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SCRENORD

The Division of Radlologioanl Frotestion is entrusted with
ﬁﬁunﬁyw:l'.dé ra:i:l.atﬁii protectidn programmeS. The nain responsibi]:l.ty
of the Division is 4o assess and control radiation exposuwe from all
radiation sources, ineluding the uge of radiations in dlagnosis and
therapy, general environmental radioaoctivity and falloute The work
of #he Division is dlvided into gix major sections with eaeh seetion
having 6 - 8 groups working on diffewent aspeets of the overall

progremme« These sections are ¢

(a) Radiological Monitcring and Researeh Seotion
(b) Industrial & Medical Advisory and Control Section

(o) Radlation Metrology Section
(a) Radlological Protection Dosimetry Section
(e) 'Radiation Proteetion Inutrumentation Seetion

(£) Air Monitoring Section

A progress report of the first five sectlons was brought out
in 1978 (B.A.R.Co - 962) and that of Air Monitoring Section as a
éeparate »eport, (B.AsR.Ce = 961). A list of publieations of the
Division for the perlod 1975-1980 was also brought out in the form
of a Report (B.A,R.C. = 1130) in 1981. The present report is a very
brief summary of the progress during 1981-82 of the Radlological
Protection Dosimetry Section alongwith list of publiseations during

this period.

WMeadhwanatt.
£ €3

{ U. Madhvanath. )
Head, Radiologioal Proteotion Dos:l.me‘h.'_y Seetion.

June 1983.
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ABSTRACT

Radiological Protection Dosimetry Section has as its
objective development of dosimetric techniques, theoretical as well
as experimental, To this end in view research and development work
on chemical and neutron dosimetry systems, computational dosimetry
and dosimetry associated with protection problems is being done.
Work is also carried out on radiobiological investigations at
cellular level to understand radiatiom damage and interpret the

basis of radiatioz; expesure limits and attendant safety standards.

Thege topics are covered by five groups in the section viz.
Neutron Dosimetry
Chemical Dosimetry
Radiation Biophysics
Tadium Hazards Evaluation and Contrpl
‘ Theoretical studies
4 brief outline of the activities of each of the above groups

ig given along with a ligt of publications for the last two years.
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NEUTRON DOSILETRf' (G. VENVATARAMAN, 0.P, MASSAND, H.K. KUNDU,

M.P. THAIRYAWAN)

1. ~ The technique 61‘ fas'{'. net_xtroﬁ reraomel monitoring with nuclesr
track emlsions (NT4) is continuously being improved for its' accuracy

~7d sensitivity of detection. Stl;diés c.snncrc‘t';-zd with the second stage ‘
of its improvement, for extend‘ing tbe monit oring period to 3 months
(currently monthly intervals are used) were just completed end will be
introduced from aarly 1983 onwards. This has been mede possible by
evolving a procedure of dessicating the NTA films in nitrogen atrosphere,
seeling them in aluminised polysster pouches with has prevented the
fading in emulsions to more thun & period of 4 months. This would
reduce cost (in FE) of filwm procurement snd labour involved in processing
end evaluation to a third. -

2, : In order to iﬁpfove an the energy threshold for the meutrom
monitoring and avd.dic'bmplgte]y the costly photographic emulsions,
studies? with polycarbonate and CR-_59 polymer foils are in progress.

Wit‘;'l the electrochemical etchiné' me+ted developed so far, dose
equivalent lower then }O _ﬁmém cannot be measured. With improvements
' , anvticipated"fOr CR-39, its sensitivity of detection is ei:pec:ted to
~increase byjﬁ fold .wit.h..a Background track level about 4 mrem. It

is hopea fo develop thj.s__witiﬁ.ﬁ a year, -

A limited mumber of active pocket type naitron monitors based .

