Message from Director, BARC

Dear Colleagues,

It s indeed a matter of great pleasure for me lo
welcome you all o the year 2002 and to wish a
lot of excil and professional satisfaction
in your pursuil for excellence in nuclear science
and technology in the New Year. 1 take this
opportunity to compliment all of you for the
tremendous contributions made by BARC during
the last year towards onr nation building tasks,
both in terms of our contributions in. the areas
of energy, food and bealth care as well as in (he fleld of national securify.
Mention must also be made of the painstaking efforts made by all of you in
detailing the various programmes fo be pursued in the 10" Plan period that
will ultimately fead us along the road map of our overall objective of
utilising nuclear science and technology for the well being of our society,

Now that the last year of 9" Plan is nearing to its end, we must organise
ourselves to complete the pending tasks for successfil completion of all
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projects that we bave promised to complete during the ¥ Plan period. To my mind, inter alia,
the completion of projects, like POTON Irradiator for enbancing the shelf life and minimising
the waste of potatoes and onions; Facility for Urantum Separation (FUS) for reprocessing of
irradiated thoria fuels; Medical Cyclotron for supply of F'( 7 ) - FDG (Fluoro Deowi-Glucose), for
bealth care of our people through PET; Nuclear Desalination Development Profect (NDDF) for
production of drinking water through bybrid (MSF/RO) technologies; Waste Immobilisation
Project at Trombay for vitrification of bigh level wastes; Refurbishing of CIRUS reactor, etc., are
somie of the tasks to be assigned topmost priority.

As you are aware, we bave a very ambitious programme in the Xth Flan, both in the power
feneration as well as non-power generation sectors o implement these plan programmes, we
need to work out a right sirategy by taking advantage of our traditional multi-disciplinary
strength along with measures (o take care of our existing weaknesses 5o as lo achieve the goals
of various important programmes, which are targeted to find solutions to the country’s energy
securily on sustainable basis, and also to contribule progressively more and more in non-power
generation fields by induction of radioisotopes and radiation technology.  Since India bas to
Jall back on its vast thorium resource for its energy securify on sustainable basis, our priority
Jor future RED work for power generation sector are centered around PFBR, AHWR and ADSS,

1 am confident that, with the full cooperation and commitment from each one of you, BARC will
Jfind solutions to the above needs of the country by following the path of pursuing excellence in
related areas of all basic sciences while we move towards advances in engineering science and

technology development. This would also call for strengtbening our links with other research
instilutions and University system.

fﬂﬂf&Wquﬁwq{mmﬁrl&m
coopenation in accepting some of inc and bardship in our professional life
because of certain securily measures that bave been enforced lo adopt in the interest of all of
us. | must also take this opportunily to compliment the commendable tasks that bave boen
carried out by the various wings of our lofal securily system lo preserve a sense of securily in
our working life (which is essential for performing bigh level RED work) during a time when a
sense of insecurity prevails almost everywbere else.

Before | conclude, 1 also take this opportunity to send the season’s greetings and best wishes for
the New Year to all the family members of my BARC colleagues.

Thank you

(B.Bhattacharjee)
Direcior



TRANSDUCER SYSTEM FOR REMOTE DETECTION OF WIRE
SPACERS IN ANNULAR GAP OF COAXIAL METALLIC TUBES

B.§. V. G Sharma, T, V, Shyam, Sanjay Panwar, A K. Shrivastava,

S, K Apra and 8.8, Rupani
Reacior Englnearing Dvision

Introduction

Ajow cost eddy cument transducer system, capable
of detecting thin wine metallic spacers made of non-
femous, low electrical conductivity materlals placed
in the annulus of coaxal whes made of similac
matenial properties (as thal of spacers) under wide
renge of operating lemperalures, has besn
designed and developed by Reactor Engineering
Division, BARC. The design and development
involved sensor design, signal conditioning unat
circuit design and data acquisition system hardware
and software development. The transducer systsm
can be operated remotely with 100 matres cabie
under elevated operating temperature up fo 100°C
in nowsy EMI and RFI fieids

