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The Division of Badiologioal Erote«rtion i s entrusted with
radiation protection programmes* The main responsibility

of the Division is to assess and oontrol radiation exposure from al l
radiation sources, including the use of radiations in diagnosis and
therapy, general environmental radioaotivity and fallout. The work
of -fee Division is divided into six major sections with each section
having 6 - 8 groups working on diffessnt aapectn of the overall
programme• These sections are :

(a) Radiological Monitoring and He sear «h Section

(b) Industrial & Medical Advisory and Control Section
(c) Radiation Metrology Section
(d) Radiological Protection Dosimetry Section
(e) Radiation Protection Instrumentation Section
(f) Air Monitoring Section

A progress report of the f irs t five sections was brought out
in 1978 (B.A.R.C. - 962) and that of Air Monitoring Section as" a
separate areport, (B.A.R.C. — 961). A l i s t of publications of the
Division for the period 1975-1980 was also brought out in the form
of a Report (B.A.R.C. - 1130) in 1981. The present report i s a very
brief summary of the progress during 1981-82 of "»he Radiological
Protection Doslmetry Section alongwith l i s t of publications during
this period.

uruL
( U. Madbvanath )

Head, Radiological Protection Dosimetry Section.

June 1963.



ABSTRACT

Radiological Protect ion Dosimetry Section has as i t s

objec t ive development of dosimetric techniques, t h e o r e t i c a l as well

as experimental . To t h i s end in view research and development work

on chemical and neut ron dosimetry systems, computational dosimetry

and dosimetry assoc ia ted with p ro tec t ion problems i s being done.

Work is also carried out on radiobiological investigations at

cellular level to understand radiation damage and interpret the

basis of radiation exposure limits and attendant safety standards.

These topics are covered by five groups in the section viz.

Neutron Dositnetry

Chemical Dosiroetry

Radiation Biophysics

P.adium Hazards Evaluation and Control

' Theoretical studies

A brief outline of the activities of each- of the above groups

is given along with a l i s t of publications for the last two years.
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NEUTRON DOSIJETPY (G. VENĴ ARAMAN, O.P. MASSATO, H.K.. KUHDTJ,

M.P. ly

1. The technique of fast neutron personnel monitoring with nuclear

track emulsions (MTA) i s continuously being impro-vBd for i t s accuracy

r 'd sens i t iv i ty of detection. Studies COVKCCted with the second stage

of i t s improvement, for extending the monitoring period to 3 months

(currently monthly intervals are used) were jus t completed and wi l l be

introduced from aarly 1983 onwards. This has been made possible by

evolving a procedure of deBsicating the NTA film's in nitrogen atmosphere,

sealing them in aluminised polyester pouches with has prevented the

fading in emulsions t o more than a period of 4 months. This would

reduce cost ( in JE) of film procurement and labour involved in processing

and evaluation to a th i rd .

2 . In order to improve on the energy threshold for the neutron

monitoring and av&d completely the costly photographic emulsions,

studies*with polycarbonate and CR-39 polymer foi ls are in progress.

With the electrochemical etching me+*:Mi developed so far, dose

equivalent lower than 30 mreva cannot be measured. With improvements

anticipated for CB-39, i t s sensi ttvity of detection i s expected to

increase by 30 fold with a background track level about 4 mrem. I t

i s hoped to develop this within a year.

A limited number of active pocket type neutron monitors based

on s i l icon surface barr ier detectors and albedo principle are being

fabricated, for use by the radiological protection survey teams of the

Division. Detection l imits are a fraction of one mrem of thermal

neutrons, one mrem of intermediate energy and 30 mrems of fast neutrons.
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Gamma f ie lds of 10 n/l--v cannot affect the neutron r e a d i n g . These small

devices would be of immense use in maintenance work involving high

mixed f ie lds and emergency s i t u a t i o n s .

