


Development of ααααα-Al
2
O

3
:C phosphor for

personnel dosimetry using optically stimulated

luminescence technique

Presently, two techniques are used for dosimetry, for

measuring doses received by individuals, working in

radiation environment. One is the Thermally Stimulated

Luminescence (TSL) techniques and the other is Optical

Stimulated Luminescence (OSL) technique. The OSL mode

of luminescence has added advantages of a) operation at

room temperature b) avoidance of thermal quenching

c) multiple and faster readouts of doses and d) can be used

for remote measurements. For this purpose, a highly

sensitive, transparent and chemically robust OSL phosphor

is required.

The present article describes two methods of developing

such a phosphor for personnel dosimetry. The TPPED in

collaboration with RSSD, has developed a phosphor of

α-Al
2
O

3
:C, using two new techniques of preparation.

In the first method, α-Al
2
O

3
 single crystals are heated in

reducing environment, in the presence of graphite and

in the second method, a simple and inexpensive technique

of melt processing alumina powder in reducing

environment has been demonstrated.

In the Next Issue
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A REVIEW ON THE DEVELOPMENT OF

ENRICHMENT SCANNERS FOR PLUTONIUM AND

EXPERIMENTAL URANIUM NUCLEAR FUELS

Introduction

Plutonium-based fuels for both fast and thermal

reactors are being fabricated by BARC. Plutonium-

uranium mixed carbide fuel pins for Fast Breeder Test

Reactor (FBTR) at Kalpakkam, are being fabricated in

the Radiometallurgy Division. Uranium-plutonium

Mixed Oxide (MOX) fuel of various types, for thermal

and fast reactors are being fabricated in the Advanced

Fuel Fabrication Facility(AFFF), BARC, Tarapur.

The performance of the nuclear reactor depends on

the specifications of the nuclear fuel and other

components that make the reactor. The shape and size

S. Muralidhar
Radiometallurgy Division

and

J.P. Panakkal
Advanced Fuel Fabrication Facility

and

A.V.R. Reddy
Analytical Chemistry Division

ABSTRACT

Gamma scanning is a nondestructive assay technique, which can be effectively used for inspection of nuclear

fuel pins. The fuel pin is scanned along its length, to ensure that the fuel conforms to specifications, meeting

the stringent requirements of uniformity, enrichment and active stack length,  required for optimum performance.

Methodologies for scanning of nuclear fuel pins were developed at BARC during the last three decades and a

few gamma scanners were fabricated. These gamma scanners are based on using either Passive Gamma Scanning

(PGS) or Active Gamma Scanning (AGS) techniques. The fabricated scanners were tested, calibrated, validated

and are currently in use. In the present article,  three gamma scanners that were fabricated for FBTR fuel pins,

MOX fuel pins and for gamma absorption fuel densitometry are described. Spatial differential plutonium gamma

activity (80-500 keV) using a NaI(Tl) detector  was measured in both the FBTR and MOX fuel pin scanners,

based on PGS. Provision to carry out active gamma scanning by active interrogation, which is helpful in

revealing the internal details of the fuel elements, was also made. A modified FBTR fuel pin scanner bench

mechanism has been used as a gamma absorption fuel densitometer, with 57Co gamma source, in which

transmitted gamma intensity was measured. Transmitted intensity profile was utilized, to calculate the active

stack length of the fuel pin, fissile material density and its uniformity in the fuel pin. The precisions for stack

length and fuel density were better than 0.5% and 5% respectively.
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of fuels is decided upon, by the nature and type of

nuclear reactor e.g. for the FBTR, the fuel is in the

form of small ceramic pellets stacked together with

other hardware and encapsulated in SS clad tubes, for

the BWR, the fuel is uranium and plutonium mixed-

oxide ceramic pellets stacked and encapsulated in

zircaloy tubes, for the PFBR, the fuel is ceramic pellets,

slightly bigger than the FBTR pellets, stacked and

encapsulated in SS clad tubes. The fabrication of these

fuels, therefore, includes many nondestructive

inspection techniques, to ensure their conformance

to specifications, so that they perform optimally in a

nuclear reactor. One of the characteristics that the

nuclear fuel material (shaped and encapsulated) that

needs to be evaluated for, is their fissile enrichment

and uniformity of spatial distribution. Non-destructive

assay based techniques use the emitted gamma or

neutron radiations from the nuclear fuel, to assay or

characterize the content of the nuclear fuel, in a

fabricated fuel element. These techniques which are

very essential in the area of safeguards and security

for nuclear fuels, can be adapted to serve as tools for

inspection in the quality control of fuel elements during

fabrication. There has been extensive collaborative

work carried out in Radiometallurgy, Advanced Fuel

Fabrication Facility, Radiochemistry and Reactor Control

Divisions towards development of the enrichment

scanners, for the quality control of fabricated nuclear

fuels.

A nuclear fuel element consists of appropriate

hardware placed on either side of the active nuclear

fuel pellet stack, to hold it in place, encapsulated in a

clad–tube by welding end-plugs to both ends of the

tube. After encapsulation, it is important to confirm

the enrichment of the fuel pellets, the uniformity of

enrichment along the length of the fuel stack and

length of the active fuel stack, nondestructively. The

order of all the internal components, from the bottom

plug-end to the top-plug end, inside the fuel tube

also requires to be confirmed.  Nondestructive

inspection of these characteristics of the nuclear fuel

element, is carried out using Gamma Scanning. The

term scanning implies the uniform motion of a fuel

pin in front of a collimated and shielded detector, so

that, the spatial distribution of gamma activity along

the length of the fuel pin can be evaluated, based on

the recorded activity profile.

Gamma scanning is carried out in two modes i.e.

Passive and Active. In Passive Gamma Scanning (PGS),

the signature gamma rays emitted by various isotopes

in the fuel are measured. In Active Gamma  Scanning

(AGS), measurement of the absorbed / transmitted

gamma radiation  from an external gamma source,

which is made to pass through the fuel or fission

gammas from fissile material in the fuel pins, irradiated

with neutrons, is carried out.

Description of a gamma scanning system

A typical gamma scanning system will have a bench

mechanism which is designed and developed for the

purpose. Fig. 1 is a schematic of a typical scanner

system. It has a provision to place the shielded

Fig. 1. : Schematic of a gamma scanning system
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spring support disc and a spring to hold all the

components in place and the top plug. Fig. 2 shows a

schematic of the FBTR fuel pin.

Fig. 2 : Schematic view of an FBTR fuel pin

radioactive source with the collimator and the fuel

pin. The collimator of the source was chosen such

that, its diameter and height are less than the diameter

of the pin, which is the maximum path length. A well

shielded detector is placed across the source,

immediately after the pin. The collimator of the

detector is arranged to receive the transmitted beam

of the gamma rays.  A provision is made for the

uniform motion of the pin, to enable the density

measurements as a function of length. The vibration

free uniform movement is achieved by a stepper motor

controlled bench mechanism.

Data Acquisition system

The system includes a PC with PC compatible card,

and a gamma ray counting system with a Single

Channel Analyzer (SCA). The output from the SCA is

fed to the PC. The counts from the SCA are recorded

in the Multi Channel Scaling (MCS) mode with a

selectable dwell time. The data, which represents the

emitted intensity or transmission intensity as a function

of the length of the pin, is stored in an array. A running

twenty point average method can be used, to reduce

the local fluctuations.

Gamma scanning of FBTR fuel elements

The FBTR fuel pin is a stainless steel tube, sealed at

both ends by welded stainless-steel (SS) end-plugs [1].

Inside the tube, from the bottom end-plug, are the SS

plenum tube and plenum tube support disc, a uranium

carbide insulation pellet, the plutonium-uranium

carbide fuel stack, another insulation pellet and finally

an SS

A combination of PGS and AGS is required to monitor

the active fuel stack and the internal arrangement of

the SS components. The passive gamma scanner

developed for the monitoring of the active fuel stack,
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is shown in Fig. 3. Fig. 3a shows the FBTR scanner,

modified to be adapted for the scanning of longer

fuel pins. A differential measurement of plutonium

gamma ray activity, using a 3"x3" NaI(Tl) detector is

performed, by moving the fuel pin (mounted on the

cassette) with a uniform speed in front of the detector

with a suitable collimator and recording the activity

in a multi-channel analyzer in multi-scale mode. A

typical activity profile is shown in the Fig. 4.

The uniformity of enrichment in the fuel pellets is

observed by the plateau of the

activity profile, while the active

stack length (L) is estimated by

L(mm)=FWHM(channels)*dwell-

time(s)*speed(mm/sec).

The accuracy obtainable in the

measurement of the active fuel

stack, depends upon the precision

of speed of movement, width of

the collimator and the FWHM. The

specified accuracy of estimating

the active length to better than

0.5% has been achieved, using the

gamma scanner. As only the active

fuel stack is examined by PGS, AGS

is used to examine the internal

arrangement of the hardware

components in the FBTR fuel pin

[2]. A gamma source, 57Co, is on

the opposite side of the detector,

so that, the fuel pin is between

the gamma source and the

detector. Fig. 5 is a typical

absorption profile of a fuel pin. The

absorption being distinctively

different for all the stainless steel

hardware, these are clearly

distinguished from the fuel pellets.

The insulation pellet is

distinguished by the dip in the

activity profile, before the active

fuel stack. The absorption of the gamma-rays in the

(U,Pu)C active fuel stack, is actually greater than for

the insulation UC pellets, but due to gamma radiation

from the fuel itself, the absorption profile of gamma

activity appears to be less than for the insulation pellets.

A gamma scanning system has been developed, in

which the detector and source are moved

simultaneously,  while holding the fuel pin and rotating

it in position if required. The major advantage in

this being, the total movement of the detector is

Fig. 3 : Passive gamma scanner for FBTR fuel pin

Fig. 3a : FBTR fuel pin scanner adapted to scan longer fuel pins
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limited to the length of the fuel pin as compared to

the earlier scanner, in which twice the length of the

fuel pin has to be provided to move the pin in front of

the detector. Fig. 6 shows a picture of the scanner.

Fuel densitometry

The gamma scanning system was used as a fuel

densitometer, to observe and measure the variation of

the fuel density distribution, along the length of fuel

rod. A gamma absorption fuel densitometer, for

measuring the fissile material density and uniformity

in a fuel pin, is based on analyzing the transmission

gamma ray intensity.

The extent of attenuation of gamma rays while passing

through matter, depends on the atomic number (Z) of

the material, its density (ρ) and path length (x). The

intensity of the transmitted gamma rays (I) of a given

energy, is related to the initial intensity (I
0
) and the

mass attenuation coefficient (μ) as

I = I0e
-μρχ

The mass attenuation coefficient is related to r and

therefore the transmitted gamma ray intensity, I, is

used, to arrive at the density of the fuel pin that is

scanned.

Cobalt-57 was used as the gamma ray source and

experimental fuel pins were scanned. The feasibility

studies indicated that, the density distribution in the

pin and its active length could be reliably measured

using this system. The averaged values were used to

calculate the density corresponding to each

measurement and a typical profile is shown in Fig.7.

Analysis of this profile gives the fuel column length

and the density of the fuel, along the length of the

fuel column. Active length of the fuel pin is calculated,

using the Full Width at Half Maximum (FWHM) of

the profile, as described earlier.

It was required to measure the activity profile with an

accuracy better than 15% between neighbouring points

of the fuel element and the length of the active stack,

with an accuracy better than 0.5%. The measurement

accuracy required was due to a stringent specification

on the total weight, to be determined, of the fissile

element available in the fuel element. Feasibility

experiments were performed using this gamma

scanner, specially fabricated for these experiments, to

arrive at the optimum parameters such as speed at

which the fuel pin should be moved, the collimator

Fig. 4. : Gamma-ray activity profile of a typical

fuel pin

Fig. 5 : A typical activity profile of an active
gamma scan of an FBTR fuel pin
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dimensions and the dwell time in the MCS mode.