A typical transducer system, namely Garter Spring
Detection Probe (GSOP), has been designed for
precise detection of Gartar Spring (GS) spacers in
coolanl channels of 220 MWe operating Indian
Nuclear Pressurised Heavy Waler Reactors within
an overall accuracy of 3 mm. This system has been

successfully used as an integral pan of INGRES
(INtegrated Garer spring REposilioning System)
tool, for remote detection and repesitioning of garter
spring spacers in 31 coolant channels of Unit1 of
Madras Atomic Power Staion (MAPS-1) during
March-Aprl 2000 This report gives design,
developmen! and performance evaluation of the
transducer sysiem

Background

The core of 220 MWe Indian PHWR (Pressurised
Heavy Water Reactor] mainly consist of 306
horlzontal coolant channal assemblies submenged
under heavy water modarator. Each coolant channel
assembly consists of two concentric horizontal
lubes called Pressure Tube (PT) and Calandria
Tube (CT). Fig.1 shows schematic of coolant
channel assembiy of PHWR. Each PT is spaced
fom associated CT by means of bangle
type spacers called Garter Springs (GS) which are
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placed around the PT at predetermined locations
along its length. The GS maintains the spacing
between PT and CT. The GS, PT and CT are made
of zirconium alioy which s a non-lerous, low
electrical conductivity material. The actual location
of G5 plays a very significant role in maintaining
stipulated service ife of coolant channels. The
displaced GS can lead to develop contact betwesn
PT and CT, resulting in farmation of hydride blisters
over a pariod of operation. The embritlement and
cracks caused by Ihe hydrides (developed In (he
form of blisters) will result in rupture and will lead in
eventual fadure of PT. There has been evidence of
these GS spacers shiffing from thelr instalied
locations in the early generation PHWRS, As such |t
was needed lo design and develop a fool system
which can precisely delect and reposition these
displaced GS spacers In the PHWR coolant channel
assemblies,

A tool, namely INGRES, has been designed and
developed for remote repositioning of these GS
spacers In highly radicactive coolan! channels of
220 MWe Indian PHWRs. One of the modules of
this lool system is the eddy cument transducer
system Garter Spring Delection Probe (GSDP),
which |s used for online detection of (hin Garter
spring spacers in the annular space of PT and CT
during operation of INGRES tool The precise

unfavourable electrical and magnetic properies of
similar nalure under hostile operating conditions of
intense nuchear radiation, presence of heavy waler
and wide range of operating temperatures is very
difficult task. |t adds to the challenge when the
system |s required to be operated from a distance of
100 meters in the background of high EMI and RF
noise generated In the reactor buliding, as ihe
success of INGRES operation depends on precise
and un-ambiguous on-line detection of G5

The GSDP system uses indigenously developed
cusiom made low cosl transducer and  signal
condifianing units. The data received from the signal
conditioning units of ransducer system is processed
through PC-based conlral system using custom-
made Data Acquisiion System (DAS) programs
specially developed in Visual Basic software for
operafion of the system. The constructional
features and performance evaluation of GSDP
transducer system during INGRES operation at
MAPS-1 are described in the foliowing sections.

Constructional Features

The schematic of transducer system is shown in
Fig. 21. It consists of GSDP transducer, Signal
Conditining Unit (SCU), Waveform Generator (WG)
and PC-basad Data Acquisiion System (DAS-PC)
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Fig. 26 Softwars features of GSOP sgnal anolysis module

) Transducer & Signal Conditioning Unit : The
schemalic of transducer and SCU is shown in
Fig.2.2 and Fig. 2.3 respectively. The ansducer is
made of nylon former  having two sets of primary
and secondary coils P1, P2 and S1, 52, These colls
ane connected in diflerential mode to eliminate the
affect of common mode signals. The colls are made
of super enameled fine winding wire having very low
resstance lempersture coefficlent In order io
minimise  the effect of lemperature on the
performiance.

b) PC Based Data Acquisition : The

¢) Signal Analysis Module : This module
facilitates off-line or online analysis and processing
of GSOP signature dala for precise detecton of GS
position in PHWR coolant channel Signal Slope
Detection (SSD) algorithms have been formuiated
for estimation of GS position by processing the data
recetved from GSDP signal conditioner unit. The
software & designed such that one can use digital
techniques ke fitering and smoothing of the raw
signal waveform in order 0 minimise |he scanning
disturbances and naise for ease in delection of GS
ocabon. User can go for Aulomalic mode of

for auto jon of GS |oocabion without

mavement in the channel, viz. posiion and feed, 5
conirolled by PC-based control system through the
commands given by operator Tha GSDP signals
recelved after processing from signal processing
unit is sampled, captured and stored slong with
axial position information of lool by the software.
The unprocessed and processed Garler Spring
signals as oblained on PC is shown In Fig. 2.4 and
Fig. 25 respectively The noise filtering and precise
signal profile festures of the software can be clearly
visuafised from these figures.