CHEMICAL DOSIMETWY (B.L. GUPTA, U.E. KIHI, P.M. BHAT, T?.N. GCMATHY,

Bm. S. BAMASWAMY)

5 . The i r r a d i a t i o n ver i f ica t ion indicator labels (yellow to red)

developed e a r l i e r for use at ISCMED for the rad ia t ion s t e r i l i z a t i o n of

medical products, are being produced in large scale to meet the demand

of customers. Technique of coating, adhesive paper, method of cut t ing

e t c . are being standardized. Nearly two lakh labe l s have been supplied

to a dozen companies during 1982.

4 . In the mega-rad range, a chemical read-out technique using

alanine and glutatnine as dosimete-rs, i s being developed under an IAEA

research con t rac t . I r rad ia ted alanine or glutamine powder i s dissolved

in a special so lu t ion developed by the Division and the r e s u l t a n t

absorbance i s measured spectrophotometrically. This technique avoids

•the requirement of cost ly ESE detection equipment with which current ly

assay i s made for free r a d i c a l s . With successful intercpmparf,«*n

r e s u l t s a t p lan ts of ISQMED, I n s t i t u t e of I so topes , Budapest and Eiso

National Laboratory, Denmark, i t i s hoped tha t t h i s system may be

recommended for use for ca l ib ra t ion of high-dose i r r ad ia t ion f a c i l i t i e s .

5 . The FBX Chemical dosimeter developed by the Division for low

doseoeasurements has been perfected for i ts , use as a secondary standard

. . . 4
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dosimeter. I t s u t i l i t y f qp output measurements of teletherapy Cc-6O

beams and electrcn/phcton beams frun accelerators haB been demonstrated.

I t was also found superior when comparedto ionizat ion chamber method

for dose measurements a t large depth- in phantoms where proportion of

degraded low energy components predominate. Extensive s tudies for

obtaining depth dose data for c l i n i c a l use for ccbalt-60 and accelerator

beams wi l l be taken up to improve upon the ex is t ing tables published

in 1971.

THEGRE1TCAL S'fUDIES (P.S. KAGARAJAN, M.A. PBASAD, E.P. BHATIA,

S. SACHIDANANDA1T, DAYASHAHKAB, D. AEOBA^/

C.P.' RAGHAVENDBAN AMD APIHKUMAR)

6 . Theore t i ca l s tud ies are aimed t& obtain' cqicrodosimetric

parameters and problems assoica ted wi th r a d i a t i o n t r a n s p o r t . S tud ies

inc lude de terminat ion of atom-atom c o l l i s i o n cross « e c t i o n s , ff v a l u e s ,

Fano factors, probability distributions of ionization yields etc.

Radiation transport studies are mainly concerned-with comparing the.

efficiency of different computational techniques and met tods,of

reducing statistical errors in the various Monte Carlo methods.

7. Theoretical studies with fast neutrons,included development

of computer cedes for the response of wavity chambers to.,neu1a?ons •

and gamma rays (different sizes & shapes of cavities), evaluation of

effective dose equivalent following exposure to fast neutrons of different

1-aergies, evaluation of energy distibution in charged particle., .

Secondaries for purpose of dose average and track average LET values.
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A computer code was also developed to calculate energy deposition in

human respiratory tissue from alphas (from radon and i t s daughter

products) whic h can be used for other alpha sources as well.

FADIATIQN BIOPHYSICS (M.S.S. MUPTHY, P. SUBPAHMANYAM, D. KPISHRAM,

•B.S. EiiO, G. DSNIKFISHiJiN, K. GOPiKUMAB,

D.E. SIKGhJo N.

8. Under an IiiEA contract , geno-toxic effects of chumictls

(drugs, pollutants associated with energy production) and iiheir

radiat ion equivalence were obtained by using diploid yeast as a t e s t

system. Some of the chemicals studied are eyclophosphamide (a drug),

sodium n i t ra te (a food preservative) , ethylmethane sulfonate ( a.standard

mutagen), benzo (a) pyrene and sulphur J^soxide (pollutants released

during foss i l fuel burning). The resu l t s provide a .proper perspective

of the hazards -of ionizing radiat ion vis-avis other human ac t iv i t i e s

including energy production.