Typically, fuel pins of about a meter length and

diameters of about 6mm were scanned using this

system. The density distribution is shown in Fig. 8.

To correct for the attenuation in the clad material, a

typical clad tube was also scanned and the profile is

Fig. 6 : Gamma scanning system with detector and source moving simultaneously.
The pin can be rotated at variable speeds.

Fig. 7: Density calculation : a typical profile Fig. 8: Density distribution

given in Fig. 9. Using

this set of data, density

of the fuel pin could be

measured with accuracy

better than 5 %.

In order to identify the

pins with varying

densities, three

segments of different

densities were scanned

and Fig. 10 shows the

obtained results. From

this it was concluded,

that the density variation

of even 5% could be

measured reliably with

this system. This system

also can be used to

measure pins with different materials and Fig. 9 shows

the difference in the profiles of identical segments with

empty tube, gadolinium and fissile material.
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The above described feasibility experiments indicate,

that the density profiles and the active length can be

reliably measured, with this scanner. The optimum

parameters were established.

Gamma scanning of BWR MOX fuel pins

Passive Gamma Scanning of  three-meter long

BWR MOX fuel pins has been carried out at

AFFF [3]. The fuel pin scanner (4m long) at

AFFF consists of a mechanical system housing

ten fuel pins at a time, moving them one at a

time in front of a 3"x3" NaI(Tl) detector (Fig 11).

The entire system is fully automated. The

energy window was set from 300 kev to

450 keV, to cover prominent gamma rays

Fig. 9 : difference in the profiles of identical

segments

Fig. 10: Scan results of three segments of different
densities

Fig. 11 : MOX fuel pin scanner
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emitted by Plutonium, using a single channel analyzer.

The configuration of BWR MOX bundle is based on

three different enrichments of PuO
2
 viz; 0.9%, 1.55%

and 3.25%, which are commonly referred as low,

medium and high enrichments. The system  was

calibrated with standard fuel pins with pellets of

different compositions and a linear relationship was

obtained between count rate and PuO
2
%.

The main objectives are to confirm that a pin has the

right enrichment level as indicated by its coded number

and that there is no pellet of a different enrichment,

also known as a rogue-pellet or anomalous-pellet,

within the stack. PGS has been effective in not only

monitoring these aspects but also in the study of many

more details like variation of composition, presence

of agglomerates. Fig 12 presents the calibration graph,

typical scans of BWR MOX pins of low, medium and

high enrichment and  high enrichment pin  with a

medium enrichment in the stack.

A detection sensitivity of 0.2% variation in enrichment

of PuO
2 
in thermal reactor fuels, using a conventional

detector, has been obtained. It is possible to improve

the sensitivity of detection of variation in enrichment,

using a better counting geometry and specifically

designed detectors and collimators[4]. The use of a

through well NaI(Tl) detector (annular) has improved

the sensitivity of the system and it has been used for

gamma scanning of PHWR MOX pins, containing

pellets with 0.4% PuO
2
. A compositional variation of

0.02% absolute has been demonstrated at AFFF for

PHWR MOX fuel pins(Fig. 13). It is also possible to

detect the presence of PuO
2  

clusters ( about  1mm

size) in the fuel pellets [5].

Fig. 12 : Gamma scans of BWR MOX fuel pins

Fig13  : Gamma scan of a PHWR MOX fuel pin

PFBR MOX experimental fuel pins

MOX fuel pins for a 37 element PFBR experimental

subassembly, for irradiation in FBTR, were fabricated

at AFFF. The composition of the fuel was

(0.71U-0.29Pu)O
2
 with 53.5 % enrichment in U233.

The stack consisted of 240 mm MOX stack with one

natural UO
2
 pellet on either end of the stack.

The stack was loaded in  D9 clad tube  and welded at

both ends by  end plugs.
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The Gamma Scanner was used to inspect the

experimental fuel pins, to check their correct loading.

All the  experimental pins were scanned using 3"x3"

NaI(Tl) detector  A typical scan of the experimental

PFBR MOX pin is shown in Fig. 14 depicting the

presence of insulation pellets inside the pin.

Gamma scanning of  PFBR fuel pins containing 21%

and 28 % PuO
2
 are in progress, with the gamma

scanner using annular detector. It was possible to

estimate average PuO
2
 content  of  PFBR MOX pins,

with an accuracy of +/-0.1% .

Conclusions

Gamma scanning techniques provide a very simple

and useful means, of inspecting the characteristics of

a nuclear fuel stack, in a fuel element, nondestructively.

It has been  effectively used to monitor the mixed

carbide FBTR fuel elements, fabricated at the

Radiometallurgy Division and plutonium based MOX

fuel elements of various types  made at the Advanced

Fuel Fabrication Facility, BARC. The development and

fabrication of gamma scanners has been the effort of

very many people. This work begun in the early eighties

for MOX fuels and has expanded to encompass, as an

inspection tool, all the nuclear fuels being developed

and fabricated in BARC, for different reactors and

applications.
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BRIEF REPORT OF “SECOND SUPERVISORY

TRAINING PROGRAMME ON SPENT FUEL

REPROCESSING AT BARC FACILITIES, KALPAKKAM”

The supervisory training programme on Spent Fuel

Reprocessing was designed and formulated for the

supervisors, who are associated with various aspects

of Spent Fuel Reprocessing and are working in

reprocessing plants, other units and projects of NRG,

and either have not received any formal training or

had received training about 10-12 years ago. The first

supervisory training programme on Spent Fuel

Reprocessing, in this series, was conducted at BARC,

Trombay in August 2007.

The Second Supervisory Training Programme in this

series was conducted at the Centralized Waste

Management Facility (CWMF), Kalpakkam, between

13-24 Oct. 2008.

Human resource is the best resource in any

organization. Training and periodic retraining help to

keep the human resources aware about the

modernization and updating of technology. In any

organization, supervisors are the back bone and provide

links between the management and the working force.

Normally, the supervisors working in various units /

facilities / plants of Nuclear Recycle Group and engaged

in various works, are experts in their own fields.

Adequate training has been imparted to the

supervisors, for carrying out various activities. However

in earlier cases, many of the supervisors did not

received formal training. The training programme on

a particular subject, like Spent Fuel Reprocessing, gives

a complete acquaintance and familiarization of that

subject, in detailed way for various aspects.

Mr. R.G.Yeotikar, Officer in Charge, Training, NRG, briefing about the training programme and the subjects

on the occasion of Inaugural function. Others on the dais are  Dr. (Ms.) S.S. Raj, Superintendent. ACSS,
CWMF, Kalpakkam; Dr. P. K. Sinha, Plant Superintendent, CWMF, Kalpakkam; Mr. S. Basu, Facility Director,

BARCF, Kalpakkam and Associate Director, Projects, NRG, BARC, Trombay; Mr. P. K. Dey, Head, Fuel

Reprocessing Division, BARC, Trombay and Mr. S. K. Munshi, Chief Superintendent, RF, PP, BARC, Trombay.
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The inauguration of this training programme was done

on 13 th October 2008, at the Raja Ramanna

Auditorium, Kalpakkam. In the inaugural programme,

Dr. P.K. Sinha, PS, CWMF, welcomed the dignitaries

and participants at Kalpakkam. Thereafter

Mr. R.G. Yeotikar, Officer-in-Charge, Training and

organizer of this programme, briefed about the

training programme and introduced the syllabus of

various subjects and their importance. He has also

explained the importance of addition of subjects on

aspect of “reprocessing of spent fuel, from thorium

fuel cycle,” apart from radiation protection and fire

and industrial safety. The inaugural function was graced

by Mr. S. Basu, Facility Director, BARCF, Kalpakkam &

Associate Director, Projects, NRG; Mr. P.K. Dey, Head,

Fuel Reprocessing Division; Mr. S. K. Munshi, CS, RF;

Mr. Amitava Roy, PO, NRGP; Mr. P. K. Sinha PS, CWMF;

Dr. P. M. Satya Sai, NRGP(K) and many senior officials

of NRG Kalpakkam. Vote of thanks was proposed by

Dr. (Ms.) S.S. Raj, Superintendent, ACS, CWMF.

After inauguration, Mr. P.K. Dey, Head, Fuel

Reprocessing Division, presented an invited talk on

the subject “Basic philosophy for spent fuel

reprocessing and future perspective”. In his talk, he

explained all aspects related to spent fuel reprocessing,

considering the closed cycle fuel programme of India.

This included, type of fuel and cladding material, types

of reactors, generation of spent fuel and necessity for

reprocessing of spent fuel including thorium-based

fuel. He also emphasized on how the reprocessing

plants in India are safe with respect to general safety,

radiation safety and criticality aspects. Thereafter Mr.

Amitava Roy, PO, NRGP(K), has given the account of

various upcoming reprocessing projects of NRG which

are at different stages of construction / commissioning

at Trombay, Tarapur and Kalpakkam. This was followed

by the lecture of Mr. S. K. Munshi, who has

highlighted the processes adopted for spent fuel

reprocessing in India.

Dignitaries, invitees and participants during inaugural function of Second Supervisory Training Programme

on Spent Fuel Reprocessing
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The training programme was designed and organized

by Mr. R. G. Yeotikar, Officer-in-Charge, Training, NRG

and conducted and coordinated by Dr. (Ms.) S.S. Raj,

Supdt. ACS, CWMF, Mr. P.T. Hariharan, CWMF,

Kalpakkam and their team. Mr. H.N. Mishra and

Mr. P. Patange of Training and Qualification Cell, NRG

have coordinated with various faculty members at Head

Office and with Dr. (Ms.) S.S. Raj, for effective

implementation of lecture schedule. About 40

participants attended this course. They have been given

this training for complete acquaintance of various

aspects of spent fuel reprocessing. They were junior

engineers, supervisors and senior technicians working

in reprocessing and waste management plants /

facilities and in projects from Trombay, Tarapur and

Kalpakkam. The training programme was carried out

by way of classroom lectures, demonstrations and visits

to various plant / facilities at Kalpakkam, such as

Centralized Waste Management Facility (CWMF),

Kalpakkam Reprocessing Plant (KARP), Madras Atomic

Power Station (MAPS) and Fast Breeder Test Reactor

(FBTR). Faculty members, who are specialists in their

fields with many years of experience, were invited from

all three sites of NRG and from AFD, ROD, IHSS,

Hospital, Fire Station, etc., to deliver  lectures.

This training programme covered various aspects of

nuclear fuel, spent fuel and spent fuel reprocessing.

This included philosophy, fuel fabrication, generation

of spent fuel, transportation, spent fuel storage,

different steps for reprocessing, various auxiliary

systems in reprocessing plants, flow sheets and process

schematics, for conversion of oxides of Pu and U,

analytical requirements for process control, future /

advanced techniques for reprocessing, etc. The

programme also covered waste management activities

at Kalpakkam, details of upcoming reprocessing

projects of NRG which are at different stages of

construction / commissioning at Trornbay/Tarapur/

Kalpakkam, important aspects of radiation protection,

industrial safety, fire safety and instrumentation.

The certification ceremony and valedictory function

was held on 24 Oct. 2008 and was graced by Mr. P.V.

Kumar, Project Manager, FRFCF, IGCAR; Dr. P. K. Sinha,

PS, CWMF; Dr. P. M. Satya Sai, NRGP(K); Mr. K.

Agarwal, NRGP, Trombay, Mr. S.B. Patil, HCD&ES and

many senior officials from NRG, Kalpakkam. The

feedback: about the subjects selected for training,

plant visits and overall training programme, was taken

from all the trainees for improvement of the future

training programme. Mr. R. G. Yeotikar, Officer-in-

Charge, Training, answered and responded to this

feedback. Thereafter certificates were awarded to all

the participants. Dr. (Ms.) S.S. Raj, Supdt. ACS,

CWMF, gave vote of thanks after the valedictory

function.



