic
reactivity: 2-aminophenol dioxygenases
catalyze the oxidative ring cleavage
of 2-aminophenols in the bacterial
biodegradation of nitroaromatics in soil.
With an objective to develop a catalytic
functional model of the C-C bond cleaving
enzymes, an iron(ll)-chloro complex and
an iron(lll)-2-amidophenolate ~ complex
supported by a facial tridentate ligand (tBu-
LMe = 1-[bis-(6-methyl-pyridin-2-yl)-methyl]-
3-tert-butyl-urea) bearing urea group have
been isolated and characterized in a project
at IACS, Kolkata. To assess the effect of
urea group of tBu-LMe on the aromatic ring

O
wu - R Catalytically
i active

H R coaH
N

S R

X=.cH,ph Catalytically

inactive ‘

Fig. 3.6: Reaction of Iron (lll)-2-amidophenolate complexes with O,
Reference:Inorg. Chem.2015, 54, 1720 Angew Chem. Int. Ed.2015, 54, ASAP

cleavage reaction of 2-aminophenol, the
corresponding iron complexes of another
ligand devoid ofureagroup (BA-LMe =benzyl-
[bis-(6-methyl-pyridin-2-yl)-methyl]-amine
have been isolated. The iron complexes
of both the ligands display stoichiometric
C-C bond cleavage of 2-amino-4,6-di-tert-
butylphenol in the presence of dioxygen to
afford 4,6-di-tert-butyl-2-picolinic acid as
the only product (Fig. 3.6). While the iron
complexes of urea bearing ligand cleave the
C-C bond of 2-amino-4,6-di-tert-butylphenol
regio-selectively and catalytically, the iron
complexes of the ligand without urea group
do not exhibit catalytic aromatic ring fission
reactivity. These results strongly support the
role of urea group on the catalytic reactivity.
The O,-dependent transformation of
2-aminophenol to 2-picolinic acid exhibited
by the biomimetic complexes represent
the first examples where catalytic reactivity
is documented. The strategy of using a
ligand with hydrogen bond donor group has
been successfully employed in developing
catalytically active functional model of
2-aminophenol dioxygenases. The results
provide useful insight into the development

Extramural Research Funding

of a bioinspired oxidation catalyst for
aromatic ring fission of 2-aminophenol using
dioxygen as the oxidant.

Electrocatalysis by Iron Porphyrin
Complexes: One of the
major limitations of heterogeneous

electrochemistry is the lack of techniques to
probe the reaction mechanism of catalysts
akin to their homogeneous counterparts.
Researchers at IACS Kolkata, have
developed a unique experimental set-
up combining dynamic electrochemistry
and surface enhanced resonance Raman
spectroscopy (SERRS) for investigating the
intermediates formed during steady state
electrocatalysis by iron porphyrin complexes.
In this technique, instead of observing decay
and growth of species during single turnover
reactions, one observes the accumulation
of species under steady state. Only species
whose rate of decay is slower than its rate of
formation are accumulated. The Dey’s group
has characterized formation of a low-spin
Fe"-OOH and a Fe'V=0 intermediate during
electrocatalytic oxygen reduction reaction
by a set of iron porphyrins (Fig. 3.7). This
was not only the first report of intermediates
formed during steady state electrocatalysis
but also the first report of observation of metal
ligand vibrations using ERRS (Enhanced
Resonance Raman spectroscopy).

Magneto-Structural  Correlations to
Improve the Exchange Parameter:

Molecules which exhibit slow relaxation of
magnetization in the absence of magnetic
field is termed as Single Molecule Magnets
(SMMs) and this is found to be potential
candidate for several applications. Several

Fig.3.7: Direct observation of intermediates during steady
state O, reduction by Iron porphyrin catalysts.

Reference: PNAS, USA; 2013, 110, 8431
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parameters  governing their  unique
properties have to be properly understood for
synthesizing potential molecules to the end
user application. Researchers at [IT Bombay,
Mumbai have computed different exchange
interaction  pathways and proposed
the probable mechanism of exchange
interaction in (a) radical bridged Gd(lll) ions
(b) 3d-Gd(lll) interactions (c) Gd(IIN)-Gd(lII)
interaction. Further, they have developed
several magneto-structural correlations to
improve the exchange parameter values
and these provided clues to the several
experimental counter-parts. Apart from
the exchange part, they computed various

3 1.3 Physical Chemistry

Selective Conversion of Solid
Hemicellulose: Different  solid acid
catalysts SOPO-S, SAPO-11, SAPO-44,

SAPO-46 were synthesized, characterized
and evaluated for hemicellulose conversion
reactions at National Chemical Laboratory.
Soild acid catalysts is one-pot method for
selective conversion of solid hemicellulose
without separation from other lignocellulosic
components.

Formal Tools for Treatment of Electron
Scattering and Auger Resonances:
Researchers atIndian Institute of Technology,
Bombay developed computational and
formal tools for treatment of electron
scattering and Auger resonances. Electron
propagator can be utilized economically
for accurate correlated characterization of
HUMO-LUMO attributes and binding energy/
electron affinities even for larger molecules.

Conjugated Polymer Structures:
Conjugated polymer structures with a new
terminal group that could make the system
water soluble and non-toxic form was
developed thus opening newer avenues
in biological application such as enzyme
catalysis, biosensor, disease marker,
diagnosis and therapy. It was demonstrated
that 1% conjugated polymer blends could be
utilized as sensors and membranes for the
efficient binding and removal of toxic water
borne impurities and be reused for upto
several cycles efficiently.

Intersystem Crossing: In a project at
BHU-Varanasi, it has been established that
intersystem crossing (ISC) dynamics that
plays animportant role in chemical reactions,
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contributions to the magnetic anisotropy of
Ni(ll) monomeric systems and for the first
time the importance of exchange anisotropy
and anisotropic exchange in a Mn-Cu and
Mn-Fe/Ru/Os-Mn complexes has been
established using CASSCF calculations.
As lanthanide complexes are gaining much
interest in the recent years, the investigator
group turned attention towards lanthanide
single molecule magnets in which they
have computed g-tensors using ab-initio
calculations and established the plausible
mechanism of magnetic relaxation in Er(lll)
and Dy(lll) structures.

like O + alkyne, where spin-orbit couplings
are relatively weak. It was revealed that not
only ISC dynamics is important, effect of ISC
varies with initial collision energies of the
reactants keeping branching ratio unaltered
with respect to the initial collision energy.

Strength of the External Electric Field:
Correlation of applied microwave field with
the magnon rise-time for Bose-Einstein
condensation to occur both in case of
parallel and perpendicular pumping were
theoretically studied for the first time. Similar
treatment also extended for ferromagnetic
superconductors. Photo induced magnetic
crossover for the systems of organic origin
was shown for the first time. It was also
revealed that green fluorescent protein
chromophore based di-radicals show
magnetic crossover associated with change
in colour when photo-irradiated; and a
single molecule can be used for different
application like unimolecular rectifier, spin
filter and molecular conductor varying the
strength of the external electric field.

Determination of Hydrogen Peroxide:
An  [Felll(biuret-amide)] complex has
been immobilized onto mesoporous silica
nanoparticles via Cu(l) catalyzed azide—
alkyne click chemistry in a project at
National Chemical laboratory, Pune. This
hybrid material functions as an efficient
peroxidase mimic and was successfully
used for the quantitative determination of
hydrogen peroxide and glucose via a one-
pot colorimetric assay as shown in graphical
abstract (Fig. 3.8).




fom 3.8 - e fofea fafeaa 791 & R F=Ra [Fe(biuret-TAgs) ] §RT U UTH TGP O U8 BT

wad - BH R, 2012, 48, 5289

3.2 gt 3R agHsciy fasme

99 B SR, 6.5 DRIS B AN BT 48 RIS B A vem & 7 | 39 e aRarsmsi ¥ sme
aRvmd w9 ¥ |

3.21 dgHsd™ fag
JrgHEAT e & Sfaeia fohg 7Y szl # fAwal & U @musd sfaen ol ®; 39 wife §— argHse
& Wifde, TaRf®, e iR e ugg (Fad, 780 R W argwsd) AMgd, Jaa JH—abgq
AGHSAIT TTTedl, J—ErA—Sia—earal A=ATAlhAT 3R argHseid W) o1 e |

i.

ii.

sfia fig ara W - Jaam dsa SR e
A fafma ufesarelt & ofa fig e A
(CPT) & A8 @I 3fic ¥, SiUgd fsar
3iTAGer?E (RO) STCT BT YANT Hb, fgaci«l
# 9g & W @1 UgaE B & oY U T
AUES BT UG fHaT TIAT AT | U GRATSTT
# g8 ygaE @ TS & <9 & g W @l
g H CPT @I TMSAdecs @l favyarei #
BIC—BIC ANl A=A & | JART & 8 arel
gRad=l @ Tclal, gifudhd g¥evell ie (TEJ)
rfrcreron # as—a% <f e uRad= W <@ Ty | 3|
THAEAHAS I & MR W, II—afIdH
far T Qi (1) TEJ &R &1 7fd, (2) s
AI—-gHe 3R SEA-gMe 3R (3) g ax
fopan | fiaera #§ TEH 847 Pl BlgIR R I
P IRM, IRTEA H AfHTH AR FIg AR B
Hel H RATH & A1 Hagd Afhar & GRM,
STORE Qe IRac iR g AT Ifad!
AUES L& # g Y |

NoAPGIEAT AFYT & g7 &b
STofarg Hied (Reg Cm3) & SWIHIA PR

IR < & faft= 9mi #  fieAdreE
AT aREre SR a9 & U@ d&vl &l
g fHar AT Bl (Reg Cm3) 7 WRGART
P B AFg aRered & Asaqel
JAFAALTON 3R gD 3fF&YT & Ued, S Afey /
PH BT I[avRMRN H BT B, BT SEUEI B
form ® | daeefierar w9 I8 uRdfera
BIaT & b AT sraeraor 7 Afey / arew aragur,
Afed HUU H YA [N B W
e iR aedr 2 |

i. yaeaadt seagl Sie (ERJ) : g

AMMEAIHRYT Ffafadr & S RreR @t
i\qocq 3ﬁ—<' AP TR IATI-THRO] &IIS’D?‘IIéll
WWWW’WW@W
BT & & syweadt gelagl Sie (BEJ) & o
Hae e B Yd B AR gelldgd & & JUR
999 Jd—IahAY HaeF (PRE) &I Udh QAT
@ WU W FAST Y| HIE] SATADHROT
JFAFTA (PRE) & ToIM IR |dhd
SoldgM AET (TEC) &1 JaRd—ued Haei=
@d: PRE gRT fRIifya ga €1 &% EEJ
& Fao # fAf fheddt o uwRel )

fasm 3k SR e 9
Science and Engineering Research Board



Extramural Research Funding

Fig. 3.8: One pot glucose detection by [Fe"(biuret-amide)] immobilized on mesoporous silica nanoparticles
Reference: Chem. Commun., 2012, 48, 5289

3.2 EARTH & ATMOSPHERIC SCIENCES

During the year, 48 projects costing Rs. 6.5 cr have been funded. Several results have been obtained from
funded projects.

3.2.1 Atmospheric Sciences

Studies under atmospheric science program encompass a wide range of disciplines; include the physical,
chemical, biological and dynamical aspects of the atmosphere (lower, middle and upper atmosphere),
the monsoons, coupled land-ocean-atmospheric system, geosphere-biosphere interactions and

development of atmospheric technology.

Cold Point Tropopause: In view of the
importance of Cold Point Tropopause (CPT) in
the Stratosphere and Troposphere exchange
processes, new criteria for identification of
the multiple tropopause in the tropics was
proposed using GPS Radio Occultation
(RO) data. One of the projects identified
that trivial seasonal variations over Gadanki
alters the characteristics of CPT compared
to other parts of the country. Large diurnal
changes in the Tropical Easterly Jet (TEJ)
characteristics were observed in addition to
day-to-day changes. Based on this study,
three possible mechanisms for the sub-daily
variations are proposed i.e., (1) motion of TEJ
core, (2) large updrafts and downdrafts, and
(3) strong wave activity. During the convection
process the strong diurnal variation and other
thermodynamic parameters were also noticed
with maximum in the afternoon and minimum
in the early morning hours throughout the year
except in winter over Gadanki region.
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Features of Summer Monsoon: Salient
features of summer monsoon circulation and
rainfall has been studied in different parts of
our country using the Regional Climate Model
(RegCM3). RegCM3 captured the important
characteristics of the Indian summer monsoon
circulation and its pattern of precipitation that
occurred under excess/shortage conditions.
Sensitivity experiments reflected that an
excess/shortage in seasonal precipitation is
highly dependent on type of land use in model
simulations.

Equatorial Electro Jet (EEJ): Studies
on the ‘Electro-dynamical control over the
ionization processes near the northern crest
of equatorial ionization anomaly and beyond
indicated that the secondary enhancement
of Equatorial Electro Jet (EEJ) may be
treated as a precursor of post sunset Pre-
Reversal Enhancement (PRE) of eastward
electric field. The resurgence of Equatorial
lonization Anomaly (EIA) and post sunset
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enhancement of Total Electron Content
(TEC) are primarily controlled by PRE.
Observations of scintillations at various
frequencies in conjunction with diurnal EEJ
indicated that field values after ~1530 IST
may be treated as important precursor index
for evolution of plasma density irregularities
near the magnetic equator. Observational
studies  on *Schumann Resonance
Phenomena in the Earth-lonosphere cavity’
at Agra, investigations on the structure
and dynamics of ionospheric irregularities
through radio beacon scintillations, very low
frequency wave propagation and exploration
of magnetospheric plasma, variations of
the total electron content and ionospheric
perturbations due to earthquakes are in
progress.

Role of PolycyclicAromaticHydrocarbons
(PAH): Studies on the ‘Role of Polycyclic
Aromatic Hydrocarbons (PAH), Volatile
Organic Compounds (VOC) and Ammonia in
aqueous phase atmospheric autoxidation of
sulphur dioxide indicate that (a) Atmospheric
aqueous conditions, ammonia will work as
an inhibitor of oxidation of dissolved sulphur
dioxide even when metal ions are present
(b) Majority of VOCs would inhibit dissolved
SO, oxidation in rainwater and (c) Diesel
exhaust particles would act as catalyst for
atmospheric aqueous phase SO, oxidation.

Ambient NH,: The average concentration of
ambient NH, is recorded as 20.9 + 1.6 ppb
with a range of 1.84 — 44.00 ppb over Delhi
(NCR). The diurnal, seasonal and annual
variability of ambient NH,, NO, NO, and SO,
were also studied at Delhi. The correlation
of ambient NH, with other trace gases, fine
particles and meteorological parameters
indicates its role in the formation of
secondary aerosol over NCR. The average
experimental emission factor of ambient
NH, was estimated as 96.7 g NH,-N kg'-N
ha' for wheat crop, whereas 82.9 g NH,-N
kg'-N ha for rice crop. The major sources
of ambient NH, over NCR were observed
due to roadside traffic, agricultural activities
including livestock and industries, etc.

Air Pollution over North Western
Himalayas: Studies on ambient air pollution
and its sources, two hill spots namely Mohal
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and Kothi at background of north western
Himalaya were selected. Himachal Pradesh
indicated that particulate pollutions are due to
local as well as outside sources. Vehicular influx
in tourist season and biomass burning in winter
season are considered to be the most important
local sources. The external sources may be due
to long-range transport of fine particles with the
incoming air masses and haze in winter season
arises from the Middle East Countries. Satellite
imageries during episode days indicate that fine
particulate pollutant concentration was up to a
height of 2-3 km.

Cotton Hybrids: Field experiments to study
the effect of water deficit at various growth
stages on growth, development and yield in Bt
Cotton hybrids at Dharwad indicated that fully
irrigated cotton recorded higher yield (12 to 19.9
%) compared to the rain fed crop. There was no
significant difference among the genotypes for
yield and yield components expect boll weight.
Among the biophysical parameters fully irrigated
treatment recorded 4% higher photosynthetic
rate, 7% higher CO, conductance, 11% higher
transpiration rate over other treatments of lesser
moisture regimes. Experiments on simulated
effect of sucking pests at different growth stages
on growth and yield of Cotton hybrids shows
that there was reduction of yield to an extent of
24.3% if sucking pests were not controlled by
pesticides all through the crop growth.

Content and the Residue
Recycled: The reducing the tillage intensity
and also application of organic matter
influenced the Carbon sequestration in
different rainfed production system. This
study quantified the total carbon content and
the residue recycled in each system followed
by a carbon budgeting approach. The study
shows that reducing the tillage intensity did
not had significant influence on the stable
carbon pools but had marked influence on
carbon pools. Application of organic matter
significantly increased the soil carbon content.
Though reduced tillage systems contribute
towards soil carbon, but crop yields are low
due to the weed infestation.

Training Programmes: Five training
programs were organized to develop human
resources in atmospheric sciences.
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3.2.2 Earth Sciences

Earth Sciences component of this program deals with the Geological, Geophysical, Geochemical,
hydrological and marine/oceanographic aspects and their sub-disciplines.

Ground Water with High Fluoride (F):
The Fluoride geochemistry and influence of
high-fluoride environmental background on
crops and human health in Birbhum district,
West Bengal has been studied and It has
been reported that ground waters with high
fluoride (F-) concentration up to 13.61 mg/L
occur in some parts of the quaternary alluvial
aquifer of Birbhum district, West Bengal,
India. The high F- groundwater zones are
mainly located in the discharge areas,
especially in places where groundwater
occurs at a depth of 24 — 30 m within alluvial
sediments, consisting of micaceous sand,
silt and clay. Most of the groundwater having
fast recharge component either from flowing
canals or rainfall, contains relatively less
F- (<2 mg/L) and relatively depleted 6180
content (-5 to -4%). On the other hand, some
of the groundwater having the similar 580
values, do exhibit high F- in the range of 4
to 13 mg/L. XRD, XRF and total F- analyses
of sediments from aquifer zone reveal that,
presence of intercalated zeolitic clay within
the aquifer sand is the major source of F
in groundwater. Furthermore, geochemical
investigations and laboratory analysis
emphasize that sorption and de-sorption
of intercalated zeolitic clay at different pH
levels along with ion-exchange are the
major mobilizing factors for F- in pre- and
post-monsoon seasons. Higher mobilization
of fluoride in post-monsoon may be due
to larger de- sorption aided by moderately
anoxic conditions of the aquifer.

The appearance of cuticles and
acritarch: Researchers at Vinoba
Bhave University, Hazaribag reported the
presence of fossils related to chitinozoans,
melanosclerites, acritarchs, algae, cuticles
(plant derived) and spores from Tethyan
Himalaya. The occurrence of cuticles with
spores is quite interesting and it is a new find
from this part of globe. So far, the remains
of the plant fossils of Late Ordovician
-Silurian age has been found mainly in
the British, German, and North American
parts of the Laurussian continent (Shear et
al.,, 1984, 1989, 1996; Jeram et al., 1990;
Tomescu et al., 2009 and others), and are
less well known from Gondwana, being
reported only from the Devonian of Australia
(Edgecombe 1998).The present findings
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of cuticles along with some spores from
the Ordovician-Silurian age will definitely
add a new chapter in the Indian Geology.
The palynomorphs and the plant remains
have been reported generally from the
gray black shale/silty shale. The acritarchs
and cuticles are not found together in the
same sample from the study section i.e.,
the marine microbiota and cuticles, both
occur at a different stratigraphic horizon in a
same formation (Fig. 3.9).

Acanthomorph
acritarch

Fig. 3.9: The appearance of cuticles and acritarch under microscope.