9 . Many chemicals in the general environment and in the work

place are known to act as inducers and promoters of cancer. Studies

have been in i t i a ted at t h e cel lular level in diploid yeast to

investigate the combined effects (synergestic or otherwise) of some

of these Chemicals and ionising rad ia t ions . These studies have an important

bearing in the analysis of carcinogenic hazard at low-dose levels .

• Interact ion studies were also carried out with inhibi tors of cancer. .

Investigations are also being carried out to study in de t a i l alkylation
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of DNA and i t s association with the lethal and mutagenic action of

alkylafcing agents.

10. Results of several radiobiological investigations relevant

to improvement in cancer radiotherapy, such as hyperthernda combined

with radiation, hypoxic cell sensitizers, conducted earlier can be

applied in cancer treatment. Attempts are being made to start new

clinical tria-a in major radiotherapy centres in the country.

11. Several studies are in progress to understand, at moleculta?

level, mainly with DNA and nucleotideB, the mechaiism of radiation

sensitization and protection by dcse modifying chemicals. Specific

Btudies covered the determination of G values under 0_ and K_ irradiation

conditions using base damage and phosphate release as the end points of

assay, their modification by radical scavengers*, effect of flagyl,

misonidazole and NEM on the radiolysis of DNA and bases.

12. In collaboration with Biochemistry and Food Technology Division,

studies were also carried out with rats on the radiation sensitization

aspects of misonidazole using DNA strand break and tumour growth delay

as end points.

BADIUM HAZABDS EVALUATION & COMTBOL (K.S. PAETHASiRATHT AND K.

UMWKEISHKAN)

13 . About 65 hosp i ta l s in the country use radium needles and tubes

for. cancer brachytherapy. In order t o help them de tec t any leakage of

radium or radon, t r i a f o l and ce l lu lose n i t r a t e f o i l s were s tandardised.
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These are mailed periodically to these in s t i t u t ions . A radon-in-breath

analyser for estimating radium body burden is kept in go-condition in

the Division. A compact portable instrument k i t based on e lec t ros ta t ic

collection of radon ond i t s daughter products for use in routine surveys

i s be ing .fabricated. Leakage determination by activated cht-rcoal

method i s also being standardised.

SEPYICES

14. Members of the Section participated in sejnr&l radiological

protection surveys in medical and indust r ia l institv.+icwB., The^ have

also participated in the teaching programmes of several short tern

courses conducted in the Division and at locations outside iTombay.

A substantial portion of the teaching load in the one-year diploma

course i s also borne -by the officers of th i s Section. Experience gathered

by wll members are shared and discussed at reguler technical sessions

arranged by the Section.



•• 8 :

HJBLICATIONS FPOM THE R.P. DOSIMETRY SECTION,
^GS THE TWO YEAR PERIOD: (1981,AM) 1982)

NEUTRON DO3IMETRY

.1. Computed-Response of'Kodak NTA Dosimeter t o Moderated Ne*'tron
Spec t r a . MASSED O.P.. and SINGK D. Health Physics,- £2 (1982)
226-229.

2 . Fur ther S tud ies on l a t e n t Imc^e Fading in Kodak NTA Fas t Neutron
Perscnnel Monitoring F i lms . MASSAND O.P. KUNDU H.K. and MARATHE
P.K. B u l l e t i n of Pndiet ion P ro tec t ion £ (1982) 67-69.

3 . Computed PeBponse of Pern Counter for Moderated Neutron S p e c t r a .
MASSAND O.P . , DHAIRYAWAN M.P. and SINGH D. B u l l e t i n of
Radia t ion P r o t e c t i o n £ (1962) 7 1 - 7 3 .

4 . Revis ion of A Bomb Dosi&Btry-ii Repor t . VElXATARiJEiJil G. B u l l e t i n
of Rad ia t ion P r o t e c t i o n ^ (1982) 59-62.