14  I  I S S U E  N O .  3 0 7 I  A U G U S T  2 0 0 9

DR. HOMI BHABHA CENTENARY YEAR

THEME MEETING ON “SAFETY AND SECURITY IN
TRANSPORT OF NUCLEAR

AND RADIOACTIVE MATERIAL”;
HELD DURING  29-30, JUNE, 2009

BARC Safety Council Secretariat organized a Theme
Meeting on “Safety and Security in Transport of
Nuclear and Radioactive Material” on  29th and 30th

June, 2009, in the Central Complex auditorium, BARC.
The theme meeting was sponsored by the Board of
Research in Nuclear Sciences (BRNS). Dr. Srikumar
Banerjee, Director BARC, inaugurated the meeting and
released the pre print volume of invited talks,
published by BSC Secretariat. In his inaugural address,
Dr. Banerjee emphasized the need for stringent
regulatory control, to ensure safety and security of
radioactive material during transport. Mr. H.S.
Kushwaha, Chairman BSC and Director HS&EG,
delivered the Keynote address. Mr. Kushwaha gave a
detailed presentation on the regulatory requirements
to be met, for the transport of radioactive material,
present status and the challenges ahead.

Dr. D.N. Sharma, Member Secretary BSC and Head
RSSD, presented the highlights of the theme meeting.
Dr. K.L. Narsimharao, Convener organizing committee,
welcomed the participants. Mr. R.P. Hans, Co-convener
organizing committee, proposed the vote of thanks.

About 165 delegates from DAE units and non-DAE
institutes like ARAI, IIT, DRDO etc., participated in the
theme meeting. There were six technical sessions, in
which twelve invited talks, on different aspects of
transportation of nuclear and radioactive materials,
were delivered by experts in the field. The topics
included safety, security and regulatory aspects of
transportation, design, testing and certification of
transport containers, “transport of special nuclear
material, vitrified high level radioactive waste,
radioisotopes, package testing etc.

The Theme Meeting ended with a panel discussion
where issues raised by the participants during the
meeting, were addressed. Topics like: guidelines for
Quality Assurance in package design, Toppling of the
cask during transport, Interaction between various DAE
agencies for collective dose estimation, Lead slumping
in lead-shielded casks etc. were discussed during the
panel discussion.

Dr. S. Banerjee, Director, BARC inaugurating the
theme meeting
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≥÷÷.Ø÷.Ü. çÎ̇ ¶¸  çÍ̇
æ÷Óñ÷÷◊≠÷ç˙÷Î  ç˙÷Í  √÷¥¥÷÷≠÷

BARC SCIENTISTS

HONOURED

ã¥÷. ¥÷Δ¸÷Ø÷÷°÷÷, Ü÷∏.¸ã¥÷. ç˙§¸¥÷, ≤÷fl.ã√÷. ü÷÷Í¥÷∏¸, Ü÷∏.¸çÍ̇ . ◊¥÷¡÷÷,
√÷fl.Ø÷fl. ç˙÷Ó◊ø÷ç˙, ç”̇ æ÷∏ ̧∏¸÷ï÷, ã√÷.æ÷fl. ê÷÷Íõ¸≤÷÷Íª÷Í ü÷£÷÷ æ÷fl.çÍ̇ . ¥÷≠÷ì÷”§¸÷
´÷∏¸÷ ◊ª÷◊è÷ü÷ “ ±˙÷Íô¸÷Íªμ÷Ê◊¥÷◊≠÷√÷Í≠√÷ á≠æ÷Í¤√ô¸ê÷Íø÷≠√÷ Ü÷Ú±˙ Ü÷∏¸á‘
(á‘μ÷Ê ã≠õ¸ ï÷flõ¸fl) Ü÷μ÷≠÷ ç”˙ôÍ¸ÿ≠÷ê÷ ô¸“÷Ú¥≤÷Í æ÷ÍÍ√ô¸ êª÷÷√÷” ≠÷÷¥÷ç˙
ø÷÷Í̈ ÷-Ø÷°÷ ç˙÷Í 19-21 ±˙∏¸æ÷∏¸fl 2009 çÍ̇  §¸÷Ó∏¸÷≠÷ √÷Ôô“̧ª÷ êª÷÷√÷ ã≠õ¸
◊√÷∏¸÷◊¥÷ç˙ ◊∏¸√÷ì÷‘ á”¤√ô¸ô¸Àμ÷Êô, ç˙÷Íª÷ç˙÷ü÷÷¸ ¥÷Î Ü÷μ÷÷Í◊ï÷ü÷ ≠÷Óø÷≠÷ª÷
ç˙÷Ú≠±œÎ˙√÷ Ü÷Ú±˙ ±˙÷Íô¸÷Íªμ÷Ê◊¥÷◊≠÷√÷Í≠√÷ ã≠õ¸ áô¸À√÷ ã¤Øª÷çÍ˙ø÷≠ï÷Õ
(ã≠÷√÷flãª÷ã-2009) ç˙fl Ø÷◊∏¸ì÷ì÷÷‘ ¥÷Î ü÷Èü÷flμ÷ ¡÷Í¬ö¸ Ø÷÷Í√ô¸∏¸ Ø÷„∏¸√ç˙÷∏¸
Ø÷œ§¸÷≠÷ ◊ç˙μ÷÷ ê÷μ÷÷Ö

A paper entitled “Photoluminescence Investigations

of RE (Eu and Gd) ion containing Trombay Waste

Glass” by M. Mohapatra, R.M. Kadam, B.S. Tomar,

R.K. Mishra, C.P. Kaushik, Kanwar Raj, S.V. Godbole

and V.K. Manchanda received the Third Best Poster

Prize at the National Conference of Luminescence and

its Applications (NCLA-2009), held at Central Glass

and Ceramic Research Institute, Kolkata, during

19-21 February, 2009.

¡÷fl ¥÷≠÷÷ Íï÷ ¥÷Δ ¸÷Ø÷÷°÷÷ ≠÷ Í
àüç˙ª÷ ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷ Í
á≠÷÷Ú∏¸ê÷Í◊≠÷ç˙ ∏¸√÷÷μ÷≠÷ ◊æ÷ñ÷÷≠÷ ¥÷Î
ã¥÷.ã√÷√÷fl Ø÷œ÷Øü÷ ç˙∏¸çÍ˙, ≥÷÷≥÷÷
Ø÷∏ ¸¥÷÷ù÷ „ Ü≠÷ „√÷ ”¨÷÷≠÷ çÎ˙¶¸ çÍ˙
Ø÷ œ◊ø÷Å÷ù÷ ◊æ÷™÷ª÷μ÷ çÍ˙ 46æ÷Î
≤÷Óì÷ ¥÷Î Ø÷œæ÷Íø÷ ◊ç˙μ÷÷Ö ü÷üØ÷øì÷÷ü÷À
á≠Δ÷Í”≠÷Í ∏Í¸◊õ¸μ÷÷ÍçÍ˙◊¥÷√ô¸“fl Ø÷œ≥÷÷ê÷ çÍ˙
√Ø÷Íåô¸“÷Í√ç˙÷ÍØ÷fl Ü≠÷„≥÷÷ê÷ ¥÷Î Ø÷œæ÷Íø÷
◊ç˙μ÷÷Ö á≠÷ç˙fl˙ Ü≠÷„„√÷”̈ ÷÷≠÷ π˝◊ì÷ çÍ̇

FORTHCOMING CONFERENCE

International Conference on Sol-Gel

Processes for Advanced Ceramics

(SGPAC-2009)

The above conference has been organized by

IGCAR, the Materials Research Society of India

(MRSI) Kalpakkam Chapter and the Indian Ceramic

Society (InCerS) Tamilnadu Chapter. Sponsored

by BRNS, SGPAC-2009 will be held at Kalpakkam,

from Oct. 11-14, 2009.

The Technical Programme includes plenary and

invited talks as well as oral and poster

presentations, on the following topics :

i) Sensor materials; ii) Glasses and glass fibers;

iii) Coatings and thin films; iv) Bioceramics;

v) Nuclear ceramics; vi) Aerogels and porous

ceramics; vii) Engineering ceramics;

viii) Nanoceramics; ix) Ceramic fibres;

x) Process design & modeling

For further details one may contact :

Dr. T.G. Srinivasan

Convener, LOC, SGPAC-2009

Fuel Chemistry Division

IGCAR, Kalapakkam-603 102

Tamilnadu, India

E-mail : sgpac2009@gmail.com;

tgs@barc.gov.in

Dr. V. Jayaraman

Secretary, LOC, SGPAC-2009

Liquid Metals and Structural Chemistry Division

IGCAR, Kalapakkam-603 102

Tamilnadu, India

E-mail : sgpac2009@gmail.com;

vjram@barc.gov.in

Dr. N. Kumar

Secretary, Technical Committee, SGPAC-2009

Fuel Chemistry Division

BARC, Trombay, Mumbai - 400 085, India

E-mail : sgpac2009@gmail.com;

 nkumar@barc.gov.in
Mr. M. Mohapatra
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Å÷Í°÷ ¥÷Î ≠÷÷◊≥÷ç˙flμ÷ ÜçÈ̇ ¬ô¸ ≥÷ùõ¸÷∏¸ ΔÍ̧ü÷„ Ø÷§¸÷£÷Ï÷ ¥÷Î ◊æ÷◊ç˙∏¸ù÷ àüØ÷œÍ◊∏¸ü÷
√Ø÷Íåô“̧¥÷§¸ø÷· ≤÷§¸ª÷÷æ÷ ü÷£÷÷ á√÷√÷Í √÷”≤÷”◊¨÷ü÷ ê÷◊ü÷◊æ÷◊¨÷μ÷÷Î ç˙fl è÷÷Íï÷ ≥÷fl
ø÷÷◊¥÷ª÷ ΔÓ̧Ö

Mr. Manoj Mohapatra did his M.Sc. (Inorganic

Chemistry) from Utkal University and joined the

Chemistry discipline of 46th batch of BARC Training

School. Subsequently he joined the Spectroscopy

Section of Radiochemistry Division. His main area of

research is spectroscopic investigation of radiation

induced changes in materials, used for nuclear waste

storage. He is also actively involved in the chemical

quality control of nuclear fuels and strategic materials

and its related activities.