Ho‘n silicon surface barrier detectors end elbedo principle are being
‘;abriéﬁted.' for use by the fad‘iplogical prOtecfion survey tesms of the
' Division. Detection limits are-a fraction of one urem of thermal

:neutv-ons,' one.mrem .of . intermediate energy and 30 mrems of fast neutrons.-
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Gamma fields of 10.R/l:1: cannot affe.cti the neutron readings. These small
devices would be of immense use in ma:.ntenance work involving high
mixed fields and emergency situuti&ns.
CHEMICAL DOSIMETPY (B.L. GUPTA, U.R, XINI, R.M. BHAT, R,N. GOMATHY,

Bum. S. RAMASWANY) '
B The irradistion verification indicator labels (yellow to red)
developed earlier fdr use at ISQED for the radiation sterilization of
medical products, are being prodﬁced in large scale to meet the demand
of customers. Technique of couting, adhesive paper, methud of cutting
ete, are being standerdized. Nearly two lakh labels have been supplied
to & dozen companies during 1982,
4. In the mege-rad range, & chemical read-~out technique using
alanine and glutamine eas dosimetév:s, is béing developéd under an IAEA
research contract, Irrediated clanine or glutamine powder is d_issolved
in a special solution developed by the Division axd tﬁ_e resultant
absorbance is measured "Spectiophotomet'rically. This techlnique avoids
“the requirement of costly ESR detectigyx; equi‘pment with which currently
assay is made for free radicals. Withiéuccessful intercompariaen
results ‘atv'pllants of ISOMED, Iﬂstﬁ.tﬁté of‘Istotcpes, Budélpest and Risc
Nationael Laboratory, Denmerk, it is hoped that this system may be
recommended for use for calibratlon of hlgh-dose 1rrad;at10n facilities,
5e " The FZBX Chemical d‘osimeter‘ develcped by the Division fqr low

dose’ measurements has been perfected for its use as a secondary standard

.
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dosimeter. Its utility fca 'ou’tplit measurements of telethe:apy Cc=60
beams and electrcn/phcton beems frum accelerators has been demonstrated.
It‘was also found superior when comparedtc ienization chambqr method
fcr_dcse meesurements =t iarge depth in-vphantoms where proi:ortion of
degraded low energy compcnents predominate, Extensive studies for
obtaining' depth.dose data for clinical use for ccbalt~60 and accelerator
beams will be teken up to imprcve upcn the existing tebles published
in 1971, | ,
THEORETICAL STUDIES (P.S.‘ NAGARAJAN, M.h. PRASAD, D.P. BHATIAL,

S. SACHDANANDAN', DAYASHANKAR, D. ARORAs,

C.P. RAGHAVENDRAN AND AP NKUMAR)
6. Theoretical sfudiels are aimed to ob‘qqin" microdosimetric
parameters and mroblems assoicated with rediation transport. Studies
include deteﬂnation of atom-atom collision cross esections, W values,
Fano factors, probabiiity distributions cf ionization yields etec.
Radiation transport studies are mainly ccmcerned.with comparing the.
efficiency of di(ﬁferent computational tectmi'que,s,agd met huds of
reducing sfatistical e.r..-rors in the variocus Monte Carloe methods.
T . Thﬁoretlcal studles w1th fast neutrons included development
of computer codes for the response of navity chambers to neutz-ons
. and gamms rays (different sizes & shapes of cavities), evaluation of
effective dose Lquivalent followmg exposure to fdst neutrons of dlfferent
.unergies, nvaluation of energy diatibuticn in charged pa»-ticle

_secondaries for purpose of dose average and track average LET va:!.ues‘..

s _--n5;
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A computer code was also '&aveioped to éalcui’ate energ)-"deposition in
human respiratory tissue from alphas (from rad‘on. and its dauéhter
products) whic h can be vuse'd for other alpha bsources as well,
RADIATION BYOPHYSICS (M.S.5. MUPTHY, P, SUBRAHMANYAM, D. KRISHNAN,