The Damages due to the Devastation
by Uttarakhand Floods of 2013: In a
pilot project to document the damages due
to the devastation by Uttarakhand floods
of 2013 implemented by HNB Garhwal
University, it has been reported that the flood
of June 2013 in the Alaknanda River was
the largest on record, even larger than the
floods recorded in 1970 and 1894 (Rana et
al.,, 2013). Of the affected areas, Kedarnath
valley (Mandakini valley) was the worst hit.
The major causes of the unprecedented
devastation was due to : (1) Heavy rainfall,
(2) Melting of snow (due to incessant rainfall
which enhanced stream discharges including
Mandakini and Sarswati river), (3) Breaching
of Chorabari lake (Fig. 3.10) due to impact
of glacial avalanche or cloud burst and (4)
Deposition of sand in the lake also flashed
downwards and simultaneously breaching
of several moraines concentration of the
sand enhanced in the streams which is an
ideal situation for transportation of the huge
boulders (due to buoyancy) which enhanced
the erosion power. It cannot be ruled out that
the man-made factors were more responsible
than natural factors for the devastation of
Uttarakhand. The widespread and almost
unregulated expansion of giant hydro-
electric projects in the region, mushrooming
residential constructions, and the unscientific
construction of roads to serve the rapidly
increasing tourist population, have adversely
interacted with heavy rainfall to cause the




iv.

et qErer g8 9 8 WRA, g fAffd ARe,
R—I—GA, BlAeId—Fe[ddd T_Is 3R
PRI UATE | AR A== SuYeh Y—HTII
R IERed & I Tdfhar & Uiy rafdew
GEERNIKES

gl ATHR DI SAIFd  : TEAS
R ISR BT Olg AR iR AEwed
e B vH aRATeT & Sidia ag gfad fwar
AT b GESl SMBR BT U sirared (R 3.11)
IRATR 4 TP @ H, SUed |fed, ged J8T
JT BT, Bl I GEQR deeH & ST a8
TR U7 AT, ST 26°15.77°ITR SR 73°0.14°dT B
FHfad HRAT €, 3R Sl QR WS & A 7

R 3.10 : e TS IRER WRRTE 3N, ST 2013 STRIGS 916 3 BT BRUT g1

—

fherier SR uRRFw 4 | I8 Shared, deweH
HT 2 3R 023mm $ AFT I MBR & A1
e AT &1 & | I§ Siared U VRIS &
wU # W 2 iR e faewar ® 5 swa
ufe 3, feerll g8 Yo © off 1 ASHIeR &
R B B JAIPR (S W SR & ¢ | 9
Shared @ qod %6 & eamar ot g8 o
g 2| 78 ugell IR ? fb v B Sharew fdear
¥ gfora faar T g |

S et fpedela sgpa - ddafos
MT 3991l gRT RifdRH, AT 31 3T st
JATRTAT B B Th RIS, S TS
I—IfT@ ITHT HRI, TERIEIE gRT Hrffad
B TE B, B ST IeaaR RATRY fheeel Srgehd

-y i - e
- ik B yii- A il
L AR P Dbt * i sm

form 3.11 : ARae YR YU, e 9 Gfoa doell SR &7 Siars

fasm sk SR srgem €S
Science and Engineering Research Board



Extramural Research Funding

Fig. 3.10: Chorabari glacial lake which out brusted causing 2013 Uttarakhand flood

devastation. The main landforms where
damages occurred are Moraines, reworked
moraines, Palaeo-landslides, Colluvial -
fluvial terraces and Debris flow. Majority of
the infrastructure are located on the above
landforms which are highly sensitive to water
action.

iv. The Five Arm Body Fossil: Under a project

entitled “Biozonation and correlation of the
Marwar super group, Western Rajasthan”
implemented by University of Lucknow,
Allahabad, it has been reported that the five
arm body fossil (Fig. 3.11) has been found
on the bedding surface of the light brown
coloured, fine-grained Jodhpur sandstone
in a mine at Sursagar with GPS coordinates
26°15.77°'N and 73°0.14’E, which is about 7

km NW of Jodhpur city .The fossil-bearing
sandstone is quartz-arsenite with mean
grain size of 0.23mm. The fossil is preserved
as an epirelief and is characterized by the
presence of five unequals, wavy arms
emerging from a central circular disc of 1 cm
in diameter. The arms of the fossil are found
radiating away from the disc. This is the first
time that such a fossil has been reported

from Vindhyan.

Higher Himalayan Crystalline Sequence:
Under a project entitled “Lithospheric
structure of Sikkim Himalaya by long-period
MT investigations” implemented by National
Geophysical Research Institute, Hyderabad,
broadband and long-period MT survey along
a profile lying between 27.5 and 28 deg N

(C P S i |

Fig. 3.11: Five armed body fossil reported from Marwar Super Group, Vindhyan
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in North Sikkim to delineate the electrical
resistivity structure of the crust beneath
Higher Himalayan Crystalline Sequence
(HHCS) has been carried out. The altitude
increases from 1.6 km to 5.0 km from the
southern end to the northern end of the
profile. The two-dimensional inversion of
the dataset reveals the presence of an
electrical conductor in the depth range of
a few hundred meters to more than 30-40

Extramural Research Funding

km within the HHCS, except at the southern
end where the entire crust is highly resistive
representing high grade gneisses. In
contrast, the southern end of the 100- line
of the in-depth profile, further east of the
present profile, shows a high resistivity crust
beneath the Higher Himalaya (HH). The
presence of conductive crust in north Sikkim
needs to be explored in detail for its possible
tectonic implications.

3.2.3 Himalayan Glaciology Research Programme
1.

Table-3.1

Indian Himalayas are one of the largest
resources of snow, ice and glaciers that form
a source of fresh water for the perennial
rivers such as the Indus, the Ganges, and
the Brahmaputra. Research in Himalayan
Glaciology draws the knowledge of several
scientific disciplines associated with Glaciers
and the snow cover. The major objectives of
the program are:

i Long-term observations and
measurements of the physical,
biogeochemical, hydrological and

geological parameters.

ii. Modeling various processes operating
at Land-Glacier-Atmosphere-Ocean
interfaces, the feedback mechanisms
and response to Climate Change.

iii. Evolve and implement policies for
Human Resource Development

iv. Develop and transfer suitable mitigation
and response strategies to sustain the
Himalayan Ecosystem.

Thus, the Himalayan Glaciology program
deals with the structure and properties of
glaciers, their formation and distribution, the
dynamics of ice flow, and the interactions

of ice accumulations with prevailing local
weather conditions and compelling ofregional
climate. The Glaciers under observational
studies include Dunagiri, East Rathong,
Gangotri, Chhota Shigri, Naradu, Satopanth,
Pastio, Penslunga, Nehnar, Phuche,
Dokriani, Chorabari and Hamtah that covers
from northwest to northeastern parts of
Indian Himalayas. Long-term observations,
including the snout, mass balance studies, at
nine (9) identified benchmark glaciers under
different climatic settings are in progress
currently. The summary results of snout and
annual specific mass balance at some of
benchmark glaciers in the Indian Himalaya
are presented in Table-3.1.

As part of human capacity building, one field-
training program was organized at Indian
Institute of Science (1ISc), Bangalore for
20 young scientists on field measurements
at Hamtah Glacier and 25 young scientists
in the application of remote sensing
technologies.

During the period of the report seven new
projects have been supported. They are
dealing with reconstruction of past episodes
of glaciation of Gangotri region, finger printing

Comparison of Snout position, Equilibrium line altitude and Annual Mass Balance
at select Glaciers in the Indian Himalaya during 2012-13.

S.No Name qf the Are_a of the Snout position Equil!brium Line Annual Mass
Glacier Glacier (km?) (m) Altitude (m) Balance (mwe)
1 | Chhota Shigri 15.7 4050 4950 -0.45
2 | Chorabari 5.8 3878 5075 -0.67
3 | Dokriani 6.7 3967 5065 -0.31
4 | Naradu 3.7 4458 5155 -0.47
5 | Phuche 0.6 5400 5560 0.07
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Fig. 3.12 : Snout position of the Gangotri Glacier at Gomukh during October 2013.

of glacier melt water towards modeling
hydrological cycle of Ganges, study on late
quaternary glaciation, hydro-chemical and
geodynamic processes at Gangotri glacier,
impact of aerosols on melting process at the
Parvati glacier. Studies to investigate the snow
cover fluctuations, geomorphological features,
glacier dynamics, snow pack characterization,
snow melt runoff, mass and energy balance
at the glaciers using in-situ measurements,
laboratory analysis and remote sensing
techniques are continued. The snout of
Gangotri Glacier during October 2013 is
shown in Fig. 3.12.

Two technical reports on (1) Dynamics
of Glaciers in the Indian Himalaya — The
Science Plan and (2) Status Report on the
Gangotri Glacier have been published.
Meeting has been organized for identifying
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potential research areas of Gangotri Glacier.
The identified thrust areas are as follows (a)
Snow Cover, Snow Physics and Chemistry;
(b) Glacier Area, Length and Flow Studies;
(c) Mass Balance and Ice Thickness; (d)
Geomorphology and Paleoclimate; (e)
Hydrometeorology; (f) Atmospheric Modeling
and (g) Establishment of a state-of-the art
Research Station at the Glacier.

Efforts towards formulating a multi-
disciplinary ‘Integrated Programme on
Gangotri Glacier (IPGG) through participation
of as many scientists as possible to address
the identified thrust areas are in progress.
Strengthening the institutional capacity
building through establishment of a "National
Centre for Himalayan Glaciology (NCHG)
are in progress.
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3.3 ENGINEERING SCIENCES

During the year, a total of 118 were supported with funding amounting to Rs. 25 cr.

3.3.1 Chemical Engineering

In this branch of engineering, 85 new research proposals have been considered, out of which 36
proposals were sanctioned. Total 8 PAC/Review meetings were conducted to evaluate new project
proposals and monitor the progress of ongoing/completed projects. Facilitation and support of R&D
work in laboratories and institutions have resulted into more than 200 high quality publications in

national and international peer reviewed journals and conferences.

Few highlights of the output generated from about 150 ongoing projects are presented below:-

Fabrication of LIBs : The pilot plant facility
for Lithium lon Batteries (LIB) has been
established, including design and setting up
of dehumidified / dry rooms for fabrication
line and installation of imported / heavy duty
equipments. The process for the fabrication
of LIB cells has been tested using this facility
with proven imported materials. The material
synthesis and testing laboratories have been
established along with other infrastructural
facilities. In-house development of cathode
materials using various techniques namely
Flame Spray Pyrolysis and hydro thermal &
co-precipitation techniques. Work has also
been done to develop novel nano-structured
anode material using an improved carbon
coating process, thus achieving better
charge and discharge characteristics. Cell
trials have been conducted using known
but in-house synthesized materials. Similar
trails will be made in future using in-house
novel material. LIB plant is expected to start
operations shortly with the commissioning
of all equipments for fabrication of LIB
Cells and their characterization. In-house
developed materials will be further improved
for specific capacity and C-rate performance
with minimum capacity loss and improved
stability. Fabrication of LIBs using Nickel
Maganese Cobalt (NMC), doped spinal and
Lithium Titanium Oxide (LTO) will also be

explored. The knowledge generated from the
above research activities has been reported
through publication of 7 SCI Journal papers,
1 patent, 20 International as well as national
conference papers and two posters.

Estabishment of an Integrated Imaging
System: An integrated, state-of-the-
art, imaging facility comprising of STED,
fluoresence and confocal microscopy has
been established. Two types of supported
lipid bilayers have been constructed, directly
on the metallic support and also on a PEG
cushion. Recombinant Cytolysin-A, has been
prepared, as well as two shorter variants (1-
293 and 1-291). The recombinant proteins
have been purified to near homogeneity
levels. The toxins have been characterized
on an invitrohaemolysis system using
rabbit erythrocyte. Detection of soluble
haemoglobin was the marker for pore
formation, ultimately leading to cell lysis,
possibly when a critical number of pores are
formed. A model has been proposed for pore
formation in the supported bilayer where the
Cytolysin-A, present in the bulk solution,
from which there is absorption of single
molecule to the bilayer, a conformational
change of the single molecule is followed by
oligomerisation, ultimately forming a pore as
a decamer.

3.3.2 Electrical, Electronics and Computer Engineering

During the current year, 172 new research proposals have been considered, out of which 37 proposals
were sanctioned. 6 PAC/Review meetings were conducted to evaluate new project proposals and
monitor the progress of ongoing/completed projects. Facilitation and support of R&D work in laboratories
and institutions have resulted in more than 200 publications of high quality in national and international
peer reviewed journals and conferences.

Few highlights of the output generated from a basket of about 200 ongoing projects are presented
below:-

i. Real-Time Digital Simulation (RTDS): A

six rack RTDS facility, which is most versatile
in the country has been established at IIT,
Kanpur to carry out advance research on
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practical power and control system problems.
Synchrophasor based Wide Area Monitoring
System (WAMS) set up, integrating the
RTDS with Phasor Measurement Units
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(PMUs), Phasor Data Concentrator (PDC)
and GPS receiver. WAMS applications have
been successfully demonstrated on RTDS
for two specific applications namely, Real-
Time Voltage Stability Monitoring and Wide
Area Robust Control Design. Functional
Training has been provided to 18 Research
Fellows on RTDS by the suppliers. A short
term course and a workshop have been
organized to demonstrate the RTDS facility
to about 220 participants from academics,
utilities and industries. The work has
resulted into 7 International / National
Journal Publications and 10 International /
National Conferences.

Load Converter: A new fifth-order boost
point of load converter was proposed and
then complete designed studies were
developed. The proposed converter has a
reduced source ripple current together with
a better boosting capability at lower duty
ratio’s. A digital controller was designed
using a Tchebyshev polynomial approach.
Discrete-time models of the converter were
formulated and then used in the identification
of the direct digital controller stabilising
region. These discrete-time transfer
functions are transformed into a Tchebyshev
representation, consisting of converter
control-to-output, and controller transfer
functions, which are then used to ascertain
the existence of a stabilising controller and if
stabilisation is possible, then the entire set of
gains were determined. Using this method,
the controller gain range was obtained as a
set of inequalities in two variables for a fixed
third variable. By sweeping the third variable
over its entire range, the complete stabilising
sets are obtained. Within these ranges, the
optimal digital controller parameters are
obtained through a constrained optimisation
problem using a genetic algorithm. A 30 Watt,
12 to 28 V, 100 kHz laboratory prototype
closed-loop converter has been developed
and then tested, both as a simulation and
experimentally, for its voltage regulation and
robustness features.

Job Prediction through Computer/
Supercomputers: Developed techniques
to predict queue waiting times for jobs
submitted to production parallel systems.
Developed a novel algorithm based on
spatial clustering for predictions using history
of job submissions and executions. The
framework uses adaptive set of strategies
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for choosing either distributions or summary
of features to represent the system state
and to compare with history jobs, varying
the weights associated with the features for
each job prediction, and selecting a particular
algorithm dynamically for performing the
prediction depending on the characteristics
of the target and history jobs. Developed a
meta-scheduling framework which uses the
predictions of queue waiting times to select a
queue for job submission and execution. The
primary objective of our meta-scheduler is to
distribute jobs to different queues/sites in a
multi-queue/grid environment for minimizing
average wait times of the jobs submitted to
the queues. And also developed strategies
for predicting runtimes for a certain classes
of jobs submitted to supercomputers.

Quantum Dot Infrared Photodetector
(QDIP): High-performance InGaAs/GaAs
vertical QDIP with combined barrier of
quaternary  In0.21Al0.21Ga0.58As and
GaAs was investigated. The effect of
post-growth rapid thermal annealing on
35-layer  In0.50Ga0.50As/GaAs QDIP
with  quaternary  In0.21Al0.21Ga0.58As
capping has been investigated. An InAs/
GaAs quantum dot infrared photodetector
with strong, multicolor, broadband (5-20
pum) photoresponse is reported. The effects
of H™ ion implantation on the material,
structural, and electrical characteristics of
quaternary alloy-capped InAs/GaAs QDIPs
was studied. Investigated optical properties
and device performance of Sub-Monolayer
(SML) quantum dots infrared photodetector
with Confinement Enhancing (CE) barrier
and compared with conventional Stranski-
Krastanov quantum dots with a similar
design.

Into the Basics of Design and Fabrication
of an Anteena: Designed and fabricated
an antenna, which is broadband enough
to receive radiation over a wide range of
frequencies. These frequencies cover FM,
TV, GSM900/1800 and WLAN. Developed
a multi-band matching network design
technique, which can be used to design
a network for any number of bands, and
for any first order (R-C or R-L series or
parallel) load. Developed a method for
moving packets of energy as charge onto
a battery. Designed an integrated circuit for
power management — the DC-DC converter
in our power management IC can operate
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from a DC input power level as low as
300nW, and can up-convert the voltage to
1.8Volts. The power management IC can
recharge a battery from this up-converted
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voltage. The DC-DC converter tracks the
source resistance, and mimics the source
resistance for maximum power transfer.

3.3.3 Materials, Mining and Mineral Engineering

A total of 107 new research proposals have been considered, out of which 17 proposals were sanc-
tioned. Another 4 PAC/Review meetings were conducted to evaluate new project proposals and monitor
progress of ongoing/completed projects.
Few highlights of results accruing from research efforts initiated during preceding year are given below:

Functionalization of Nanoparticles:A
detailed study on functionalization of
nanoparticles with oligomers/polymers in
order to obtain ultra-high barrier material,
design and fabrication of the measurement
cell incorporating Cavity Ring-Down
Spectroscopy (CRDS) system and
measurement of permeability of various
polymer nanocomposites encapsulates were
carried out at Indian Institute of Science,
Bangalore. A glove box has been designed
for the measurement of permeability using
CRDS. The fabrication for CRDS based
permeability measurement method has
been set up for measuring ultra-low water
vapor transmission rates through the barrier
films. Lab made P3HT based diodes have
been fabricated and encapsulated. The
devices exhibited longer lifetimes indicating
the efficacy of the encapsulants.

Development of Corrosion Resistant
Boiler: Corrosion resistant High
Velocity Oxygen Fuel (HVOF) sprayed
Cr,C,-NiCr coatings for boiler tube steels
and coatings to enhance the boiler tube
life by protecting against hot corrosion and
erosion in the energy conversion systems
has been developed at Yadavindra College
of Engineering, Punjabi University. HVOF
and APS thermal spray process have
been successfully used to deposit Cr,C,-
NiCr coatings on boiler tube steel upto the
thickness range of 270-350 ym. The Cr,C-
NiCr coatings obtained by HVOF and APS
spray process have homogeneous, uniform
and dense microstructure with a typical
splat-like morphology. However, 65% Cr,C,-
35% (Ni-20Cr) coating deposited by HVOF
technique appeared to be denser than
coating deposited by APS technique. The
optimum composition of Cr,C-NiCr alloy
for maximum longetivity to enhance boiler
tube life through testing under simulated
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laboratory conditions has been obtained. The
Cr,C,-NiCr composition deposited by HVOF
that yields the most encouraging results used
to generate APS and Detonation sprayed
and also in actual industrial environment by
evaluating them in an actual thermal power
plant.

Biodegradable  Polyurethenes from
Natural Resources: Biodegradable
polyurethene / multiwalled carbon nano tube
nanocomposites decorated by magnetic (Fe
/ Fe,0,) nano particles for shape memory
application have been developed at Tezpur
University, Tezpur. Also biodegradable
polyurethenes from natural resources like
Mesua ferrea L. seed oil, castor oil and
sunflower oil using pre-polymerization
technique has been developed. Vegetable oil
based hyperbranched polyurethane/ Fe,O,
decorated MWCNT nanocomposites having
shape memory property were reported for
the first time and microwave was used as
stimulus for shape memory test.

Water Based Nanoquenchants The
effect of addition of nanoparticles on wetting
kinematics and kinetics & coding severity of
quench media for industrial heat treatment
has been investigated by National Institute
of Technology Surathkal, Mangalore.
The researchers developed water based
nanoquenchants for quench heat treatment.
The development of the water-based
nanoquenchants having varying cooling
severity would be extremely useful to the heat
treating community. The concept is novel
since it totally eliminates the dependence
on mineral oil which is non-renewable.
Quenching experiments showed cooling
severity, improved spreading kinetics,

uniform wetting front and uniform cooling for
pongamia oil quenching than conventional
indicates the

mineral oil quenching. It
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suitabilty of non edible vegeatble olil
(pongamia oil) for quenching heat treatment.
The results of cooling curve analyses,
heat flux transients and Grossmann H
quench factor of the water base copper
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and aluminum nanofluids suggest that the
cooling severity of the water could be altered
by the addition of nanoparticles and hence it
is possible to synthesise nanofluids having
varying cooling severities.

3.3.4 Mechanical & Manufacturing Engineering & Robotics

During the current year, 147 new research proposals have been considered, out of which 14 proposals
were sanctioned. 3 PAC/Review meetings were conducted to evaluate new project proposals and

monitor the progress of ongoing/completed projects.

Few highlights of results accruing from research efforts initiated during preceding year are as follows:

Development of Transport Mechanics:
Transport mechanics of micro/nano particles
over surfaces with controlled vibrations using
piezo actuators have been developed at IIT,
Kharagpur. The experimental setup fitted
with piezo actuators for the plate motion
and the signal amplifier along with the high
speed camera were used for recording
the motion. The conducted experiments
are using 2 types of input motion namely
the cosine type and sine type. It has been
observed that the particle in a cosine type
input motion (especially symmetry motion)
moves because of the spatial asymmetry,
whereas in a sine type input motion (a
temporal asymmetric motion) the particle
moves because of temporal asymmetry
tool. The observations suggest that the
drift velocity in a cosine type initially
increases then goes to a minimum and
again increases with frequency whereas in
sine type the drift velocity initially increases
goes to a maximum and then decreases
with increases frequency. Thus it can be
reasonably concluded that a sine type
motion gives better transport than cosine
type motion.

Associated Mechanism: The constitutive
relations and the associated mechanism for
damping were studied at Indian Institute of
Technology, Kanpur.

Testing the Cylinder and Pressure: A
NN based testing set up for multi-cylinder
4-stroke S| engine for data acquisition
has been developed. The experimental
set up was made for testing the cylinder
and pressure reconstruction models using
4 variables. The open and closed loop
methods for ascertaining which of the
4 models work with efficiency and the
corresponding experimental set up at steady
state conditions were proposed. The models
could be tested at transient conditions.

Actuation Process of Prosthetic Devices:
Studied actuation process of prosthetic
devices using Electromyogram (EMG) signals
at Vellore Institute of Technology, Vellore. The
whole process was about signal transmission
through filtering and amplification for actuation
of prosthetic devices. The whole anatomy of
finger movements of human hand has been
studied and modeled.

3.3.5 Civil & Environmental Engineering

A total of 85 new research proposals have been considered, out of which 6 proposals were sanctioned.
3 PAC/Review meetings were conducted to evaluate new project proposals and monitor the progress
of ongoing/completed projects.