õ¸÷Ú. Ü÷∏¸.ã¥÷. ç˙§¸¥÷ ≠÷Í ¥÷„ ”≤÷á‘
◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷Í ï÷Óæ÷ ∏¸√÷÷μ÷≠÷ ¥÷Î
ã¥÷.ã√÷√÷fl Ø÷œ÷Øü÷ ç˙∏¸çÍ˙ ≥÷÷≥÷÷
Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÍ̇ ”¶¸ çÍ  Ø÷œ◊ø÷Å÷ù÷
◊æ÷™÷ª÷μ÷ çÍ̇  27æ÷Î ≤÷Óì÷ √÷Í Ø÷œ◊ø÷Å÷ù÷
Ø÷œ÷Øü÷ç˙∏¸ ∏Í̧◊õ¸μ÷÷Í ∏¸√÷÷μ÷◊≠÷ç˙fl Ø÷œ≥÷÷ê÷
¥÷Î ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷Ö Ø÷Êæ÷÷Ïåü÷
◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷Í æ÷¬÷‘ 1992 ¥÷Î
Ø÷flãì÷.õ¸fl Ø÷œ÷Øü÷ ç˙∏¸çÍ˙ á≠Δ¸÷Î≠÷Í
≤÷flÜ÷Íæ÷÷áã√÷√÷flãã√÷ô¸fl çÍ̇  Ü¨÷fl≠÷

◊ª÷≠√÷ø÷÷ÍÿØ÷ê÷, √æ÷flõ≠÷  ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷Í Ü≠÷„√÷”̈ ÷÷≠÷ √≠÷÷ü÷ç˙ü÷÷ Ø÷œ÷Øü÷
ç˙flÖ Ü÷Ø÷ Ü≠÷„ì÷„”≤÷ç˙flμ÷ Ü≠÷„≠÷÷§¸ ãæ÷” á√÷√÷Í √÷”≤÷”◊¨÷ü÷ Ü√÷÷¨÷÷∏¸ù÷
ë÷ô¸≠÷÷Ü÷Î çÍ̇  Å÷Í°÷ çÍ̇  ◊æ÷¬÷Íø÷ñ÷ ΔÔ̧Ö √÷¥÷flÅ÷÷ ◊ç˙ã Δ„̧ã Ø÷◊°÷ç˙÷Ü÷Î ¥÷Î
á≠÷çÍ̇  Ø÷œç˙÷ø÷≠÷ 100 √÷Í ≥÷fl Ü◊¨÷ç˙ ΔÔ̧Ö á≠÷ç˙fl æ÷ü÷‘¥÷÷≠÷ π˝◊ì÷μ÷÷Î ¥÷Î
Ü≠÷„ì÷„”≤÷ç˙flμ÷ Ü≠÷„≠÷÷§¸ ãæ÷” á√÷√÷Í √÷”≤÷”◊¨÷ü÷ Ü√÷÷¨÷÷∏¸ù÷ ë÷ô¸≠÷÷Ü÷Î ç˙fl
è÷÷Íï÷, √æ÷ü÷”°÷ √÷„̈ ÷÷∏¸æ÷÷§¸fl Ø÷œù÷÷ª÷fl ç˙fl Ü÷¤ùæ÷ç˙ ê÷◊ü÷ø÷flª÷ü÷÷, ◊æ÷◊≥÷Æ÷
Üï÷Óæ÷ Ø÷œù÷÷◊ª÷μ÷÷Î ¥÷Î á‘Ø÷flÜ÷∏¸ ¥÷÷°÷÷◊¥÷◊ü÷ è÷÷Íï÷ ãæ÷” ª÷÷ÍΔ ¸ì÷„”≤÷ç˙üæ÷
≥÷fl ø÷÷◊¥÷ª÷ ΔÔ̧Ö

Dr. R.M. Kadam joined the Radiochemistry Division,

BARC in 1984, after completing M.Sc. from Mumbai

University in Organic Chemistry and graduating from

27th batch of BARC Training School. He completed his

PhD from the same university in 1992 and did his

Post Doctoral research at University of Linshoping,

Sweden under BOYSCAST fellowship. He is an expert

in the field of paramagnetic resonance and its related

phenomena. He has more than 100 peer reviewed

journal publications to his credit. His current fields of

interest include EPR investigations of radiation induced

changes in glass matrices, molecular dynamics of free

radical systems, EPR dosimetric investigations and

ferromagnetism in various inorganic systems.

õ¸÷Ú. ≤÷fl.ã√÷. ü÷÷Í¥÷∏¸ ≠÷Í Ø÷œ◊ø÷Å÷ù÷ çÎ̇ ¶¸
çÍ˙ 25æ÷Î ≤÷Óì÷ √÷Í √≠÷÷ü÷ç˙flç˙∏¸ù÷
ç˙∏¸çÍ˙  æ÷¬÷ ‘ 1981 ¥÷Í ≥÷÷≥÷÷
Ø÷∏ ¸¥÷÷ù÷ „ Üù÷„√÷ ”¨÷÷≠÷ çÎ˙¶¸ çÍ˙
∏ Í ¸ ◊õ¸μ÷÷ Í∏ ¸√÷÷μ÷◊≠÷ç˙fl Ø÷ œ≥÷÷ê÷ ¥÷ Î
ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷Ö ÜØ÷≠÷Í ≤÷Óì÷ ¥÷Î
àüçÈ˙¬ô¸ü÷÷ Ø÷œ÷Øü÷ ç˙∏≠÷Í Ø÷∏¸ á≠ΔÎ¸
Δ¸÷Í¥÷fl ≥÷÷≥÷÷ Ø÷„∏¸√ç˙÷∏¸ √÷Í √÷¥¥÷÷◊≠÷ü÷
◊ç˙μ÷÷ ê÷μ÷÷Ö á≠Δ¸÷ Í≠÷ Í   ¥÷ „ ” ≤÷á ‘
◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷Í æ÷¬÷‘ 1990 ¥÷Î

Ø÷flãì÷.õ¸fl ç˙fl ◊õ¸ê÷œfl Ø÷œ÷Øü÷ ç˙flÖ μ÷Í Ü◊ü÷◊£÷ Ø÷œ÷¨μ÷÷Ø÷ç˙ ç˙fl
ΔÍ̧◊√÷μ÷ü÷ √÷Í æ÷¬÷‘ 2007-2008 çÍ̇  §¸÷Ó∏¸÷≠÷ ôÍ̧ Í◊å≠÷ç˙ª÷ μ÷Ê◊≠÷æ÷Ÿ√÷ô¸fl
õÍ¸ª±˙ô¸, ◊≠÷§¸∏¸ª÷Îõ¸√÷À ê÷ã £÷ÍÖ √÷÷¥÷÷≠μ÷ ãæ÷” ≠÷÷◊≥÷ç˙flμ÷ ◊æ÷è÷”õ¸≠÷
¥÷Î ≠÷÷◊≥÷ç˙flμ÷ ∏¸√÷÷μ÷◊≠÷ç˙fl, ≠÷÷◊≥÷ç˙flμ÷ Ø÷ œ◊ü÷◊çŒ˙μ÷÷ã”, Å÷„≤¨÷
ç˙÷ Íù÷flμ÷ Ø÷÷∏ ¸√Ø÷◊∏ ¸ç˙ü÷÷, Ü÷μ÷≠÷ ◊ç˙∏¸ù÷ ◊æ÷ø÷ª÷ Íø÷≠÷ ãæ÷ ”
◊æ÷ø÷Í¬÷ü÷μ÷÷ ã¤åô¸≠÷÷áõ¸√÷ ç˙÷ ï÷÷◊ü÷ à§¸À≥÷æ÷≠÷ ü÷£÷÷ ◊æ÷è÷”õ¸≠÷
àüØ÷÷§≠÷ á≠÷ç˙fl Ü≠÷„√÷”¨÷÷≠÷ π˝◊ì÷ ¥÷Î ø÷÷◊¥÷ª÷ ΔÔ¸Ö Ü÷Ø÷ ¥÷„”≤÷á‘
◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ çÍ̇  Ø÷flãì÷.õ¸fl ◊≠÷§Ï̧ø÷ç˙ ü÷£÷÷ Δ¸÷Í¥÷fl ≥÷÷≥÷÷ ≠÷Óø÷≠÷ª÷
á”¤√ô¸ôÀ̧μ÷Êô¸ çÍ̇  Ø÷œ÷¨μ÷÷Ø÷ç˙ ≥÷fl ΔÔ̧Ö

Dr. B.S.Tomar joined the Radiochemistry Division in

1982 after graduating from the 25th batch of BARC

Training School in 1981. He is a recipient of the

Homi Bhabha Prize for topping his batch. He obtained

his Ph.D. degree from Mumbai University in 1990.

As a Visiting Professor, he visited Technical University

Delft, Netherlands during 2007-2008. His areas of

interest include Nuclear Chemistry in general and

Nuclear Fission, Nuclear reactions, Perturbed Angular

Dr. R.M. Kadam

Dr. B.S. Tomar
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Correlation, Ion Beam Analysis and Speciation of

actinides and fission products in particular. He is a

Ph.D. guide of University of Mumbai as well as

Professor of Homi Bhabha National Institute.

õ¸÷Ú. Ü÷∏.¸çÍ˙. ◊¥÷¡÷÷ ÜØ÷◊ø÷¬ô¸
Ø÷œ≤÷”̈ ÷≠÷ √÷„◊æ÷¨÷÷ã” Ø÷œ≥÷÷ê÷ ç˙fl Ø÷œù÷÷ª÷fl
◊≠÷μ÷”°÷ù÷ Ø÷œμ÷÷Íê÷ø÷÷ª÷÷ ô“̧÷Ú¥≤÷Í çÍ̇  √÷÷£÷
√÷◊çŒ̇ μ÷ ∫˛Ø÷ √÷Í √÷Δ¸μ÷÷Í◊ï÷ü÷ ΔÔ̧ ü÷£÷÷
∏Í̧◊õ¸μ÷÷Í √÷◊çŒ̇ μ÷ ◊æ÷◊≥÷Æ÷ ÜØ÷◊ø÷¬ô¸ çÍ̇
Ø÷œ≤÷”̈ ÷≠÷ Ø÷œù÷÷ª÷fl ç˙÷Í ◊æ÷øª÷Íø÷≠÷÷ü¥÷ç˙
√÷¥÷£÷‘≠÷ §Í¸≠÷Í ¥÷Î æμ÷√ü÷ ΔÔ¸Ö á≠÷ç˙fl
Ü≠÷„√÷”̈ ÷÷≠÷ π˝◊ì÷ çÍ̇  Å÷Í°÷ ¥÷Î ◊æ÷◊≥÷Æ÷
Ø÷ œç˙÷∏ ¸ ç Í ˙ Ø÷flãì÷õ¸≤ªμ÷ ÊÜ÷∏,
ã±˙≤÷flÜ÷∏¸, ãæ÷” ããì÷õ¸≤ªμ÷ÊÜ÷∏ √÷Í

àüØ÷Æ÷ ÜØ÷◊ø÷¬ô ç˙÷Í Ü≠÷„çÊ̇ ª÷ ≤÷≠÷÷≠÷÷, §¸flë÷‘ç˙÷ª÷fl≠÷ ç ”̇÷ì÷÷≥÷ ÜØ÷◊ø÷¬ô¸
Ü÷ç˙÷∏¸ Ü≠÷„çÈ˙ü÷ ≥÷”õ¸÷∏¸ ç˙fl Ø÷◊∏¸¤√£÷◊ü÷μ÷÷Î ç˙÷ ¥÷Êªμ÷÷”ç˙≠÷ ã≠÷ã¥÷
Ü÷∏¸,Ü÷áÜ÷∏¸, ∏¸¥÷ù÷ √Ø÷Íåô“̧÷Í√ç˙÷ÍØ÷fl ãæ÷” ãå√÷-∏Í̧ Ü÷¨÷÷◊∏¸ü÷ ü÷ç˙≠÷flç˙÷Î
´÷∏¸÷ ç˙÷”ì÷ çÍ̇  ◊≠÷¥÷÷‘ù÷ √Ø÷¬ô¸flç˙∏¸ù÷ ≥÷fl ø÷÷◊¥÷ª÷ ΔÔ̧Ö

Dr. R.K. Mishra is actively associated with Process

Control Laboratories of Waste Management Facilities,

Trombay and engaged in providing analytical back up

to different processes for management of radioactive

wastes. His main area of research is development and

characterization of various matrices, for conditioning

of different types of wastes, generated from PHWRs,

FBRs and AHWRs, long term evaluation of vitreous

waste forms under simulated repositories conditions

and structure elucidation of glasses by NMR,IR, Raman

Spectroscopy and X-ray based techniques.