5 . Experimental Study of S tandar i sed Fluence and Dose Data , Neutron
Fluence to DQfe Conversion Fac tors and Qual i ty F a c t o r s for the
Heal th Phys ics Research Reactor Using the Single Sphere Albedo
Technique, PIESCH E . , BDFGKHABDT B . and VENKATARAMiN G. Radia t ion
P r o t e c t i o n Dosimetry i , (1982) 25-38.

6 . Study of Phantom Distance Effec t of Albedo Neutron Dosimeters .
PIESCH E . , BUIPGKHAPDT B. and VENKATAPAMAN G. Radia t ion P r o t e c t i o n
Dosimetry £ (1982) 39-45-

7 . Extension of Exposure Range of Kodak RM Film Using Act iva t ion
Technique. KUNDU 3 .K. , MASSAND O.P. and MAEATHE P.K. I n t . J .
of Applied Red. and Isotope ^2 (1981) 663-684.

8 . Tr i t ium Product ion i n LiF Thermoluminescent Dosimeters . KUNDU H.K.
and VENJ< ̂ TAPAMAW.G,, I n t . fn l . of Applied Pad. and I s o t o p e s 32
(1981) 685.

9 . Study of Design Parameters f o r a Neutron De tec to r Using S i l i c o n
Detectors . - VENKATAEAMAN G., BUEGKhARDT B . , SCMF-LT A. and PIESCH
E. Fourth Symposium on Neutron Dcsimetry, EUR 7448, Vol . 1 (1981)
633-639-

1 0 . Experience i n F a s t Neutron Personnel Monitoring i n Tridia, MASSAND
O . P . , VENT*TAPAMAN G. and MADHVANATH U. Health Phys. ^ 0 (1981)
116-11.9.
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CHEMICAL DOSIMETIT

11. Use of the FBX Dosimeter for the Calibration- of Cobalt-60 and
High Energy Teletherapy machiaes. GOTTA B.L., KIM U.E.,
BEAT r.M. and MADHVAMTH U. Phya. Mod. B i o l . , ££,(1962) .235.

12. Acid find X.ylenol Crenee h'ffeots in ITOC .Dosimeter. GUPTA B.L.,
BHAT E.M., NABAYAHAN G.E. and 3JSEELA B. I n t . J . Appl. Eadiat .
Isotopes ( in P ress ) .

THEORETICAL SiUDIDS

1J. Shielding Calculations below 100 kVp- IIAGHAVENDBAB C.P., HAGABAJAN
P.S. and VENKATABAMAN G. Health Phys. . £2 (1982) 717-723.

14. Sec end-Order Eikonal CroBs Sections for the Excitation of Atomic
Hydrogen. UHNIKriSHNAN K. and PPASAD M.A. J . Bays. B. 1£ (1982)
1549-1557..

15. Energy Degradation of Electrons in Krypton. DAYASHAHKAB, PEASAD
M.A. and UNNIK̂ ISHNAN K. Phys. Let ters 2QA (1982) 202-204.

16. lonizat ion yield in Xenon due to Electron Impact. DAYASHANKAB,
Physica 113C (1982) 237-243.

17. Probability Distributions of Ionization Yields in Small Volumes.
PEASAD M.A. and UKMIKRISHNiN K. Phys. Eev. A ( in Press) .

18. The Remainder in the 'ICI?P Concept of Effective Dose Equivalent
NAGAPAJAH P.S. and BUPGEE G. ( in Press ) .

19. Bandom Electrodynamics - A c la s s i ca l Foundation foj? Key Quantum
Concepts. • SAC HDAHMDAN S. Be port BARC - 1115 ( )

20. Icmizaticm Yield in Krypton due to Electron Impact. DAYASHANKAE
Physical110 (1981) 134-140.

2 1 . S t a t i s t i c a l Distr ibut ion of lonizat ion Yiei^s in Gases from
Electron I r r ad i a t i on . PFASAD M.A. and DMIKFISHNAN K. Phys.
Bev. A J £ (,1981) 2082-2034.