Few highlights of results accruing from research efforts initiated during preceding year are given below:

Microbes for Remediation of Defects
in Building Materials: A detailed study
on microbes for remediation of defects
in building materials has been done at
Thapar University, Patiala. Bacterial isolates
of enhanced ability to precipitate calcite
through mutagenesis by selection into
efficient strain for production of urease
have been developed. Strain improvement
in bacterial species for hyper-cementing
activity and microbial concrete producing
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enzyme has been prepared and suggested
that these mutants could be used further for
various applications in bio-remediation. A
process patent has been filed and an MOU
has been signed with Ultratech Cement for
its use.

Characteristics of Turbulent Flow
of Different Flow Layers: Designed
the experimental setup and studied the
characteristics of turbulent flow of different
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flow layers and generated the theoretical
results based on an experiment carried
out using the tilted column available at
Bengal Engineering and Science University,
Shibpur. The complete experimental set
up has been fabricated and sensors/
instruments have been mounted. Evaluation
of turbulent stresses on plane bed and with
cubic and hemispherical obstacles has
been carried out. The experiments have
resulted in superimposition of waves with
normal current that leads to reduction in the
distance between the separation point and
the re-attachment point.

Development of Post-Depassivation
Service Model: Developed a model on post-
depassivation service life of a corroded RC
structure using experimental and field data
and benchmarking it with the theoretical
observation at IIT Delhi. The numerical
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model for simulation of the corrosion induced
cover cracking has been prepared along with
the framework for the post- depassivation
service life prediction. This model has been
validated using the data available from the
literature & it is observed that the decreasing
rate models are more suitable than constant
rate models for field application for non-
acceleration cases whereas the constant
rate model provides more reliable data of
corrosion estimation time.

Effect of Impellers on Oxygen Transfer
Efficiency: The effect of decoupling of rotor
blades and hollow tube of gas inducing
impellers on overall oxygen transfer
efficiency has also been studied in another
project. This study comes up with the idea
of novel hybrid aerator with advantages of
surface and bubbles aeration combined in
one.

3.3.6 Cell Tower Radiation Programme

Studies on electromagnetic radiation emanating from cellular towers and mobile phones have been
initiated jointly with the Ministry of Telecommunication and Information Technology. A call for proposals
was made to investigate the possible impact of electromagnetic radiation exposure from mobile towers
and handsets on life (Humans, living organisms, flora & fauna and environment). An expert committee
was constituted for the peer evaluation/ assessment of the proposals. A total of 158 proposals were
received during the period and 79 proposals were selected.

3.4 LIFE SCIENCES

A total of 224 projects in the Life Sciences have been funded in life sciences at a total cost of Rs. 41 crore.

3.4.1 Animal Sciences

A total of 49 new projects were funded during the year costing Rs. 8.7 Cr in various areas of ecology,
wild life, bird biology, chronobiology etc. and six schools were organized to build up the capacity in this
area. Some highlights of the achievements from ongoing projects are: -

Ecological Diversity and Relativeness
among the Leopards: Studies on
ecological diversity and relativeness among
the leopards Pantherapardus, in relation
to prey abundance and land-use pattern in
Kashmir valley were undertaken. The study
indicated that the major prey Langur have
high relative abundance in comparison
to hangul during winters while both have
similar pattern during the spring season.
The data analysis of the 198 leopard scats
shows that 68.7% scats contained single
prey item while 26.8% contained two items.
The percent relative biomass consumption
of leopard suggests that small rodents
contribute the highest numbers, followed by
Himalayan Gray Langur, and Hangul with the
lowest being from domestic sheep. The first
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ever leopard collaring, in the state of Jammu
& Kashmir, was done at Dachigam National
Park. In line with the concept development,
one more animal was collared, through a
GPS system. Both the collard animals were
observed to be females. The data gathered
indicated that the scats were spread over
more than 1670 locations.

Macro ecology of Herpetofauna:
Studies on macro ecology of the terrestrial
herpetofauna in Andaman and Nicobar
Archipelago suggest that the rainforest in
Andaman Islands have the highest density
of herpetofauna reported in India. The study
also indicates that invasive herbivore chital
(Axis axis) might have a negative impact
on herpetofaunal densities under storey
vegetation. During the investigation, PI
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has also identified a new species for lizard
of the genus Coryphophylax fitzinger in
Steindachner, 1867 endemic to Andaman
Island and several individuals of arboreal
agamid lizard that lives in the canopy. Pl has
calibrated the abundance estimates from
open quadrants using intensive, bounded
quadrate that give total counts of animals.
The method has been standardized and
it would be useful for future studies on
herpetofaunal communities that may be
spread across the other regions.

Molecular Phylogeny of Lizards: With the
aim of testing the ‘Out-of-India’ hypothesis
through molecular phylogeny of lizards of
peninsular India, extensive fieldwork across
18 states of India covering the diversity of
the country’s habitats, and across most
mountain ranges has been carried out.
A total of 300 sequences of 4 genes from
over 30 different species of geckos from 6
genera have been completed. Interestingly,
the result shows that none of the taxa
appeared to have Gondwanan origin and
it might have emerged into Indian region
at different times. Further the study also
revealed that the Geckoella is a specialized
clade of Cyrtodactylus, and is sister to a
diverse group distributed across SE Asia.
The study also suggests that Geckoella
(Cyrtodactylus) came back into India, most
likely through an overseas dispersal event.
A new species of north eastern skink genus
Sphenomorphus from the high elevations
tropical forest of Mawphlang, Meghalaya
has also been discovered.

Gamma Amino-Butyric Acid (GABA) level
after Rapid Eye Movement (REM) Sleep:
Studies on REM sleep were carried out and
the estimation of Gamma Amino-Butyric Acid
(GABA) showed that GABA level increased
in the Locus Coeruleus (LC) after REM
sleep deprivation. Continuous stimulation
of perifornical area (PeF) was found to
decrease both NREM and REM sleep
pattern and increase wakefulness. REM
sleep deprivation was found to stimulate
neuronal Na-K ATPase and inhibited glial
Na-K ATPase activity and the effects
were mediated by Noradrenaline (NA). It
was observed that glia contains choline
acetyl transferase (ChAT) and Glutamic
Acid Decarboxylase (GAD). Western blot
studies indicated that GAD expression get
modulated in C, by NA treatment. EEG
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analysis indicated that each Intrinsic Mode
Function (IMF) has a characteristic feature
under different conditions. It was found that
the unwrapped phase of the reconstructed
signal during different states/conditions
show different slopes, indicating involvement
of complex dynamics in expression of EEG
associated with these states.

Behavioural aspects in Male Zebra:
Study on opioid modulation of motivated
behaviours in male zebra finches indicated
that the opioid system can modulate the
number and quality of songs through its
actions on Area-X (nucleus in the avian basal
ganglia called Area-X) and LMAN during
singing. The modulation of p-opioid receptor
in components of the anterior forebrain
pathway (LMAN and Area-X) as well as VP
(Ventral Posterior) may lead to changes in
the number of songs that male zebra finches
sing to the female. The study also revealed
that unilateral injection of nalaxone, a
commonly used opiod antagonist, into
LMAN leads to a decrease in the pitch of
songs, suggesting that oipod modulation of
LMAN can influence the motor pathway and
lead to changes in the quality of song.

Cell Biological Assays: In a study on
development of behavioural and cell
biological assays for activity guided
purification of prospective anti-cancer
and behaviour modulating molecules
from wasp venoms, several behavioural
and electrophysiological assays as well
as antimicrobial activity assay have been
developed one of the important assays
involve expressing a human sodium channel
involved in pain sensation in Drosophila
mutant thus producing a fly assay for human
pain killers. Extensive methods of chemical
analysis and synthesis which are required in
identification of about a dozen peptides of
therapeutic value, with likely utility in cancer
management in cell culture studies and
activity against a large number of micro biota
in plate assays have also been developed.

Analysis of Asrij: Studies on analysis of asrij
in Drosophila hematopoiesis and immunity
suggest that Asrij is a pan hemocyte marker
required for lymph gland hematopoiesis
in Drosophila. The study on Asrij mutant
showed premature loss of medullary zone
(MZ) as seen by the absence of the MZ
marker DE-Cadherin. Concurrently there
was increased differentiation of hemocytes
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Fig. 3.13: Development of CPP from Microbial Infected Cells

in the MZ as seen by the expression of
plasmatocyte and crystal cell markers. Asrij
regulates Notch trafficking to maintain stem
cell-like precursor hemocyte in the lymph
gland and regulate proliferation as well as
regulate the activation of JAK-STAT pathway

signaling. The study also revealed that Asrij
interacts with ARF1 (Ribosylation factor-1),
an unknown endocytic molecule which plays
a role in drosophila hematopoiesis and
immunity.

3.4.2 Biophysics, Biochemistry and Molecular Biology

A total of 42 new projects have been funded focused on disease causing organisms, food borne
pathogens, Dengue, Entamoeba histolytica, Mycobacterium tuberculosis, Streptococcus pneumonia,
Leishmaniosis, Chikungunya, Candida albicans, Cancer Biology, Genetics, Neurobiology etc. Some of
the important studies initiated are:

How stem cells choose between
self-renewal and differentiation is
a fundamental question in biology:
Uncovering molecular mechanisms
underlying this process will potentially
impact several areas of biological research
such as embryonic development and
growth, repair and regeneration of different
types of tissues and cancer biology.
To investigate how proliferation and
differentiation processes are controlled,
a research proposal has been supported
to characterize genes that regulate self-
renewal/differentiation decision in the
Caenorhabditis elegans germ line.

A project is initiated to study the novel
mechanisms of Multi-drug resistance
(MDR) in C. albicans: Specifically, the novel
regulators of CDR1, RNA-seq of clinical
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azole resistant isolates (Candia albicans)
to unravel pathways of regulation and
mechanisms of fungicide action. The goal
of this project is to identify compounds that
simultaneously inhibit growth and abolish
drug resistance of Candida by interfering
with MDR gene(s)-mediated transcriptional
regulation.

Members of the RecQ helicases
are classified as “caretaker tumor
suppressors” or proteins (collectively
called RTS) that guard the integrity of the
human genome. They are thus called as
patients having mutations in three of the
RecQ helicases in human (BLM, WRN
and RecQL4) are predisposed to a variety
of cancers. The project has been funded
to understand mitochondrial functions
of RTS with the hope that it will help to
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understand how the lack of REXQL4 can
cause cancer via affecting the functions of
the mitochondria.

Tuberculosis is the leading cause of death,
which is aggravated by the widespread
occurrence of drug resistant strains. A
project has been funded to identify novel
drug targets that are important for the
establishment and survival of the pathogen.
The main aim of this study is that the
essential enzymes of the glycolytic pathway
that have so far not been studied in detail.
Furthermore, this has been undertaken
based on the evidence, that the essential
mycobacterial enzyme Glyceraldehyde-3-
Phosphate Dehydrogenase (GAPDH) has
multiple roles in pathogenesis including iron
transport and tissue invasion.

In search of new antimicrobial drugs
BBMM has supported a project to
explore the Antimicrobial peptides
(AMPs) from skin secretions of Chinese
odorous frogs. These peptides are not
only active against microbes, but also boost
immunity. This project focusing on the
biophysical and structural characterization
of these membrane-interacting peptides to
understand the functional aspects of AMPs
and enable the optimization of activity and
structure-based peptide design.

The interdisciplinary research project has
been funded to develop Cell Penetrating
Peptides (CPPs) with drug for delivering
to specific microbial infected cell and
also study the role of CPPs (Fig. 3.13) as
cargos for the delivery of nanoparticles
into bacteria. The nanoparticles will be
used to transport known and experimental
antimicrobials into the bacteria in order to
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Fig. 3.14: Crystal structure of rPfbA .-
Reference: Int. J. Biol. Macromol. 64,168-173.

enhance their efficiency and to develop
novel antimicrobial strategies and treatment
options.

Streptococcus pneumoniae is a major
human pathogen causing diseases ranging
in severity from otitis media and sinusitis to
pneumonia, bacteraemia and meningitis.
Pneumococcal adherence to the epithelial-
cell surface and host tissues is known to
play an important role in colonization, and
several mechanisms of pneumococcal
adherence have already been identified.
PfbA is a surface protein of S. pneumoniae.
Some of the results suggested that anti
PfbA antibodies reduced the pneumococcal
growth to 50%. This important proposal has
been funded to study the structural and
functional aspects of PfbA. The structural
and functional analysis of a ligand binding

B
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Fig. 3.15: XRCC3S225 is a phosphorylation target of ATM and ATR kinase. (A) and (B) Phosphorylation of XRCC3 in
response to IR induced DNA damage. (C) XRCC3 phosphorylation is dependent on both ATM and ATR kinase.
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trans —cis (Pro) isomerization AG? (kcal/mol)

region development of anti-adhesive drug
to treat pneumococcal infections. Towards
this direction crystal structure of rPfbA
has been solved (Fig. 3.14).

Mycorrhizal Association: It is observed
that in mycorrhizal association, fungal
hyphae acquire phosphate (Pi) from the
soil and transport it to the host plant.
Molecular mechanism underlying the Pi
transport has remained elusive. Investigator
characterized the promoter of high affinity
transporter gene (PiPT) and transcription
actor  PiPho4 from  Piriformospora
indica. Expression of PiPT and translation
of the mRNA was tightly regulated by the
Pi concentration in the external medium.
Under P-limited conditions PiPho4 moves
from cytoplasm to the nucleus, binds to the
promoter of PiPT, stimulates the expression
of the gene.

DNA Damage: Unrepaired or mis-
repaired DNA double-strand breaks (DSBs)
cause genome instability, genetic diseases
and cancer. RAD51 plays a central role
in  homologous recombination (HR)
mediated repair of DSBs. Mammalian cells
contain five RAD51 paralogs: RAD51B,
RAD51C, RAD51D, XRCC2 and XRCCS3.
Germline mutations in these paralogs are
known to cause genetic diseases such as
Fanconi anemia and cancer. However, the
molecular mechanism(s) by which these
paralogs regulate HR and DNA damage
signalling remain obscure. For the first time,

150-607
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Fig. 3.16 : Structure and Graphical Analysis of Gly-cisPro Protein

investigators demonstrate that a SQ motif
serine 225 in XRCC3 is phosphorylated by
ATR kinase in an ATM signalling pathway
(Fig. 3.15). Notably, XRCC3 phosphorylation
is required for the HR- mediated repair of
double-strand breaks (DSBs) and for the
execution of intra-S-phase checkpoint.
Strikingly, the project results found that
XRCC3 distinctly regulates recovery of
stalled and collapsed replication forks
such that phosphorylation is required for
the HR-mediated recovery of collapsed
replication forks but is dispensable for the
restart of stalled replication forks. The PI
reported from the project work, that that
XRCC3 phosphorylation is crucial for the
maintenance of genome integrity and tumor
suppression.

Identification of New Peptides: Employing
NMR spectroscopy on a series of designed
peptides, a new sequence motif XPd
(where @ is an aromatic residue and X is
Gly, Ala, Pro or ®) was discovered. The
motif stabilizes the cisPro conformation
(Fig. 3.16) via interaction. Using a
comprehensive analysis of non-redundant
protein structures, Gly-cisPro was identified
as a new ‘“united-residue”. Glycine,
preceding cisPro residue in B-sheets,
rescues an otherwise regular B-sheet from
cisPro-induced distortions by assuming the
Bog conformation and shifts the local B-
sheet register by one residue. Both results
are of very fundamental value and extend to

understanding of protein structures.
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Primary microcephaly (MCPH) is
an autosomal recessive disorder,
characterized by a smaller than normal
brain and mental retardation. Using 60
MCPH families and markers from 8 known
loci, genetic analysis showed linkage of 4
families to MCPH2 (WDRG62), 8 families to
MCPH5 (ASPM), and 10 families to MCPH7

3.4.3 Health Sciences

Atotal of 77 projects were sanctioned in this area amounting to Rs. 15.00 crores.

Salient features of ongoing/completed projects are:

Study on Type 2 Diabetes: The population
based polymorphic study on type 2 diabetes
leads to identification of novel single
nucleotide polymorphisms (SNP) among
north-Indian population.

Direct Relationship between Melanoma
and Breast Cancer Cells: Astudy on obesity
and cancer shows a direct relationship on
growth and proliferation of melanoma and
breast cancer cells.

Characterization of Angiotensin
Converting Enzyme (ACE): A process for
isolation and characterization of angiotensin
converting enzyme (ACE) inhibitors from
cow milk yoghurt using Lactobacillus
ferrmentum LAB4 and Lactobacillus
paracasei LAB6 for controlling blood
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Fig. 3.17 : An in vitro experimental model to study hijacking of host iron delivery mechanisms by M.tb.

(STIL) loci. The remaining 38/60 families
were not linked to any of the known 8 loci,
suggesting the future discovery of addition
loci/genes for MCPH. The project findings
will be helpful in genetic diagnosis of
families linked to the MCPH2, MCPH5 and
MCPH?7 loci.

pressure has been reported for the first
time and a patent has been filed.

Higher order Moonlighting Behaviour:
In the field of tuberculosis research a
novel concept of higher order Moonlighting
Behaviour in biological macromolecules has
been reported for the first time. The findings
have revealed the presence of an entirely
new mechanism for the uptake of iron by cells
involving utilization of the ubiquitous (Fig.
3.17) moonlighting protein Glyceraldehyde—
3-phosphate dehydrogenase (GAPDH) for
receptor mediated delivery of iron carrier
macromolecules into cells.

Induced Apoptotic Pathways in Cancer
Cells: A project on novel synthetic
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Fig. 3.18 : DPDIM —induced apoptotic pathways incancer cells.

molecule, indole derivative 2, 2’-diphenyl-
3,3’-diindolylmethane (DPDIM) which exerts
apoptotic effect on proliferative breast

cancerous cells (Fig. 3.18) by negatively
regulating the activity of EGFR and its
associated signalling molecules.

A total of 85 papers have been published in peer-reviewed journals with good impact factor and 55
students were awarded Ph.D.

3.4.4 Plant Sciences

A total of 42 research projects worth Rs. 5.4 Cr were funded in different areas of plant sciences. Some
highlights and outcome from the ongoing projects are as follows:

Phytolith Producers: In Darjeeling Eastern
Himalaya (Altitudinal gradient 150-3566
masl) the four phytolith indices were studied
to discriminate C3 from C4 grasses as well
as distinguishing cool and warm climatic
condition. Further study of the phytolith
spectra from modern plants, surface soils
and sub-surface fossilized sediments

™ Prmsat e sivh o e m o b i by

G
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Fig. 3.19: Phytoliths recovered from vascular cryptogram
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collected from Arunachal Himalaya is under
progress (Fig. 3.19 and 3.20)

DNA Methylation Machinery: On the
evolutionary scale, Physcomitrella patens
plant occupies a key position between the
algae and the land plants and thus offers
advantage to study adaptations that plants
had to make at the time of colonizing land.
Using the moss as the model plant, the role
of epigenetic modification such as DNA
methylation in regulating different aspects of
developmentin P. patens has been analysed
(Fig. 3.21) and identified and characterized
the core components of the DNA methylation
machinery, focusing mainly on the cytosine
DNA methyltransferases (MTases). These
enzymes catalyze the transfer of a methyl
group to the 5th carbon of cytosine residue on
the DNA (Table 3.2). Phylogenetic analysis
revealed that the four types of MTases found
in higher plants have been well conserved in
P. patens genome as well, thus suggesting
that DNA methylation or epigenetic mode of
gene regulation is an ancient process and
probably affected development even in early
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scaffold_17:585
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Fig. 3.20: Modern plant collection in eastern Himalaya.

land plants and identified two unique MTases of other MTases is underway. The results
in P. patens that did not show any homology of this study suggested that epigenetic
with MTases in flowering plants, but found mode of regulation of gene expression by
more similar to the animal MTases (Malik combinatorial interaction between MTases
et al, 2012). Functional characterization and other chromatin proteins such as

Cytosine DNA methytransferases identified in Physcomitrella patens (* length of protein

Table-3.2 ) 4 .
(LR sequence available in Unit Pro KB)
Accession Number Protein
Genome Uni- ORF Length | Molecular No. of
S.No| Gene Name | Cosmoss ID . length | (aamino | weight pl | ..~
coordinates | proKB (bp) acids) (kDa) introns
scaffold_31:2243
1 PpMET Pp1s31_379V6.1 070..2250254 A9RVR7 4698 1566 174.8 5.56 12
scaffold_17:585
2 |PpCMT Pp1s117_71V6.1 448, 593717 A9ST18 2829 943 105.9 5.67 22
3 |PpDRM1s271_1 |Pp1s271_1V6.1 scaffold_271:305 | A9TN81 2838 946 105.1 517 9
4 | PODRMIs104_134 | Ppis104_134ve.1 | SCOMOIT048857 1 \ocnir | po5g 986 1116 | 661 9
74..891956
scaffold_52:1080 2055 685
5 |Pp1s52_118 Pp1s52_118V6.1 y A9S6Q4 109.54 | 9.671 1
piso2 piso2 34..1085943 = | (29109 (970%)
scaffold_1:32138 930 310
6 |Pp1s1_561 Pp1s1_561V6.2 A9RBM2 91.16 6.43 4
82..3216263 (2436%) | (812Y)
Scaffold_ 128:831
7 | PpDNMT2 Pp1s128_120V6.2 940. 835978 A9SWH2 1434 478 53.9 5.56 10
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Fig. 3.21 : Regulatory protein and projects of chromatic protein domain

PpLHP1 is an ancient process that existed in
the common ancestor of plants and animals.