B.S. R&O, G. USNTKFISHAN, K. GUPAKUMAR,

D.R. SINtha' N. SENKARANARAYANAN)
8. Under an T4EA contract, geno~toxic éffects of clemiculs
(drugs, pollutents associated with energy prcduction) and their
radiation equivalence were obtained by using diploid yeast as & test
system. Some of the chemicals studied are éyclophosphamide (a drug),
godium nitrate (a food pw;eservative) , ethylmethane sulfonate ( a.standerd
mitagen), benzo (&) pyrene and sulphur $goxide (poliutants released
during fossil.fuel t#~ning), The results provide é Proper perspective
of the hazards -of ionizing radistion vis-avis other human activities
including enérgy production.
9.. - Many chemicals in the generai envﬁ.ronment and in the work
place are known to act"‘é's' ihducers and pz'-}omoters‘ qf cancer. Studies
have been initiated at the cellulh_nr level in diploid yeast to
investigate the ¢ aibined effects (synergestlic or otherwise) of some
of these ¢hemicals and ionisiﬁg radi at ions, Thesé studies have an important
bearing in the ‘analysis of carcinogenic hazérd at lqwfdése levels.
Interﬁqtion studies were also carried out v;ith inhibitors of ceﬁcer. A

!

Invéstigat_ioné" are ulso being carried out' to study in detail alkylation

b
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of DNA and its essociation with the lethal and mutagenic action of
alkyleting agents.
10. Results of several ra&iobiological investigaticns relevant
to i!nprovemélt in cancer radiotherapy, such as hyperthermia combined
Witl{l i-adiation, hypoxic cell sensitizers, conducted earlier qan be
applied in cancer treatment. Attempts are being made to start new
clinical tria's in 1;§30r radi otherapy centres in the country.
11. Several ?studies are in progress to understand, at molecul ar
level, mainly with DMA end nuclectides, the mechenism of radisticn
sensitization and protection by dcse modifying chemicals. . Specific
) étudies covered the determination of G values undér 02 and N2 irradiation
conditions using base daml;;lge and phosphate release as the end points of
assay, their modi fication by radical scavenger‘s',. effect cof flagyl,
nisonidazole and Nm on the rediolysis of INA and bases.
12, - In collaboration with Biochemistry snd Fcod Technology Division,
studies were also carried out with rats on the radiation semsitization
aspects of misonidazolg using DNA strand break and tumour growth delay
a8 end points.
RADIUM HAZARDS EVALUATION & CONTROL (K.S. PARTHASLRATHY AND K.

' UNMIKRISHKAN)
13, Awout 65 hospitels. in the country use radium needles and tubes
for cancer brachytherapy. In order ‘to t.xelp‘ then detect any leakage of

radium or radcon, triafol aend cellulose nitrate foile were stomdardised,

0-07
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These are mailed pericdically to these imstitutions. 4 radon~-in-breath
enalyser for estimating radium bedy burden is kept in go-condition in
the Division. & compact portable instrument kit based on electrostatic
collection of raden and its daughter producta for use in routine surveys
is being . fabricated. Leskage uetermineticn by sctivated chircoal
method is aln_so being standard\ised.
SEPVICES
14. Members cf the Section partic ipated in sey=2rzl radiological
protection sﬁrjreys in medical «nd industrial institytious, They have
also participated in the teaching programmes of several short terg.
courses. nonducted in the Divislon end at lecations outside Trombéy.
4 substantial psrtion of the teaching load in the one-year diplome
course is also borne -By the officers of this Section. Experience gathered
by w1l members are shared and discussed at reg;llar technical sessions

arranged by the Section.
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PUBLI CATIONS FPOM THE R.P. DOSIMETRY SECTIH,
DZP.FOS THE TWO YEAR PKRICD: (1981.4ND 1982)

NEUTRON DCSIMETRY

1.

2.

.

Se

6.

8.

9.

10.

_Computed Response of ‘Kcdak NTA Dosimeter to Moderated Ne'tron

Spoctra. MASSAND O,P. end SINGH D. Health Physics; 42 (1982}
226-229,.

Further Stadles on Latent Imcge Fadmg in Xedak NT4 Fast Neutron

Persamnel Monitoring Films. MASSAND O,P, KUNDU H.K, &nd MARATHE
P.K. Bulletin of Padietion Protection 5 (1982) 67-69.

