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Shri Kapil Sibal, Minister of State for Science & Technology
and Ocean Development meets Indian Scientists in

Shri Kapil Sibal, Minister or Stale for Science & Technology and Ocean
Development and Vice President CSIR, is seen with Smi. Lakshmi Bishnoi,
NPL. Summer Expedition Member in the 24th expedition; and Dr Harsh K

Gupta, Secretary DOD (extreme laft)

Antarctica

Shri Kapll Sibal, Minister of State for
Scilence & Technology and Ocean
Development and Vice President CSIR,
has eamed the distinction of being the
first Indiaon Minister o visit Antarctica and
haove discussions with the members of
the 22nd and 24th Indian Scientific
Bxpeditions to Antarctica. Shii Sibal led o
high level delegation to Antarctica to
take stock of the vanous operafional and
scientific activities and to evolve a plan
for strengthening the Antarctic
Programme of Indio.

India had established the first station ot
Dakshin Gangotrl in 1983. The second
permanent station Maitri was
establishedin 1989.

Tean members from the Ngtiono
Physical icboratory (NPL) New Delhi, were
present both at the Maifi station and
onboard the ship MV Emerald Seawhich
sailed o Antarctica, as part of the 24th
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NCL demonstrates Integrated
Formulation against Pests

team of Scientists at the

Mational Chemical Laboratory
(NCL), Pune, led by Dr M.V.
Deshpande has demonstrated that
certain enzymes in conjunction with
certain fungi can form a highly
effective integrated formulation to

kill pests. They have uncovered the

role of certain enzymes in
“softening” the cell wall of pests.
Thus, these enzymes could greatly
gnhance the effectiveness of a
certain class of pesticides called
myca-pesticides. Myco-pesticides
use fungi to kill pests. While
synthetic chemicals are highly

| effective pesticides, their excessive
| use is now a threat to human health

and the environment.

Moreover, as these have
now been used for a long time, the
pests are developing resistance
towards them. To find alternate
routes to control the insect menace,
scientists have been studying the
role of viruses, bacteria and fungi
as bio-control agents against insect
pests.

The mechanism by which
myco-pesticides act is as follows:
the fungi produce dry spores that
stick to the body of the insect. After

| attachment, the fungal spores

praduce filaments called hyphae
that penetrate the body of the insect.
These filaments then multiply and
poison the pest. Typically, the fungal
filaments enter the insect body via
wounds or through joints between
segments of the insect body or via
its sense organs. The main barrier
in the penetration process is the
cuticle of the insect that is
composed of a hard polymer called
chitin, Therefore, if the insect cuticle

can be softened, fungal filaments can
kill the pest faster.

For example, in laboratory
tests, use of the enzyme with
Metarhizium anisopliae, a fungus
used against the gram pod borer
Helicoverpa armigera took less than

‘three days to eliminate the pest. The

breakthrough made by Dr
Deshpande and his team lies in
recognizing and proving that the
enzyme chitin deacytylase (CDA)
converts chitin, the hard insect skin

polymer into a soft polymer called
chitosan. Once the cuticle is
softened it is easily penetrated by
fungal filaments. Additicnally, CDA
also protects the fungi from attack
by insect enzymes. CDA is now
being explored as a component of
Integrated Pest Management {IPM)
for faster killing of the insects when
used with mycofile pesticides. NCL
is now working towards cost- |
effective production of the CDA |
enzyme. 0 |

NAL develops Arogya software

R K.S.Manjunda Swamy leads
the Health Centre at Naticnal
Aerospace Laboratories (NAL),
Bangalore— one of Dr S.R.Valluri's

many gifts to NAL. Doctors at the-

Health Centre have been looking
after NAL's current and retired
employees, and their dependants for
three decades now.

One of the Health Centre's
most exciting projects in recent times

has been the development and
implementation of the work-flow

based Arogya  software;
developed jointly by the Health
LCentre and the Information

Management Division.