mamual intervention. This feature & shown in
Fig. 26

Sallent Features of Transducer System

{a) Posllion detecton accuracy - within 3 mm
{b} Operating *smnerature . Ambient to 100°C.
{c) Dperating distance - 100 metres cabie lengih.
{d) Operating capability | Under inlense radiation
figids of 10 * fo 108 rade/tr In the presence of
EMiand RF1 fields. (e) User friendly software
features: for auto detection of GS spacers. () In-



situ operating Mfe (under 220 MWe operating
PHWR coolant channel conditions) No fadures
observed even after 300 hrs of operation in MAPS-
1 ooalant channels.

Conclusion

The ducer system was fully used s a
part of INGRES system for detection of garier spring
spacers in 31 coolant channels of MAPS-1 reactor
durlng  March-Apri 2000, The  performance
evalualion of the fransducer was based on the

actual operation of the system in MAPS-1 reactor
coolant channels, The system has been designed
and developad indigencusly and Is @ low cost
allemative for any of the systems (having similar
fealures) avadable in the international marketl
Although the system was used for detection of
garter spring spacers in PHWR coolant channels, its
application can be extended for precise delection of
metallic objects or thin wire spacens in the annulus
of coaxial metallic tubes at elevated temporaiures.

INTERFEROMETRIC TESTING OF OPTICAL COMPONENTS:
TESTING FACILITIES AT THE SPECTROSCOPY DIVISION

OF BARC

R P Shukla and Dinesh V Udupa
Spectroscopy Division

Introduction

Optics and Spectroscopy have both evolved as
companion sciences wilh thair histories dafing back
fo the times of Galleo and Newton Realizing the
crucial role that optics was bound [o play in guiding
spectroscopy  research i limes lo come, the
founding tathers of the Spectroscopy Divislan had
envisaged the estabishment of an advanced oplics
Iabaratory in the Division for the in-house fabrication
and lesting of precision oplical companents. In lune
with this philosophy, the Division, from the very
begining, has been engaged in the design and
development of optical and  SDecUDSTOpIC
instruments in addition o pursuing basic and
apphed research in atomic and molecular physics
These instruments include high resolution Fabry-
Perol  Interferometsr, 106 meter grating
spectrograph, 1.0 meter Czemy-Tumer mone-
chromator cum spectrograph, 1.0 mater stanning
monochromator, 22 channel direct meading alomic
emission  spectrometer,  Seya-Namioka VUV

monachromatar, high resolution Vuv
monachromator, mulli-channel spectrograph using
CCD  delector,  telescopes,  periscopes  and
Interferometers. The Indigencus development of
these instruments require high preclsion optical
components such as Fabry-Perot plates of surface
flatness A/100, concave spherical mirmors of surface
sccuracy MJ20, plane mimors of surface accuracy
W20, prisms, lenses, glass windows, plane and
concave diffraction gratings. Therefors, an optical
workshop was established for the fabrication of
precision optical components o meet the

fy imp process
in order Io achieve high accuracy in the range of
20 1 A100. An opiics shop was, therefore,
established and a variety of auxiliary faciliies were
developed for the fabrication and testing of optical
components from fhe initiad grinding stages o the



Fig 2 Cptcal components such as plane mrces and
CONCave MaTOn

Interferomelry plays a major role in the lesting of
oplical components. The main advantages of
Inerferometric lests are thelr high sensitivity and
relative ease in inlerpretation. The uni of
measurement s 8 wavelength (i) of visible light.
The mast common light sources for interferometry
are sodium vapour lamp (A=589 nm), cadmium
famp, filtered mercury lamp, thallium lamp and
He-Ne laser (=633 nm) emitling monochromatic

on. The interf testing methods can
be divided inlo two categories

(1) Classical inlerfferometric lests using &
monochromatic source of light, such as sodium
lamp, filtered mercury lamp, thalium lsmp, or Cd
lamp, having a short coherence length of less than
10em,

{2) Laser interferomelnic tests using @ He-Ne laser
s source of highly monochromatic fight having long
coherence length of 100 om of more.