Computed Fesporise of Pem Counter for Mcderated Neutron Spectra.
MASSAND- 0.P., DHAIRYAWAN M.P. and SINGH D. Bulletin of
Radiation Protection 5 (1982) T1-73.

Revisiocn -of 4 Bomb Dositetry-s Report. VENKATARALAN G. Bulletin
of Radiation Protection 5 (1982) 59-62. :

Experimental Study of Standsrised Fluence and Dose Data, Neutron
Fluence tc Dome Conversion Factors and Quality Factors for the
Health Physics Research Reactor Using. the Single Sphere Albedo
Technique., PIESCH E., BURGKHARDT B. and VENKATARAMAN G. Radiation
Protecticn Dosimetry 3 (1982) 25-38.

Study of Phantom Distance Effeut of slbedo Neutran Dosimeters.
PIESCH E., BUPGKHAPDT B. and VENKATARPAMAN G. TRadiation Protection

Dosimetry 3 (1982) 39-45.

Extension of Exposure Range of Kcdak RM Film Using Activation
Technique. KUNDU ¥.K., MASSEND O.P. and MARAUHE P.K. Inte J.
of Applied Red., and Isotore 32 (1981) 6&3-684.

Tritiun Productirn in LiF Thermoluminescent Dosimeters. KUNDU H.K.
and VENF ATARAMAN.G. Int. inl. of Applied Rad. and Isotopes 32
(1981) 685. o

Study of Design Parameters for a Neutron Detector Using Silicam
Detectors., VENKATARAMAN G., BURGKHARDT B., SCIMILT A. and PIESCH
E. Fourth Symposium on Neutron Dcsimetry, EUR 7448, Vol. 1 (1981)
633-639- :

_Experience in Fast Neutron Personnel Monitoring in Tndia., MASSAND

0.P., VENKATARAMAN G. end MADHVANATH U, Health Phys. 40 (1981)
116=119.
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CHEMICAL DOSIMETTY

1.

12.

Use of the FBX Dosimeter for the Calibration of Cobalt-60 and
High Energy Teletherapy machines. GUPTA B.L., KINI U.R.,
BHAT T.M. and MJDHVAFATH U.  Phys. Med, .Biol,, _"L (1982) 235,

Acid ond Xylenol Orenge liffects in FBX.Dosimetors GUPTA B.L. R
BHAT R.M., NARAYANAN G.R. and SUSEEIA B. Int. J. Appl. Radiet.
Isotopes (in Press). '

THEORETICAL SUUDLIES

13

.

15. |

16,
17.

184

19. .

20.

21.

22.

Shielding Calculations below 100 kVp~ RAGHAVENDRAN C.P., NAGARAJAN
P.S. and VENKATARAMAN G. Health Phys.. 42 (1982) 717-723.

Sec md-Order Eikonal Cross Sections for the Excitation of Atomic
Hydrogen, UNNIKFISHNAN K, and PPASAD M.A. . J, Fhys. B. 15 (1982)

1549-1 25T+

Energy Degradation of Electrons in Krypton. DAYASHANKAR, PRASAD
M.A. and UNNIKPISHNAN K. Phys. Letters 904 (1982) 202-204.

Ionization yield in Xenon due to Electren Impact. DAYASHANKAR,
Physica 113C (1982) 237-243.

Probebility Distr iﬁutions of Ionization Yields in Smell Volumes.
PRASAD M.h. and UNNIKRISHN:N K. Phys. Reve & (In Press).

The Remainder in the ICRP Concept of Effective Dose Equivalent
NACARATAN P.S. end BURGER G. (In Press)

Random Electrodyramics - 4 ch_ss:_cal Fnundat:_on for Key Quantum
Cancepts. - SACHDANANDAN S. Repcrt BLRC ~ 1115 (1981).

Ionization Yield in Krypton due to Electron Impact, DAYASHANKAR
Physicali1C (1981) 134-~140.