Arogya concerns itself
entirely with the patient's health
and already holds the complete
medical record of every Health
Centre patient: his prescriptions,
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' RRL- Bhopal signs MoU with
General Motors India Science Lab

| Shri B.Dn. Ekbote, Head, R&D Management. RRL-Bhopal and Dr Alan
I.Taub, Executive Director, Science, General Moltors
Corporation, USA, exchanging the documents of the MalJ

| AN MoU was signed between the
Regional Research Centre (RRL),
| Bhopal and General Motors India
| Science Lab., Bangalore to
collectively pursue research
projects in the area of Materials
| Science and Computer Modelling

his test reports, his chronic ailments,
his allergies etc. When a patient
enters the doctor's chamber and
indicates his identity number, his
entire medical record pops up on
the doctor's computer monitor.
Better still, the software allows the
doctor to go through a well-
structured, and medically
| recommended, examination
procedure and make notes or add

signecd

& Design. As a sequel, the first
project has been initiated on
‘Validated Microscope Maps for
Defining Hot Deformation
Characteristics of Magnesium
Alloys for Automotive Structural
Applications.’ )

entries (very often through ‘drop
down' screens) even as he is meeting
his patient. Prescriptions are made
online (with the option of tiny
printouts), and drugs prescribed are
in most cases available at the NAL
pharmacy. So even before the
patient can reach the pharmacy
window, his packet of drugs can be
put together. All test reports in the
lab also find their way into the Arogya
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database as a part of the routine.
Inventory records and re-order
levels are maintained and the
employee has options to access his
medical data on the intranet {and
soon on the WWW too). Arogya is
a thoughtful labour of love crafted
chiefly by Dr Amar Narayan with
Shri M.AKhan and Shri R
Balamurugan. It will greatly help
MAL doctors. 0
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E&D Highlights

New Projects undertaken by CEERI

'rHE new projects undertaken at the Central Electronics Engineering Research Institute (CEERI), Pilani, in
th

[&] recent past include:

1) Hybrid Power Quality Conditioner with

UPS function
Sponscred by: Department of Science & Technology
(DST)
Sanctioned Amount:
Duration: 2 years

Rs 1.663 million;

Brief Description

The aim of the project is to design and develop
a novel multifunctional power conditioning technigue,
which could effectively protect sensitive electronic
equipment and processes against short duration
electrical disturbances (voltage sag/swell/interruption/
unbalance/harmonics) and simultaneously improve
power factor through active compensation of
harmonics, reactive and negative sequence load
power. The developed technique would be
experimentally verified for its effectiveness through a
laboratory prototype model

Advantages to the user
Prevent penalty on account of low power factor
Increased productivity
Energy saving
Low initial cost
Capability to perform following functions
individually or simultaneously:
a Dynamic voltage restorer and compensator
b Heactive power compensator
¢ Load balancing
d Active harmonic current filter
e Stand-alone UPS

Advantages to the utilities
The proposed system at various locations would
benefit the utility in the following ways:

Dynamic and step less reactive and harmonic
power compensation

Possibility of additional revenues

Reduction in a number of bulky power
factorcorrection capacitor banks and in balancing
circuits

2) Sub-systems of Micro-TWT for MPM
Sponsored by: Microwave Tube Research and
Development Centre MTRDC, Bangalore
Sanctioned Amount: MTRDC: Rs 9.544 million,
CEERI:Rs 6.25million;

Duration: 2 ¥ years

Brief Description

Microwave Tube Research and Development
Centre (MTRDC), DEDO, Bangalore, has taken up
the design and development of 80 W (CW) Broad-
band Microwave Power Module (MFM). MPM is a
hybrid super-component, which combines the best
attributes of both the vaccum tubes and solid-state
devices to provide high-power, high-efficiency in a
compact size. This MPM consists of a micro TWT, a
solid-state power amplifier, an electronic power
conditioner and a power control system packaged into
a single compact module. The development of MPM
has been considered a major technology
breakthrough in broadband Microwave Power
Amplifiers. These MPMs will replace the existing
TWTAs, which are large in size and in weight.

The TWT required in the MPM is very compact
and miniature in size. MTRDC sponsored a project
to design and develop Micro-TWT jeintly. CEERI has
to design electron gun, PPM focusing structure, input
output coupler for Micro-TWT and to deliver 10 sets
of Electron Gun, Integral Pole-piece Barrels and input
output Couplers to MTRDC. CEERI has to assemble,
process and test the full length Beam Stick tube and
associate with MTRDC during assembling, processing
and testing of Micro-TWTs.

az

CSIR NEWS



3) Monitoring and Control System for Food

Storage House and Optimization of Process
Parameters

Sponsored by: CSIR

Sanctioned Amount: Rs 8.00 million; Duration: 5 years

Brief Description

The aim of the project is to develop monitoring and
control system for food storage house that is capable
of monitoring 1) Temperature ii) RH iii) Oxygen iv)
Ethylene and v) CO, and maintaining optimum
percentage of gases in the Controlled Atmosphere
{CA) Chamber. The system is aimed at extending
the shelf lite of fruits stored in the CA chamber.
Networking features will be implemented in order to
connect various CA chambers situated over an area.
Advanced features such as predicting the quality of
the fruits in the chamber will be implemented.