The choice of a parficuiar tes! depends on many
faciors such as simplicity of fabricaion of the lesi
set-up, smpiclty of he adustment ease of
interpretation, avaiisbiity of property configured
laboratory space such as dark moom, space with
long comdor, dust free room and avaiabiity of
egupments such as vibraion isolafion (able,
spectal lamps, lasers, spediications of oplical
components such as sze, radius of cunvalure,
f-number and cost of the equipment Therefore, 8
single test satup will not serve fhe purpose of
testing optical components of vanious specifications.
Keeping In view the present and future testing
requirements, a laboratory consisting of several fes!
equipmen! wes eslablished in the Division
Applications of the vanous interferometers and
festing equipments based on them are discussed
below.

Nowton interferometer
One of the first laciiies o be set up was the
Newton interf o test ihe y of plane

surfaces up to 200 mm in diameter Here, fhe
inferfarence fringes are obtained betwesn a master



surface and the test surface with sodium lamp as 8
source of lumination. The estimation of surface
accuracy s done visually in the optics shop during
polishing and figuring the plane surfaces. The
accuracy of the measurement is /8,

Fizeau Interferometer

& Fizeau interferometer was designed and
fabricated to test the accuracy of plane surfaces up
fo 150 mm in diameter. The colimated beam of
sodium light is used to obtain the Fringes formed by
the interference of light bouncing off from the master
surface and the test surface This is a laboratory
equipment o test fhe finished optically plane
surfaces with an accuracy of /20,

Twyman Green Interferometer

& Twyman Green mierferometer was designed and
set up fo measure homogeneity of plane ended
glass materials like prisms, laser rods, finished glass

d elc. The § is ial for testing
varieties of prisms and laser components up to an
aperture of 95 mm. The instrument is useful for
measunng wedge angle of nearly paraliel plates of
diameter 95 mm with an accuracy of 1.0 &
second. A thallum lamp s used for oblaining the
interference Iringes while lesting the optical
components.

Laser Fizeau Interferometer
A laser Fizeau interferometer was designed and
jeveloped to the homogeneity of raw glass

malerial, laser material and finished plass windows
up to an aperiure of 85 mm The instument is
useful for measuring wedge angle of nearty parallsl
plates of diameter 95 mm with an accuracy of 0.5
arc-second. The source of fight used in the
interferometer is 8 low power (~2 mW) He-Ne laser
emitfing visible radiation (A= 832.8 nm)

Oblique Incidence Interferometer
An oblique | ferometer was desig

metal plates, finely ground surfaces, etr. The
Interferometer makes use of a wedged plate as &
beam splitter, Large surfaces (say, one metre
across) can, al one siretch, be examined at an
angle of incidence of B3* with an accuracy of 2.5
microns. It is also possible to use the interferometer
to test the straightness of cylindrical rods and
tapered rods, The source of light used in the
Interferometer 1s @ 2 mW He-Ne laser emitiing a
wavelength of visible radiation (532.8 nm).

Jamin Interferometar

A Jamin interferomeler was developed to ascertain
the homogeneity of laser rods and Brewster
windows up 1o an aperure of 25 mm. Low power
He-Ne laser is used for oblaining Interferance
fringes. Tha instrument is compact and stable and
does nol require any speclal adjusiment or & dark
room. It Is used for quick measurament of wedge
angle of Brewster windows with an accuracy of 10
arc-sacond.

Mach-Zehnder Interferometer

The Mach-Zehnder interferometer is a wide aperiure
{100 mm) Interferometer which employs a low power
He-Ne laser (A = 6328 nm) as the light sourca, The
Instrument was designed and fabricated 1o measure
the homogenelly of glass materisls. Such an
Instrument was supplied to C, G, C. R. |,, Kolkata,
Wavefrant deformations in long laser rods (say 500
mm) can be measured with an accuracy of A/10
using this interdferometer, In addition, wedge angle
of nearly parallel plates is determined with an
accuracy of 2.5 arc-second. The Instrument Is stable
and does nol require a dark room and vibralion
Isolation table for oblaining the interference fringes.