Molecular Systematic of Luffa graveolens:
Molecular systematic study of some
economically important genera of Indian
Cucurbitaceae showed genetic diversity
among the genus Luffa which is represented
by 4 species, out of which Luffa acutangula

and L. cylindricaare cultivated vegetables
seeds of Luffa graveolens from Nazibabad,
Bijnourand seeds of Luffa echinata from
Haldi Road, Uttarakhand. Seeds of both
species were sown in the experimental
garden and germplasm is being maintained
in the Botanical garden at Delhi University
(Fig. 3.22).
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iv. Molecular

Diversity among Lagoons
using SSR Markers: Simple Sequence
Repeat Region markers (SSR) were used
to estimate diversity among the different
legumes such as from red clover, Medicago
spp., pigeon pea, common bean and lentil.
Out of 486 SSR primers tested, 203 SSR
primers were successfully amplified but only
74 were found to be polymorphic in parents.
Some cross species markers were also
used to estimate polymorphism in Medicago
fruncatula. EST-SSR, Intron Length
Polymorphism (ILP) and SSR primers from
transcriptome data were also designed to
establish linkages parent and progenies and
also for mapping populations for agronomic
crops.

Nutrient Analysis of Melocanna baccifera
Fruit: There is a common belief that M.
baccifera fruits are rich in proteins, but
analysis revealed that the protein content of
the fruits is very low. A high potassium and

Extramural Research Funding

low protein diet is good for kidney diseases.
Amino acid analysis of various stages of
fruit maturation indicated the presence
of at least fourteen amino acids. Vitamin
analysis showed that M. baccifera fruit
has more of vitamin B series and vitamin
B3 is the major one among them. Vitamin
B3 has been reported to lower serum lipid
and cholesterol levels. Sugar analysis of M.
baccifera fruits revealed the dominance of
three sugars; glucose, fructose and sucrose.
Fatty acid profiling indicated that the fruit
consists of 80% saturated fatty acids and
20% unsaturated fatty acids. Preliminary
toxicology results revealed that M. baccifera
fruits as non-toxic. By the end of this project,
findings could provide sufficient data proving
the food/nutritional and medicinal value of M.
baccifera fruits. The results could well serve
as cues towards eradicating rodent outbreak
on bamboo flowering and subsequent events
in the future, particularly in north east India.

3.5 MATHEMATICAL SCIENCES

Thirty new research projects were supported at cost of Rs. 3 cr during the year in areas such as
Algebra, Number Theory, Functional Analysis, Graph theory, Wavelet Analysis, Fractional Calculus,
Differential Equations, Dynamics of Fluids, Mathematical Modeling, Stochastic Process Modeling,
Statistics, Operations Research, Queing Theory, Game Theory.

As an outcome of research activities under ongoing individual research projects, about 50 research
students were trained and about 100 research papers were published in the journals of national and
international repute during the year.

Two group monitoring workshops were held to review the progress of the ongoing projects.

National network of mathematical and
computational biology: A programme to
foster interdisciplinary training and human
resource development and develop the field
of mathematical and computational biology
in the country through a national network
consisting of 7 nodes distributed across the
country was initiated during the year. The
identified nodes are located at Bangalore
(principal node), Chennai, Delhi, Kanpur,
Kolkata, Mohali and Pune.

Centre for Mathematical Biology: This
project was initiated to carry out cutting-edge
research on topics in mathematical biology
in three tracks: Genomics and Proteomics,
Mechanics applied to Biological Systems and
Stochastic Processes applied to Biological
Systems. Each track will comprise of joint
research programmes/problems involving
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multiple faculty members from different
departments in Indian Institute of Science,
Bangalore. Research activities are being
initiated on problems including Studies of
cardiac arrhythmias in mathematical models
of ventricle tissues, Design of dendrimers
as effective anti-HIV agents using molecular
dynamics, Stochastic model of human-TREK
ion channel gating with dynamic disorder,
Estimation of time delays in neuronal
networks, Stochastic and dynamical system
theory to ecological systems etc.

Following SERB Schools/Training Programmes/
Workshops were held/initiated during the year:

SERB Schools: A sequence of two SERB
schools on “Matrix methods and Fractional
calculus” was held for young research
students and faculty members.
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Fig. 3.22: Lufa graveolens. A. Habit, B. Female flower, C, D. Young and mature fruits, E. Seed germination, F. Seedling, G. Female plant.

Training Programmes/Workshops: Eight
workshops / training programmes were
supported to provide training, give exposure
of advanced topics and keep research
students and young faculty members
abreast with latest developments in various
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areas of mathematics including Discrete
Mathematics, Nonlinear Functional Analysis
and its applications, Probability Theory
and applications, Fractals & Wavelets and
Generalized Nash Equilibrium problem.
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3.6 PHYSICAL SCIENCES

Eighty five research projects were supported at the cost of Rs. 18 cr covering a wide range of emerging
topics.

3.6.1 Condensed Matter Physics and Materials Science

A broad spectrum of research activities was related to carbon nitrides, magnetic nanoparticles, solar
cells, liquid crystals, iron based superconductors, complex fluids, multiferroics, topological insulators,
supercapacitors, bio-polymers, thermoelectric materials, graphene, devices for spintronic application,
surface plasmon resonance, reliability study of bipolar transistors, etc.

Some of the key outcomes are highlighted below:-

Behaviour of Non-Arrhenius: Non-
Arrhenius behaviour in the temperature-
dependent dc conductivity of alkali ion
conducting silicate glasses well below
their glass ftransition temperature was
reported. With the reduction of particle
size in LiFePO,, two distinct regimes
namely nontrivial size effects (> 200 nm)
and true structural effect (< 200 nm) were
observed by in situ high temperature Raman
spectroscopy. The nontrivial size effect led
to quantum confinement, whereas the true
structural effect brought novel changes
in the electronic properties in LiFePO,.
The measured dc Li* ion conductivity (in
LiFePO,) due to long-range ion transport
and Jonscher exponent varied with the
particle size in a non-monotonous manner.
In Al-As-Te glasses, the bipolaron hopping
became dominant at high temperatures and
in threshold type switching samples. On the
other hand, at low temperatures and memory
type switching samples the hopping of small
polarons were responsible for the electrical
conduction.

Nano Fibers: Continuous PAN based nano
fibers by controlling processing parameter
such as polymer concentration, flow rate,
collector speed and applied volume were
developed. The diameter of polymer nano
fiber was in range of 300-1000 nm. Polymer
nano fiber from different polymer was
utilized for enzyme immobilization & drug
delivery system. PAN polymer nanofibers
were converted into carbon nano fibers.
The mechanical properties of nano fibers
based polymer composite were measured.
Low cost carbon nano fiber was synthesized
from polyvinyl alcohol.

Dielectric measurement: A set up for
dielectric measurements in the temperature
range of 300 K to 1000 K was designed
and fabricated which could also be used
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A SERC School on

for measurements down to liquid nitrogen
temperature. Different multiferroics including
their nanocomposites like GaFeO, (GFO)-
Ni, ,Zn, ,Cu,, Fe,0,, BiFeO, and rare
earth ion doped BiFeO, (Bi (R,,FeO,, R
= Er and Tm), Zn-substituted lanthanum
orthoferriteLa ,_ Zn FeO, (x = 0.1 and 0.3)
(LZFO, forx =0, 0.1 and LZFO, for x = 0.3),
BiFeO, (BFO)-Co,,Zn,,Cu, Fe,O, (CZCF)
etc. were prepared.

Principal of Metal Oxide: Metal oxide
chalcogenides like CuAlO, Ch (Ch=S, Se)
were synthesized by using novel doping
strategy at anionic site. Valence band
modulation was observed upon chalcogen
doping at anionic site. This was proved
by first principles calculation and also
experimentally by XPS technique. P-type
conductivity was combined by thermoelectric
power measurement and ten times increase
of hole conductivity with respect to undoped
material was observed.

Investigation of Electron Dephasing
Scattering Rate: A close cycle helium
cryostat (Fig. 3.23) and spot-welding machine
(Fig. 3.24) were commissioned in a project to
investigate the electron dephasing scattering
rate in disordered alloys and A15 compounds
at low temperatures. A systematic study on
resistivity and magneto resistivity of three
dimensional impure VAl  Fe alloys was
done within the temperature range 5K < T <
300K. The positive magneto-resistance was
well described by weak electron localization
(WEL) under strong spin-orbit interaction.
The inelastic dephasing scattering time and
spin-orbit scattering time were calculated
from analysis of magnetoresistance data.

“‘Advanced Functional

Magnetic Materials” was held in the Department
of Physics, Goa University, Goa during Feb 03-
21, 2014.
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Fig. 3.23: Close cycle refrigerator with compressor procured from the project

3.6.2 Lasers, Optics, Atomic and Molecular Physics

Several projects were supported in this area. The important topics are Fiber-Optic Sensor, Wave Guide
and Photonic Crystals, Optical cell, Raman Spectroscopy of Carbon Nanostructures, Geometrical
phase and Quantum Phase transition, lon-atom collisions, Atomic structure calculations.

Some of the outcomes are highlighted below:

Understanding of  Supercontinuum
Generation: Effect of higher order Kerr
nonlinearities, non-Kerr nonlinearity, higher
order dispersion, stimulated inelastic
scattering on modulational instability was
investigated to generate better theoretical
understanding of supercontinuum

generation. The role of pump power in
the generation of supercontinuum spectra
induced by MI in the saturable absorber
nonlinear media had also been investigated.

Development of Photopolymers:
Photopolymer with efficiency greater than

Fig. 3.24: Spot welding machine procured from the project
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85% diffraction efficiency were developed
after optimization of parameters such as dye
and acrylamide monomer concentration,
thickness, etc. Recording and demonstration
of Holographic Solar concentrator and
Holographic diffuser were done in the
project. Photonic crystals based OLED
light extraction was developed. FDTD and
MATLAB simulation of OLED light extraction,
halogen efficiency and holographic light
concentrator was also accomplished.

Non Linear Optics and Materials: A
swept-source optical coherence scanning
microscopic (SS-OCSM) system for high-
resolution and high-contrast 3D-surface
profile-metrics and tomography was
developed. The developed system was
non-mechanical scanning, non-contact,
non-destructive and full-field SS-OCSM

Extramural Research Funding

(Fig. 3.25 - a & b). The high-resolution
topography and tomography of industrial
and biological objects were obtained using
phase-shifting fringe analysis techniques,
whereas, large range of measurement were
obtained using swept-source tomography
along with Fourier fringe analysis technique.
The developed system was used for high-
resolution, high-contrast OCT imaging of
biological samples (Human Red Blood
Cells, Onion Cells, Cancer cells), and three-
dimensional surface profile-metrics of micro-
electro-mechanical systems (MEMS), micro-

electronic circuits and composite materials.
A SERC School on “Non Linear Optics and

Materials” was organized at SSN College
of Engineering, Kalavakkam, Tamil Nadu,

during Feb 03-21, 2014.

3.6.3 Plasma, High Energy, Nuclear Physics, Astronomy & Astrophysics and Nonlinear Dynamics

Research proposals were funded in areas such as inter fluid stabilities, collective motion of counter
rotating systems, complex networks, evolution of quantum systems governed by non-hermitian
operations, production of 2C Hoyle state, B-meson, Incomplete fusion reaction, deformed shell model.

Several interesting results were reported from ongoing projects. Some of the key findings are highlighted
below:-

Problem Solving in QFT : The problem
related to quantum field theory (QFT) has
been solved. Field / antifield formulation within
the framework of FFBRST and Abelian rank 2
tensor field theory was developed.

Rare Earth Region: A number of nuclei in
various mass regions was studied using
microscopic theory. High spin spectra and
electromagnetic transitions were calculated.
A major achievement was in the rare-earth
nuclei which showed that the deformations,
spectra and electromagnetic transitions in
entire rare-earth region could be understood
in a unified theoretical frame work.

Pulse-Shape Effect on the Longitudinal
Electric Field: Analytical and numerical
investigation of pulse-shape effect on the
longitudinal electric field of a tightly focused
ultrafast few-cycle TMO1 laser beam was
carried out. A study of nuclear fragmentation
in various targets such as CH,, Al, CR39,
etc. had been conducted experimentally.
The total charge changing cross-section of
10 A GeV Fe?**ion beam was measured
experimentally in polyethylene and CR39
targets on the basis of cone-height
distribution.

Study of the Higgs Sector of the MSSM:
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A new iterative method was introduced
to solve nonlinear functional equations
to yield solutions in the form of rapidly
converging infinite series, which could be
effectively approximated by calculating only
first few terms. Fractional delay differential
equations arising in Biology was solved. A
thorough study of the Higgs sector of the
MSSM with CP-violating complex phases
explicitly introduced to the soft masses
and trilinear couplings was carried out in
another sanctioned project. Studies on the
di-photon decay of the Higgs boson along
with the gluon-fusion production of H1 was
performed in the light of the LHC discovery
of a possible Higgs resonance at 125 GeV.

Model for Coupled Quintessence: A
new model for Inflation was proposed that
obviated the need for scalar fields. A model
for coupled quintessence based on the axion
fields in string theories had been studied
and observationally distinguished from the
standard LCDM model.

The following SERC School were organized

>

»

Modern Theory of Nuclear Reactions” was
held in IIT Roorkee, during Oct. 01-12, 2013.

Experimental High Energy Physics was held
in IIT Chennai during Dec. 02-21, 2013.
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Fig. 3.25 (b): High-resolution Full-field swept source optical coherence microscope system

» Two schools on “Preparatory Theoretical Kanpur during Nov. 10 —Dec. 01, 2013.
H!gh Eneiy PhyS|C§ cnel Wl Theorgtlcal » Nonlinear Dynamics was held in Panjab
High Energy Physics were respectively : ; . .

. . : University, Chandigarh, during Jan. 27 -
organized at Tezpur University, Assam Feb. 18. 2014
during April 22 - May 18, 2013 and at IIT T '
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Young Scientists




g

ar deff-repl & U whid 35 a4 A A Y (IR S / SRt STl o
AT eNEdhdial & oIy 5 99 &1 Ge) & JdT HDHAIRA DI U Wad AU DRI
O GR™ B B U Al SHE AERIAT YEH bRl © |

9§ & SR, FHt 1063 JaT MeIHaisi o A= fawdl # werar &4 1€ 2 (73 441)

waaﬁw@wﬁaﬁwsﬁa%wﬁvnﬁaﬁgmﬁﬁw:ﬁﬁﬁﬂé%—

fopecanmel, Wi iR Wve @ H ?*PTI?f
TS FEBCE Ugadl W US AT RO
fogme, Rewr &R g™, dldda & U6
TE 7T 39 UKE & WM arifed (e
B7) ®fhcd @ EIIT IR B oy
fhar| PfhRecliarul @ Hheud & Afhd
3R ICPT (APIS) T eI fobam 1T et Sk
3faRey & fARIATel SR gerTeierdr, Sid Sueter
3R AT faedreil o S arm
T | Di-feheed Fous! &1 99 39 USR fdar

i. AU el el &1 fAeN ¢ STAiuUEaTR,

TR # weddie | erfcae agfeT @O
P 1T AU M-Il BT fAdrT fhar| =

T o 1 9 B9 U G3& R SIS gior difsTT T8
(--COOH/ --CONH2/ -N=C-H) 8= =ifey, i
B7 # faemM eggoM difeT U &1 We |
Iq & U8l IR I8 R fbar § & dffeRger
fopeedl, Wi Sia—dgeli, S Wigesy e,
AR UEH-feAfed iR difermRe Wik &
TH STAT ST ST b | U =17 bl —fohved,
BB : 4—FARI—3—TSCISTogD 3T B S Bl
ey fhar T | 98 di-foved OF -
o Wl # g a4 - (1) feme e
Hax T (i) &1 IR fAemas wu | o1 —fiheed o
B B AR @i S o 42 # R ¥
IMAT 3l T WA ufafeel v ¥ fags

JICHIEA M B e F BEAA HURS B
INTAMAT BN/ JTehlgeldy § elfcad Hdal

a1 d91iel & forg W@ )
Aferedy v
g fasm=
Ty fasm= 159,
10 51695’ ; 19.56 BRI,

(17%)

38,
3.42 BRI,
(3%)

(25%)

argHsend fasm=

(17%)

(38%)

foa 4.1 : AfF= vl & gar weredate o 4 18 FEE

fag sk SR sgHa €S
Science and Engineering Research Board



Scheme For Young Scientists

cheme for young scientists provides quick research support fo young
researchers below the age of 35 years (relaxable by 5 years for SC / ST &
Women researchers) fo start an independent research career.

During the year, a total of 1063 young researchers (Fig. 4.1) have been

supported in different disciplines

4.1 CHEMICAL SCIENCES

Highlights of the outcome from few of the ongoing projects are given below:-

Crystal Engineering Approach: To
design and synthesis of pharmaceutical
co-crystals was one of the contemporary
methods employed in crystallography,
pharmaceuticals and drug discovery. Agroup
at Indian Institute of Science Education and
Research, Kolkata, used this approach to
study biotin (vitamin B7) co-crystals. Co-
crystallization concept was extended to
active pharmaceutical ingredients (APIs) to
improve the solid state properties such as
solubility, bioavailability and physicochemical
properties. The co-crystal formers were
selected in such a way that they had at least
one strong complimentary hydrogen bonding
groups (--COOH/ --CONH2/ --N=C-H) to the
hydrogen bonding groups presentin B7. The
group has demonstrated for the first time that

molecular crystals could be flexible similar
to that of natural bio-fibres such as spider
silk, muscle protein-tintin and polymeric
materials, yet with higher crystallinity. A
new co-crystal between Caffeine:4-chloro-
3-nitrobenzoic acid has been synthesized.
This co-crystal was found to exist in three
different solid forms: (i) methanol solvate and
(ii) two un-solvated forms. The schematic
structure of the co-crystal is given below as
Fig. 4.2.

Development of New Amino
Acids: Researchers at JNCASR,
Bangalore, developed new amino acids with
metal binding properties. These amino acids
were used as metal sensors and chiral
ligands in asymmetric reduction/alkylation of

YOUNG SCIENTIST SCHEME )

Physical & )

Mathematical Che_mlcal
Science Science

195, 159,

19.56 Cr, 19.56 Cr,
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Engineering

Science Earth &
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Fig. 4.1: Young researchers supported in various discipline
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IR Hded! H IRIeSRaI—greie fofdr P B H BRI AT & Sidfd STl A | AR
A YO UIATS DI ARFAHR AR TABR & oY T 31U A I &I S2idl & | I8
9 T JRIOT WER & ©U H WA fhar oy, Rifeeiyg iR qaialies sgaa™ & a9 #
T | PRI uEfd @ W Hee AR T GABTAN T & |ed H Hgwqul 8, Al gedl
form 43 5 <uiE 78 B D e AR D! fAuradar § |aiftd ugR o1g ©
T oTeTolT /38R 3R Uifh=a O 39 df3rahl
fgfaere T ST B 2 |

Ig ST AT & [ Toiiasa — urgRiferearsd
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Fig. 4.2 : a) Crystal morphology with face indices. b) Interlocking of the comb-like 2D sheets (blue) and the formation of
channels (red) with disordered methanol along the c axis. ¢) Formation of dimers by CAF and CNB through OH::-N and
CH---O interactions; the CAF molecules form 1D tapes. Views perpendicular to d) (100) and, e) the 2D layers in (010).

carbonyl compounds, with a view to generate
enatiomerically pure alcohols. The group
developed five AP* selective fluorescence
based chemo-sensors. The proline derived
pyrrolidine-triazole linker was used as a
constrained spacer between ionophore and
fluorophore in three AP* selective chemo-
sensors. A schematic illustration of the
methods employed is given below as Fig. 4.3:

It has been shown that the novel quinoline—
coumarin (QC) fluoroionophore conjugated by
means of a triazolyl-pyrrolidinyl linker exhibited

differential dual selectivity for Zn* and AP* in
mixed media. QC acted as a turn on fluorescence
sensor for Zn?* while exhibiting overall ratiometric
selectivity for AP* in agueous media. The study
assumed significance with regard to contemporary
research in the field medicinal and environmental
research, given Al was the third most abundant
metal in the earth’s crust and its toxicity- which
caused several neurodegenerative diseases such

as Alzheimer’s and Parkinson’s.

o

Bue Ruoresconce =
i g{'{ -~
ah

Weak Muorcscence

/‘ [QC + AIM]

Gireen Muorescence

Fig. 4.3: Schematic illustration of the methods
Reference: Chemical Communications, Vol. 7, 2012
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4.2 EARTH & ATMOSPHERIC SCIENCES

Thirty eight new projects were sanctioned in the areas of Petrology, Geochemistry, Soil pollution, Global
warming/climate change, Glaciology, Structural geology, Paleobiology, Geomorphology, Hydrology,
Tectonics, Coastal Ecosystem, Sedimentology & Oceanography.