4) I. High Power Pump Laser Source for
Optical Amplifier

Il. Arrayed Planar Wave-guide Components for
Communication and Sensor Applications
Sponsored by: CSIR

Sanctioned Amount: Rs 114.55 million; Duration: 5
years

Brlef Description

I. High Power Pump Laser Somca for Optical
Ampilfler
High power semiconductor laser diodes are the
practical sources to provide the light to power EDFAs.
Semiconductor lasers emitting at 980 nm and 1480

i Targeted Specifications:
| 1x8 Spiitters Multiplexer
Splitting Insertion loss (max) 15 dB
Uniformity {max) 2 dB Cross talk 20dB

Combining insertion loss
{max) 15 dB

PAD Highlights

Insertion loss (max.) 10dB

nm are the most desirable pump sources for EDFAs.
Pumping at 980 nm is believed to be very efficient
and also results in less noise. Pump efficiencies vary
with pumping wavelength and can be as high as 5.9
dB/mW for 1480 nm pumping and 11 dB/mW for 980
nm pumping. Measured values of noise figure for |
1480 nm and 980 nm are 4.5 dB and 3.5dB,
respectively.

Targetted Specifications:

a) Wavelength: ~980 +10nm _
b) Output Power: ~150 mW (at chip level) |
¢c) Qutput Power:~130 mW (after packaging)

Il. Arrayed Planar Wave-guide Gﬂmpﬂnents for
Communication and Sensor Applications
Silica-based planar light-wave circuits (PLCs) have
lately attracted considerable attention for the
development of WDM components. This is mainly !
because of PLCs offer greater flexibility, low insertion
loss, good reproducibility and long-term reliability. In
addition, silica-on-silicon PLCs also offer exciting
possibility of a suitable platform for hybrid integration |
of Optoelectronic semiconductor devices like lasers, |

. detectors, OEICs and passive silica wave-guides.

In this programme, it is planned to design and
develop Planar Arrayed Wave-guide Components
using indigenous silica-on-silicon material for the
applications in communications and sensors. CEERI
has already developed planar wave-guide
components like splittersand multiplexer using silica-
on-silicon material under MIT sponscred programme. |

Tunable WDM Filter
Free Spectral Range: 40nm
Full width at half max 0.24 nm -0.34 nm

Filter losses: 2.8 dB - 4.1 dB
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European Commission reviews the Progress on
Improving Seismic Resistance of Cultural Heritage
Buildings in India |

ISTORY of earth- quakes in been of great concern. The Rgorkee, has taken up detailed

India demonstrates experiences have prompted in-depth sejsmic investigation for selected

vulnerability of our heritage studies to come out with solutions nheritage buildings in Delhi and

| buildings to seismic hazards. and policies which will go a long way Gujarat under the European Cross
Devastating earthquakes in urban In minimizing the damages caused Cuiture Programme on ‘Improving ‘

areas in India have caused wide Dby seismic ground motions. seismic resistance of cultural
| spread damages to these : heritage buildings in India.” The
buildings. Disruptions of services In this context, the Central main objectives of the project are

and damage to environment have Building Research Institute (CBRI), to develop an integrated system |

Studies Relating to Effect of Solvent-nature | ‘
‘ ‘ and Dilution-ratio on the Yield of Asphaltic Material
DH S. K. Khanna, Head, Project Planning, Monitoring and Evaluation Area and Deputy Management |
Representative for activities relating to 1SO-8001-2000 at the Indian Institute of Petroleum (IIP),
| ! Dehra Dun, has studied the effect of solvent nature and dilution ratio on the yield of asphaltic material. |
Asphaltic materials have been separated from Viraj, North Kadi and Santhol crude oils using different |
solvents. Their molecular weight and poly-dispersity have been determined using VPO & GPC ‘
| techniques while structural analysis has been done by IR & HNMR techniques. The studies indicated
| that the asphaltic components constitute mainly highly substituted aromatics having ether linkages, |
ketone and pyrolic N-H function and a large number of methyl and methylene groups in alkyl chain
substitutes. Presence of some hetero aromatic functionality involving O, N and S is also indicated.