Murty Interferomater

The Murty plate shearing interferometer (named
after Or. M. V. R K. Murty who headed the optics
section of Spectroscopy Division until 1881) was

and developed for the lesting of unpolished
surfaces and non-oplical surfaces such as lapped

gned and fabricated for measuring the
divergence of a laser beam. The instrument is used
routinely to measure the focal length of lenses,



radius of curvature of concave and convex spherical
mimors with an accuracy of 10 micron. The
interferometer conssts of a single plane paraliel
plate and low power He-Ne taser (A = 6328 nm).
The Interlerometer is used for measuring refractive
index of glasses and lguids with an accuracy of
0.0002.

Ronchi Test Facllity
manmwmsbdazsmxzﬁm
gratig of ruing 1 80 linas/inch
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measure the radius of curvature of concave
spherical surfaces The instrument is used routinely
for estimating the surface accuracy of concave
surfaces during fabncation stages. I is possible to
test the surface of concave sphencal mimors with an
accuracy of A10. The accuracy in the measuremeant
of radius of curvature is one part in one thousand.

Scatter Plate Interferometer

The scatier plate intederomeler was set up 1o

ki dkibons &l Rpb
mirrors (|, concave surfaces coated with & thin
film of aluminium) of l-number greater than 5 The
interfarometer consists of a scatier plate Muminated
by a 36 wall automobile lamp. The accuracy of
measurement n Ihe burface distorion & WE
whereas fhe accuracy In the measurement of radius
of curvature is ong part in one thousand.

Point Diffraction Interferometer

The point diflraction interferometer was procured to
mainly the ' af lenses,
A He-Ne laser is used as the light source to produce
Interference fringes. The n‘hrhlm was dsc
used for g the d
produced by a concave spherical mimor. Maxmum
aperture rabio for testing of lenses and contave
mismors is 72 The accuracy of measurement is 220,

Wodified Jamin Interferomater

The canventional design of the Jamin inlarferometar
was modlfied o measure small differences in

refractive indices of nearly identcal fiquids. The
instument was fabricated with 8V, 3A tungsten
filament tamp as a source of light. All the opiical
components ke precision oplical plates, liquid cell
and wedge plate compensator were fabricated
indigenously with an accuracy better than A/20,
With a cell of length 25 mm, i has been possible to
do analysis of heavy water i fhe purity range of
99.9% to 99.59% with an accuracy of 0.01%, laking
advantage of Ihe small difierence in the relractive
indices of H;0 and 0:0. With shotter celis, it s
possible 1o reduce the sensilivity and Increase the
analytical dynamic range. With each cel a
cailbrafion curve has fo be oblained for any liquid
before measurement. Fig. 3 shows the pholograph
of the modified Jamin inlerferometer developed in
Spectroscopy Division.

Fig.3 Modified Jarmin interferormater for heavy walsr anafysis

Zygo Interfaromuter

This interferomaler is a very expensive, state-ol-the-
an instrument procured under the VIIIth plan mainly
fo |mprove the existing polishing procedure and lo
develop lurther oplical grinding and polishing facility
for generating cyfindrical surfaces required for
synchrotron related optics. The mnstrument has a
built-in He-Ne laser (A= 6328 nm) &s & source of
light, CCD camera for recording the interferance
fringes and 2 compuler-based data acquisiion
system o measure Ihe fringe spacing and for
analyzing (e dala lo convert them to the actual



shape of the wavefront under test The accuracy of
the measurement i better than M50 and Is
dependent on the optical guality of the reference
surface. The syslem accuracy s w20 for
plane surfaces and 210 for spherical surfaces.

Fig. 4 Zygo phase megswng inferferometer for precision
fasting of opdcal components

Maximum test aperture is 102 mm. Fig. 4 shows the

square (ms) deviations from the ideal plane
surface.