2 2 . Determinat ion of Depth Dose D i s t r i b u t i o n s by Means of Transport
Ca lcu l a t i ons BURGKE G. , MOEHAET A . , MAGAEaJ.fa$l P.S.: and WITTMANJi
A. i » Treatment Plannii^j for E x t e r n a l Beam Therapy fo r Neutrons ,
Urban & Schwarzenberg P u b l i s h e r s , Munich (1981) 83-92 .

. . . 10
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2 5 . Effect ive Dose Equivalent and i t s r e l a t i onsh ip t o Operational
Quant i t ies for Neutrons. BUTGEP G., MOPHARL1 A . , JTAGAKAJAN P.S. ,
and IWITTMAM A. i n European Seminar on Radiation Pro tec t ion
Quanti tL-"-a for Exte rna l Exposure 1 Harwood Academic Publishers
GMB G. , Switaerland, EOT 7101 (1981) 117-135.

24. Conversion Functions for Primary and Operational Quant i t i es in
Heutron Radiation P ro t ec t i on . BU^GEP G., MOPHAPI1 A. NAGARAJAN

. P.S . a n d WITTMAM A. Fourth Symposium on Meutron Dosimetry,
EUR 7448 (1981) 55-48.

25 . Fast Neutron Organ Dose Calculat ions Using a MED Phantom.
NAGAPAJAN P.S. WITTMATO A. and KJPGEPG. Fo^ ' th Symposium on
Keutron Dosimetry, EUR 7448 (1981) 49 -61 .

2 6 . The Effect ive Dose equivalent for Ueutrons Derived by Monte Carlo
Ca lcu la t ions . NAGAPAJAH P . S . and BUTOEF G. GSF Report S-709
(1981).

2 7 . Neutron Yields of Some Compounds of U, Pu and Cm. AEHWKUMAP. and
NAGARAJAM P.S. Atomkernenergie %L (1981) 219.

28. Computed Effect ive Dose equivalent for Keutrons Based on the
Recommendations of ICRP Publ ica t ion 26. NAGAP.AJAN P*S. and
ARUDKUM&R. Health P h y s . , 41 (1981) 400-405.

KADIUM HAZARDS EVALUATION & COSTPOL

29 . Lung Dosimetry: A Dif fe ren t Approach. PARTHASAPATHY K.S. and
MfiDHVANATH U. Proceedings of the Second Specia l Symposium on
the r - r iu r s l Radiation Environment (1982) 5OO-3C5.

3 0 . Ven t i l a t ion in a Radium ^Department: An Experimental Study.
PAPATHASArATHY K.S. and OTNIKFISffiUN K. 4th Convention of the
Associat ion of Medical Phys ic i s t s , of India (1981) and AMPI Medical
Physics B u l l e t i n £ . (1981) 34 .

RADIAHON BIOPHYSICS .

3 1 . Absence of Doae r a t e Effect and Pecovery from Suble thal Damage i n
• Pad 52 St ra in of Diploid Yeast Saooharomyoes Cerevis iae exposed

t o Ganma Bays. REDDY N.M.S., AHJAPIA'K.B. and SUBRAHMAMIYAM P.
Mutation Res. U£ (1982) 145-148.

32. Genetic Control of Budding Cell Resistance in Dipi.oid Yeast
Saocharomyoes Cerevisiae Exposed to Gamma Radiation. RAO B.S.
and REDDY N.M.S. Mutation Res. <£ (1982) 213-214. .