‘ ‘ Dr Khanna has 28 years of R&D experience in the area of Petroleum and Industrial & Domestic ‘
Combustion besides three years experience in Research Planning & Business Development at IIP Dr ‘
| Khanna is an M.Sc. in Chemistry from the Roorkee University and holds the degree of A.M.LE. (India)
in Chemical Engineering from Kolkata. He has 20 research papers, six patents and 25 technical _
reports to his credit and is the recipient of the ‘International Diamond Star for Quality’ from Mexico |
(1995) and “Vijay Shree Award’ from International Friendship Society of India (1996). |

| ‘ Dr Khanna has been awarded D.Phil. in Chemistry for his thesis on ‘Study of the Microstructure |
of Resins/Asphaltenes Present in Some Indian Crude Oils & Their Influence on Buming Characteristics | |
of Respective Fuel Qils’ by the H. N. B. Garhwal University, Srinagar. 0
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of assessment that can accurately
predict the seismic risk of
monuments with respect to
performance based criteria. The
system will be based on definition
of local seismicity, geometrical and
constructional survey and
vulnerability analysis to create a
performance library for monuments,
to collect, systematically organize
and disseminate available
knowledge and expertise in order
to create a state-of-the-art in the
field of monuments protection. The
project also aims to define the
guidelines and user's manuals for
repair, rehabilitation and prevention
procedures on monuments in India,
not only to upgrade the existing
codes but also to define new
regulations for application of
innovative techniques to Cultural
Heritage Buildings (CHBs).

Dr Shailesh Kr Agrawal,
Scientist, CBRI, visited University
of Padova, Italy and presented the
progress of the project. He has
also delivered a Key-note Address
on ‘Seismic rehabilitation of
heritage buildings in India:
Problems & Prospects’ at the
fourth international seminar on
Structural Analysis of Historical

Expert Group for the review of progress of the project on
Improving Seismic Resistance of Cultural Heritage
Buildings in India

Constructions, held at University of
Fadova, ltaly. The presentation
highlighted problems associated
with heritage buildings, their
modes of failures, rehabilitation
actions and strategies.A recently
accomplished restoration of a
prestigious building damaged
during the Bhuj earthquake was

also discussed in detail as a case
study. The need of instrumen-
tation, experimentation and
monitoring of heritage structures
to study the dynamic properties
and safeguard these from future
ground motion has been identified
as an important area of Research
and Development. d

Third Indian National Conference on Harbour and Ocean
Engineering (INCHOE-2004)

HE National Institute of

Oceanography (NIO), Goa,
organized third Indian National
Conference on Harbour and
Ocean Engineering (INCHOE-
2004 recently. The conference
was aimed to bring into focus the
recent achievements of the

researchers, academicians and
users as well as the latest
developments and trends in
Harbour and Ocean Engineering.

Inaugurating the
conference Shri Subir Raha,
Chairman & Managing Director, Oil

& Matural Gas Corporation said that
ONGC is running an exploration
campaign on east and west coasts
of the country for unearthing oil as
well as natural gas and ready to
translate related discoveries into
production. Appreciating the work
done in the past by NIO for ONGC
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| he expected still greater role of NIO
in the construction, production and
maintenance related activities in
deep waters. In the changed
scenario, he observed that the
country has moved away from the
traditional shallow ports and hoped
that more floating docks would
come up on the Indian coastline. He
expressed that we must work to
| obtzin economic benefit for people
by accelerating the work and
maximizing the achievements in
Exclusive Economic Zones.

Earlier, welcoming the
participants Dr S. R. Shetye,
Director, NIO showed the concern
for the dramatic changes occurring
in the coastal environment. Dr S.
Mandal, Senior Scientist, NIO, and
Organising Secretary of the
conference proposed a vote of
thanks and expressed his gratitude
to all sponsoring agencies for their
financial support.

| The issues deliberated at
the conference were related to
harbour and ocean engineering,
such as port engineering and
management, marine structures
and materials dredging and
| environmental aspects, marine
instrumentation, coastal monitoring,
coastal processes and coastal zone
i management, and energy and non-
living resources.