õ¸÷Ú. √÷fl.Ø÷fl. ç˙÷Ó◊ø÷ç˙ ≠÷Í ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Üù÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  Ø÷œ◊ø÷Å÷ù÷
çÎ̇ ¶¸ çÍ̇  28æ÷Î ≤÷Óì÷ ¥÷Î √÷±˙ª÷ü÷÷ Ø÷œ÷Øü÷ ç˙∏¸çÍ̇  æ÷¬÷‘ 1985 ¥÷Î ÜØ÷◊ø÷¬ô¸
Ø÷œ≤÷”̈ ÷≠÷ Ø÷œ≥÷÷ê÷ ¥÷Î ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷Ö á√÷ √÷¥÷μ÷ Ü÷Ø÷ ÜØ÷◊ø÷¬ô¸
Ø÷œ≤÷”̈ ÷≠÷ √÷„◊æ÷¨÷÷ã”, ô“̧÷Ú¥≤÷Í ¥÷Î Ü¨÷flÅ÷ç˙ ç˙÷ à¢÷∏¸§¸÷◊μ÷üæ÷ √÷”≥÷÷ª÷ ∏¸ΔÍ
ΔÔ̧Ö ◊Ø÷î˚ª÷Í §¸÷Í §¸ø÷ç˙÷Î √÷Í μ÷Í ◊æ÷◊≥÷Æ÷ ∏Í̧◊õ¸μ÷Í÷ √÷◊çŒ̇ μ÷ ÜØ÷◊ø÷¬ô÷Í” ç˙÷Í
Ø÷◊∏◊¸√£÷◊ü÷μ÷÷Î çÍ̇  Ü≠÷„√÷÷∏¸ ≤÷≠÷÷≠÷Í æ÷÷ª÷Í √÷÷”ì÷Í çÍ̇  ◊æ÷ç˙÷√÷ ü÷£÷÷ Øª÷÷”ô¸
√çÍ̇ ª÷ ¥÷Î ç˙÷μ÷÷‘¤≠æ÷ü÷ ç˙∏¸≠÷Í ¥÷Î æμ÷√ü÷ ΔÔ̧Ö Ü÷Ø÷ ÜØ÷◊ø÷¬ô ãæ÷” ÜØ÷◊ø÷¬ô
Ø÷œç˙÷∏¸÷Î çÍ̇  ì÷◊∏¸°÷÷”ç˙≠÷ ΔÍ̧ü÷„ ≥÷fl à¢÷∏¸§¸÷μ÷fl ΔÔ̧Ö

Dr. C.P. Kaushik joined

the Waste Management

Division in 1985, after

successful completion of

28 th batch of BARC

Training School. Presently

he is shouldering

the responsibility of

Superintendent at Waste

Management Facility,

Trombay. He is engaged in

development of matrices for treatment/conditioning

of different types of radioactive wastes and its

implementation on plant scale, for more than two

decades. He is also responsible for characterization of

waste and waste forms.

¡÷fl ç”̇ æ÷∏¸ ∏¸÷ï÷, àüçÈ̇ ¬ô¸ æ÷Óñ÷÷◊≠÷ç˙,
≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Üù÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇
ÜØ÷◊ø÷¬ô¸ Ø÷œ≤÷”̈ ÷≠÷ Ø÷œ≥÷÷ê÷ çÍ̇  Ü¨μ÷Å÷
ΔÔ̧Ö Ü÷Ø÷ π˝õÕ̧¸ç˙fl √÷Í  ∏¸√÷÷μ÷◊≠÷ç˙fl
á”ï÷fl◊≠÷μ÷∏¸fl ãæ÷” Ü÷áÜ÷áô¸fl √÷Í
Ü÷≠÷√÷‘ √≠÷÷ü÷ç˙ü÷÷ çÍ̇  Ø÷œ÷Øü÷ç˙ü÷÷‘ ΔÔ̧
ü÷£÷÷ §Í̧ø÷≥÷∏¸ √÷Í ◊æ÷◊ç˙∏¸ù÷ √°÷÷Íü÷÷Î
√÷Í õ¸flãá‘ √÷„◊æ÷¨÷÷ã”, ô“̧÷Ú¥≤÷Í, ü÷÷∏¸÷Ø÷„∏¸
ãæ÷” ç˙ªØ÷÷ç˙¥÷ √÷Í àüØ÷Æ÷ ◊æ÷◊≥÷Æ÷
∏Í ¸◊õ¸μ÷Í÷ √÷◊çŒ˙μ÷ ÜØ÷◊ø÷¬ô÷Í ” çÍ˙

√÷„∏¸◊Å÷ü÷ Ø÷œ≤÷”̈ ÷≠÷ çÍ̇  à¢÷∏¸§¸÷μ÷fl ΔÔ̧Ö

Mr. Kanwar Raj, Outstanding Scientist, is Head, Waste

Management Division, BARC. He is an Engineering

graduate with Honours from IIT, Roorkee in Chemical

Engineering and is responsible for safe management

of different types of radioactive wastes generated from

DAE facilities at Trombay, Tarapur & Kalpakkam and

spent radiation sources from all over the country.

õ¸÷Ú. ã√÷.æ÷fl.ê÷÷Íõ¸≤÷÷Íª÷Í ≠÷Í æ÷¬÷‘ 1974 ¥÷Î ¥÷„”≤÷á‘ ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ √÷Í
ã¥÷.ã√÷√÷fl (≥÷Ó◊ü÷ç˙fl ◊æ÷ñ÷÷≠÷) ç˙fl ◊õ¸ê÷œfl Ø÷œ÷Øü÷ ç˙flÖ á≠Δ÷Í≠÷Í æ÷¬÷‘ 1975
¥÷Î ∏Í̧◊õ¸μ÷÷Í ∏¸√÷÷μ÷◊≠÷ç˙fl Ø÷œ≥÷÷ê÷ ç˙÷ ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷, ü÷£÷÷ æ÷¬÷‘ 2002

Dr. R.K. Mishra

Dr. C.P. Kaushik

Mr. Kanwar Raj
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DR. HOMI BHABHA CENTENARY YEAR

¥÷Î ≠÷Óø÷≠÷ª÷ ü÷Óæ÷÷≠÷ ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷
√÷Í √≠÷÷ü÷ç˙ü÷÷ ª÷flÖ μ÷Í ≠÷÷◊≥÷ç˙flμ÷
Ø÷§ ¸÷£÷ ‘  ãæ÷ ” ö ¸÷ Í√÷ Üæ÷√£÷÷
√Ø÷Íåô“̧÷Í√÷ç˙÷ÚØ÷fl çÍ̇  ê÷„ù÷æ÷¢÷÷ ◊≠÷μ÷”°÷≠÷
Å÷Í°÷ çÍ̇  ◊æ÷ø÷Í¬÷ñ÷ ΔÓ̧ ”Ö Ü÷Ø÷ ¥÷„”≤÷á‘
◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ ü÷£÷÷ Δ¸÷Í¥÷fl ≥÷÷≥÷÷
≠÷Óø÷≠÷ª÷ á”¤√ô¸ôÀ̧μ÷Êô¸ çÍ̇  ¥÷÷≠μ÷ü÷÷ Ø÷œ÷Øü÷
≥÷Ó◊ü÷ç˙ ◊æ÷ñ÷÷≠÷ çÍ̇  ◊≠÷§Ï̧ø÷ç˙ ΔÔ̧Ö á√÷
√÷¥÷μ÷ Ü÷Ø÷ ∏Í¸◊õ¸μ÷÷Í ∏¸√÷÷μ÷◊≠÷ç˙fl
Ø÷œ≥÷÷ê÷ çÍ̇  √Ø÷Íåô“̧÷Í√ç˙÷ÚØ÷fl Ü≠÷„≥÷÷ê÷

çÍ̇  Ü¨μ÷Å÷ ΔÔ̧Ö

Dr. S.V. Godbole received M.Sc. (Physics) degree from

Mumbai University in 1974. He joined

the Radiochemistry Division, BARC in 1975. He

obtained his PhD from Mumbai University in 1991and

did his Post Doctoral work at National Taiwan

University in 2002. He is an expert in the field of quality

control of nuclear materials and solid state

spectroscopy. He is a recognized PhD guide in Physics

for University of Mumbai and Homi Bhabha National

Institute. Currently he is heading the Spectroscopy

section of the Radiochemistry Division.

õ¸÷Ú. æ÷fl.çÍ˙. ¥÷≠÷ì÷”§¸÷, àüçÈ˙¬ô¸
æ÷Óñ÷÷◊≠÷ç˙, æ÷¬÷‘ 2003 √÷Í ≥÷÷≥÷÷
Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  ∏Í̧◊õ¸μ÷÷Í
∏¸√÷÷μ÷◊≠÷ç˙fl Ø÷œ≥÷÷ê÷ çÍ̇  Ü¨μ÷Å÷ ΔÔ̧
ü÷£÷÷ Δ¸÷Í¥÷fl ≥÷÷≥÷÷ ≠÷Óø÷≠÷ª÷ á”¤√ô¸ôÀ̧μ÷Êô¸
(ãì÷≥÷flã≠÷Ü÷á) çÍ̇  Ø÷œ÷¨μ÷÷Ø÷ç˙ ãæ÷”
∏¸√÷÷μ÷◊≠÷ç˙fl Ü¨μ÷μ÷≠÷ ¥÷”õ¸ª÷ çÍ˙
√÷§¸√μ÷ ≥÷fl ΔÔ̧Ö μ÷Í “ ∏Í̧◊õ¸μ÷÷Í◊ç˙◊¥÷ç˙÷
ÜÚåô¸÷ ü÷£÷÷ √÷÷Íª÷æ÷”ô¸ ãå√÷ô“̧Íåø÷≠÷
ã≠õ¸ Ü÷μ÷≠÷ ãå√÷ì÷ Îï÷” ç Í˙

Ü◊ü÷◊∏¸åü÷ ◊æ÷◊≥÷Æ÷ Ü”ü÷∏¸÷‘¬ô“̧flμ÷ Ø÷◊°÷ç˙÷Ü÷Î çÍ̇  √÷ª÷÷Δ¸ç˙÷∏¸ ¥÷”õ¸ª÷ çÍ̇
√÷§¸√μ÷ ΔÔ̧Ö Ü÷Ø÷ á¤≠õ¸μ÷≠÷ ã√÷÷Í◊√÷μ÷Íø÷≠÷ Ü÷Ú±˙ √÷ÍØ÷∏Í̧ø÷≠÷ √÷÷”á◊ô¸√ô¸√÷
ã≠õ¸ ôÍ̧å≠÷÷Úª÷÷Í◊ï÷√ô¸√÷ (Ü÷áã≠÷ãã√÷ãô¸fl) çÍ̇  √÷”√£÷÷Ø÷ç˙ Ü¨μ÷Å÷ ΔÔ̧Ö
á≠÷ç˙fl Ü≠÷„√÷”̈ ÷÷≠÷ π˝◊ì÷ ¥÷Î ≤÷÷Í∏¸÷Í◊√÷◊ª÷çÍ̇ ô¸ ç˙÷”ì÷ Ø÷∏¸ ◊æ÷◊ç˙∏¸ù÷ ç˙÷
Ø÷œ≥÷÷æ÷, ≠÷÷◊≥÷ç˙flμ÷ á’̈ ÷≠÷ ç˙÷  ∏¸√÷÷μ÷◊≠÷ç˙fl ê÷„ù÷æ÷¢÷÷ ◊≠÷μ÷”°÷ù÷, ª÷Ó≠£÷÷≠÷÷áõ¸