The principal performance capabilities of the Zygo
interferometer system are:

To measure surface distortion of :

» Plane surfaces

« Convex spherical surfaces

» Concave spherical surfaces

» Cylindrical surfaces

To measure transmitted wavefront quality of :

» Windows = Prisms

= Lens systems

photograph of the Zygo interd

from Mis Zyge Corporation (USA) anﬁmm
Interference fringes obtained for plane surfaces on
the Zygo Interferometer. Fig. & shows typical
contours | isometric phase recorded for & plane
surface using Zygo interferometer. The phasa map
shows the shape of the actual surfaces aslong with
peak-io-valiey (p-v) deviabion and the rool mean

SrEg equaly waced higes or  piline Sutacy
showing 3 peak eror of 410

Al these fealures have been exploied for the
vanious RAD activities of the Department.

demhmbrn.ﬂm mm:mﬁ
wrorof 42

Fig 5 Typical interferograms cbiamed for a plvt surface i & Zygo nteriamenst
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Intarfarence Autocollimator

An interference autocoiimator was designed and
fabricated to measure the emor in the 50° angle of
the cube comer prism and the right angle prism.
The accuracy of measurement is of the order of one
anc-second,

Autocollimator, Angle Dekkor and Gonlometer

The autocolimator and angle dekkor have been set
up for messuring the emors in the 90° angle and
45" angle for right angled prisms and cube comer
prisms in the laboratory. The angle dekkor
measures the erors in the 90" angle in the range of
0-50 arc-minute with an accuracy of 20 arc-second.
The autocolimator measures the emors in 90° angle
In the range of 0-60 arc-minute with an accuracy of
10 arc-sacond. The goniometer is used to measure
angles of prisms such as 60° prism, 30" prism, 80"

prlsms required for laser and spectroscopic
Instruments.

Cylindromeater

A gylindrometer was designed and fabricated for
measuring the radius of curvature of cylindrical
surfaces. Alfhough lis working principle Is based an
geometnical oplics rather than interferometry, |l is
included in the present aricle becausa it has been
repealedly found 1o be uselul for checking the
radius of curvature of Rowiand circie mounts, glass
tubes, metal cylinders and cylindrical surfaces
during he grinding and polishing stages.

Concluslon

An advanced oplics laboratory has been
established for the fabrication and festing of
varielies of optical components, The facilities are




baing ively used for fabrk precision
oplical compenents such as Fabry-Perot plates
{surface accuracy ~A/100), |aser mirors, Brewster
windows, concave spherical mirrors, piane mirmors,
ete, required for R & D activities of Speciroscopy
Division, Laser & Plasma Technology Division and
other Divisions of BARC as wel! as other DAE units.

BARC TRANSFERS
TECHNOLOGY TO
NUCLEONIX SYSTEMS
PRIVATE LIMITED

BARC transterred the technical know-how for
*Spectrum Stabifising BK MCA Card with associated
software” fo Mis Nucleonlx Systems Pt Lid,
Hyderabad, on non-exclusive basls.

Signing of technalagy transfer egreement. Seen from nght 1o
faft Mr PR Mukhopadhya, Or 5K Kataria, Haad, Elsclronics
Divigian, BARC, Mr AM. Pglankar, Engineer-in-Chargs, E&I
TTECD, Dr G. Govindargfan, Dischor, ASM Group, BARC, and
Mr JN. Reddy, Managing Director, Mrs Nuciecnix Systams
Pd.Lid ]

This MCA card is a PC plug-in card consisting of 8K
Channel 100 MHz Wilkinson type ADC with
capabllities  such a3 spectrum  stabilization,
advanced dead-time correclion and multi-channel
scaling (MCS) mode of ocparation. It is used

densively in nuclear i n for
in physics, radicchemisiry and many branches of
science. Four of these cards can be run on a single
PC. They can operate independently In different

modes. This is a low cost, economic, versalie and
multipurpose  PC add-on card, affordable for
University Laboratories.

This technology was developed at Electronics,
Division, BARC, Technology Transfer and
Callaboration Division coordinated the complete
technology  fransfer process  Involving  the
preparation of technology documents, technalogy
fransfer agreement and adverising of the
fechnalogy.