It also provided a platform
for discussion on the problems and
solutions and recommended

| guidelines on critical aspects to
planners and decision makers and
further directed the futuristic
approaches and trends in the field
of Harbour and Ocean Engineering.

Shri Subir Raha, Chairman & Managing
Director, ONGC, delivering his inaugural
address during INCHOE-2004

Though INCHOE was a
national event, in view of the
importance of the subject and need
for integration of international
expertise, a large number of
international delegates also
participated making INCHOE an
international forum.

Some of the papers
presented during the conference
were on the following aspects:
upwelling of waters on the east coast;
beach profiles, shoreline dynamics,
coastline oscillations due to a port,
sediment transport, wave-surge
interaction, beach protection
measures; numerical modeling of
tidal circulation; wind and wave
climatology; stiffened cylindrical
shells, dynamics of floating wave

energy devises; wave forces on

marine structures; reliability 0f1
offshore structures; marine

concrete; geo-textiles in coastal

protection; marine archaeology |
findings related to coastal

structures; breakwaters; dredge

material disposal; artificial neural

networks' applications; remote |
sensing applications; solar gel

pond; etc. Presentations were also

made on varicus aspects of oceans |
sciences like marine

hydrodynamics, port engineering

and management, marine

instrumentations, dredging and

environmental aspects, coastal

monitoring, energy and non-living |
resources.

The invited lectures dealt
with removing mud from marinas
and ports, coastal protection
measures on the east coast,
stratification of water bodies and its
implication on ports, sand
budgeting and coastal
management and on the
predictability of the ocean
environmental conditions.

INCHOE 2004 was |
attended by delegates all over India
from major educational institutes/
organizations/ private companies. |
There were 175 participants and
106 papers were presented. .

The above articles were |
published in the form of books with
two volumes edited by Dr 5.
Mandal, Dr V. Sanil Kumar and Dr
S. Jaya Kumar, NIO, Goa.

Dr M. Baba, Director, |
Centre for Earth Sciences Studies
(CESS), Thiruvananthapuram,
chaired the concluding fundjon_D |
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Seminars

iIP hosts First lndu-Nurwegiém

Seminar on Adsorption Technology

HE First Indo-Norwegian

Seminar on  Adsorption
Technaology organized jointly by the
Indian Institute of Petroleum (1IP),
DehraDun, and SINTEF, Oslo,
Morway, under the Indo-Norwegian
Cooperation Programme was
hosted at |IP.

Prof. I. M. Mishra, Dean, [

Saharanpur Campus, Roorkee

University and a member of the |
Research Council of IIP, was the |
Chief Guest. One of the important |

roles of adsorbents is to remove
sulphur, a prominent environment

pollutant, from petroleum fuel and

to desulphurize it or make it sulphur-

free. 1t was in this context that Prof.
Mishra delivered his Keynote

Address. He said that adsorbents
have been in use since the earliest
times though their industrial
applications began in the 20"
century. Prof. Mishra in his highly
scholarly address talked about the
important role of the adsorbents in
petroleum refining and focused on
the importance of the regeneration
of adsorbents. He mentioned the
various methods of adsorbent
regeneration, e.g. oxidative
regeneration, radio/microwave
regeneration, ultrasonic
regeneration etc. Adsorbent
regeneration is used in gaseocus
separation, liquid separation ete.

| Besides, it has industrial, scientific

and medical uses as well. Prof.
Mishra drew the audience’s
attention to some hitherto
unexplored areas of adsorbent
related research, wviz. multi-
compound adsorption and stressed

| on the need to work in this direction.

Prof. 1. s, Mishra, Dean, Saharanpur Campus, Roorkee University, delivering
his Keynote address. Seated on dais (frorm left) are Shri P L. Marayan;
[3r M, O Garg and Dr Michael Stocker

Earlier, Dr M. O. Garg,
Director, 1IP, introduced the Chief
Guest and said that Prof. Mishra is
also a member of the Research
Council of the Thapar Institute and a
gold medallist from the Banaras
Hindu University. He has also been
a member of the Scientific Advisory
Council of the Ministry of Petroleum
and Natural Gas. Dr Garg referred
to Dr Mishra as a pillar of Chemical
Engineering in India having
contributed to the fields of bio-
chemical engineering, biomass,
thermodynamics etc. Dr Garg
welcomed all the participants and
guests and presented an overview
of adsorption technology. He said
that, in view of the importance of
adsorption, the adsorption units of
refineries should be made more

active. Dr Garg outlined the
desulphurization activities and
development work on adsorbents
going on between IIP and SINTEF.
Remarking on the presence of the
representatives  related  to
adsorption technology from all over
the country at this seminar, he
expressed the hope that the
deliberations of the seminar would |
pave way for further research in this
field.

