MWoe cach al Kaiga and al Rajasthan is progressing as per
schedule, Significant progress has been made in the
detailed design of 500 MWe PHWR units Lo be construcied
in Tarapur.

Muclear safety is our primary concern in reactor design
and operation. This is achieved through Quality Assurance
in every stage and by well defined regulatory practices
supervised by an independent Atomic Energy Regulatory
Board (AERE).

R & D programmes in reactor engineering have led 1o
the development of a number of uselul technologies lor
power reactors such as in-service inspection system [or
coolant channels, remote video inspection systems, vibra-
tion based diagnostic system for identification of contact of
coolant channels with calandria tubes, cle. We also con-
tinued our work on the design of an Advanced Heavy Water
Reactor.

We are building a Synchrotron Radiation Facility at the
Centre for Advanced Technology at Indore. The first
radiation source in this facility will be a vacuum ultra-violet
and solt X-ray electron storage ring. The entire system has
been designed and fabricated in India, Itis expected to be
commissioncd next year. | must say in this context that
neutrons and synchrotron radiation are emerging as com-
plementary tools for condensed matter and biophysics re-
search,

India has had thirty years of experience in the field of
reprocessing spent nuclear fuel. In addition to the two
existing reprocessing plants at Trombay and Tarapur, we
are sciting up another spent fuel reprocessing plant at
Kalpakkam which is in an advanced stage of completion.
An engineering scale [acility is also being set up to separate
U233 [rom thorium — which for us is the nuclear fuel lor
the future. Treatment and safe disposal of various types of
radioactive wasles generated in the nuclear fuel cycle ac-
tivities has been accorded highest priorily in our nuclear
programme. A number of development programmes are
in progress in the management ol low, intermediate and
high level wastes. We are also participating in a number of

coordinated research programmes with the Agency in this
arca.

India is a leading producer ol radivisotopes which find
diverse applications in cancer therapy, non-destructive
Llesting, industrial process control, agricultural research,
and preparation of radiopharmaceuticals, During the year,
isotope studies were taken up to determine the salinisation
and recharge to ground water, movement of silt al ports,
Mow measurements in rivers and identilication of water
scepage in dams.  Rescarch in nuclear agriculture has
resulied in improvement of crops and utilisation of fer-
tilizers and in the protection of plants against insects and
pests.

MNuclear technology, being multi-disciplinary in char-
acter, also offers a unigue opportunity (o the nuclear
centres in any state to transfer spin-off technologies in
malerials, information and bio-technology areas (for ex-
ample, welding, non-destructive testing, chemical plant
control and robotics) to industry. We have been successful
in translerring knowhow and technology to Indian industry
in arcas as diverse as solar photovoltaics o improve efl-
ficicney and yield, immobilised enzyme technology to
produce invert sugar, computer design technology for a
powerlul parallel processing system, DC thyristor chopper
control technology to elfect energy savings for the benefit
of the Indian Railways and so on.

Mr President, before 1 conclude, please permit me to
once again reiterale the necessity for the Agency to
redouble its efforts in the promotion of peaceful applica-
tions of nuclear energy, which are numerous in addition to
eleetricity production and to initiale on a large scale, public
awareness programmes. The safeguards system should be
streamlined to be productive and cost elective. There is an
immediate necessity Lo rejuvenate and expand programmes
[o international cooperation for peaccelul applications of
nuclear energy. On our part, we would render our active
support and cooperation to the Agency in successfully
achieving these aims in the coming year,

Thank you, Mr President

PUBLICATIONS

In Journals :

1. "Fourier transflorm spectroscopy of BCDIOH : The
CO-stretching fundamental band", Li-Hong Xu, R M
Lees, I Mukhopadhyay, ] W C Johns, and G Moruzzi,
J Mol. Spectrose., 157, 47 (1993),

2."Millimeter wave spectrum of CH3CDs in the three
lowest torsional states”, N Moazzen-Ahmadi, 1 Ozier, [

Mukhopadhyay and T Amano, J Chem. Phys., 99, 2429
(1993).

3."Density functional calculation of clectric dipole
polarizabilities for atoms”, M K Harbola, Phys. Rev. A,
48, 2696 (1993).

4."Fullerenes and their nonlinear optical properties™, K C
Rustagi, Ind J Phys., 6TA, 493 (1993).
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5."0n the use of a photothermal technique for measuring
thermal parameters of YBaxCu3O7.x", § Kumar, Appl.
Phys.A, 57, 87 (1993).

6. "Elfcct of thermal eycling on normal state propertics of
YBaxCua07.x films", Shailendra Kumar, 8 P Pai, R
Pinto and Dhananjay Kumar, Physica C, 215, 286 ( 1993).

7. "Field-cooled measurements of harmonic generation in
magnetisation ol high-Te superconductors”, 5 B Roy, §
Kumar, A K Pradhan, P Chaddah, R Prasad, N C Soni
and K Adhikary, Pramana - J.Phys., 41, 51 (1993).