TRAINING COURSE ON
USE OF RADIOTRACERS

A BRNS-RTAC spansored National T:alrung Coursa
on 'Use of Radi in |

Pre ity' was held al Radi &lsotopicTraoet
Laboratory (RITL), College of Basic Sciences and
Humanities, G.B. Pant Unlversity of Agrculiure
and Technology, Pantnagar, Ubtaranchal Stale,
during July 30-August 10, 2001, There were 33
participants from different parts of the country.

s

‘mnmxmﬁzcmim 5 INNCRERSING
AGRICULTURAL PRGDUCTIVITY 3

Inauguraf function From Jeft fo right - Or F. Singh, Or R.C
Port, Arof JB. Chowduy, Vice-Chancala, G.B. Pant
University of Agricultura and Téchnalogy, and Or 87 Kale.

The course was inauguraled by Prof Dr JB.
Chawdhury, Hon'ble Vice-Chancellor, GB. Pant
Universty of  Agricultura  and  Technology.
DOr Chowdhury appreciated the help of BRNS-RTAC
and BARC for organizing this Training Course in



Paninagar He expressad that further cooperation
between these two nafional Insiiutes would

g ihe ag n inda
Dr 5P Kale, Nuclear Agriculture and Biotechnalogy
Division (NASTD), BARC, expressed the need for
the nationalization ol research afforts for achieving
the goal of evergreen revolution.  Dr Kale read
the keynote address on ‘Food Security” by
Dr SF DSoura Head, NABTD, BARC
DOr SP. Kale Dr (Ms} 5. Ramani and Ms A Verma
from NABTD, BARC, served as facully members
The Course Coordinalor, Dr (P Singh, in-Charge
RITL and Prolessr of Physcs, GB Pant
University, expressed hs hearfisit fhanks 1o BRNS-
RTAC for sponsoring this nationa! event.

My A Verma demonsirating nucisar inchnigues of e Tranng
Course

The parficipants in their leadback were very
enthusiastic and hoped that such Tralning Courses
with considerable inhouse practical work would
help them in their research, Prol P. Singh, Head,
Physics Department, and Dr RC. Pant, Dean,
Coliege, College of Basic Sciences and Humanilies
and Chairman, Organizing Committes, activaly
participated in the Training Course making & more
meaningful. The course generaled a ol of interes!
in the local and national Press. A collection of
lecture notes was brought out at the end of the
course, which would serve as a manual for use of
radivtracers in agncultural research

SYMPOSIUM ON
'INTELLIGENT NUCLEAR
INSTRUMENTATION
(INIT-2000)

A BRNSsp d Sy on intelig
Nuclear Instrumentation (INIT-2001) was organized
by Electronics Diwision of BARC dunng February
68, 2001 a Muftiporpose Hall of BARC Guest
House and Training School Hostel, Anushaktinagat,
Mumbai

The ow d iming resp
from 2l the units of DAE, Delence Laboratones, IITs
and other simiar institutes, including participation
from sbout 18 ndusiries In related areas. Over 350
eniiss  and n the
¥ papers and invited

with 120 &

talks.

The symposium was naugurated by Or And
Kukodkar, Chairman, AEC, who emphasized the
need for high quality and rellable instrumentation for
smooth and efficient operation of reactors and



recent limes with rapld developments in the fleld of
semiconducior electronics ke development FPGAs,
ASICs and varous Networking techniques and
witeless lechnologies, A symposium fike (his
provided & good opporunity o scientists and
engineers in India, particularly those working In
DAE, to come logether o discuss related issues
and plan co-ordinated designs for development and
deploy of futuristic instn i

With the help of contributory papers and invited
laks by experts in respecive fields, following
imporiani fopics in nuclear instrumentation were
covered in the symposium.

(1) Radiation D (2) Apph of FPGAs
and ASICs in Instrumentation, (3) Smart/Portable/
Field [4) Accel R fHealth
i B Monitoring :
(5) Nuclew Instumentaion for Basic Research
{6) Medical Instrumentation, (7) Instrument Net-
working including Field Buses, mmm&
T and their App
md{B]NTa‘.Imqnasnhm

In zddition 1o regutar sessions, the symposum also
included a dedicated session for defberation an the
topics of current trends in nstrumentation, in which
representatives from vanous R & D centers, Public
Sector units like ECIL and privale industies
participated for discussing issues for quick and
efficient realisation of the projects.