Shri F. L. Narayan, Chief,
Programme Management
Committee, Government of India
presented an overview of the Indo-
Norwegian Cooperation
Programme. He talked about its
objectives, namely establishing a
dialogue between the two countries
and between the governmental and
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Foundaticn Day Celebrations

| non-governmental institutions
established within the countries and
building long-term environmental
cooperation etc.

Dr Michael Stocker, of
SINTEF, Chairman ‘International
Zeolite Association, Catalysis
Commission, and Chief Editor,
‘Microporous and Mesoporous
Materials’, presented the
background of the India-Eurcpean
Union strategic cooperation. He
outlined  the Indo-Norway
Institutional Cooperation
Programme and said that under this
programme work is going on to
develop technology for removal of
sulphur from petroleum products.
Dr Stocker said that the seminar
would focus on the research
aperations of their field carried out
so far and on mapping future
directions.

The inaugural programme
| was”™ conducted by Dr A. N.
| Goswami, Scientist, IIP, and

Seminar Convenor who also
delivered the Vote of Thanks. O

HE IndustrialToxicology
Research Centre (ITRC),
' Lucknow, celebrated its 3g™
Foundation Day recently. Prof. Y.K.
Gupta, Director ITRC, welcomed Dr
Sukumar Devotta, - Director,
National Environmental
Engineering Research Institute,
Nagpur; Dr H. R. Bhojwani, Advisor,
Minister of State for Science and
Technology and Vice-President,
CSIR, and other dignitaries. He
informed them about the annual
| activities of ITRC. He said that the
| institute has always taken the lead
in carrying out research to

HE National Institute of
Oceanography (NIO), Goa,
recently conducted ‘Long
Hydrography Specialization
Course on Industrial Offshore
Surveying' for officers of the Indian
and Royal Malaysian Navy.
The Indian Navy explores the
sea-bottom and sub-bottom
features of the seas bordering
India using contemporary geo-
scientific methods. Accordingly,
the course comprised of a series
of lectures on Geological and
Geophysical surveying and
mapping techniques followed by
tutorials. Fieldwork onboard the
Coastal Research Vessel Sagar
Shuktiwas also organised in order
to provide practical training to the
participants. :
A valedictory function was
organized on completion of the

Course on Industrial Offshore
Surveying conducted by NIO

course. Cdr. P.I. Mathews, Officer-
in-Charge, Naticnal Hydrographic
School, Vasco-da-Gama, was the
Chief Guest. Speaking on the
occasion, Cdr. Mathews
appreciated the efforts of NIO in ||
imparting state-of-the-art training i
on Industrial Offshore Surveying ||
to the naval officers.

Dr Satish R.. Shetye,
Director, NIQ, handed over the
certificates to the trainee officers.

The Institute has been
imparting training to Navy Officers |
from India and abroad since 1997.
So far, 63 naval officers have
undergone this course, out of
whom 43 are from the Indian Mawy
and the rest are from Malaysia,
Indonesia, Nigeria, Sri Lanka,
Vietnam, Bangladesh and
Myanmar. 0

ITRC celebrates Foundation Day

safequard human health and
environment with ITRC scientists and
technical staff participating in eleven
networked projects of national
importance to accomplish R&D
targets leading to generation of new
knowledge of national and
international significance. Besides
networked programmes, ITRC
Scientists and technical staff have
been inveolved in in-house
programmes of national relevance.
He further apprised that the institute
has a very close interaction with
public and private services agencies
and regulatory agencies. Apart from

|
participation in societal mission |
programmes and human resource [
development programmes, special |
programmes were conducted on |
environmental awareness among |
school children in Lucknow city. He |
informed the dignitaries that the |
programme would be further

extended and strengthened to |
educate children of other states

also. In 2004, the institute took up |
a unique programme to exploit |
young minds, stimulating their |
creativity and nurturing scientific

temper by developing a SWIM Park r
(Scientific Wastes, Instruments & I
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