- - ' • . ' • • . . . 1 1
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33. Radiation Equivalence of Genotoxic chemicals: Validation in
Mammaliqn Cell Lines. MCTWHY M.S.S. Mutation Bes. 21 (1982)
189-197

34. Inhibi t ion of Repair of Permutational Lesions in Plateau Phase
Chinese Hamster Cells Exposed to Gamma Badiation. RAO B.S. and

• hOPWOOK L,E. Eadiat. Environm. Biophys. (in Press)*

35. Modification «f Mutation Frequency in Plateau Phase CK) Cells
Exposed to Gamma Radiation, during Recovery from Potential ly
Lethal Samcge. RAO B.S. and HOPWOOD L.E. I n t . J . Kadi a t . Biol.
(in PreBs).

36. Recovery from Heat Damage in Stationery and Log Phase Diplcid
Yeast Cells Under Growth and l\on Growth Conditions. REDLY ft.k.S.,
ANJARIA K.B., DEORUKHAV.AR V.V. and RAO B.S. I n t . J . Radiat.
Biol . ( in py-oss).

37• On the Induction of Gene .Conversion in Yeast by Sodium Bisulphite
Under Radical Reaction Conditions. MURTHY M.S.S. DEORUKHAKAR V.

and AHJARIA K.B, Fd. Cosme.t. Toxiccl. ( in press) .

38. Evidences for MB differences in the.Mechanisms of Kill ing of
Diploid Yeast Cells Exposed to Hyj,=)rthermia and Gamma Radiation.
DEORUKHAKAP V.V. RAO B.S. , ANJARIA K.B. and MABHVAHATH U. Ind.
J . Exptl . Biol . 22. (1981) 220-224.

39. Absence of Genetic Effects of Sunlight and Solar Eclipse in
Diploid Yeast. REDBY K.M.S., SAMAEANARAYANAW M., AHJARIA K.B.
and RAO B.S. Ind. J . Exptl. Biol. _1^ (1981) 86-87.

40. Comparison of Sensi t ivi ty of Rad Mutants of Diploid Yeast to
Heat and Gamma Radiations Cellular Target for Heat Inact ivat ion.
•REPDY N.M.S. , FAO B.S. and MAPH.VAM.JB' U. I n t . J . Radiat. Biol .
40 (1981) 235-243.

4 1 . Genetic Control of Repair of iadiat ion Damage Produced Under
Euoxic and .unoxic Conditions in iuiploid Yeast Saccharom' ces
Cerevisiae. REDLY A .M.S. and RAO B.S. Radiat. Enyironm. Biophys.
12.(1981) 187-195.

42. Latest Recommendations of the ICRP and Their Impl ica t ion . Are
health Physics Decisions Harder Thai Even.Before? KRISHNJJS. D.
Bulletin of Radiation Protection i (1982) 67-79.

43 • In te rna l Dose Estimation from Body Burden Data Based on ICRP 30 -
GOURI UKlilKKTSHfiiM and KRISHNAN D. Bulletin of Radiation
Protection ^ (1982) 89-96.

. . . 12
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44« Some-Practical Implications of the New Concept of Effective
Dose Equivalent of ICFP-26 in Personnel Monitoring.
SANKAFAN M.P. and KPISHHAN D. Bullet in of Radiation Protection
2 (1982) 81-88.

45 • Role of Hypoxie . Sensit iaers in Rdiotherapy, SINGH B.R. and
KRISHHAH I). I n t . J . -Qancer 18 (1981) 65-68.

46. Familiarisation with ICEP-30 Annual Limits for Intake of Radio-
nuclides by Workers. KRIS UK AM I), and GOURI USKiKRISHNAN.
Bulletin of Radiation Protection 4 (1981) 2?-?2.

47• Treatment of Persons Internal ly Contaminated with Transuranic
Elements - A comment. KRISHNAM D. Bulletin of Radiation :

Pro tec t ion^ (1981) 47-49.

48. UV Actinometry Using Potassium Trisoxlato Cobaltate - A New
Sensitive Method Using Radioactivity and Liquid Ion Exchanger.'
GOUPI UKMIKPISHNAU,. DffiSHI M.H. and SHAH A J3. Radiochem.
Radioanal: L e t t e r i l (1981) 545-350.