Dr R Chidambaram, Scienfific Advisor to fhe
Govemment of india, delivered an evening talk on
"Nuclear Instruments | the Present and the Future”
highlighting the future lechnohgy

The p dings of [ g all the
wnmhumwmmmmmmmwmu
symposium and was well appreciated

Considering the usefulness of such symposla for
keeping In pace with rapid developments taking
place in the field of nuclear instrumantation, it was
suggested by many parficipants that the symposium
I the fleld of nuclear instrumentation should be
organized more frequently, probably once in every

two years, instead of once in every four years as
has been the practice so far.

GRADUATION FUNCTION
OF OCES44 & OCEP10

The graduation function of the 44% balch of the
Crientation Course for Engineering graduales and
Science post-graduates (OCES44) and the 10
batch for Engineening post-graduates (OCEP10)
was held on Thursday, August 23, 2001 at the
Cenfral Complex Auditarium, BARC. Al Chisl
Marshal AY. Tipnis (PVSM, , AVSM, WM, ADC) was
the chief gues! for the function and gave away the
Homi Bhabha prizes. 118 trainee scientific officers
from OCES44 and 12 from OCEP10 graduated and
were Inducted into the DAE family. The lable below
lists the Homi Bhabha Awardees. Mr Suman Neogy
of metallurgy discipline stood first among all the
twelve discipiines of OCES44 securing 87.69%
marks. Dr Anil Kakodkar, Chairman, AEC &
Secretary, Department of Atomic Energy, Mr B,
Bhattacharajee, Director, BARC, Dr RB. Grover,
Associate Diector, TCAIR Group, BARC, and Dr
SP Garg, Head, HROD, BARC, addressed the
trainee officers.

Mr Suman Neogy of metalugy dscipine who siood fesl
amang aif the iwedve discpines wilh 67 £7% manks, recening
fhe Homi Shabhe prize from the Chisf Guest. Ar Chisf Marshal
AY Tpng



meeting of the Goveming Council heid on October
20, 2001 in recogniion of his distinguished

Name Disclptine Py g
Marks

Me A Chab y | MechEngg. B4.56
Mr A K. Tiwan Chem. Engg. 8543
WS Nu:q!_ Metalurgy 8789
Mr Suresh Kumar | Elecl. Engg. 78.80
Mr VM Shagaya | Instr. Engg. 8174
Mr H. Bk Ek ics £ngg 8348
MsSA Damie | Comp. Engg. 81.10
MrY.S_ Kashyap | Prysics 8122
Mr M. Kumbhak Chemistry 86,57
Mr D. Sharma Bio-Science 8059
Mr 5. Anand Environ. Science 7208
| MrDC. Biswas | OCEPID 860

BARC SCIENTISTS
HONOURED

outstanding work. The award
given annually by Goyal Foundation, Kurukshetra,
cames @ cash amount of Rs 1 lakh and a gold
medal (22 ct), weighing 20 grams, along with a
citation.

®
g

gribition 1o "Enginassing’.
» Dr Ramesh Chander of Food Technology
{ Division, BARC, has developed
f' '. Adificial Viral Envelopes (AVE)
- N during his post-doctoral studies
P al University of Fords,
Gainesville, USA. Viral mimicry
using AVE may be a means for
tageted inraceliular defivery of
nucleolides and gene constructs. These were
demonsiratad by his studies with Ricin A and Cystic
Fibrosis Trans-membrane Regulator (CFTR) gene
delivery system. Effective targeing of the
respiratory epithelium and subsequent comection of
cystic fibrosis defect using AVE and the p CMV,
CFTR expression veclor has been studied. Thus,
the potential of AVE for gene therapy, vaccination
and cell targeting of ant-bacterial, anti-viral drugs
was shown. The AVE lechnique has been patenied
(US Patent No.: 5232342) by University of Florida.
Dr Chander received a sum of USS 3825 for making
this impariant contribution.

» A technical paper *Ceramic Processing under

Microwave Field" by Abhijit Ghosh,

D.D. Upadhyaya, Ram Prasad and

| =~ AK. Surl of Materials Processing

"L Division, BARC, and presented by

Mr Abhit Ghosh of Ceramics

Technology Section, has won the Best Presentation

Award at National Conference on Recent Advances

in Materials Processing, RAMP-2001, held at

Annamalai University, Seplember 2001 Mr Abhijit

Gosh is engaged In the development work on

structural ceramic materials through conventional
and microwave processing routes.
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