8."Hg) measurements in sintered YBaCuQ) and Bi(Pb)
SrCaCu0 using remanent second harmonc generation”,
A K Pradhan, § B Roy, 5 Kumar, P Chaddah, R Prasad,
N C Soni and K Adhikary, Physica C, 216, 169 (1993),

9. "Transport and magnetic propertics ol YBCO/Ag com-
posites”, A K Pradhan, B K Roul, V V Rao and V R
Kalvey, Cryogenics, 33, 910 (1993),

10, "Observation ol negative magneloresistance in single
crystal Y1-xPrxBazCus07.", A K Pradhan, 5 1 Hazcll, 1
W Haodby, C Chen, A 18 Chowdhury and B M Wanklyn,
Solid State Commun., 88, 723 (1993).

11."Dissipative  behaviour  in single  crystal
You5Pro15BazCusO7.y", A K Pradhan, 5 ) Hazella, J W
Hodby, C Chen, ¥ Hu and B M Wanklyn, Physica C,
218, 208 (1993).

12, "Engineering aspects of UHV systems in accelerators”,
A 8 RajaRao, Bulletin Indian Vacuoum socicty, 24, 3
(1993). '

13. "Study of minor hysteresis loops of YBaCu(): de and ac
hysteresis elfccts in granular samples”, 5 B Roy, §
Kumar, A K Pradhan, P Chaddah, Ram Prasad and N
C Soni, Physica C, 218, 476 (1993).

Papers in Conlerences [ Sympaosia

1. "Microtron for radiation applications”, H C Soni and 5
5 Ramamurthi, 10th National Symposium on Radiation
Physics (NSRP-10), Bombay, August 17-20, 1993,

2."Synchrotron radiation sources INDUS-1 and
INDUS-2", G Singh and 5 8 Ramamurthy, ibid.

3."INDUS-1 and INDUS-2 at CAT", invited talk by G
Singh at the third national seminar on physics and tech-
nology of particle accelerators and their applications
(PATPAA-93), Calcutta, Nov, 25-27, 1993,

4. "Study of achromat of INDUS-2 laitice", G Singh, G K
Sahoo, Pradeep Kant and 5 § Ramamurthi, ibid

5."Electron tracking and estimated beam charecteristics
of 20 MeV injeclor microtron at CAT", M M
Bemalkhedkar and § 5 Ramamurthi, ibid.

6."Beam life time in INDUS-2 at injection and higher
energies”, D Angal, G Singh and 5 S Ramamurthi, ibid,

7. "Trajectory calculations for dipole magnets of 700 MeV
synchrotron”, A D Ghodke, G Singh and 8 5 Ramamur-
thi, ibid.

B."Microtron project at CAT", H C Soni and 5 §
Ramamurthi, ibid.

9. "Calibration procedures for beam position monitors”,

Ashish Dey, Anil Banerji, Ved Prakash, R M Pandey, T

A Puntambekar, D K Joshi, R K Nathwane, ibid.

"Beam position moniloring in transferline - 2 of

INDUS-1", R K MNathwani, Ved Prakash, M K Jain,

Saranappa and Anil Banerji, ibid.

“Beam profile monitor for the electron aceelerators at

CAT", Anil Banerji, R M Pandey, D K Joshi, T A

Funtambekar, Alpana Rajan, R K Nathwani and 5 §

Ramamurthi, ibid.

"Granularity effects in the ac magnetisation of ceramic

superconductors”, P Chaddah, invited talk at the DAE

solid state physics symposium, BARC, Dec. 27-31, 1993,

"Electronic structure of small metal particles within the

local density approximation”, invited talk by M K Har-

bola , ibid.

"Irreversibility and magnetic relaxation in

BizSr2CaCu208 + ¥", A K Pradhan, 5 B Royand P Chad-

dah, ibid.

"lIrreversibility and metastable behaviour of an-

liferomagnetic UNizGez", S B Roy, A K Pradhan and P

Chaddah, ibid.

16, "Possibility of a magnetic transition in ZrV2", § B Roy,
A K Pradhan and P Chaddah, ibid.

17."Harmonic generation in magnetization of high-Te su-
perconductors with varying demagnetisation factors”, P
Batham, S B Roy, S Kumar, A K Pradhan, P Chaddah,
R Prasad and N C Soni, ibid.

18, "Hysleresis in thermal properties of CuO pellets’, P

Shah, Shailendra Kumar and A Gupla, ibid.

"Hysteresis in the specific heat of Co0 fullerene thin

[ilms", Shailendra Kumar, A Bharathi, ¥ Hartharan and

C 5 Sundar, ibid.

. "Magnetoresistance study of Cu(Fo92Aln0s)2", S Radha,

5 B Roy, A K Nigam, and G Chandra, ibid

"Theoretical growth morphology of tris (thiourea) zinc

sulphate crystals", ¥V K Wadhawan, ibid.