49. Induction of Gene Conversion in Yeast by Mutagens and
MTOTHY M.S.S. Presented at the Workshop on Evaluation of
Mutagenic'. and Carcinogenic Putentdtsl 0 f Environmental Agents
Bombay (1982) 189-197*

50. Evaluation of Genetic Risks from Alkylating Agents 0x1 jhe Basis
of Haemoglobin Alkylation MJRTHY M.S.S. Presented a t *ie
Workshop on Evaluation of Mutagenic and Carcinogenic Poten t ia l
of Environmental Agents Bombay (1982) 189-197.

CCNFiSFENOE rHBSENiasriONSj
i

1. A Hew Me t i ed for the Estimation of Hputrai Fluence. Absorbed
,.Bose and Dose ^uivalent in Stray Fields Based on the dingle
"'Sphere Albedo Technique. PIBS.CE E . , BTOGKIiARBT B. and

VENKATAPAM&N G . •

I»t«rJl*tional Conference on Radiation Protection, Invertess
Scotland, U.K. June (1982).

2 . Current Status of High Level. JDosimetry in Radiation S te r i l i sa t ion
Plants. . GUPTA B.L. and BOKGIHWAR D.R. Proc. of the National
Workshop on Badiation S te r i l i aa t ion of Bio Medical Products
and Pharmaceutical3» Bombay (1982).

3 . Transients in the Radiolysis of Aqueous Solutions at Extremly
Low D«se-Fates. GUPTA B.L. & MADHVAKATH U. Proc. of Micro
Bc"iB«ifrI S^-r.p. (1982)
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r.
4 . Effect of Post I r radia t ion Storage in C«ric Sulphate Dosimeter.

GUPTA B.L., HAMASWAMY Hm.S. and BHAT B.M. Proc. of DAE Symp.
on Badiochemistry and Radiation Chemistry, tune (1982).

5 . Free Radical Dosimetry by Chemical Readout. GUPI'A B.L., BHAT
P.M., NARAYANiM F.I?, and NILEKANI S.R. Proc. of 5th Tihany
Symp. on Radiation Chemistry, Hungary (1982).

f. Effective Wall Matieral of Ionisation Chamber and Dose Conver-
sion Factors. BHAT1A D.P. aid ERASAD M.!A. 5th Conference on
Medical Physics Coimbatore, Jaiuary 13-16, (1982).

7 . Applications of Monte Carlo Methods in Weutron Dosimetry.
NAGARAJAN P.S. Workshop on Monte Carlo Methods, Bombay,
January 18-19 (1982).

8. Energy Degradation of Lov; Energy' Electrons in Xenon. DAYASE&HKAR
Fourth National Symposium * Ttadiation Physics, Pa t i a l e ,
October 5-7 (1981).

9 . Estimation of Radiation Risk Estimates: Implications in
Radiation Protection Prac t ice . SUBRAHMAHYAM P. Presented at •
the V AMPI Conference Jan 13-16 (1982).

10. Mode of Inactivation of Cells by Heat: A New Con«3pt. REDDY
N.M.S. Presented at the V AMPI Conference J a n 13-1o (1982).

11. Induction of 8 A7,aguanie Be sis-brace in Yeast by Chemical and
Physical Agents. MURTHY M.S.S. and DEOBUKHKAR V.V. Presented
at the VII Annual Conference ofEnvironmental Mutagen Society
of India , Feb. 24-26 (1982).

12. Occupational Exposure to Chemical Carcinogens. MUBTHY M.S..S.
and-SAHKARANARAYAHAN-H. Presented at "the VII ATBWIRI Sonfexence
of Environmental Mutagen Society of India , Feb 24-26 (1982).

13. A Factor Which Can Lead to False Positive in Ames' Test .
ANJARIA K.B. and MURTHY M.S. S. Presented at the VII Ammn.1
Conference of Environmental Mutagen Society of InOia, Feb "*/[• -?C
(1982).