Life cycle assessment of biochar systems
showed that while considering all the
emission and abatement scenarios, the
net carbon conservation could be higher
for Lantana (7.0 tCO,e/ha) followed by
wheat (6.43tCO,e/ha), and Parthenium
(6.43tCO,e/ha). Adopting rice straw based
biochar system might result in net emission,
because more of the C emissions had
occurred during its cultivation in submerged
conditions. The atmospheric CO, could be
trapped in the soil through an indirect route.
Besides C storage, biochar had numerous
applications. Biochar could be used for
reclamation of mine spoil and contaminated
soils. There were many associated benefits
for biochar amendment in agricultural soils
(stable carbon, water retention, increases
CEC, decreases in NKP, etc). If the biochar
system was followed on a large scale, it might
contribute for mitigation of global climate
change. It was a new initiative for CDM,
certified emission reduction, carbon trading
etc. Biochar systems will have tremendous
societal benefits, especially employment
generation for rural livelihood.

Continental Jurassic vertebrate fauna
of India: Biodiversity, evolution and
intercontinental Affinities: The research
work carried out brought to light the presence
of vertebrate groups that were previously
unknown from India. The multi-tuberculate
mammal christened as Indobaatarzofiae

gen.et sp.nov recovered under the present
work from the Kota Formation of Pranhita-
Godavari valley, peninsular India exposed
near village Paikasigudem was the first pre-
Cretaceous multi-tuberculate mammal from
a Gondwanan continent. This specimen
was the first record of a multituberculate
from Mesozoic rocks of India and the oldest
Gondwanan record (Naturwissenchaften,
2013, 100(6), 515-523). Also the discovery
of peramurans premolars happened to be
the first and oldest report of the taxa from
the Indian subcontinent and the oldest record
from the Gondwanan continents. The new
fossil finds of mammal like multi-tuberculate
and peramurans too predicted the presence
of these groups in the younger cretaceous
rocks of India. Thus the finds demonstrated
that the Jurassic vertebrate fauna of India
was as diverse as contemporary faunas from
the Europe and Asia and included almost
all the Jurassic mammalian groups present
elsewhere.

A field training workshop on “Understanding
Structures and Tectonic Evolution of the Himalaya
through a Transect across Chandigarh-Manali-
Leh-Panamik: Indian plate to South European
Plate” was organized at the Department of
Geology, HNB Garhwal University, Srinagar,
Uttarakhand during 25" August 2013 to 05"
September, 2013. 25 young scientists in this
workshop attended.

4.3 ENGINEERING SCIENCES

Few highlights of the output generated from a basket of about 197 ongoing projects are presented
below:-

Development of ceramic hydrophobic
capillary membrane for desalination of
brine water by membrane distillation:

Clay was synthesized which acts as a low
melting glassy phase which increases the
grain (Al) contact area, thereby instigating
the sintering at lower temperature. The low
melting phase also responsible for reducing
the pore size as it tends to fill up the voids
in between the alumina grains at higher
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temperature. The silica present in clay reacts
with alumina to form mullite. Thus a micro-
porous ceramic structure of corundum,
crystabolite and mullite forms, the surface
of the structure tends to have high hydroxyl
group at room temperature, which benefits
the grafting process with FAS. This enables
us to directly modify the surface without any
metal oxide coating.

Blending of fly-ashes to reduce variability
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of the fineness of fly-ash: It proves to be
an important parameter as it has shown
good correlation with the strength of cement
pastes as well as mortar. Further reactive
silica content has not shown much correlation
with strength results as other factors are
predominant PSD of fly-ash shows that most
of the Indian fly-ashes has a course fraction
as well as fine fraction which affects the
hydration of cement. Isothermal calorimetry
has proved to be a useful tool to study the
early stages of hydration and Fly-ash blends
have shown a reduced variation in terms of
compressive strength by keeping fineness
parameter constant.

Data driven control loop performance
assessment & diagnosis tool:
Implementation in waste water treatment
system, a new technique is being developed
for assessing the performance of linear
and nonlinear Kalman filter based state
estimators. A novel data driven approach
utilizing only the routine plant operating
data to identify the performance of MIMO
control loops has been developed. This
approach was also utilized for analyzing the
performance of state estimation algorithms.
A technique for segmenting the non-
stationary plant output data into stationary
windows and further identifying the segment
representative of optimal controller settings
was also developed. Integrating this novel

Scheme For Young Scientists

approach with existing CLPA techniques will
allow for a completely automated tool that
can work with remote data. An integrated
algorithm for identifying multiple causes for
oscillations in linear SISO systems. This is
an important component of CLPA in lower
level PID control loops. A control algorithm
utilizing a model (developed based one
experiments) to reduce nitrous oxide
emissions from aerobic reactors while saving
on pumping costs has been proposed.

Cognitive spectrum sharing system: The
performance of a cognitive spectrum sharing
system where a best selected secondary
user (SU) assists two-way communication
between two primary users (PUs) by
employing time division broadcast over
Rayleigh channels has been investigated.
The valuable insights into the achievable
diversity order, cell coverage, and optimal
power allocation factor to ensure spectrum
sharing have been provided. Unified outage
analysis has been conducted for MRC
and SC schemes in cognitive multi-relay
networks with a direct link. The employed
opportunistic relay selection strategy in the
presence of multiple primary receivers has
also been established. For Rayleigh fading,
the outage probability and asymptotic
outage expressions in the high SNR region
has been derived.

4.4 LIFE SCIENCES

A total of 1164 applications were received, of which 467 were sanctioned.

DNA Repair System: Database, DRGAS
has been developed and it provides an easy
and effective way for the search and retrieval
of genetic association information for repair
genes (accessible at www.bioinfoindia.org/
drgas) (Fig. 4.4). The DRGAS offers the
facility to the user to browse the database
using “7” different types of search options.
One can search for mechanism, nsSNPs,
haplotypes, LD, genetic markers, disease
and phosphorylation Sites. It also provides
an option for the advanced search for the
user’s convenience where the hybrid data is
provided for few categories. Till date, there

was no such repository available for genetic
association studies on DNA repair system
and this database proves to be valuable
for the scientific community to explore the
essential parameters associated with repair
and its mechanisms.

Nicked fatty acids: It has been reported that
nitrated fatty acids (NFAs) are inhibiting the
migration of neutrophils isolated from mice
in response to a bacterial tripeptide MLP
and NFA action of neutrophil chemotaxis in
a PPAR- y dependent manner.

Molecular identification of
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DNA repair genes

Il Base Excision Repair
M Nucleotide Excision Repair
B Mismatch Repair
Il Homologous Recombination Repair
= Non-Homologous End Joining
[ DNA Polymerases
[ DNA Damage Signaling
Trans Lesion Synthesis
Fanconi Anemia
M Editing and Processing Nuclease
Ubiquitination and Modification
[ PARP Enzymes
Modulation of Nucleotide Pools
Direct Reversal of Repair
Chromatin Structure
Others

Fig. 4.4: DNA repair genes

Mystus: Molecular identification  of
commercially important Mystus species
using cytochrome c oxidase | gene has
been undertaken. This gene can be used
as DNA barcodes, which will be useful for
the identification of Mystus species in long
term. The COIl and cytochrome b gene
sequences will be deposited in the public
databases like NCBI, which can be used for
phylogenetic and systematic studies of other
related species. The protocols and barcodes

(sequences) developed in this study would
be valuable resources for the fisheries and
aquaculture sectors in India. The present
status (availability, locality and habitat) of the
Mystus species has been studied thoroughly
through intensive fieldwork. Among the 15
species studied M. cavasius, M. malabaricus
and H. punctatus are endangered species.
Thus this data can be used to conserve the
fish germplasm.

4.5 PHYSICAL AND MATHEMATICAL SCIENCES

Several interesting results were reported from many ongoing projects.

State-insensitive Trapping of Different
Alkali-metal Atoms: Magic wavelengths
for the Li, Na, and K alkali-metal atoms are
determinedinaprojectunderimplementation
at Guru Nanak Dev University, Amritsar
using the circularly polarized light for the ns-
np1/2,3/2 transitions, (n denoting their
ground-state principal quantum numbers)
and by studying their differential ac dynamic
polarizabilities. These wavelengths for all
possible sublevels are given linearly as well
as circularly polarized lights and are further
compared with the available results for the
linearly polarized light. The present study
suggests that it is possible to carry out
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state-insensitive trapping of different alkali
metal atoms using the circularly polarized
light.

Utilisation of a Simple Nano Device:
Researchers at JIS College of Engineering,
Kalyani reported the potential use of a
simple nano-device comprised of linear
chain of carbon atoms added with two
transition elements (Cr-Cn-Cr) as a tunable
molecular spin filter. The study proposes
that by suitably engineering the number
of carbon chains between two Cr atoms
very strong spin filter efficiency could
be achieved. An even-odd oscillation
has been observed both in the spin
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polarized conductance as well as spin filter
efficiency and it is reported that only with
even number of carbon atoms the spin
filter efficiency of the system becomes
99.99%. Results obtained from the state-
of-the-art non-equilibrium Green’s function
based calculations has been validated by
analysing the spin polarized transmission
spectra, density of states, transmission
pathways and molecular projected self-
consistent Hamiltonian states obtained at

iffe Ruid

Annual Report

2013-14

Scheme For Young Scientists

specific lengths of the carbon chain. Both
the spin polarized transmission spectra
and molecular projected self-consistent
Hamiltonian states obtained at various
length of the carbon chain establishes up
spin channel as the channel with larger
conductance. The modification in singly
occupied highest molecular orbital due to
the transition from odd to even number of
carbon atoms explains the origin of even-
odd oscillations.







\ KRS
|} Infensification of
Research In

g ) High Priority Areas




S yrRIfiedr are a3 §
e i

<

AT HRAT 3R Flaag JRTd A1 WA € | 99 & SR, 5 AT YKl DI G=RIA

qgwﬁw,wmwﬁw$ﬁﬁaﬂﬁaﬁmﬁ$mﬁ%ﬁmm%ﬁﬂﬁ%

UeH &1 T3 | 39 eia uwdrdl & aRemEl @l G faRivdg S6iia w5 9 e arel

IREeT H &S §

5.1 Rd & ol &I 3msAey fherflifear (IWIN)

IRT ¥, BISSIiioThd dh Pl T & fold U 99
TN & wY H YR & o &l sy R fifer

JAMEAC U 4R Wagl #Alex  (IIRMS)
YANTIT3 §, 30,000 ¥ 3PP AU ASHICT SleT

(IWIN) R Ig—RATNS FeANEHD ST BIIHH
& oy weh AFf IR g B 39 drdwA H, 14
ol orfHu WM &R =g AfWeRer |
|earT f&ar, f59H PRL 71 U& Ailsd Uoidl & w4
¥ feparaae @1 @ fbar| ¥8 gRATSHr 2007 H
3T B8 3R 2013 # IXT §% |

(IWIN) ®RiH & UdH 9T & w9 H, PRL
JEACIETE) NIH (FHed!) T NGRI (BSR1€TE) dY

giord fg 9| TR AT # Rer s rer
ST 4 9ut W oie wHg § JRIT gY B @
AR & BIESIldioihbd a5 & @~ Tcdl I
Tefod  egSidioihd Uhalel b IR H
HEYYl T SIMGRI UaTH @l T8 | 78 eISgieiotde
SHGRI & 3feld], IWIN SRIGH 9 SSde qud
& forg Rzemonee ugfel & fem § o= ofy
BT, AT FAR fIBr iR Fdi S 7 0
HE@qul ANTE fAelr B |

5.2 Folagial ofid JeH fdecives of I Jhaem

Solaei= Wid geA fawelyd (EPMA) @1 Udh IS
Jlaar wftd @1 T8 3R $dT 3fgase], Jeg 4
JMTA, 2013 ¥ B MRA o (3 5.1) | T 8
TR <1 59 GiauT BT SHHA fhar qoim 7 &1
WRIRT @) 1000 AT BT S BT TS | T a=omf H
& B B T 7 SR fafi= e afe o
THAT, foTFTse, STsS W, ®id & Wigs
3R EPMA &7 SWHTT $Rd [AWR | eua4 fhar
T 2| ae W gfd R T ® 6 sl arde
eI UTge—4R® Shfer # fhsiFurge, deiHr
qrsNIfeRT= 3R goirse H MARID 3R fhrrese

AIG GETHISE & A1 3Tdh HHCHHS <R UIY
U E | UEd @ fHamEed aE Ti—UgR B
2 R <1 uftRemusl ol @& 3o §RT WO
fpar T ?)

TR YR BIIUISC—4REG  SiFIferl dT Sfeyor
3! MARID ¥ 3TeT Afed fed @ #er amifed
STy & I & wu ¥ fadfea faar mar| s
fpreRcge & 99 WigTd GuchHl § AE@YUl R
fexarg feam 8, o femrege & fmifesd fheeciar

B I B oI SUAR BT |
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Intensification of Research In
High Priority Areas

including setting up of centers and creation of facilities. During the year, 5 new

/ his program provides funding to undertake research in high priority areas,

proposals have been funded. Some highlights of the outcome from funded
proposals are summarized in the succeeding paragraphs.

5.1 Isotope Fingerprinting of Water of India (IWIN)

In India, a big push towards understanding the
hydrological cycle paved a way to launch a multi-
institutional collaborative research program on
isotope fingerprinting of water of India (IWIN). In
this program, 14 leading research institutions and
central agencies collaborated, with the PRL as
the nodal agency for implementation. The project
was initiated in 2007 and completed in 2013.

As part of the IWIN program, more than 30,000
new isotope data have been generated in
the isotope ratio mass spectrometer (IRMS)

laboratories atPRL (Ahmedabad), NIH (Roorkee),
and NGRI (Hyderabad). The enormous stable
isotope data generated in past more than 4
years has provided significant insights about
hydrological processes concerning various
components of the hydrological cycle over
India. Besides the new hydrological knowledge,
IWIN program also contributed significantly to
development of isotope analytical procedures for
large throughput, students internship program,
human resource development and collaborative
research.

5.2 National Facility on Electron Probe Micro Analyzer

A National Facility on Electron Probe
Micro Analyzer (EPMA) was installed and
commissioned in August, 2013 at IIT, Mumbai
(Fig. 5.1). About 8 Institutions have used the
facility and 1000 samples have been probed
using the machine. Fieldwork has been carried
out in three phases and different indicator
minerals like garnet, limonite, diopside have
been studied in detail using glass slides and
EPMA. It has been reported that phlogopite,
clinopyroxene and ilmenite in the southern
Indian phogopite-bearing xenoliths were founds

to have several compositional differences with
those in the MARIDs and kimberlite concentrate
macrocrysts. The phlogopites in the former are
highly Ti-rich which is explained by a combination
of two substitutional schemes.

The southern Indian  phogopite-bearing
xenoliths were interpreted as a suite of modally
metasomatic xenoliths distinct from the South
African MARIDs. Significant variations in spinel
compositions were observed among different
kimberlites which will be useful in understanding
magmatic crystallization history of the kimberlites.

. A Fig. 5.1: EPMA National
b ' Facility lab at IIT Bombay
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39 favg R uiw gRArs=mRl &1 fRefas fear |
T Afgald & 3R oo & oy fom & & 3
I~ AT SR GYa I B 9 AT & |
PR I S € | 25—26 BRARI, 2013 P, S

TR 3R BRI BT 3T R/ ATOTSHIRRYT dh 3T
o S @ oY Haaeiel 1 &g U Brieel o
e fasar AT | §9 Ui IRHPA 9RASTHRT &
forepd o wReflY 5.1 7 Ry v 2|

oo 5.1 SId AT IRIATSTRNT & fehy

CEGEC T 3R . aferf s
®9| gRASET &1 Mdd R TP TR
. g 1 A Faxisda/ | siaRisa / . e sideiRe / fivgs.
ST ST T/ s
e gl & fe g AT | g ) 17/13 -/ 05 01/08/19
|- o), wEgR
g BTSH HUT YrERidT &
2. |SONFRIY uee — amSangey, 12/ - 02/- -/- 0/06/04
g
yfdper gonfafR sk uen
3. |fre & fory yarTeTeT — 19/01 09 /03 01/01 -/10/18
JTSIATSUI, TR
AR FaRT drIeid
or—fheq 3k Give #feRaa
. 94 / - 20/ 04 03/- 07/20/28
* % IRTT — ATRIATST
PTIYR
Sa—fafeiia gt & forg
eosda A § gHe AR ] ]
5. | ot o wagor Eee s 10/ 07/03 /01 0/07/05
IS, g
Bl 153702 55/23 04 /07 08/51/74

5.4 JIMOIAT 3R AiRTP fasiel Beg, UTew, BT

Gl il & &3 o | 37 &3 § qRE U
Bl Bl URET fear T | g9 B8 Bl | U
fivedt o @1 A ok feft ura @) af @
SRM, AL AR AREY @I S SHal 3 99

oMY TR FHIRE Y /weR fby M| IR 3
IRIYe TN GRIETer Hisd RN fhy Y | g
|l # T 30 BIET A AR for | S, seel,
g &R =faor dIRar & sl wgware o
Te% BT ART fHAT TR AR BT SRIAT 3 AR
fag Roras aenfial @1 o fyer |
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Intensification of Research In
High Priority Areas

5.3 Advanced Material & Delivery Devices

Five projects were funded in this theme.
Although, the specific components of work under
individual projects are unique and mutually
exclusive, these are held together through a thin
common theme of ‘Advance Material & Delivery
Devices’. A workshop on 25th — 26th February

2013 to disseminate and sensitize the industry to
explore future possibilities and to carry forward
the work to the next level / commercialization.
The outcomes of these five IRHPA projects are
give in Table 5.1:

Table 5.1 Qutcomes of Advanced Material projects.

Journal Conference & Patents Manpower
. . Publications | Publications Trained
S.N Project Title & Post- d
T Pl Name International/ | International / | International | ISI?D- ocs
. . . s./ M.
National National / National T
ech.
1. | Microdevices for Pro- 18 /01 17 /13 -/05 01/08/19
cess Applications - IIT,
Kanpur
2. | Engineering Aspects of | 12/ - 02/- -/- 0/06/04
Ultrafine Particle Tech-
nology - IIT, Bombay
3. Laboratory for Particle 19/01 09/03 01/01 -/10/18
Engineering and Tech-
nology - lISc., Banga-
lore
4. | Mesostructured Func- 94 /- 20/ 04 03/- 07/20/28
tional Thin Films and
Interfaces of Soft Mate-
rials - lIT, Kanpur
5. | In-situ Synthesis of Li- | 10/- 07 /03 -/ 01 0/07/05
posomes and Vesicles
in Microfluidic devices
for Bio-medical Appli-
cations - lIT, Bombay
Total 153/02 55/23 04/07 08/51/74

5.4 Centre for Mathematical & Statistical Sciences (CMSS), Pala, Kerala

The focus of research was in the area of
Fractional  Calculus, Special Functions,
Statistical Distribution Theory, Geometrical
Probability and Astrophysics. Twelve research
students were trained in these areas. Six of
these students completed their Ph.D. work and
received degrees. Twenty research papers
were published/accepted in the journals

of national and international repute during
the year. Four undergraduate Mathematics
Training Programmes were held. Each of these
was attended by about 30 students. Leading
researchers from Germany, ltaly, Austria and
South Korea visited the Centre and gave series
of lectures benefitting the research students.
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5.5 % fafes ot 3ssid oNer @ (n-CARDMATH)
wereticiord faeafdenc, Gwedise, dfdeerg

M BT s fafdxd IO &1 &5 o1 a9 & SRE
4 INyedisl B gl fear T iR I 3R
IR T B Siiell § 24 oMY IR Feb1idrd
fPy g /HHR Py TQ| IE HSIMERE /H
AT IR U oAy qm sWa g¥g fhermwy

5.69RA feeg faeafqame™

H SgUART & &l H A AgevcHD  BIIRIATY
ST @1 TS | 51 T PrIemmerail H T 40
MY BT AR FeATDl F 9FT forar o 59 &5 °
P IR W@ T

(BHU), armorRit & arforder

foremet 3 sreRfawlt siggiae de (CIMS)

Sl H UeIltd fear wam| 3nifie sradad

TR AtsfeiT, R_IRRE AiRE®! IR TIahilRed
Atefel ok fSRwe @ & &= I SWw &t
H 10 Y Haet B uRerd fear WA T
60 ITY UUX] &l I UTWl T IR IR

5.7A:.3MR. Jd IJod 90T,

JHIARY, SAREE  AiR&d  Afsfel:T, MATLAB
MR SPSS @ &= H 10 HRITATG /Ufefor
RIHH AT fbT Mg <2 & Wl Wl 9
IhATeT F gH WRT for |

AR R PR e

JATel, 2eddle & VAT Isiel Peg

Y BT Des DIRIICREAT IR U6 AR, g T
fasme, frermm!, emRfewd Fregex Aisw, Aifard!
3IR UrIehdT 2RI J2 | Fe 10 AE—BTAT BT 7 &3
# ufdreror feam war| I oIk SieRist wnfa &
Sl H e 27 ¥ YU YR [$y /WeR by
Y| qEITe—aiie galfaar iR Adqd FHmem”
W TP ARSI FHAT AR "STa—GRelT qAqT 0T

5.8 3RINT Ifdedl, HRAETAS

TP 32 Al Sod [TTeT HFYeR AHE UUTell oI
I 3R IRET Selagii~ad TIRTRITAT Ifud
P M| T Pe o HEAYO W B 5| FRd
YRR (PS) W & ©U H IR TdHIHRUNY

FU AT SHHT Sid RS FFAL 3 U
AT e & B W ST BT AIRFDIY faZeivor qor
AIRFDT fqeetvor qorr qAiaidie Ser ik Seraryg
gRecHl & 31eFdd & oIy §HY SRaell Ugfodl &
& H IR BRI AT Bl T3 |

ICECICBIGE)

fagLg AT B faere fbar war | Y fbw &
THRE (TSI, TERI, el AHDIA) IR
MER fom & Ao THaR & AT REH™
ftcad Tl dg—aTsdeld  wudsl d  giad

gonferdl & SR IR Bl IR—RIFR HUiaRol
T A AT PRD B PR D (oY, ATSADT
JINER 3iRfletesd @1 Uga™, HINfed UAeH <rsy
CSL (TsRax — JHefiedar™ — oewur) 3ifilerex &l
Gre, Jif¥lelcd @ TRelicds W@ad dRERAT Bl

PR HRA Y, NAfeH aradfde Tiad gomell B

TS 3R SeXdRE @ Ugd @l g | ARdSh
T § gde Rafes RpHESeH / RipHrgo
(ERD/ERS) @& fory Hfeal & fawm don =R
ST & A RispIFTgoied & w9 # Yefiaifoidd
RS FABR BT WEIHRV, TIR B Tg RIS
gonferdl & SR ! & &F H W@ ANTE of |
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Intensification of Research In
High Priority Areas

in Discrete Mathematics

(n-CARDMATH) at Kalasalingam University, Krishnankoil, Tamilnadu

The focus of research was in the area of
Discrete Mathematics. Four research scholars
were trained and 24 research papers were
published/accepted in the journals of National
and International repute during the year. Three
instructional workshops were organized in the

areas of Domination in graphs, Graph labelling
and Graph theory and its applications to visual
cryptography. Each of these workshops were
attended by about 40 research scholars and
teachers working in the domain area.