ãæ÷” ã¤åô≠÷÷áõ √÷¥Í÷ü÷ √÷”ª÷ê≠÷fl §¸flë÷‘ì÷çŒ̇ fl ï÷◊ô¸ª÷ à¬¥÷÷ê÷◊ü÷ç˙, á’̈ ÷≠÷
ê÷◊ü÷ çÍ̇  Ø÷ø÷ì÷”üμ÷ Ü≠÷„Ø÷¥÷ ã¤åô¸≠÷÷áõ √÷Í √÷”≤÷¤≠¨÷ü÷ ∫˛Ø÷∏Í̧è÷÷ ãæ÷”
√÷”μ÷÷Íï÷≠÷≠÷ ãæ÷” ï÷ª÷flμ÷ æ÷÷ü÷÷æ÷∏¸ù÷ ¥÷Î ã¤åô≠¸÷÷áõ√÷ ç˙÷ ï÷÷◊ü÷ à§¸≥÷æ÷≠÷
≥÷fl ø÷÷◊¥÷ª÷ ΔÓ̧Ö Ü”ü÷∏¸÷‘¬ô“̧flμ÷ √÷¥÷flÅ÷ç˙ Ø÷◊°÷ç˙÷Ü÷Î ¥÷Î 200 √÷Í ≥÷fl
Ü◊¨÷ç˙ Ø÷œç˙÷ø÷≠÷ á≠÷çÍ̇  ¡÷Íμ÷ ¥÷Î ΔÔ̧Ö

Dr. S.V. Godbole

Dr. V.K. Manchanda

Dr. V.K. Manchanda, Outstanding Scientist, is heading

the Radiochemistry Division of BARC since 2003 and

is a member of Board of Chemical Studies and Professor

of Chemistry at Homi Bhabha National Institute

(HBNI). He is a member of the Advisory Boards of

several international journals including “Radiochimica

Acta” and “Solvent Extraction & Ion Exchange”. He is

the Founder-President of Indian Association of

Separation Scientists and Technologists (INASAT). His

research interests include; radiation effects on

borosilicate glasses, chemical quality control of nuclear

fuels, thermodynamics and kinetics of complexes of

macrocyclic ligands with lanthanides and actinides,

design and synthesis of novel extractants of actinides

relevant in the back end of the fuel cycle and

speciation of actinides in aquatic environment. He has

more than 200 publications in peer reviewed

international journals.

õ¸÷Ú. (¡÷fl¥÷ü÷fl) ïμ÷÷Í◊ü÷¥÷÷‘á‘ ¥÷÷ÍΔ”̧ü÷fl
◊æ÷◊ç˙∏¸ù÷ ãæ÷” ±˙÷ Íô¸÷ Í ∏¸√÷÷μ÷≠÷
Ø÷œ≥÷÷ê÷, ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷
ç Î ˙¶ ¸ ç˙÷ Í  √÷ „ Ø÷∏ ¸¥÷÷ Ú ◊ª÷åμ÷ Êª÷∏ ¸
±˙÷Íô¸÷Í∏¸√÷÷μ÷≠÷ ¥÷Î ¥÷Δ¸üæ÷Ø÷Êù÷‘ μ÷÷Íê÷§¸÷≠÷
ΔÍ̧ü÷„ ï÷÷Ø÷÷≠÷ ç˙fl çÍ̇ ◊¥÷ç˙ª÷ √÷÷Í√÷÷áô¸fl
ç Í ˙ ´÷∏ ¸÷ “ ◊õ¸√÷ÿô ¸ê÷◊æ÷øõ¸
ª÷ Íåì÷∏ ¸∏ ¸ ◊ø÷Ø÷ Üæ÷÷õ ‘ ¸” √÷ Í
√÷¥¥÷÷◊≠÷ü÷ ◊ç˙μ÷÷ ê÷μ÷÷Ö μ÷Δ¸ Ø÷„∏¸√ç˙÷∏¸
á≠ΔÎ¸ ¥÷÷ì÷‘ 27-30, 2009 çÍ˙

§¸÷Ó∏¸÷≠÷ ◊≠÷Δ¸÷Í≠÷ ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷, ◊ì÷≤÷÷, ï÷÷Ø÷÷≠÷ ¥÷”Í Ü÷μ÷÷Í◊ï÷ü÷ √÷flã√÷ï÷Í
ã◊ø÷μ÷≠÷ á”ô¸∏¸≠÷Óø÷≠÷ª÷ Ø÷◊∏¸ì÷ì÷÷‘ ¥÷Î çÍ̇ ◊¥÷ç˙ª÷ √÷÷Í√÷÷áô¸fl Ü÷Ú±˙ ï÷÷Ø÷÷≠÷
çÍ̇  Ü¨μ÷Å÷ ´÷∏¸÷ Ø÷œ§¸÷≠÷ ◊ç˙μ÷÷ ê÷μ÷÷ £÷÷Ö õ¸÷Ú ¥÷÷ÍΔ”̧ü÷fl ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„
Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  Ø÷œ◊ø÷Å÷ù÷ çÎ̇ ¶¸ çÍ̇  37æ÷Î ≤÷Óì÷ √÷Í  ΔÔ̧Ö √÷„Ø÷∏¸¥÷÷Í◊ª÷åμ÷Êª÷
Ø÷∏¸ Ü÷¨÷÷◊∏¸ü÷ Δ¸÷Í√ô¸-êμ÷Í√ô¸ çÍ̇  ±˙÷Íô¸÷Í◊±˙◊ï÷Ãå√÷ ãæ÷” ï÷Óæ÷ Ü÷¤≠æ÷ç˙

Dr. Ms. J. Mohanty
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Dr. Hirendra Nath Ghosh of Radiation & Photochemistry

Division, BARC has been elected as the Fellow of

National Academy of Science (F. N. A. Sc.), Allahabad

in the year 2008, for his excellent contributions to

ultrafast interfacial electron transfer dynamics, between

molecular adsorbate and semiconductor

nanostructured and quantum dot materials. Dr. Ghosh

is an INSA Young Scientist Awardee in the year 1998

and was also awarded INSA A.K. Bose Memorial Award

in the year 2000. Dr. Ghosh has also received APA-

Prize for Young Scientist Award in the year 2004 from

the Asian and Oceanian Photochemistry Association.

His current activities focus on design and development

of ultrafast mid-IR and terahertz spectrometer, charge

transfer and carrier relaxation dynamics in quantum

dot core-shell material and proton-coupled electron

transfer reaction using ultrafast spectroscopic

techniques.

õ¸÷Ú. ∏¸ü÷≠÷ ç„̇ ¥÷÷∏¸ ÿ√÷Δ¸÷, ◊≠÷§Í̧ø÷ç˙,
◊∏¸μ÷åô¸∏¸ Ü◊≥÷ç˙ªØ÷≠÷ ãæ”÷ ◊æ÷ç˙÷√÷
æ÷ê÷‘ ü÷£÷÷ Ü¨μ÷Å÷, Ü◊≥÷ç˙ªØ÷≠÷,
◊≠÷¥÷÷ù÷‘ ãæ÷” √æ÷ì÷÷◊ª÷ü÷ æ÷ê÷‘ ç˙÷Í ¥÷Ó√÷Ê∏¸
¥÷Î Ü÷μ÷÷Í◊ï÷ü÷ 7 ¥÷÷ì÷‘ 2009 ç˙÷Í
¥÷Ó√÷Ê∏¸ ◊æ÷¿æ÷◊æ÷™÷ª÷μ÷ çÍ˙ ´÷∏¸÷
89æ÷fl ” æ÷÷Ÿ¬÷ç˙ √÷”ê÷÷Í¬ö¸fl ¥÷Î Δ÷Í≠÷∏Í∏fl
õ÷åô∏Íô ç˙fl àØ÷÷◊¨÷ √÷Í √÷¥¥÷÷◊≠÷ü÷
◊ç˙μ÷÷ ê÷μ÷÷Ö

õ¸÷Ú. ÿ√÷Δ¸÷ ≠÷Í æ÷¬÷‘ 1972 ¥÷Î Ø÷ô¸≠÷÷ ◊æ÷øæ÷◊æ÷™÷ª÷μ÷ √÷Í ¥÷Íç˙◊≠÷ç˙ª÷
á”ï÷fl◊≠÷μ÷ÿ∏¸ê÷ ç˙fl Ø÷∏¸flÅ÷÷ Ø÷œ£÷¥÷ ¡÷Íù÷fl ¥÷Î à¢÷flù÷‘ ç˙flÖ ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„
Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  Ø÷œ◊ø÷Å÷ù÷ çÎ̇ ¶¸ çÍ̇  16æ÷Î Ø÷÷ö¸μ÷çŒ̇ ¥÷ ç˙fl √÷¥÷÷¤Øü÷ çÍ̇
Ø÷øì÷÷ü÷ á≠Δ¸÷Î≠÷Í ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  ◊∏¸μ÷åô¸∏¸ á”ï÷fl◊≠÷μ÷ÿ∏¸ê÷
Ø÷œ≥÷÷ê÷ ¥÷Î ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷Ö õ¸÷Ú. ÿ√÷Δ¸÷ ç˙fl ç˙÷μ÷‘ ∫˛Ø÷∏Í̧è÷÷ ¥÷Î ≠÷÷◊≥÷ç˙flμ÷
◊∏¸μ÷åô¸∏¸√÷ çÍ̇  ¨÷–„æ÷÷ ü÷£÷÷ Ø÷flãì÷õ¸≤ªμ÷ÊÜ÷∏¸ çÍ̇  ◊æ÷ç˙÷√÷ ãæ÷” ◊æ÷ø÷Í¬÷
∏¸è÷-∏¸è÷÷æ÷ ç˙fl çÊ̇ ª÷”ô¸ ì÷Ó≠÷ª÷ ï÷flæ÷≠÷ Ø÷œ≤÷≠¨÷≠÷ ü÷£÷÷ ◊æ÷ç˙÷√÷ ¥÷Δ¸üæ÷Ø÷Êù÷‘
◊æ÷ì÷÷∏¸̈ ÷÷∏¸÷ ø÷÷◊¥÷ª÷ ΔÓ̧Ö

ê÷ü÷ ç˙á‘ æ÷¬÷÷Ì √÷Í õ¸÷Ú. ÿ√÷Δ¸÷ ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ ¥÷Î £÷÷Í◊∏¸μ÷¥÷
ç˙÷ àØ÷μ÷÷Íê÷ ç˙∏¸≠÷Í ΔÍ̧ü÷„ ∫˛Ø÷∏Í̧è÷÷ ãæ÷” ◊æ÷ç˙÷√÷ çÍ̇  Ü÷¨÷∏¸ Ø÷∏¸ ≠÷æ÷fl≠÷

√÷”μ÷÷Íï÷≠÷ ü÷£÷÷ ≠÷÷≠÷÷◊æ÷¨÷ Ø÷œ÷μ÷÷Í◊ê÷ç˙ Å÷Í°÷÷Î ¥÷Î á≠÷çÍ̇  àØ÷μ÷÷Íê÷ ç˙fl è÷÷Íï÷
ç˙∏¸≠÷÷ á≠÷ç˙fl æ÷ü÷‘¥÷÷≠÷ π˝◊ì÷μ÷÷Î ¥÷Î ø÷÷◊¥÷ª÷ ΔÔ̧Ö

Dr. (Ms.) Jyotirmayee Mohanty of Radiation &

Photochemistry Division, BARC has been conferred

the prestigious “Distinguished Lectureship Award” by

the Chemical Society of Japan, in recognition of her

significant contribution towards Supramolecular

Photochemistry. This Award was presented to her by

the President, Chemical Society of Japan during the

CSJ Asian International Symposium (27th-30th March

2009) held at Nihon University, Chiba, Japan.

Dr. Mohanty is from the 37th Batch of BARC Training

School. Her present research interests include the

studies on the photophysics of supramolecule

based host-guest and biomolecular assemblies and

exploring their use in diverse applied areas.