14. Effect of Ultra Sound on Cells: A Status Report. P. SUBR4H-
MAI-TYAM. Presented at the I I Annual Conference of Ultras onic
Society of India , Feb. 23-24 (1982).

15« New Protocols to improve Radiotherapy Based on Radiobiological
Consideration. P. SUBBAEMAMAM. Presented a t theVAMPI-
Conference, Jan 13-1f (1982). . .
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16. Effect of Sodiumbisulfite on t t e Repair of Gamma Ray Induced
Potentially Lethal Damag, in yeast . ANJARIA, K.B., and
MURTHY, M.S.S. Presented at the Eighth Annual Ccnferehce of
the Environmental Mutagen Society of India , Feb 21-23, 1983

17» Radiation Equivalence as a Basis for Estimation of Risk from
Genotoxic Chemicals. MURTHY, M.S.S. Presented at the
Indo-German Seminar on Methodological Approaches for Estimation
of Low Dose Effects of Radiation and Chemicals in the Environment,
March 15-19. 1983.

18. Hyperthermia-Mechanisms and Use in Radiotherapy. RAO B.S.
Presented at the DAE Symposium on Modifiers of Hadiosensitivity
in Radiotherapy, Madras (1982).

19» Modification of Mutation Induction in Chines Hamster Ovary
Cells Exposed to Gamma Radiation. RAO B.S. and HOPWOOD L.E.
(abstract) Radiation Res. 21 (1982) 369.

20. Effect of Combined Sonication and Gamma I r rad ia t ion on Yeast
Cell suspensions. SUBBAHMAHYAM P. and SINGH D.R. Presented
at the IV AMPI Conference Feb 27 - March 1 (1981).

21. Health Detriment Following Radiation Exposure. MAIiHVANATH TJ.,
SU3HAHMAHYAM P. and SOMASUNBARAM S. IAEA Seminar on Radiation
Emergency Preparedness, Nov. 30 - Dec. 81 , Kalpakkam (1981) .

22. Influence of Recovery from Potentially Lethal Damage on the
Mutation Frequency in Chinesg Hamster Ovary Cells Exposed to
Gamma Radiation. (Abstract) Radiat. Res. 8J (1981) 495-496,

23. A Comparison of Radiation Effects in Aqueous Solutions of DNA
and i t s Cons t i tuen t s : Base Damage and Pi Release. KPISHNAN
D., KAMALA GOPAKITMAJ? and GOUPI UNNIKPISHNAN in Kadiochemistry
and Radiation Chemistry Symposium, Pune (1982).

24. Some suggestions for Radiolysis of Cytosine. Absorption
Spectrophotometry. TLhkhlA GOPAKUMfaR, GOJRI UMilKRISlfflAN ADD
KBISHNAN D. in Radiochemistry and Radiation Chemistry Symposium,
Pune (1982).

25. Radiosensitization by Misonidazole: Production and Repair of
Single Strand Breaks in Yoshida Ascites Tumour Cel ls . SINGH
D.R. in Symposium on Modifiers of Radiosensitivity in Radio
Therapy, Madras (1982).
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26. Radiotherapeutic Trails with Hypoxio Sensi t izers . SINGH D.B.
Presented at the IV Congress of Association of Radiation
Oncologists of India, Madras (1982).

27. Use of Protectors as Adjuvants to Badiotherapy: Current
Sta tus . SINCH D.P., KPISHNAH. i . and MADHVANATE U. Presented
at IV AMPI Confprence (1962).

28. Effect of 5 PU on Gamma ray Induced Lethality of Yeast. SINGH
D.B. and KPISHNAND. .in IV AMPI Conference, Chandigarh (19S1).

29. Enchanced Protection, in Mtrogen by SH Compounds in LKA -
Eadiolysis: Eelevanc'e to Badiobiology. KAMALA GOPAKUMifi, GOUEI
UKNIKPISHNAN and KKISHNAN B. in Muclear Chemistry and Radio
Chemistry Symposium, Banaras (1981).