Statistical Distribution of Tonization Yields in Gases from
Electron Irradiation, PRASAD M.A. end UNNIKFISHNAN K. Phys.
Rev. A 23 (1981) 2082-2084,

Determination of Depth Dose Distributions by Meems -of Trensport
Calculations BURGER G., MURHART 4., NAGARaJsN P.S. end WITTMANN
A, 1» Treatwent Plemning for External Beam Therapy for Neutroms,
Urban & Schwarzenberg Publishers, Munich (1981) 83-92,

L]
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24.

25.

26.

27'

28.
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)

Effective Dose Equivalent and its Pelatlonship to Operational
Quentities for Neutrons. BUTGER G., MORHARY i., NAGARATAN P.S.,
and WITTMANN A, in Europe&n Seminar on Radiation Protection
Quanti ti~s for External Exposure, Herwood Academic Publishers
GMB G., Switzerland, EUF 7101 (1981) 117-135.

Conversion Functions for Priméry and Operaticnal Quantities in
Neutron Radiation Protection. BUTGET G., MOPHART A, NAGARAJAN

. P.S. and WITTMANN A. Fourth Symposium on Neutron Dosimetry,

EUR 7448 (1981) 33-48.

Fast Neutron Organ Dose Calcul ctions Using a MIRD Phuntom.
NAGARAJAN P,S. WITTMANN 4. and DURGERG. Fo:th Symposium on
Neutron Dosimetry, EUR 7448 (1981) 49-61.

The Effective Dose equivalent for Neutrons Derived by Monte Carlo
CGalculations. NAGATAJAN P.S. and BUTGER G. GSF Report S-709

(1981).
Neutron Yields of Some Compounds of U, Pu and Cm. AEUNKUMAR and
NAGARATAN P.S. Atomkermenergie 37 (1981) 219,

Computed Effective Dose equivaknt for Neutrons Based on the

Recommendations of ICRP Publication 26« NAGARAJAN P.S. and
ARURKUMAR, Health Phys., 41 (1981) 400-403.

RADIUM HAZARDS EVALUATION & CONTROL

29.

30,

Lung Dosimetry: A Different Approach, PARTHASARATHY K.S. and
MADHVANATH U. Proceedings of the Second Speciel Symposium on
the 4ural Radiation Environment (1982) 300-305.

Ventilation in a Padium Depertment: An Experimental Study. .
PARATHASATATHY K.S. and UNNIKFISHNAN X, 4th Convention of the
Association of Medical Physicists. of Indie (1981) and AMPT Medical

Physzcs Bulletin 6_ (1981) 34.

RADIATION BIOPHYSICS

31.

v32.:

Absence of Dome rate Effect and Fecovery from Sublethal Damage in
Pad 52 strain of Diplold Yeast Saccharomyces Cerevisise exposed
to Gemme Rays. REIDY N.M.S., ANJATIA K.B. and SUBRAHMANITAM P.
Mutation Res. 105 (1982) 145-148. .

Genetic Control of Budding Cell Resist&nce in Diploid- Yeast

Saccharomyces Cerevisiae Exposed to Gemma Radietion, R&O B.S.
and REDDY N.M.S. Mutation Res 95 (1982) 213-214.
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35,

34.

35

36.

37.

384

39.

40. -

4.

42,

.43,

T 11

Radiation Equifalence of Genotoxic chemicals: Validation in
Memnalign Cell Lines. MUPTHY M.S.8. Mutetion Res. 94 (1982)

189-197

Inhibition of Repair of Permutaticnal Lesions in Plateau Phase
Chinese Hamster Cells Expesed t¢ Gamma Radiation. R4O B.S. and

- HOPWOOD L.E. Radiut. Environm. Biophys. (In Press).

Modification ~fMutation Frequency in Plateau Phese CH Cells
Exposed to Gamme Radiaticn, during Recovery from Potentially’
Lethal Damege. RAO B.S, &nd HOPWOOD L.E. Int.J. Radint, Biol.

(In Press).