5.6 Centre for Interdisciplinary research in Mathematical Sciences (CIMS) at
Banaras Hindu University (BHU), Varanasi

The focus of research was in the area of
Wavelets and Functional Analysis, Mathematical
Modelling, Bayesian Statistics and Stochastic
Modelling and Discrete Mathematics. 10 research
scholars were trained in the above areas. About
60 research papers were published in the

journals of national and international repute. 10
workshops/training programme were organized
in the areas of Partial differential equations,
Bayesian statistical modelling, MATLAB and
SPSS. Research students attended these from
all part of the country.

5.7 Centre for Mathematical Sciences at CR Rao Advanced Institute of
Mathematics, Statistics and Computer science, Hyderabad

The focus of research was in the areas of
Combinatorics and Graph theory, Bioinformatics,
Cryptography, Theoretical computer science,
Statistics and Probability theory. A total of 10
research scholars were trained in the above
areas. A total of 27 research papers were
published / accepted in the journals of national
and international repute. An international
conference on “Socio-Economic Challenges

and Sustained Solutions” and four workshops in
the areas of “Bio-security and disease outbreak
analysis”, “Biostatistics and bootstrap and its
applications in biomedical research”, “Statistical
analysis of data on occurrence of disease
patterns” and “Statistical analysis and time series
methodology for study of environment data and
climate changes” were organized.

5.8 Nonlinear Dynamics, Bharathidasan University

A 32 node high performance computer
cluster system and accessories and nonlinear
electronics laboratory has been established. The
center has made significant progress. To solve
coupled nonlinear integrable systems in the
form of modified Prelle-Singer (PS) approach,
linearization through nonlocal transformations,
identification of a class of isochronous nonlinear
oscillators, invention of a modified Emden type
CSL (Chandraskar-Senthilvelan-Lakshmanan)
oscillators admitting amplitude independent
frequency of oscillations, exact quantization
of PT-symmetric real dynamical system had

been developed. Novel type of solution (bright,
dark, dark-bright) propagation and interaction in
coupled nonlinear Schroédinger type evolution
equations in nonlinear optics and Bose-Einstein
condensates was identified. Development of
models for event related desynchronization/
synchronization (ERD/ ERS) in brain dynamics
and explanation of pathological neuronal
behaviour as mass synchronization of neuronal
populations was major contributions to the field
of nonlinear dynamics of neuronal systems,
which were made.
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Equity, Empowerment
& Expertise Utilization

cience and Technology Policy-2003 states that “Special emphasis will be placed
on equity in development, so that the benefits of technological growth reach
the majority of the population, particularly the disadvantaged sections, leading
to an improved quality of life for every citizen of the country.” Keeping this in
view, SERB has taken some initiatives in Capacity Building and Human Resources
Development for specific segment of the society. This has laid the foundations for
the scheme "Empowerment And Equity Opportunities For Excellence In Science
(EMEQ) for Schedule Castes (SC) and Schedule Tribes (ST). Another scheme
named Utilization of the Scientific Expertise of Retired Scientists (USERS) has also
been in operation.

6.1 Salient Aspects of EMEQ

Atotal of 312 projects have been supported in various scientific disciplines (Fig. 6.1). The majority of the
proposals are received under Life sciences followed by Engineering, Chemical and Physical Sciences.

The funding pattern shows that 70% of the projects pertaining to Basic Biology, Drug Development, Crop
Management, Biotechnology, Modern Vegetation, Reproduction and Developmental Biology were funded
under Life Science, and 20% for Engineering sciences and 10% for Physical and Chemical Science.

6.1.1 Highlights of few projects supported are given below:

i. Synthesis of novel and advanced in high saline, mangrove, desert and
materials from seaweed derived heavy metal exposed soils.
polysaccharides for desired applications
on oil-water separation, packaging,
controlled release of chemical
mainly for targeted applications
in pharmaceuticals, agriculture,
biotechnology and textile industries.

iii. Intervertebral disc degeneration (IVD)
tissue engineering for replacement of
diseased/damaged IVDs tissue using
silk based construct in combination
with natural extracellular matrices as
3D scaffolds to mimic the natural 1VD

ii. Isolation of fungi from plants growing tissue hierarchy.

—I . m Total no. of proposals

— o received
T T 1

o Funded

Fig. 6.1 Number of proposal received during FY 2013-14
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Acid Methanol

|

Algae Mix .
gae Reaction
Scheme
iv. Study on Stem Cell Based

Vi.

Bioengineering of Annulus Fibrosus
using the North-East Silk biomaterials.

Cardio-renal
diabetes.

Syndrome in type-2

An alternative low cost biotechnology
to target the contamination of soil by
plant-microbe interaction. This project
would provide technology for effective
bioremediation of heavy metal
contaminated soil.

Separation
Scheme

Vii.

viii.

Equity, Empowerment
& Expertise Utilization

Bio-diesel

T Cell Mass

Water Glycerol

Improved continuous production of
biodiesel from microalgae.

Electro-chemiluminescence of metal
clusters. Electro-chemiluminescence
plays a vital role in development of
high sensitivity devices with biomedical
applications.

Automotive exhaust pollution using
density functional theory.

Development of anti-reflective glass
tubes for solar thermal applications.

6.2.11

Utilization of Scientific Expertise of Retired Scientists (USERS) Scheme

The scheme aims to utilize expertise and potential of large number of eminent scientists in the
country who remain active and deeply motivated to participate in S&T development activities
after their retirement. The scheme has continued to play a significant role in involving a large
number of retired scientists in S&T developmental activities. The main activity under the
programme is preparation of books/monographs/state-of-the-art reports. The project duration
is normally for two years and the scientists awarded in this scheme are given an honorarium.
Following books are published with the support of USERS scheme during the period:

2013-14

Annual Report

» Srivastava S.K., 2013, Pathogenesis » Singh Manjit, 2013, Gypsum &
of Bacterial Infections in Animals. Gypsum Products-Their Science &
Pgs.696. Satish Serial Publishing Technology. Pgs.477. Tech Books
House, Delhi; International, New Delhi;

» Radhakrishna L., 2013, Write » Khan R.R, 2013, Industrial and
Mathematics Right. Pgs.148. Narosa House-Hold Wastes - Handling
Publishing House, New Delhi; and Containment. Pgs.336. Pointer

> Munjal M.L., 2013, Noise and Publishers, Jaipur;

Vibration Control.Pgs.277. World » Agarwal V.K., 2013, Management
Scientific Publishing Co. Pte. Ltd,, of Seedborne Diseases. Pgs. 368.
Singapore; Agrobios (INDIA), Jodhpur; and
> Shrivastava P.C., 2013, WRd ¥\ » Nair N. Unnikrishnan, 2013, Quantile-
fos9 &1 sfiera (1871-2012) . Bas_ed Relia_bilityAnaIys_is. Pgs. 39_7.
g\gs.358. Shilalekh, New Delhi: Springer Science + Business Media,
New York.
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7.1 iR J=m AgrEr (ITS)
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S&T Support and Services

olitical and scientific benefits are often intertwined and cannot remain confined
to the infernational borders. Creating international linkages in science and
technology can benefit all the parties involved. It is without saying that the
distributed research is an effective form of collaboration and that national
benefits accrued out of it include goodwill and access to key resources.
With this aim, SERB constantly endeavors to institutionalize the international
cooperation, foster global linkages and provide the travel support.

7.1 International Travel Support (ITS)

The ITS provides an opportunity to the Indian
young and senior scientists to interact with
their counterparts in various places across the
world. As many as 1305 Young Scientists &
715 Senior Scientists have been selected out
of 5053 applicants for presenting their scientific
and technical findings (Fig. 7.1 & 7.2). Among
them the top ten countries are United States of
America (685), United Kingdom (130), China
(125), Singapore (95), Germany (92), Italy (88),
Australia (84), France (80), Spain (68) and Japan
(67). The important events supported under the

Scheme are: Gordon Research Conferences (32),
Institute of Electrical and Electronics Engineers
International Conferences (26), European
Material Research Society Meeting (15),
International Conference on Solid State lonics
(12), American Geophysical Union Fall Meeting
(10), American Association of Pharmaceutical
Sciences Meeting and Exposition (8), American
Physical Society Meeting (8), Asia Oceania
Geoscience Society Meeting (8), Electrochemical
Society Meeting (7), and Pacific Rim Conference

on Creamic & Glass Technology (6).

International Travel Support Scheme Annual Report (2013-14)
Young Scientist and Senior Scientist Recommendations

Fig. 7.1 International Travel Support Scheme
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S&T Support and Services

Country-wise Distribution
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Fig. 7.2 Country wise distributions of recommended applications

7.2 Assistance to professional bodies and seminar/symposia

The Board extends partial support for organizing
seminar/symposia/training programmes/
workshops/conferences at national as well as
international level. The support is provided to
Research Institutes/Universities/Medical and
Engineering Colleges and other Academic
Institutes/Professional Bodies who organize such
events to keep abreast of the latest developments
in specific areas.

The support is generally given for encouraging
participation of young scientists and research
workers in such events and publication of
proceedings / abstracts for wider dissemination.
The programme also supports S&T Professional
bodies. A total of 606 national, international
events including professional bodies have been
supported.
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Fellowships

Several fellowships are offered by the board. The details are given below:

8.1 The JC Bose Fellowship

JC Bose fellowship is meant designed to
recognize active scientists and engineers for
their outstanding performance and contributions.
Fellowship is scientist-specific and very selective.
JC Bose fellowship is open to Indian Nationals
residing in India, with upper age limit of 68
years for completion of fellowship and is having

research position in various institutions. The
value of the fellowship is Rs. 25,000 per month
in addition to the fellow’s regular income. In
addition, it carries a research grant of Rs. 10.00
lakh per JC Bose fellowships are supported. JC
Bose fellowship has facilitated in publication of
more than 1600 papers in peer review journals.

8.2 The Ramanujan Fellowships

The Ramanujan fellowship is meant for brilliant
scientists and engineers from all over the world
to take up scientific research positions. It is
especially directed at scientists and engineers
below the age of 60 years, who want to return
to India from abroad. The Ramanujan Fellows
can work in any of the scientific institutions

and universities in the country. The duration of
Ramanujan Fellowship is five years. The value
of the fellowship is Rs. 85,000/- per month. Each
Fellow, in addition, receives a research grant
of Rs. 7.00 lakh per annum. During the period
17 new Ramanujan Fellowships were awarded,
along with 174 ongoing Ramanujan Fellows.

8.3 Prime Minister’s Fellowship for Doctoral Research

The Fellowship is implemented through
Confederation of Indian. The Scheme is to attract
talent for Doctoral Research, Nurture leadership
qualities in research scholars, and provides
them exposure to international best practices,
innovative ways of thinking and to boost industrial
research by academic institutions. Scheme is for
supporting 100 PhD scholars every year with
double scholarship (up to Rs. 6 lakh per annum),

50% of which will be provided by government
and balance 50% by a sponsoring company, for
doing for maximum of four years.

During the period, 27 new scholars were awarded
the fellowship out of which 22 fellowships
are being conferred with 15 institutes and 16
industries coming together to support the fellows
under PM Fellowship for Doctoral Research.
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>< Administrative & Other Aspects

he administration for any organization plays a vital role in meeting its objectives.
With a skeleton set of officers and staff in this administrative wing, all the
efforts are taken to ensure that SERB gets the institutionalized environment for

producing the desired resulfs and targets.

9.1 Budget and Finance

Thebudgetaryallocationsearmarked (BE=Budget
Estimates/RE=Revised Estimates) and release
(ACT=Actual Release) are depicted in the Table
9.1. The allocations have been increased from
Rs.200.00 crore in 2011-12 to Rs.400.00 crore

Table 9.1 Distribution of budget allocation

in 2012-13 which is an increase of 33.33%. The
allocation for 2013-14 is Rs.534.00 crore which
denotes a hike of 33.50% over the allocations
made for 2012-13 (Table 9.1 and Fig. 9.1).

201112 2012-13 2013-14
SERB
BE RE ACT BE RE ACT BE RE ACT
Grants-in-aid General 121.50 | 66.50 | 66.50 | 194.07 | 194.07 | 194.07 | 522.14 | 520.14 | 520.14
Grants for creation of capital assets | 148.50 | 103.50 | 103.50 | 194.07 | 194.07 | 194.07 0.00 0.00 0.00
Grants-in-aid Salaries 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Grants-in-aid General (SC) 15.00 11.00 11.00 1.57 1.57 1.57 3.93 3.93 3.93
Grants for creation of capital assets (SC) | 0.00 4.00 4.00 2.36 2.36 2.36 0.00 0.00 0.00
Grants-in-aid General (ST) 15.00 11.00 11.00 3.17 3.17 3.17 7.93 5.93 5.93
Grants for creation of capital assets (ST) 0.00 4.00 4.00 4.76 4.76 4.76 0.00 0.00 0.00
TOTAL SERB 300 200 200 400 400 400 534 530 530
1600 -l ==
1400 |
1200
1000 ; OACT
800 : W RE
600 4 mBE
400 \
200 i
o 5

2011-12
2012-13

Fig. 9.1: Year wise progression of expenditure
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>< Administrative & Other Aspects

9.2 Staff strength

Besides one post of Secretary, SERB a total
of 24 posts were sanctioned by the Ministry of
Finance (Department of Expenditure) vide their

ID Note No0.1249/JS (Pers.)/E.Coord.l/2009
dated 30.07.2009. The details of the position are
summarized below:-

S. No. | Name of the post Pay Band + Grade Pay (Rs.) | No. of Posts
1. Secretary 80,000/- (Fixed) 1
2. Scientists ‘G’ PB-4 + GP 10000 5
3. Scientists ‘E’ PB-4 + GP 8700 6
4. Scientists ‘C’ PB-3 + GP 6600 9
5. Director PB-4 + GP 8700 1
6. Under Secretary PB-3 + GP 6600 1
7. Section Officer PB-2 + GP 4200 2
Total 25

Prof. T. K. Chandrasekhar from NISER,
Bhubaneshwar joined the post of Secretary
(SERB) w.e.f. 26.06.2013. Out of 4 administrative

sanctioned posts, Mrs. Madhu Wadhawan
Sinha joined the post of Director in SERB w.e.f.
06.06.2012.

9.3 Implementation of Official Language

Science & Engineering Research Board,
since its inception has been implementing the
guidelines issued by the Department of Official
Language, Ministry of Home Affairs. Efforts are
made constantly for the promotion of the Official
Language. A Hindi Fortnight was celebrated in
SERB during 13-27th September, 2013. During
this period, various Hindi Competitions were

9.4 Parliament Matters

The Parliament Section, which caters to the
correspondence with the Parliament Secretariat
of the parent organisation DST supported the

organized to create an atmosphere conducive
to use of Hindi in the official work. The cash
awards were awarded to some employees. The
events and activities were organized for the
staff/officers both for Hindi speaking and Non-
Hindi speaking segment to promote the official
language.

cause in drafting replies to the assigned Lok
Sabha and Rajya Sabha questions.

9.5 Audited Annual Statement of Accounts

As per the provisions laid down in Section
13 of the Science & Engineering Research
Board (SERB) Act, 2008, the Annual Accounts
of the Board are required to be maintained
in the prescribed formats and audited by the
Comptroller and Auditor General of India
(C&AG) or by their appointed auditors annually.
Accordingly, the Annual Accounts of the SERB

for the year 2012-13 were got audited by a team
of Auditors nominated by C&AG.

Annual Report for the year 2012-13 of SERB
including audited copy of the annual accounts
together with auditor’s report was laid before
Rajya Sabha and Lok Sabha on 06.08.2015 and
12.08.2015 respectively.
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>< Administrative & Other Aspects

9.6 Income Tax Exemption

The application/proposal of SERB seeking tax
exemption u/s 10/46 of the Income Tax Act,
1961 is pending approval and notification by

9.7 Right to Information Act

Two RTI applications were received during the
financial year 2013-14. Out of which one was
received as transfer from other Public Authorities

the Central Board of Direct Taxes, Ministry of
Finance, Government of India since April, 2013.

and the other was received directly. The requisite
information was provided to both the applications.
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>< Annual Balance Sheet

Balance Sheet
as at 31.03.2014

Amount in Rs.
Schedule Current Year | Previous Year
CORPUS/CAPITAL FUND AND
LIABILITIES
Corpus / Capital Fund Schedule 1 280,266,887.78 | 392,520,591.00
Reserves and Surplus Schedule 2 - -
Earmarked / Endowment Funds Schedule 3A & 3B 9,654,441.00 -
Secured Loans and Borrowings Schedule 4 - -
Unsecurred Loans and Borrowings Schedule 5 - -
Deferred Credit Liabilites Schedule 6 - -
Current Liabilites and Provisions Schedule 7 51,200,699.00 | 35,968,269.00
Total 341,122,027.78 | 428,488,860.00
ASSETS
Fixed Assets (Net) Schedule 8 21,375,687.00 | 24,388,014.00
Investments-From Earmarked / Schedule 9 - -
Endowment Funds
Investments-Others Schedule 10 - -
Current Assets, Loans, Advances etc. Schedule 11 319,746,340.78 | 404,100,846.00
Miscellaneous Expenditure
(to the extent not written off or adjusted)
TOTAL 341,122,027.78 | 428,488,860.00
Significant Accounting Policies and Schedule 26
Notes on Accounts
Contingent Liabilities Schedule 27
For Science and Engineering Research Board
Sd/- Sd/-
Secretary Director-Finance
SERB SERB

Date : 24.07.2014
Place : New Delhi
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Annual Balance Sheet

Income & Expenditure Account
for the Year Ended 31.03.2014

Amount in Rs.