õ¸÷Ú. ◊Δ¸∏Î̧¶¸ ≠÷÷£÷ ë÷÷Í¬÷, ◊æ÷◊ç˙∏¸ù÷ ãùõ¸
±˙÷Íô¸÷Í ∏¸√÷÷μ÷≠÷ Ø÷œ≥÷÷ê÷, ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„
Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ ç˙÷Í æ÷¬÷‘ 2008 ¥÷Î
Üªô“̧÷±˙÷√ô¸ á≠ô¸∏¸±Íø÷ª÷ áª÷Íåô“̧÷≠÷
ô ¸ “ ÷≠√÷±˙∏ ¸ õ¸÷μ÷≠÷÷◊¥÷å√÷ ãæ÷ ”
¥÷÷Í◊ª÷åμ÷Êª÷∏¸ ãõ¸ï÷Ã÷Í∏¸≤÷Íô¸ ü÷£÷÷
√÷Í◊¥÷ç”̇ õ¸åô¸∏¸ ãæ÷” ≠÷Ú≠÷÷Í√ô¸åì÷õÕ̧‘ ü÷£÷÷
åæ÷÷”ô¸¥÷ õ¸÷ Íô¸ ¥÷Íô¸fl◊∏¸μ÷ª√÷ çÍ˙
Üü÷”ê÷‘ü÷ àüçÈ˙¬ô¸ μ÷÷Íê÷§¸÷≠÷ ΔÍ¸ü÷„
áª÷÷Δ¸÷≤÷÷§¸, ≥÷÷∏¸ü÷ çÍ˙ ∏¸÷¬ô¸“flμ÷

æ÷Óñ÷÷◊≠÷ç˙ Üç˙÷§¸¥÷fl çÍ̇  √≠÷÷ü÷ç˙ (ã±˙.ã≠÷.ã. √÷÷á≠√÷) Ø÷§¸ Ø÷∏¸ ì÷μ÷≠÷
◊ç˙μ÷÷ ê÷μ÷÷ ΔÔ̧Ö õ¸÷Ú. ë÷÷Í¬÷ æ÷¬÷‘ 1998 çÍ̇  Ü÷áã≠÷ã√÷ã √÷¥¥÷÷◊≠÷ü÷
μ÷„æ÷÷ æ÷Óñ÷÷◊≠÷ç˙ ΔÔ¸ ü÷£÷÷ æ÷¬÷‘ 2000 ¥÷Î Ü÷áã≠÷ã√÷ã ã.çÍ˙.≤÷÷Í√÷
¥÷Í¥÷÷Í◊∏¸μ÷ª÷ Ø÷„∏¸√ç˙÷∏¸ √÷Í ≥÷fl √÷¥¥÷÷◊≠÷ü÷ ΔÔÖ õ¸÷Ú. ë÷÷Í¬÷ ≠÷Í æ÷¬÷‘ 2004 ¥÷Î
ã◊ø÷μ÷≠÷ ã≠õ¸ Ü÷Íø÷Í◊≠÷μ÷≠÷ ±˙÷Íô¸÷ÍçÍ̇ ◊¥÷√ô“̧fl ã√÷÷Í◊√÷ãø÷≠÷ çÍ̇  ´÷∏¸÷ ãØ÷flã
ç˙÷ μ÷„æ÷÷-æ÷Óñ÷÷◊≠÷ç˙ Ø÷„∏¸√ç˙÷∏¸ ≥÷fl Ø÷œ÷Øü÷ ◊ç˙μ÷÷ ΔÓ̧Ö á≠÷ç˙fl æ÷ü÷‘¥÷÷≠÷
π˝◊ì÷μ÷÷Î ¥÷Î ◊¥÷õ¸-Ü÷áÜ÷∏¸ ãæ÷” ôÍ̧∏¸÷Δ¸ôÀ̧‘‘ï÷Ã √Ø÷Íç˙ô“̧÷Í¥÷flô¸∏¸ ç˙fl ∫˛Ø÷∏Í̧è÷÷
ü÷£÷÷ ◊æ÷ç˙÷√÷ ü÷£÷÷ ì÷÷ï÷‘ ô“̧÷”√÷±˙∏¸ ãæ÷” çÍ̇ ◊∏¸μ÷∏¸ ◊∏¸ª÷Íåï÷ÃÍø÷≠÷ õ¸÷μ÷≠÷÷◊¥÷å√÷
á≠÷ åæ÷÷”ô¸¥÷ õ¸÷Íô¸ ç˙÷Í∏¸ø÷ª÷ ¥÷Íô¸fl◊∏¸μ÷ª÷ ã≠õ¸ Ø÷œ÷Íô¸÷Í≠÷-ç˙ØØ÷ªõ¸ áª÷Íåô“̧“÷≠÷
ô“̧“÷≠√÷±˙∏¸ ◊∏¸μ÷åø÷≠÷ μ÷Ê◊ïÕ÷ê÷ Üªô“̧÷±˙÷√ô¸ √Ø÷Íç˙ô“̧÷Í√÷ç˙÷Í◊Ø÷ç˙ ôÍ̧å≠÷flå√÷
≥÷fl á≠÷ç˙fl æ÷ü÷‘¥÷÷≠÷ π˝◊ì÷μ÷÷Î ¥÷Î ø÷÷◊¥÷ª÷ Δ”Ó̧Ö

Dr. H.N. Ghosh
Dr. R.K. Sinha
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Ø÷œê÷◊ü÷ø÷flª÷ ◊∏¸μ÷åô¸∏¸√÷ ΔÍ̧ü÷„ ç˙÷μ÷‘çŒ̇ ¥÷÷Î ç˙÷ ¥÷÷ê÷‘§¸ø÷‘≠÷ ç˙∏¸ ∏¸ΔÍ ΔÔ̧Ö á≠÷¥÷Î
Ø÷œê÷◊ü÷ø÷flª÷ ≥÷÷∏¸fl Ø÷÷≠÷fl ◊∏¸μ÷åô¸∏¸, ï÷÷Í Ü◊¨÷ç˙ü÷∏¸ £÷÷Í◊∏¸μ÷¥÷ √÷Í Δ¸fl âï÷÷‘
ç˙÷ àüØ÷÷§¸≠÷ ç˙∏¸ü÷Í ΔÔ̧ ü÷£÷÷ ◊æ÷¤≥÷Æ÷ ãæ÷” ≠÷æ÷fl≠÷ ◊≠÷¤¬çŒ̇ μ÷ √÷„∏¸Å÷÷ Ø÷œù÷÷ª÷fl
◊≠÷◊Δ¸ü÷ ΔÔ̧Ö Ü÷Ø÷ Δ¸÷áõ“̧÷Íï÷≠÷ ΔÍ̧ü÷„ ≥÷÷∏¸ü÷flμ÷ àìì÷ü÷÷Ø÷ ◊∏¸μ÷åô¸∏¸ √÷÷◊≥÷Ø÷œ÷μ÷
∫˛Ø÷∏Í̧è÷÷ ü÷£÷÷ ◊æ÷ç˙÷√÷ çÍ̇  à¢÷∏¸§¸÷á‘ ΔÔ̧Ö ç˙÷μ÷‘ çÍ̇  √÷÷£÷-√÷÷£÷ á≠Δ¸÷Î≠÷Í
√÷ë÷≠÷ àìì÷ü÷÷Ø÷ ◊∏¸μ÷åô¸∏¸ ç˙fl ∫˛Ø÷∏Í̧è÷÷ ¥÷Î ¥÷÷ê÷‘§¸ø÷‘≠÷ ◊ç˙μ÷÷ ΔÓ̧ ï÷÷Í ◊ç˙
≥÷◊æ÷¬μ÷ ¥÷Î Ü◊¨÷ç˙ü÷¥÷ àìì÷ü÷÷Ø÷ ◊∏¸μ÷åô¸∏¸÷Î ΔÍ̧ü÷„ ̧ Ø÷œ÷Ó™÷Í◊ê÷ç˙fl Ø÷œ§¸ø÷‘≠÷ç˙÷∏¸fl
¥÷Î ç˙÷¥÷ Ü÷ãê÷ÎÖ

õ¸÷Ú. ÿ√÷Δ¸÷ ≠÷Í ◊æ÷◊≥÷Æ÷ Ø÷„∏¸√ç˙÷∏¸ ãæ÷” √÷¥¥÷÷≠÷ Ø÷œ÷Øü÷ ◊ç˙ã ΔÔ̧Ö á≠÷¥÷Î Δ¸÷Í¥÷fl
≥÷÷≥÷÷ √÷÷á≠√÷ ã≠õ¸ ôÍ¸å≠÷÷Úª÷÷Íï÷fl ç˙÷ Ø÷Δ¸ª÷÷ Ø÷„∏¸√ç˙÷∏¸, æ÷÷¤√æ÷ç˙
Ø÷„∏¸√ç˙÷∏¸, á¤≠õ¸μ÷≠÷ ≠μ÷„¤åª÷μ÷∏¸ √÷÷Í√÷÷áô¸fl Ø÷„∏¸√ç˙÷∏¸ ãæ÷” õ¸flãá‘ √Ø÷Íø÷ª÷
ç”̇ ◊ô“̧≤μ÷Êø÷≠÷√÷ Ø÷„∏¸√ç˙÷∏¸ ø÷÷◊¥÷ª÷ ΔÔ̧Ö á≠ΔÎ̧ æ÷¬÷‘ 1998 ¥÷Î á¤≠õ¸μ÷≠÷
≠÷Óø÷≠÷ª÷ Üç˙÷§¸¥÷fl Ü÷Ú±˙ á”ï÷fl◊≠÷μ÷ÿ∏¸ê÷ ç˙÷ √≠÷÷ü÷ç˙ ◊≠÷æ÷÷‘◊ì÷ü÷ ◊ç˙μ÷÷
ê÷μ÷÷Ö

Dr. Ratan Kumar Sinha, Director, Reactor Design &

Development Group and Director, Design,

Manufacturing & Automation Group was conferred

the Honorary Doctorate of Science by the University

of Mysore‹ in its 89th Annual Convocation held on the

7th March 2009 at Mysore.

Dr. Sinha graduated in Mechanical Engineering from

Patna University in 1972, standing first in the

University. After completing the 16th Course of BARC

Training School‹ he joined Reactor Engineering Division

of BARC. Dr. Sinha’s work profile has included core

internals for Dhruva and PHWRs, coolant channel life

management and development of special repair and

maintenance techniques for nuclear reactors.

Since past several years, Dr. Sinha has been guiding

the programmes for new advanced reactors under

design and development at BARC to utilize thorium.

These include, the Advanced Heavy Water Reactor,

which produces most of its power from thorium, and

has several innovative passive safety systems. He is

also responsible for the design and development of

the Indian High Temperature Reactor, intended for

hydrogen generation. As part of the work, he has

guided the design of the Compact High Temperature

Reactor, which will serve as a technology demonstrator,

for future larger high temperature reactors.

Dr. Sinha has received several awards and honours.

These include: the first Homi Bhabha Science and

Technology Award, VASVIK Award, Indian Nuclear

Society Award and the DAE Special Contribution

Award. He was elected a Fellow of the Indian National

Academy of Engineering in 1998.