22. "Surface alloying of mild steel with high power laser”, A
Gupta, 5 Purohit and A K Nath, in llnd interantional
conference on lasers and their applications, Tehran,
[ran, Aug. 23-26, 1993,

23. "Laser surlace alloying of Cu with Cr", J Dutta Mazum-
dar, I Mann. U K Chatterjec and A K Nath, at National
seminar on interfacial and surface phenomena in metal-
lurgy, Jointly ogranised by Varanasi Chapters of Indian
Inst. of Metals and Deptt. of Metallurgical Engg. IT,
BHU, Sept. 30 - Oct.1, 1993,

24. "Intense x-ray generation in laser produced plasmas”,
Invited talk by D D Bhawalkar and P D Gupta at the
Saha Centenary International Symposium on Spectros-

11,

L.

12,

13.

14,

15.

19,

20
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copy and Astrophysics held at University of Allahabad,
October 4-6, 1993,

"Laser fusion related experiments in CAT", invited talk,

T Desai, ibid.

"A picosccond x-ray streak camera for x-ray diagnostics
of laser produced plasmas", V N Rai, M Shukla, H C
Pant and D D Bhawalkar, ibid.

"A detector for measurement of X-ray emission from
laser produced plasmas”, V N Rai, M Shukla, T Desai,

YBSR Prasad and H C Pant, ibid.

. "Role of x-rays from laser produced plasma on ablation
studies”, T Desai, V K Senecha and H C Pant, ibid.

."Theories of crystal morphology”, invited talk by ¥V K

Wadhawan, [ifth national scminar on crystal growth,

Anna University, Madras, Nov. 18-20, 1993,

"Crystal growth and characterization of semiorganic

zing tris (thiourea) sulfate”, invited talk by GG Dhanraj,
ibid.

"Design and fabrication of Pockel cell using KDP erys-
tal", V § Tiwari and V K Wadhawan, ibid.

"Growth and characterization of KDP crystal and device
fabrication”, U N Roy, ibid.

"Protocols for concurrent access Lo database systems

using active disk mirroring (database duplication) for

load distribution and fault tolerance”, A Rawat, SICE

annual conference (SICE 93), Kanarawa, Japan, Aug.

4-6, 1993,

"Design and fabriction of clean vacuum degassing lur-
nace”, Rajveer Singh, S N Singh and A 5 Raja Rao,
Mational Symposium on Vacuum Science and Technol-

ogy, Delhi Oct. 6-9, 1993,

"An electromagnetic actuator in UHY for synchrotron

radiation beam viewer", Adu Verma, K 18 Sawhney and
R V Nandedkar, National Symp. on Vac. Science and

Technology New Delhi, Oct6-8, 1993,

SMillimeter wave spectrum of CH3CD3 in the three
lowest torsional states”, N Moazzen-Ahmadi, 1 Ozier, |

25,

26.

1=

27.

29

30.

31

3.

33

35

=

Mukhopadhyay and T Amano, Proceedings of the 48th.
International Symposium on Molecular Spectroscopy,
Ohio State Universily, Columbus, USA, June 14-18,
1993,

"Computer aided assignment ol the absorption spectra
of methanol”, G Moruze, FStrumia, R M Lees, L H Xu,
B P Winnewisser, M Winnewisser, and I Mukhopad-
hyay, XIII Colloquium on High Resolution Molecular
Spectroscopy, Riccione, [taly, Sepl. 13-17, 1993,
"Assignment of the FIR and IR absorption spectra of
the methanol isotopic species”, G Moruzzi, F Strumia,
R M Lees, L H Xu, B P Winnewisser, M Winnewisser,
and 1 Mukhopadhyay, 18th Int. Conf. IR. MM. Waves,
Colchester, Essex, England, Sept. 6-10, 1993,

"High resolution spectroscopy of methanol and its ap-
plication 1o FIR lasers”, I Mukhopadhyay, Conference
on Atomic and Molecular Spectroscopy, Bhabha
Atomic Research Centre, Bombay, Sepl. 13, 1993,
“High resolution spectroscopy of methanol-Dy @ Iden-
tification of optically pumped far infrared laser lines”, 1
Mukhopadhyay and P K Gupta, National Conference
on Current Trends in Atomic and Molecular Physics,
{(CURTAMP93), Bhabha Atomic Research Centre,
Bombay, December 21 - 23 (1993),

"Torsion rotation vibration interactions in CH30D
High resolution far infrared spectroscopy in the tor-
sional ground state”, 1 Mukhopadhyay, P K Gupla, B P
Winnewisser, M Winnewisser and G Moruzzi, ibid,
“Optical properties of fullerness”, invited talk by K C
Rustogi, ibid.

37

35

39.

40.

41.

42,
43 "Database design for leave record maintenance of
governament employees with reports in Hindi™, Anil
Rawat, Alka Shukla, Western Regional Convention - 93
on Computer in public system, Ahemdabad, December
11-12 (1993).
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