Schedule Current Year Previous Year

INCOME
Income from Sales / Services Schedule 12 - -
Grants / Subsidies Schedule 13 | 5,298,214,514.00| 4,052,937,500.00
Fees / Subscriptions Schedule 14 - -
Income from Investments Schedule 15 - -
Income from Royalty, Publication etc Schedule 16 - =
Interest Earned Schedule 17 67,102,865.00 43,972,489.00
Other Income Schedule 18 10.00 -
Increased/(Decrease) in stock of Finished Schedule 19 - -
Goods and Works-in-Progress

Total (A) 5,365,317,389.00| 4,096,909,989.00
EXPENDITURE
Establishment Expenses Schedule 20 18,072,964.00 8,764,394.00
Other Administrative Expenses Schedule 21 64,207,503.00 56,458,043.00
Expenditure on Grant, Subsidies etc Schedule 22 | 5,417,087,538.77| 3,955,440,218.00
Interest Schedule 23 - -
Depreciation (Net Total at the Year end) Schedule 8 4,786,568.00 5,209,064.00

Total (B) 5,504,154,573.77| 4,025,871,719.00
Excess of Income over Expenditure (A-B) - 71,038,270.00
(Before PPI & PPE)
Excess of Expenditure over Income (A-B) (138,837,184.77) -
(Before PPI & PPE)
Prior Period Income Schedule 24 37,540,324.55 30,410,713.00
Prior period Expenditure Schedule 25 404,492.00 14,229,619.00
Excess of Income over Expenditure (A-B) - 87,219,364.00
(After PPI & PPE)
Excess of Expenditure over Income (A-B) (101,701,352.22) -
(After PPI & PPE)
Transfer to Special Reserve (Specity each) - -
Transfer to / from General Reserve - -
Balance Being Surplus (Deficit) carried to (101,701,352.22) 87,219,364.00
Corpus/Capital Fund
Significant Accounting Policies & Schedule 26
Notes on Accounts
Contingent Liabilities Schedule 27

For Science and Engineering Research Board

Sd/-
Secretary
SERB

Date : 24.07.2014
Place : New Delhi

Sd/-
Director-Finance
SERB
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.
Schedule 1 - Corpus / Capital Fund

Particulars

Current Year

Previous Year

Balance at the beginning of the year

392,520,591.00

305,301,227.00

Less: Corrective entry passed for FY 2011-12
and FY 2012-13 for Fixed Assets

(31,234,008.00)

Less: Corrective entry passed for MFPI Liability (12,337,837.00) -
of FY 2012-13 as per CAG Auditors

Add: Contributions towards Corpus/Capital Fund -
(Fixed Assets)

FY 2011-12 23,930,480.00 -
FY 2012-13 7,303,528.00 -
FY 2013-14 1,785,486.00 -

Add/(Deduct) : Balance of net income/
(Expenditure) transferred from the Income &
Expenditure Account

(101,701,352.22)

87,219,364.00

Total

280,266,887.78

392,520,591.00

Particulars

Schedule 2 - Reserve and Surplus

Current Year

Previous Year

1. Capital Reserves :

As Per Last Account

Addition during the year

Less : Deductions during the year

2. Revaluation Reserves :

As Per Last Account

Addition during the year

Less : Deductions during the year

3. Special Reserve :

As Per Last Account

Addition during the year

Less : Deductions during the year

4. General Reserve :

As Per Last Account

Addition during the year

Less : Deductions during the year

Total
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet

as at 31.03.2014

Amount in Rs.
Schedule 3A - Earmarked/Endowment Funds MFPI

Particulars

Current Year

Previous Year

a) Opeing Balance of the Funds *

12,337,837.00

b) Additions to the funds

i) Donations / Grants

Grant in Aid (MFPI- General)** 64,572,300.00 -
Grant in Aid (MFPI- Others)** 601,063.00 -
ii) Income from Investments made on account of Funds - -
i) Other Additions (Specify) - -
Interest from SERB on Saving Balance 391,986.00 -
Refund from previous year Grant FY 2012-13** 508,592.00 -

Total (a+b)

78,411,778.00

c) Utilization / Expenditure towards objectives of funds

i) Capital Expenditure

Fixed Assets

Other Additions (Specify)

Grant-in-aid (MFPI- Capital)**

59,302,585.00

ii) Revenue Expenditure

Salary, Wages and allowance etc

Rent

Other Administrative Expenditure

Grant-in-aid (MFPI- General)**

19,109,193.00

Total c)

78,411,778.00

Net Balance as at the year end (a+b-c)

* Opening Balance of the fund has been transferred from Corpus Fund by passing a rectifying entry in the beginning of the year

as per the advise of CAG Auditors

** Previous Year Fig.s relating to the above have been shown in Schedule 13 - Grants/Subsidies and Schedule 24 -

Expenditure on Grants/Subsidies etc.

Note : 1) Disclosures shall be made under relevant heads based on conditions attached to the Grants

Note : 2) Plan Funds received from Central / State Governments are to be shown as separate Funds and not to be mixed up

with any other funds
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet

as at 31.03.2014

Amount in Rs.
Schedule 3B - Earmarked/Endowment Funds S & T Programme

Particulars

Current Year

Previous Year

a) Opeing Balance of the Funds

b) Additions to the funds

i) Donations / Grants

Grant in Aid (S & T Programme - Schedule Castes General) 180,000,000.00 -
Grant in Aid (S & T Programme - Schedule Tribe General) 55,000,000.00 -
ii) Income from Investments made on account of Funds - -
i) Other Additions (Specify) - -

Total (a+b) | 235,000,000.00 -

c¢) Utilization / Expenditure towards objectives of funds

i) Capital Expenditure

Fixed Assets

Other Additions (Specify)

Grant-in-aid (S & T- Schedule Castes - Capital)

74,181,432.00

Grant-in-aid (S & T- Schedule Tribe - Capital) 1,170,000.00
i) Revenue Expenditure
Salary, Wages and allowance etc - -
Rent - -
Other Administrative Expenditure
Grant-in-aid (S & T- Schedule Castes - General) 95,493,568.00
Grant-in-aid (S & T- Schedule Tribe - General) 15,230,000.00
i) Refund to S & T from the Fund 39,270,559.00
Total c) | 225,345,559.00 -
Net Balance as at the year end (a+b-c) 9,654,441.00 -

Note : 1) Disclosures shall be made under relevant heads based on conditions attached to the Grants
Note : 2) Plan Funds received from Central / State Governments are to be shown as separate Funds and not to be mixed up

with any other funds

aiffe Rud

Annual Report

2013-14

143




qifife or@Er faaxor ><

doq 93 @ W & ®©U d Ay

31.03.2014 & gHTWd 99 & forg

¥ wuAtr
ITYAl 4 — YR #T Yd IER
faavor CICECL RGECL]

1. D% WWIR - -
2. T WBR (Sl ) - -
3. fo=ig v
P) Iafid For - -
W) SUTRIT =aToT oI < JIf37 - - - R
4. 9%
P) Iafid For - _
IR =arsT qerm <1 fd - _
W) 3 FUT (Sceld ) - -
It «arel don <3 <1 - - - -

5. 3T ANATY AT ITHEHT - _
6. RUT U qAT 9IS - -
7. AT (Sl BN) - -

%mﬂ@ﬁm‘ﬁréﬂﬁ?rl

YA 5 — IGRMAUT FT Td SR
faaxor EIGECL] Tqd qd
1. D% WPR - -
2. [ WBR (Sl ) - -
3. I v
4. §B
P) Iafid T - -
W) 3 VT (Sceld ) - - - -
5. 37T ARATY AT AfABHROT - -
6. 0T U dT 918 - -
7. I S - -
8. T (STl BN) - -

%mﬁ@ﬂ'qcﬁaﬁ?l'%l

A 6 sRAfiIa o1 SA<IRAT

faaxor EIGEL g ay

@) TOINTd SUBRYT AT 3 IRRIFfqadl b FRdl wgax 3ifoid i - -

ER - -
&l - -

l

fewofl - v 99 & 3fax < |

Science and Engineering Research Board




>< Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.

-
10 e 4 e 20 ore d U DO O o

Particulars Current Year Previous Year

1. Central Government - -

2. State Government (Specify) - -

3. Financial Institutions

a) Term Loans - -

b) Interest accrued and dues - - - -

4. Banks :

a) Term Loans - -

Interest accrued and due - -

b) Other Loans (Specify) - -

Interest accrued and due - - - -

5. Other Institutions and Agencies - -

6. Debentures and Bonds - -

7. Others (Specify) - -

Total - -

Note : Amounts due within one year

Particulars Current Year Previous Year

1. Central Government - -

2. State Government (Specify) - -

3. Financial Institutions

4. Banks :

a) Term Loans - -

b) Other Loans (Specify) - - - -

5. Other Institutions and Agencies - -

6. Debentures and Bonds - -

7. Fixed Deposites - -

8. Others (Specify) - -

Total o -

Note : Amounts due within one year

Particulars Current Year Previous Year

a) Acceptances secured by Hypothecation of - -
Capital Equipment and other assets

b) Others - -

Total - -

Note : Amounts due within one year
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.

Particulars Current Year Previous Year

A) Current Liabilities

1. Acceptances - -

2. Sundry Creditors

a) For Goods - -

b) Others

National Mission on Bamboo Application | 15,265,472.00 17,525,279.00

M/s Anil Bhatla & Co. 333,709.00 436,546.00

M/s B4 Integrated Facility Management 24,377.00 21,755.00

Private Limited

M/s B4 Security Private Limited 57,568.00 45,057.00

M/s Fast air courier - 47,124.00

M/s Impact Outsourcing Solution (India) 18,653.00 15,991.00

M/s Mansarover Industrial Corporation 2,350.00 2,350.00

M/s National Co-operative Consumers - 10,002.00

Federation of India Limited

M/s Himanshu Tourist Taxi Service 243,724.00 41,758.00

M/s Suncity Projects Private Limited 223,837.00 15,606,651.00

M/s Balmer Lawrie & Co. Ltd., New Delhi 790,742.00 -

M/s Dinesh Singh Tomer, New Delhi 695.00 -

M/s Haneef Works 3,510.00 -

M/s Manshika Printing Press, New Delhi 9,975.00 -

M/s Shalu Tour And Travels, New Delhi 55,023.00 -

M/s Suntime Traders Pvt. Ltd. 563.00 -

M/s Tricornio Technologies, New Delhi 5,050.00 -

Sr. Post Master Sarojini Nagar, H.P.O. 28,458.00 -

Tata Teleservices Limited 6,551.00 -

Deldsl-Digital NTC 60,562.00 -

Digital NTC-New Delhi 22,023.00 -

Airtel Mobile- 9818844936 2,100.00 -

MTNL-26135839 2,325.00 -

Net Creative Mind Solutions Pvt. Limited 40,944.00| 17,198,211.00 40,944.00 | 33,793,457.00

3. Advances Received = -

4. Interest accrued but not due on :

a) Secured Loans / Borrowings - -

b) UnSecured Loans / Borrowings - -

5. Statutory Liabilities

a) Over Due - -

b) Others : TDS Payable

TDS on Contractor 9,833.00 850.00

TDS on Professional 41,079.00 52,007.00

TDS on Rent - 1,490,012.00

TDS on Salary 142,000.00 192,912.00 21,000.00| 1,563,869.00

Total (1) 17,391,123.00 35,357,326.00
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

D e ANG

Particulars

Amount in Rs.

Current Year Previous Year
6. Other Current Liabilities
Expenses Payable
Salary Payable 1,412,406.00 72,524.00
EPF Payable Employee Contribution 62,220.00 -
EPF Payable Employer Contribution 37,176.00 -
NPS Contribution Payable 39,748.00 -
Audit Fee Payable 115,000.00 75,000.00
Telephone Expenses Payable 984.00 1,994.00
(Reimbursement)
Misc. Expenses Payable 11,000.00| 1,678,534.00 - 149,518.00
Deductions Payable
CGEGIS (Principal CDA) 120.00 120.00
GPF Contribution Joint CDA 25,000.00 25,000.00
HBA (Principal CDA) 5,000.00 5,000.00
CGEGIS (DST) 60.00 -
CGHS (DST) 325.00 -
Computer Advance (DST) 500.00 -
GPF Contribution (DST) 1,300.00 -
HBA (DST) 1,545.00 33,850.00 - 30,120.00
Expenses Current Liabilities Staff
Dr. R Brakaspathy 707.00 -
Dr. Rita Banerjee 453.00 -
Jacob VV Scientist D 977.00 -
Prof. Sandeep Verma 18,564.00 -
Pankaj Kanojia (Travelling Exp.) - 500.00
J B V Reddy 173.00
Special Incentive : Mr. Pawan Kumar - 20,874.00| 10,000.00 10,500.00
Grants Pending for Clearance FY 2011-12 344,235.00 420,805.00
Grants Pending for Clearance FY 2012-13 13,533,808.00 -
Grants Pending for Clearance FY 2013-14 18,198,275.00 -
Total (2) 33,809,576.00 610,943.00
Total (A) =(1) + (2) 51,200,699.00 35,968,269.00
B. Provision - -
1. For Taxation - -
2. Gratuity - -
3. Superannuation / Pension - -
4. Accumulated Leave Encashment - -
5. Trade Warranties / Claims - -
6. Others (Specify) - -
Total (B) - -
Total (A+B) 51,200,699.00 35,968,269.00
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet

as at 31.03.2014

Particulars

Amount in Rs.

Current Year Previous Year

1. In Government Securities

2. Other approved Securities

3. Shares

4. Debentures and Bonds

5. Subsidiaries and Joint Ventures

6. Others (to be Specified)

Total

Particulars

Current Year Previous Year

1. In Government Securities

2. Other approved Securities

3. Shares

4. Debentures and Bonds

5. Subsidiaries and Joint Ventures

6. Others (to be Specified)

Total

aiffe Rud

Annual Report

2013-14

19]




aiffe ar faaxor

<

qolsl U3 & HIT & WU H g

31.03.2014 & gHTWd 99 & forg

152

IR WUl 3]
A — 11 uResiReT, or, A4 sife
faaor qre], 9o Taq q
®) o], uRaFfaai
1. AT A
®) HSR T 3ffciReT Al
Q) Gl 3MSR
1) |yl AT
TR %Y
TR @1 ST & I
Eaz I
2. fafqg Q=R
F)BE M | 31d qafy & forg
IHIAT IR
@) I : HHH dqet fied 360.00
N e e 90.00
7 et
3. BT AHa BT
(Th /gUe IR RIS Afed) 20,000.00 20,000.00
SN A, ATt BT Ibg IIH 25,000.00 45,000.00 20,000.00
4. 9% 91T :
@) gfeT It A
aTe], Tl #
ST @l | 270,000,000.00
I @ H (G 9 i g 45,305,141.78 | 315,305,141.78 | 399,625400.00 | 399,625,400.00
Q) IR—argqgfad dof 4
Te], Tl H
SuIRCISI]
Faq @ral |
5. SIHER — §9d @d
B () 315,350,231.78 399,645,760.00
fasm 3k SN e 9

Science and Engineering Research Board




P

Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Particulars

Current Year

Amount in Rs.

Previous Year

A) Current Assets

1.Inventories :

a) Stores and Spares

b) Loose Tools

c) Stock-in-Trade

Finished Goods

Work-in-Progress

Raw Material

2. Sundry Debtors :

a) Debts outstanding for a
period exceeding six months

b) others: M/s Lovely Printers

360.00

M/s Global Computer &
Communication, New Delhi

3. Cash Balances in Hand
(including Cheques / Drafts
and Imprest)

Petty Cash Account

20,000.00

20,000.00

Cash Advance to
Mr. V K Agarwal

25,000.00

45,000.00

20,000.00

4. Bank Balances :

a) With Scheduled Banks :

On Current Accounts

On Deposite Accounts

270,000,000.00

On Savings Accounts
(Union Bank of India)

45,305,141.78

315,305,141.78

399,625,400.00

399,625,400.00

b) With non-Scheduled Banks:

On Current Accounts

On Deposite Accounts

On Savings Accounts

5. Post Office-Savings Ac-
counts

Total (A)

315,350,231.78

399,645,760.00
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foprar (GRferT St awid fof 60,000.00
) 3R — BN Qe 89,388.00
2T g7 ST fohar T $he See 9,680.00
3 gIdTeh @i 7,512.00
THSATRE! ERT 5T 17 Taumdies &g | 1,799,664.00
e SEa W 279,200.00 |  2,524,672.00 289,388.00
3. Surisfa ama
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4. 9T — AT ]rEl
Bl = () 4,396,109.00 4,455,086.00
ad (B) + (@) 319,746,340.78 404,100,846.00
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>< Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.

Schedule 11 - Current Assets, Loans, Advances Etc

Particulars Current Year Previous Year
B) Loans, Advancees and Other Assets :-

1. Loans:
a) Staff Loan - -
b) Other entities engaged in activities/ - -
objectives similar to that
c) Others | - -
2. Advances and other amounts recoverable in cash or in kind or for value to be received:

a) On Capital Account

National Desgn Business 200,000.00 200,000.00
Incubator, Ahemdabad (For logo of

SERB)

b) Prepayments

AMC tally 23,408.00 -
AMC Website 5,208.00 -
c) Security Deposit

BNPL Sarojini Nagar PO Security 50,000.00 -
Deposit

Deldsl-Digital NTC (Security 20,000.00 -
Deposit)

Digital NTC (Security Deposit) 10,000.00 -

Furniture & Fixtures Rent (Security 60,000.00 -
Deposit) Vasant Kunj
Rent (Security Deposit) Vasant 60,000.00 -
Kunj
d) Others- Directorate of Sugar - 89,388.00
Employee EPF Contribution paid 9,680.00 -
by Employer
Mustaque Khan 7,512.00
MFPI Expenditure by SERB 1,799,664.00
UBI Suspense Debit 279,200.00| 2,524,672.00 289,388.00
3. Income Accrued:
a) On Investments from - -
Earmarked/ Endowment Funds
b) On Investment — Others - -
c) On Loans and Advances - -
d) Others (includes income due - -
unrealized )
Interest accrued on 1,871,437.00 1,871,437.00| 4,165,698.00 4,165,698.00
Saving A/c Balance
4. Claim Receivable - -
Total = (B) 4,396,109.00 4,455,086.00

Total (A) + (B) 319,746,340.78 404,100,846.00
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.
Schedule 12 - Income From Sales / Services

Particulars Current Year Previous Year
1. Income from Sales
a) Sale of finished Goods - -
b) Sale of Row Material - -
c) Sale of Scraps - -
2. Income from Services
a) Labour and Processing Charges - -
b) Professional / Consultancy Services - -
c) Agency Commissions and Brokerages - -
d) Maintenance Services - -
(Equipment/Property)
e) Others (Specify) - -

Total - -

Scheudel 13 - Grants / Subsidies

Particulars Current Year Previous Year
1. From Central Government
a) Grants in Aid (Capital Assets PY) - 1,840,700,000.00
b) Grant in Aid (General PY) - 2,040,700,000.00
c) Grant in Aid (General CY)* 5,199,614,514.00 -
)
)

d) Grant in Aid (MFPI) - 52,937,500.00
e) Grant in Aid (Scheduled Castes - Capital PY) - 23,600,000.00
f) Grant in Aid (Scheduled Castes - General PY) - 15,700,000.00
g) Grant in Aid (Scheduled Castes - General CY)* 39,300,000.00 -
h) Grant in Aid (Scheduled Tribe - Capital PY) - 47,600,000.00
i) Grant in Aid (Scheduled Tribe - General PY) - 31,700,000.00
j) Grant in Aid (Scheduled Tribe - General CY)* 59,300,000.00 |  5,298,214,514.00 4,052,937,500.00
2. State Governmetn(s) - -
3. Governmetn Agencies - -
4. Institutions Organisatins = -
5. International Organisations - -
6. Other (Specify) - -

Total 5,298,214,514.00 4,052,937,500.00

* In Current Year SERB received Grants for General & Capital Head in a consolidated form and no bifurcation has been made
in the sanctioned budget.
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>< Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.
Schedule 14 - Fees / Subscriptions

Particulars Current Year Previous Year
1. Entrance Fees - -
2. Annual Fees / Subscriptions - =
3. Seminar / Program Fees - -
4. Consultancy Fee - -
5. Others (Specify) - -

Total - -

Schedule 15 - Income From Investments
(Income on Invest. From Earmarked/Endowment Funds transferred to Funds)
Particulars SR el Investment -Others
Earmarked Funds

Current Year| Previous Year Current Year| Previous Year

1. Interest
a) On Govt. Securities - - - -
b) Other Bonds/Debentures - - - -
2. Dividends
a) On shares - - - -
b) On Mutual Fund Securities - - - -
3. Rents - - - -
4. Others (Interest on MFPI Bal- 391,986.00 - - -
ance in Saving Account )

Total 391,986.00 o - -
Transferred to Earmarked/En- 391,986.00 -
dowment Funds

Schedule 16 - Income from Reyolty, Publication Etc.

Particulars Current Year Previous Year

1) Income from Royalty - -

2) Income from Publications - -

3) Other (Specify) - -
Total - -
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>< Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.
Schedule 17 - Interest Earned

Particulars Current Year Previous Year
1. On Term Deposits
a) With Scheduled Banks 10,086,388.00 =

b)With Non-Scheduled Banks - -
c) With Institutions - -
d) Others - -
2. On Savings Accounts
a) With Scheduled Banks 56,948,843.00 43,953,930.00
b)With Non-Scheduled Banks - -
c) Post Office Savings Accounts - -
d) Others (Project Interest) - -
3.0n Loans :
a) Employees / Staff - -
b) Others - -
4. Interest on Debtors and Other Receivables - -
5. Interest on Refund 67,634.00 18,559.00

Total 67,102,865.00 43,972,489.00

Note : Tax deducted at source to be indicated
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet

as at 31.03.2014

Schedule 18 - Other Income
Particulars

Current Year

Previous Year

1. Profit on sale / disposal of Assets

a) Owned assets

b) Assets acquired out of grants, or received free of cost

2. Export Incentives realized

3. Fees for Miscellaneous Services

4 Miscellaneous Income- Other Income RTI Receipts

10.00

Total

10.00

Amount in Rs.

Schedule 19 - Increase / (Decrease) in stock of Finished Goods & Work in Progress

Particulars

Current Year

Previous Year

a) Closing Stock

Finished Goods

Work-in-Progress

b) Less : Opening Stock

Finished Goods

Work-in-Progress

Total

Schedule 20 - Establishment Expenses

Particulars Current Year Previous Year
a) Salaries and Wages 16,680,494.00 8,733,911.00
b) Allowances and Bonus o =
c) Contribution to Provident Fund- Employer 426,647.00 -
d) Contribution to Other Fund (NPS Employer Contribution) 159,567.00 -
e) Staff Welfare Expenses - -
f) Expenses on Employee’s Retirement & Terminal Benefits - =
g) Others (specify) - -
Telephone Expenses Reimbursement 49,018.00 15,483.00
School Fee Reimbursement 15,000.00 15,000.00
Newspaper Reimbursement 3,803.00 -
Medical Reimbursement 24,074.00 -
Secretary Accommodation Expenses 563,226.00 -
Transfer Grant 96,668.00 -
Leave Encashment 45,683.00 -
Leave Travel Concession 8,784.00 -

Total 18,072,964.00 8,764,394.00
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet

as at 31.03.2014

Schedule 21 - Other Administrative Expenses

Amount in Rs.