õ¸÷Ú. ∏¸ë÷„≠÷÷£÷ Ü÷ì÷÷μ÷÷‘, ∏Í¸◊õ¸μ÷÷Í
∏¸√÷÷μ÷◊≠÷ç˙fl Ø÷œ≥÷÷ê÷ ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„
Ü≠÷„√÷”¨÷÷≠÷ çÎ˙¶¸ ≠÷Í ≠÷÷◊≥÷ç˙flμ÷
ã≠÷÷◊ª÷◊ô ¸ç˙ª÷ ∏ ¸√÷÷μ÷≠÷ ¥÷ ” Í
æμ÷÷æ÷√÷÷◊μ÷ç˙ àØ÷ª÷¤≤¨÷μ÷÷ Î ¥÷ Î
◊æ÷◊ø÷¬ô¸ μ÷÷Íê÷§¸÷≠÷ ç˙÷Í ¥÷÷≠μ÷ü÷÷ §Í̧≠÷Í
ΔÍ̧ü÷„ æ÷¬÷‘ 2008 ç˙÷ áÍô¸∏¸≠÷Óø÷≠÷ª÷
ç˙¥÷ Íô ¸ fl Ü÷ Ú±˙ ã¤åô¸æ÷ Íø÷≠÷
ã≠÷÷◊ª÷◊√÷√÷ /¥÷÷Úõ¸≠‘÷ ô¸“≠õ¸√÷ á≠÷
ã¤åô¸æ÷ Íø÷≠÷ ã≠÷÷◊ª÷◊√÷√÷

(Ü÷á√÷flãã/ ã¥÷ô¸flãã) ç˙÷ μ÷„æ÷÷ æ÷Óñ÷÷◊≠÷ç˙ Ø÷„∏¸√ç˙÷∏¸ (æ÷÷áã√÷ã)
Ø÷œ÷Øü÷ ◊ç˙μ÷÷Ö  õ¸÷Ú. Ü÷ì÷÷μ÷÷‘ ç˙÷Í ãç˙ Ø÷œø÷¤√ü÷-Ø÷°÷ ü÷£÷÷ 1000
μ÷Êã√÷õ¸fl ç˙fl ≠÷ê÷§¸ ∏¸÷◊ø÷ ç˙÷ μ÷Δ¸ Ø÷„∏¸√ç˙÷∏¸ ◊√÷ü÷”≤÷∏¸ 7-12, 2008
ç˙÷Í ◊ª÷√÷≤÷≠÷, Ø÷„ü÷‘ê÷÷ª÷ ¥÷Î Ü÷μ÷÷Í◊ï÷ü÷ ≠μ÷Ê¤åª÷μ÷∏¸ ã≠÷÷◊ª÷◊ô¸ç˙ª÷ ¥÷Í£÷õÀ̧√÷
á≠÷ ◊§¸ ª÷÷á±˙ √÷÷á¤≠√÷√÷ (ã≠÷ãã¥÷ãª÷ã√÷-9) ç˙fl 9æ÷‡ Ü”ü÷∏¸÷‘¬ô“̧flμ÷
√÷≥÷÷ ¥÷Î Ø÷œ÷Øü÷ Δ„̧Ü÷Ö μ÷„æ÷÷ æ÷Óñ÷÷◊≠÷ç˙ Ø÷œ÷Øü÷ç˙¢÷÷‘ ç˙fl ΔÍ̧◊√÷μ÷ü÷ √÷Í á≠÷çÍ̇
Ø÷œ£÷¥÷ ≥÷÷¬÷ù÷ ç˙÷ ◊æ÷¬÷μ÷ ã≠÷ãã¥÷ãª÷ã√÷-9 £÷÷ ◊ï÷√÷¥÷Î “ õÍ̧æ÷ª÷÷ÍØ÷¥÷Îô¸
ã≠õ¸ ã¤Øª÷çÍ̇ ø÷≠√÷ Ü÷Ú±˙  çÍ̇

0
-≤÷Í√÷õ¸ ≠μ÷Êô“̧÷Ú≠÷ ã¤åô¸æ÷Íø÷≠÷ ã≠÷÷◊ª÷◊√÷ï÷Ã

(ã≠÷ãã) ã≠õ¸Ø÷œ÷Í¥Øô¸ ê÷÷¥÷÷ ∏Í̧ ã≠÷ãã (Ø÷flï÷flã≠÷ãã)” ΔÓ̧Ö

õ¸÷Ú. Ü÷ì÷÷μ÷÷‘ ≠÷Í ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶¸ çÍ̇  Ø÷œ◊ø÷Å÷ù÷ ◊æ÷™÷ª÷μ÷
çÍ̇  37æ÷Î æ÷ê÷‘ √÷Í ∏¸√÷÷μ÷◊≠÷ç˙fl ◊æ÷ñ÷÷≠÷ ¥÷Í” Ø÷œ◊ø÷Å÷ù÷ Ø÷œ÷Øü÷ ç˙∏¸çÍ̇  ∏Í̧◊õ¸μ÷÷Í
∏¸√÷÷μ÷◊≠÷ç˙fl Ø÷œ≥÷÷ê÷ ¥÷Î ç˙÷μ÷‘≥÷÷∏¸ √÷”≥÷÷ª÷÷Ö Ü÷Ø÷ Δ¸÷á ∏Í̧◊ï÷Ãªμ÷Êø÷≠÷ ê÷÷¥÷÷∏Í̧
√Ø÷Íåô“̧÷Í¥÷flô¸∏¸fl ü÷£÷÷ ◊∏¸μ÷åô¸∏¸÷Î çÍ̇  Ü≠÷„√÷”̈ ÷÷≠÷ àØ÷μ÷÷Íê÷ √÷Í æμ÷÷æ÷Δ¸÷◊∏¸ç˙
ç˙÷μ÷‘ ¥÷Î æμ÷√ü÷ ΔÔ̧Ö  á≠Δ¸÷Î≠÷Í ≥÷÷∏¸ü÷ ¥÷Î Ø÷Δ¸ª÷fl ≤÷÷∏¸ çÍ̇

0
-Ü÷¨÷÷◊∏¸ü÷

ã≠÷ãã ü÷£÷÷ Ø÷flï÷flã≠÷ãã ≤÷Í√÷õ¸ Ü÷∏¸ ã≠õ¸ õ¸fl ◊æ÷ç˙÷√÷ ◊æ÷◊¨÷ ç˙÷Í
√÷÷¥÷≠÷Í ª÷÷μ÷÷ ΔÓ̧Ö á≠Δ¸÷Î≠÷Í Ø÷®◊ü÷ ç˙÷Í Ü≠÷„çÊ̇ ª÷ ≤÷≠÷÷ç˙∏¸ ≤÷Δ„̧ë÷ô¸ç˙
∫˛Ø÷∏Í̧è÷÷, ≥÷Êæ÷Óñ÷÷◊≠÷ç˙, ï÷flæ÷◊æ÷ñ÷÷≠÷, æ÷÷ü÷÷æ÷∏¸◊ù÷ç˙ ãæ÷” ≠÷÷◊≥÷ç˙flμ÷ Ø÷§¸÷£÷÷Ì
¥÷Î àØ÷μ÷÷Íê÷ ◊ç˙μ÷÷Ö Ü÷Ø÷ √÷◊çŒ̇ μ÷ ∫˛Ø÷ √÷Í ∏¸√÷÷μ÷◊≠÷ç˙ ã≠÷ãã ´÷∏¸÷

Dr. R. Acharya
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FORTHCOMING SYMPOSIUM

National Symposium on Growth of

Detector-Grade Single Crystals

(NSGDSC-2009)

The Materials Research Society of India (Mumbai

Chapter), in association with BARC, has organized

the above symposium at the Multipurpose Hall,

Training School Hostel, Anushaktinagar, Mumbai,

from Nov. 19-21, 2009. The scientific programme

of the symposium will comprise of invited talks

and select contributory papers. Deliberations

would be on the following topics :

Fundamentals of Crystal Growth

Crystal growth simulation

Growth of Large Crystals

Defects in Crystals

Crystal Growth of Novel Materials

Characterization Techniques

Crystallography

Applications of Crystals

Design / Development of Devices

Instrumentation for Crystal Growth

Important Dates:

Manuscript Submission :  Sep. 30, 2009

Acceptance by email : Oct. 15, 2009

Registration : Oct. 30, 2009

For further details one may contact :

Dr. S.C. Gadkari

Convener, NSGDSC-2009

TPPED,BARC, Mumbai - 400 085.

Tel. : +91-22-25595051

E-mail : s.c.gadkari@gmail.com

Dr. Sadhana Mohan

Co-Convener, NSGDSC-2009

HWD, BARC, Mumbai - 400 085.

Tel. : +91-22-25595034

E-mail : msadhana@barc.gov.in

Ü÷μ÷÷Íõ¸fl≠÷ ãæ÷” Ü÷∏¸√÷Í◊≠÷ç˙ çÍ̇  ◊æ÷ø÷Í¬÷ ê÷„ù÷÷Î ç˙÷ Ü¨μ÷≠÷ ç˙∏¸≠÷Í ¥÷Î
æμ÷√ü÷ ΔÔ̧Ö á√÷ √÷¥÷μ÷ Ü÷Ø÷ ≥÷÷≥÷÷ Ø÷∏¸¥÷÷ù÷„ Ü≠÷„√÷”̈ ÷÷≠÷ çÎ̇ ¶ çÍ̇  ±˙÷Í◊ô¸μ÷÷,
¥÷Î Ø÷œ÷Íô¸÷Ú≠÷ ◊ç˙∏¸ù÷ çÍ̇  àØ÷μ÷÷Íê÷ √÷Í ¥÷”§¸ ï÷Ãfl Üæ÷μ÷æ÷ ΔÍ̧ü÷„ Ø÷÷Ÿô¸ç˙ª÷ á≠õÀ̧μ÷Ê√÷õ¸
ê÷÷¥÷÷ ∏Í̧ ã◊¥÷ø÷≠÷ ç˙÷ ¥÷÷≠÷≠÷flç˙∏¸ù÷ ¥÷Î æμ÷√ü÷ ΔÔ̧Ö ◊æ÷◊≥÷Æ÷ Ø÷◊∏¸ì÷ì÷÷‘Ü÷Î
çÍ̇  √÷¥÷ç˙Å÷ √÷¥÷flÅ÷ç˙ Ø÷◊°÷ç˙÷ÜÍ÷” ¥÷Î 46 ø÷÷Í̈ ÷ ü÷£÷÷ ∏¸÷¬ô“̧flμ÷ ãæ÷”
Ü”ü÷∏¸÷‘¬ô“̧flμ÷ √÷¥¥÷Íª÷≠÷÷Î ¥÷Î 100 √÷Í Ü◊¨÷ç˙ ø÷÷Í̈ ÷ á≠÷çÍ̇  ¡÷Íμ÷ ¥÷Î ΔÔ̧Ö‘

Dr. Raghunath Acharya, Radiochemistry Division,

BARC has received the Young Scientist Award 2008

(YSA 2008) of the International Committee of

Activation Analysis / Modern Trends in Activation

Analysis (ICAA/MTAA) in recognition of his significant

achievements in Nuclear Analytical Chemistry.

Dr. Acharya received this award consisting of a citation

and a cash prize of USD 1000 at the 9th International

Conference on Nuclear Analytical Methods in the Life

Sciences (NAMLS-9) held during September 7-12, 2008

at Lisbon, Portugal. As a young scientist awardee, he

delivered the first talk of NAMLS-9 Conference, in

which he gave an overview of “Development and

applications of k
0
-based neutron activation analysis

(NAA) and prompt gamma ray NAA (PGNAA)”.

Dr. Acharya has been working in the Radiochemistry

Division since 1994 after graduating from 37th batch

of BARC Training School in Chemistry discipline.  He

is actively engaged in R&D work on conventional and

k
0
-based NAA and PGNAA, using research reactors

and high resolution gamma ray spectrometry. He is

instrumental in developing k
0
-based methods in NAA

and PGNAA for the first time in India. He optimized

the methodologies and has been applying them for

multielement profiles in various samples of geological,

biological and environmental origin as well as nuclear

materials. He is also actively engaged in speciation

studies of elements like iodine and arsenic by chemical

NAA methods. Currently he is engaged in standardizing

Particle Induced Gamma ray Emission (PIGE) method,

for low Z elements using proton beams at FOTIA,

BARC. To his credit, he has got 46 papers in peer

reviewed journals and more than 100 papers in various

national and international conferences/symposia.