Recovery from Heat Damsge in Stationary ard Log Phese Diplceid
Yeast Colls Under Growth and hon Growth Conditions. REIDY N.lh.S.,
ANJARIA K.B.,, DEORUKHAYAR V.V. and RAO B.S. Int. J. Rediat,

Biol. (In press).

On the Induction of Gene Zonversiun in Yeast by Sodium Bisulphite
Under Radicel Reaction Conditians., MURTHY M.S5.S. DEORUKHAKLR V.
and ANJARIA K.B. Fd. Cosmet. Toxiccl, (In press).

Evidences for the Lifferences in ‘thegMech:m.sms of Killing of
Diploid Yeast Cells Exposed to Hygzarthermia ard Gamme Radiation.
DEORUKHAKAR V.V. RAO B.S,, ANTARIA K.B. and MADHVANATH U. Ind,

J. Exptl, Biol. 19 (1981) 220-224,

Absence of Genetic Effects of Sunlight ard Solar Eclipse in
Diploid Yeast. RELLY N.M.S., SANKARANARAYANAN N., ANJARIA K.B.
end RA0 B.S. Ind. J. Exptl. Biol., 19 (1981) 86-87,

Compearison of Sensitivity of Rad Mutants of Diploid Yeast to
Heat and Gamma Rediation: Celluléar Target for Heat Inectivation.
REDTDY N.M.S., FPAO B.S. and MfJ‘HW—JUnh U. Int, J. Radiat. Biol.

40 (1981) 235-243.

Genetic Control of Repair of kadiation Damege Prcduced Under
Eucxic and snoxic Conditions in biploid Yeast Saccharom ces
Cerevisiage. REUDY N.M.S. and RaO B.S. Rad:.at. Env:.ronm. Biophys.

19 (1981) . 187-195. :

Latest Recommendatltms of the ICRP a.nd Their Implicatiwns. 4re

Health Physics Decisions Harder Tha Even.Before? KRISHN.N D.

vBulletin of Radiation Protect:.on 5 (1982) 67-79. :

Internal Dose Estimation from Body Burden Data Baséd on ICHP 30 -
GOURT UNNIKFIS WWAN and KRISHNAN s Bulletin of Radiation
Protection § (1982) 89-96. L

. B ...12



45.
46.
47,

48.

49.

50,

s 12 ¢

Some .Practiesl Implicatlons of the New Ccncept of Effective
Dose Equivalent of ICFP-2€ in Perscmmel Monitoring. _
SANKAFAN M.P, and KFISHNAN D, Bulletin of Radiztion Protection

5 (1982) 81-88,

Role of Hypoxic . Sensitizers in Rdiotherapy. SINGH D.R. end
KRISHNAN D. Int, J. Csncer 18 (1981) 63-68, .

Familiarisation with ICRP-30 annual Limits for Intake of Radio-
nuclides by Workers. KRISHNAN D, and GOURI UBNIKRISHNAN. ’
Bulletin of Radiation Protection 4 (1981) 27-32.

Treatwent of Persms Internally Gcntaminated‘ wilth Transuranic
Elements -~ A comment. KRISHNAN D. Bulletin of Radiation

Protection 4 (1981) 47-49.

UV Actinometry Using Potassium Trisoxlato Cobaltate - & New
Sensitive Method Using Rad imctivity and Liquid Ion Exchanger.
GOUPI UNNIKPISHNAN, DOQSHI M.H. and SHAH A B. Radiochem.
Radioanal: Letters47 (1981) 545-350. :

Induction of Gene Conversiocn in Yeast by Mutagens and Carcinngens.
MURTHY M.S.S. Presented at the Workshap on Evaluation of
Mutagenic' end Carcinogenic Putential of Environmental Agents

Bombay (1982) 189-197.

Evaluation of Gemetic Risks from Alkylating Agents on the Basis
of Haemoglobin Alkylation MURTHY M.5.8. Presented at the
Workshcp on Evaluation of Mutagenic and Carcinogenic Potential
of Environmental Agents Bombay (1982) 189-197, :

CONFERENCE TFESEN TATIONS 3

1.