Particulars Current Year Previous Year
a) Bank Charges 503.00 1,572.00
b) Car Hire Charges 1,600,388.00 428,988.00
c) Drafting/Professional Fees 634,262.00 447,140.00
d) Electricity Charges 945,804.00 368,925.00
e) Fee & Taxes - -
f) Hiring & Installation Charges 73,753.00 -
g) Honorarium Expenses 535,212.00 163,000.00
h) Hospitality Expenses 437,834.00 152,926.00
i) Printing & Stationery 1,469,708.00 816,041.00
j) Rent- Building 49,825,801.00 50,225,268.00
k) Sofware Development Charges - -
I) Special Incentive 59,000.00 60,000.00
m) Website Expenses - 7,500.00
n) Conference Expenses - 1,781,669.00
0) Conveyance Expenses 300.00 3,452.00
p) Courier Expenses 174,108.00 119,936.00
q) Housekeeping Expenses 470,628.00 147,749.00
r) International Conference 440,541.00 96,152.00
s) Meeting Expenses - 5,660.00
t) Repair & Maintenance 48,675.00 6,442.00
u) Security Expenses 601,021.00 165,917.00
v) Sports & Recreation Club Expenses - 15,150.00
w) Travelling Expenses (Domestic) 3,788,362.00 1,051,243.00
x) Travelling Expenses (International) 1,369,363.00 188,670.00
y) Audit Fee 40,000.00 40,000.00
z) Accommodation Expenses 69,768.00 =
aa) Computer hardware & Software 34,083.00 -
ab) Foreign Exchange Difference 60.00 -
ac) Internet Charges 633,443.00 -
ad) Newspaper & Periodicals 3,476.00 -
ae) Postage Expenses 70,985.00 -
af) Rent of Tea/Coffee Machine 5,063.00 -
ag) Telephone Expenses 261,650.00 -
ah) Staff Welfare 57,100.00 1,100.00
ai) Miscellaneous Expenses: Office Expenses 525,888.00 -
aj) AMC 30,724.00 163,543.00

Total 64,207,503.00 56,458,043.00
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Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Schedule 22 - Expenditure on Grants, Subsidies

Amount in Rs.

Particulars

Current Year

Previous Year

Grants given to Institutions/Organisations

a) Grants in Aid (Capital Assets)

1,912,770,449.00

1,833,575,297.00

b) Grant in Aid (General) 3,283,327,089.77 2,037,715,258.00
c) Grant in Aid (Scheduled Castes - Capital) 138,057,000.00 16,490,000.00
d) Grant in Aid (Scheduled Castes - General) 50,343,000.00 13,260,000.00
e) Grant in Aid (Scheduled Tribe - Capital) 20,840,000.00 8,384,000.00
f) Grant in Aid (Scheduled Tribe - General) 11,750,000.00 5,416,000.00
g) Grant in Aid (MFPI - Capital) - 29,290,500.00

h) Grant in Aid (MFPI - General)

11,309,163.00

Total

5,417,087,538.77

3,955,440,218.00

* MFPI Expenditure for Current FY has been shown in Schedule 3A - Earmarked/Endowment Funds MFPI

Schedule 23 - Interest
Particulars

Current Year

Previous Year

a) On Fixed Loans (Including Bank Charges)

b) On Other Loans (Including Bank Charges)

c) Others (Specify)

Total

Schedule 24 - Prior Period Income

Particulars Current Year Previous Year
a) Grant-in-Aid (Deemed Rent) - 12,638,481.00
b) Interest on Saving A/c - 7,483,986.00
¢) Refund received against previous year grants
a) Refund from Projects (Capital) FY 2011-12 - 585,000.00
b) Refund from Projects (General) FY 2011-12 4,387,266.00 9,703,246.00
c) Refund from Projects (Capital) FY 2012-13 3,999,932.00 -
d) Refund from Projects (General) FY 2012-13 27,320,532.55 -
e) Refund from Projects (SC-Capital) FY 2012-13 - -
f) Refund from Projects (SC-General) FY 2012-13 355,307.00 -
g) Refund from Projects (ST-Capital) FY 2012-13 1,100,000.00 -
h) Refund from Projects (ST-General) FY 2012-13 300,000.00 -
i) Refund from Projects (General) SERC 77,287.00 -
Total 37,540,324.55 30,410,713.00
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>< Annual Balance Sheet

Schedules Forming Part of Balance Sheet
as at 31.03.2014

Amount in Rs.

Particulars Current Year Previous Year
a) Grant-in-Aid (General Expenditure) - 145,063.00
b) Audit Fee - 35,000.00
c¢) Printing & Stationery - 13,093.00
d) Professional Fees - 163,954.00
e) Rent - 12,638,481.00
f) Depreciation PPE (Schedule 8A) 11,245.00 1,234,028.00
g) Contribution to Provident Fund- Employer 377,392.00 -
h) Newspaper Reimbursement 1,164.00 -
i) Salary Arrear 14,691.00 -
Total 404,492.00 14,229,619.00
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Schedules Forming Part of the Accounts
for the Year ended 31.03.2014

SCHEDULE 26
SIGNIFICANT ACCOUNTING POLICIES

1.

Basis of Preparation of Financial Statements
These financial statements have been prepared on the accrual basis of accounting, under historical
cost convention, in accordance with the accounting principles generally accepted in India

Fixed Assets

Fixed assets are stated at cost of acquisition less accumulated depreciation and impairment losses,
if any. Cost of fixed assets comprises purchase price, duties, levies and other directly attributable
costs of bringing the assets to its working conditions for the intended use.

Depreciation
Depreciation on fixed assets is computed on the written down value (WDV) method at the rates and
in the manner prescribed under the Provisions of Income Tax Act.

In respect of additions to/deductions from fixed assets during the year, depreciation is considered
on pro-rata basis. Assets costing Rs.5,000/- each or less are fully provided.

Grant/ Subsidies Received
Grants, subsidies or similar assistance received for the general purposes and objectives of the
Entity, on an irrevocable basis, be treated as income on receipt basis.

Expenditure on Grants, Subsidies etc.

Grants, subsidies or other similar assistance given to the Institutions/Organisations for general
purposes and objectives of the Entity, on an irrevocable basis, be treated as expenditure when they
are released.

Prior period Income/Expenditure
Income/expenditure relating to previous Financial Years has been booked as Prior Period Income/
Expenditure in the Income and Expenditure Account.

Refund from beneficiaries:
Refund/repayment of grant/assistance received by SERB from the beneficiaries as per the
conditions stipulated in the sanction document is accounted for on receipt basis.

i. Refund/repayment of grant/assistance given and received back in the same financial year has
been netted off with Grant-in-Aid (expenditure) in the Income and Expenditure Account.

ii. Refund/repayment of grant/assistance given in previous years and received back in later years
(i.e not in same financial year) has been shown as “Refund received against Previous Year
Grant” in the Income and Expenditure Account under “Prior Period Income”.
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8. Unspent balances of Grants received from DST:
The unspent balances of Grants are not to be refunded to DST as grants released by the Government
are credited for Science and Engineering Research Board in terms of Section 10(1) of SERB Act,
2008.

9. Cheques pending for clearance
i. Cheques issued towards grants/assistance & become time barred during the year have been
reversed on 31.03.2014 and transferred to “Grants pending for clearance of previous year”
under Current Liabilities.
i. Cheques issued towards grants/assistance & not become time barred on 31.03.2014 will be
reversed on 30.06.2014 as per the advice of CAG Auditors.

10. Surplus/Deficit in Income & Expenditure Al/c
Surplus/Deficit in Income & Expenditure Account at the year-end has been transferred to Corpus/
Capital Account.

For Science and Engineering Research Board

Sd/- Sd/-
Secretary Director-Finance
SERB SERB

Date: 24.07.2014
Place: New Delhi
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SCHEDULE- 27 CONTINGENT LIABILITIES AND NOTES TO ACCOUNTS

1.

Contingent Liabilities
1.1 Claims against the Entity not acknowledge as debts Rs. NIL (Previous year Rs. NIL)

1.2 In respect of
Bank Guarantees given by/on behalf of the Entity Rs. NIL (Previous year Rs. NIL)
Letters of Credit opened by Bank on behalf of the Entity Rs. NIL (Previous year Rs. NIL)
Bills discounted with banks Rs. NIL (Previous year Rs. NIL)

1.3 Disputed demands in respect of:
Income tax Rs. NIL (Previous year Rs. NIL)
Sales Tax Rs. NIL (Previous year Rs. NIL)
Municipal Taxes Rs. NIL (Previous year Rs. NIL)
In respect of claims from parties for non-execution of orders, but contested by the Entity Rs.
NIL (Previous year Rs. NIL)

1.4 Income Tax (Refer Para 7 below)
Current Year Rs. Nil/- Previous Year Rs. 2,69.50,783/-

Capital Commitments
Estimated value of contracts remaining to be executed on capital account and not provided for (net
of advances) Rs. NIL (Previous year Rs. NIL)

LEASE OBLIGATIONS
Future obligations for rentals under finance lease arrangements for plant and machinery amount to
Rs. NIL (Previous year Rs. NIL)

CURRENT ASSETS, LOANS AND ADVANCES

In the opinion of the Management, the current assets, loans and advances have a value on
realization in the ordinary course of business, at least equal to the amount at which they are stated
in the Balance Sheet.

Audit Observation FY 2012-13 & related compliance:
Schedule Corpus/capital

“The Receipt and Payment Accounts depicted receipts of Rs. 405.29 crore as grant during the year,
out of which Rs. 73.04 lakh had been incurred as expenditure on procurement of Capital Assets
which was to be shown in Liabilities under Schedule 1- Corpus/ Capital Fund as “Contribution
towards Corpus/ Capital Fund”. However, the total grant of Rs. 405.29 crore was wrongly shown in
Schedule 13 of Income & Expenditure Account instead of grant received for Revenue Expenditure
as Rs. 332.25 lakh.”

As per the CGA Auditors Fixed Assets which are procured by SERB has to be shown as part of
addition to Corpus/Capital Fund for the FY 2011-12, FY 2012-13 and coming FY. So as per their
advise we have transferred Fixed Assets value of Rs. 2,39,30,480/- for FY 2011-12, Rs.73,03,528/-
for FY 2012-13 and Rs. 17,85,486/- for Current FY to “Corpus/capital fund addition to Fixed
Assets”. These value as a part of Corpus is not actually present as Cash/Bank Balance In Hand/
Bank.

Gross Loss in Current FY 2013-14
Total Income of Current FY 2013-14 is Rs. 5,36,53,17,389/- whereas Total Expenditure of Current
FY is Rs. 5,50,41,54,573.77
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In Income & Expenditure A/c excess of Expenditure over Income shows a difference of
Rs.13,88,37,184.77 as Gross Loss which has been met from carry forward amount of
Rs.51,09,25,914/- in Bank A/c as on 31.03.2013

7. TAXATION
Application for claiming Income Tax Exemption under section 10(46) of Income Tax Act, 1961 has
been filed on 25" April 2013 with Ministry of Finance. Even reply against the letter dated 14" May
2013 received from Ministry of Finance has been filed of 29" May 2013. In such a situation we have
shown Contingent Liability for Income Tax at point 1.4.

8. FOREIGN CURRENCY TRANSACTIONS
(Amount Rs.)

8.1 Value of Imports Calculated on C.I.F. Basis: Current Year Previous Year
Purchase of finished Goods Nil Nil
Raw Materials & Components (Including in transit) Nil Nil
Capital Goods Nil Nil

Stores, Spares & Consumables

8.2 Expenditure in foreign currency:
a) Travel Rs. 4,40,541/- Rs. 92,959/-
b) Remittances and Interest Payment to Financial

Institutions/ Banks in Foreign Currency N a
c) Other expenditure:
- Commission on Sale Nil Nil
- Legal and Professional Expenses Nil Nil
- Miscellaneous Expenses Nil Nil
8.3 Earning:
Value of Exports on FOB basis Nil Nil

8.4 Remuneration to Auditors:
- Auditors Fee Rs. 40,000/- Rs. 40,000/-
-  Taxation matters ..
- Formanagement services ... L
For certificate ... L
- Others

9. Schedules 1 to 27 are annexed to and form an integral part of the Balance Sheet as at 31.03.2014
and the Income and Expenditure Account for the year ended on that date.

For Science and Engineering Research Board

Sd/- Sd/-
Secretary Director-Finance
SERB SERB

Date: 24.07.2014
Place: New Delhi
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Separate Audit Report of the Compiroller & Auditor General of India on the accounts
of Science & Engincering Research Board, New Delhi for the year ended 31 March 2014

We have audited the attached Balance Sheel of Science & Engineering Rescarch Board
(SERB), New Delhi as at 31st March 2014, the Income & Expenditure Account and Receipts
& Payments Account for the year ended on that date under Section 19 (2) of the Comptroller
& Auditor General's (Duties, Powers & Conditions of Service) Act, 1971 read with Section
13 (3) of the SERB Act, 2008. These financial statements are the responsibility of the Board's
management. Our responsibility is to express an opinion on these financial statements based
on our audit.

2. This Separate Audit Report contains the comments of the Comptrotier & Auditor General
of India (CAG) on the accounting treatment only with regard to classification, conformity
with the best accounting practices, accounting standards and disclosure norus, etc. Audit
observations on financial transactions with regard to compliance with the Law, Rules &
Regulations (Propriety and Regularity) and efficiency-cum-performance aspects, ete., if any.
are reported through Inspection Reports/CAG's Audit Reports separately.

3. We have conducted our audit in accordance with auditing standards generally accepted in
India. These standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free from material misstatements. An
audit includes examining, on a test basis, evidences supporting the amounts and disclosures
in the financial statements. An audit also includes assessing the accounting principles used
and significant estimates made by management, as well as evaluating the overall presentation
of financial statements. We believe that our audit provides a reasonable basis for our apinion.

4. Based on our audit, we report that:
i) We have obtained all the information and explanations, which to the best of our
knowledge and belief were necessary for the purpose of our audit;

i) The Balance Sheet, Income & Expenditure Account and Receipts & Payments
Account dealt with by this report have been drawn up in the Common format of Accounts
approved by the Government of India, Ministry of Finance. '

iii) In our opinion, proper books of accounts and other relevant records have been
maintained by the SERB, New Delhi as required under Section 13(1) ol the SERB Act, 2008,
in so far as it appears from our examination of such books.

iv) We further report that :

(A) General
1. Persistent diversion of grants-in-aid
Ministry of Finance, DoE vide their OM dated 12.02.2010 decided to open a new object head

'Grants for creation of capital assets' which include the amounts released as graats for the
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creation of capital assets as a revenue item in order to capture. realistically, the expenditure
on various developmental schemes which resulted in asset creation.
However, SERB had received an amount of Rs. $30.00 crove as ‘Grant-in-aid General®
during 2013-14 but the amount was diverted towards ‘Grants for Creation of Capital Assets’
amounting to Rs. 207.66 crore without obtaining the approval for re-appropriation from the
competent authority i.e., Ministry of Finance through the controlling department-DST.
This had not only resulted in diversion of funds, voted and provided by the Parliament. for
other than the intended purpose but also in understatement ot reporting of 'Funds allocated
for creation of capital assets out of total funds released in 2013-14" in the Finance Accounts
of Union Govt. of India in respect of the Ministry of Science and Technology wherein the
same was reported as 'Nil' against 'Statutory Bodies and Development Authorities'.
Similar violations relating to diversion of grants provided for release towards creation of
capital assets to general purpose grants by the SERB were reported in the audit reports for the
year 2011-12 and 2012-13.
(B)  Grants-in-aid
SERB had received a grant of Rs. 530.00 crore (Netted) from the DST during 2013-14, MFPI
and S&T Earmarked Receipts of Rs. 30.07 crore besides interest of Rs. 6.98 crore carned on
savings account as well as short term deposits and Rs. 6.21 crore as ‘Refund from Projects'
(Current and Previous Years'). All of the above formed an integral part of the "Fund for
Science and Engineering Research". Afier disbursement from the fund and other expenditure,
the Board was left with the balance of Rs. 31.53 crore under Savings and Deposits account.
©) Management Letter:  Deficiencies which have not been included in the Audit Report
have been brought to the notice of the SERB through a management letter issued
separately for remedial/corrective-action.
(v)  Subject to our observations in the preceding paragraphs, we report that the Balance’
Sheet, Income & Expenditure Account and Receipts & Payments Accounts dealt with

by this report are in agreement with the books of accounts.

(vi)  In our opinion and to the best of our information and according to the explanations
given to us, the said financial statements read together with the Accounting Policies
and Notes on Accounts, and subject w0 the significant matters stated above and other
matters mentioned in Annexure to this Audit Reporl give a true and fair view in

conformity with accounting principles generally accepted in India.
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Science and Engineering Research Board




>< Annual Balance Sheet

a. Inso far as it relates to the Balance Sheet, of the state of Affairs of the SERP as at

31 March 2014; and

b. In so far as it relates to Income & Expenditure Account of the deficit for the year

ended on that date.

For and on behalf of C&AG of India

Principal Digkctor of Audit
Scientific Departments

Place: New Delhi
Date: 30.12.2014

aiffe Rud
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Aunexure I to Audit Report

1. Adequacy of Internal Audit System

The internal Audit of SERB is conducted by the Internal Audit Wing of the Principal Pay &
Accounts Office (Ministry of Science & Technology) New Delhi. The last internal audit was
conducted for the period upto March 2014.

2% Adequacy of Internal Control Systems—

(A)  Deficient Internal Control Mechanism

Scrutiny of the vouchers for the year 2013-14 alongwith allied records revealed deficient
internal control mechanism in implementation of various rules and regulations as per the
SERB Act in respect of appointments on deputation, entitlements, deduction of licence fee
for accommodation, inadmissible payments and allowances besides injudicious expenditure
on hiring of equipments. The same needs to be monitored closely.

(B)  Monitoring of Utilisation Certificates

Though SERB intimated (November 2013} that there were no outstanding UCs as of March
2013 as the second instalment for any project was not released without the receipt of
preceding UCs. Towever, it was noticed that 1252 and 2319 UCs were outstanding as on
31st March 2014 in respect of Rs. 110,60 crore and Rs. 198.10 crove reicased during 2011-12
and 2012-13 respectively. The same needs to be monitored c¢losely.

{(C)  Bank Reconciliation Statement

As per Receipt and Payment Rules, all the receipts should be credited to Government
Account as soon as possible without any undue delay.However, SERB had not adopted
mechanism to deposit the cheques immediately on their receipt.

The bank reconciliation statement for the month of March 2014 showed no outstanding
cheque prior to February 2014. All other outstanding cheques were cleared during April/May
2014 except four cheques amounting to Rs. 11.66 lakh. In addition to this, an amount of Rs.
2.79 lakh was shown as 'Suspense' under Receipts and Payments Account for the year ended
31 March 2014 which was wrongly debited to SERB account by the bank through RTGS on
31 January 2014 and the same was ye( to be recovered from bank. Cheques relating to refund
of unspent grant from various grantee organisations received during January 2014 to March
2014 were presented to bank after delaysin the month April 2014.

(D) Improper maintenance of Accounts — Receipts & Paymenis Account

SERB has maintained two imprests/permanent advances of Rs. 20000 and Rs. 25000 during

2013-14 and Rs. 45000 was shown as closing balance in Annual Accounts. However, the
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Closing Balance at the end of 2013-14, was shown as Rs. 20000 in Main Cash Book instead

of Rs. 45000 as the voucher No. J/380 dated 20-2-2014 was wrongly credited in Cash Book.

3. System of Physical Verification of Fixed Assets

SERB had not conducted the physical verification of fixed assets for the year 2013-14.
Moreover. the Board was not able to produce the Fixed Assets Register for verification of
figures shown in Schedule-8 "Fixed Assets” of the Balance Sheet amounting to Rs. 3.30
crore and in the absence of it, the value of these assets as well as their existence could not be
verified in audit.

4. System of Physical Verification of Inventories

SERB had conducted the physical verification of stores upto 2012-13.

5. Regularity in payment of statutory ducs

Schedule=7 "Current Liabilities and Provisions” included an amount of Rs. 1.93 lakh as TDS
payable on Salary, Contractor services and Professional Charges which included an amount
of Rs. 4000/- shown as outstanding and booked as TDS payable on account of 'Pro fessional
Charges' since October 2012, However, the same was not deposited in Govt. Account as yet

which also attracted penalty @ 1 per cent per month for the period of delay.

_—

N !

Dy. Director (Insp.)
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Set up through an Act of Parliament, viz. the Science and Engineering Research Board
Act, 2008, SERB serves as the national premier funding agency for planning, promoting
and steering internationally competitive research in science and engineering. The
mandate is to promote basic research in frontier areas of Science and Engineering
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