2.

3

Ey
A New Method for the Estimation of Neutram Fluence, Absorbed
,Dose and Dose ~uivalent in Stray Fields Based on the single
Sphere Albedo wechnigue. PIESCH E., BURGKHARDT B. and
VERKATARAMAN G. -

Intarnat:.onal Conference cn Radiation Protection, Inverme ss
Scotland U.K. June (1982).

' Current Status of High Level Dosimetry in Rediation Sterilisation

Plants, GUPTA B.L. and BONGIRWAR D.R. Proc. of the Naticnal
Workshop.on Radiation Sterilization of Bic Medical Products
and Phermaceuticils, Bombay (1982).

‘I'rémient_s in the Radiolysis of Aquecus Solutions at Extremly
Low Dege~Rates, GUPTA B.L. & MADHVANATH U. Proc, of Micro

 Denimatr) Symp. (1982)
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Te

8.

10.

1.

13.

14,

15.
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Effect of Post Irrediation Storasge in Ceric Sulphe:te Dosimeter.
GUPTA B.L.y RAMASWAMY Rm.S. and BHAT R.M. Proc. of DAE Symp,
on Radiochemistry and Radiation Chemistry, fune (1982).

Free Radical Dosimetry by Chemical Readout. GUFi4 B.L., BHAT
R.M,, NARAYANAN F.R. and NILEKANI S5.R. Proc., of 5th Tihany
Symp. on Radiation Chemistry, Hungary (1982).

Effective Wall Matieral of Ionisation Chamber and Dose Conver-
sion Factors. BHATIA D.P. and PRASAD M.A., 65th Corference on
Medical Phyeics Coimbatore, Jamary 13-16, (1982),

Applicaticns of Monte Carlo Methods in Neutrun Dosimetry.
NAGARAJAN P.S. Workshop on lMonte Carlc Methods, Bombay,

. January 18-19 (1982).

Energy Degradation of Luw Energy Electrons in Xenon. DAYASHLNKAR
Fourth Nationsl Symposium @& Radiation Physics, Patiale,
October 5~7 (1981).

Estimation of Radiation Risk Fstimates: Implications in
Radiat ion Protection Iractice. SUBRAHMANYAM P. Presented at .

the V AMPT Conference Jen 13-16 (1982),

Mode of Inactivation of Cells by Heat: A New Conezp+. REDDY
N.M.S. Presented at the V iMPI Conference Jan 13-1¢ (1982),

Induction of 8 Azaguenie Resistamnce in Yeast by Chemical and
Physical Agents. MURTHY M.S.S. and DEORUKHKAR V.V. Presented
at the VII Ammual Conference of Environmental Mutagen Society
of India, Feb, 24-26 (1982).

Occupational Exposure to Chemical Carcinogens, MURTHY M.S.S.
and-SANKARANARAYANAN- N, - Presented at the VIT Ammnal @onference
of Environmental Mutagen Society of India, Feb 24~26 (1982) .

A Pactor Which Can Lead tc False Positive in Ames' Test.,
ANJARIA K.B. and MURTHY M,S5.8. Presented at the VIT Anunal
Conference of Environmental Mutagen Society of India, Feb z4-2¢

(1982). :

Effect of Ultra Sound on Gells: & Status Report. P, SUBRAE-
MANYAM, Presented at the II Anmual Conference of Ultrascniec
Society of India, Feb., 23-24 (1982).

New Protocols to improve'_Radiofherapy Based on thiobiological
Consideration, P. SUBRAHMANYAM. Presented at the V IMPL
Conference, Jan 13-1¢ (1982). oL )
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16. Effect of Sodiumbisulfite on t'e Repair of Gamma Ray Induced
Potentially Lethal Damog in yeast. ANJARIA, K.B., and
MURTHY, M.S.S. Presented at the Bighth Annual Ccnference of
the Environmental Mutagen Society of India, Feb 21-23, 1983

17 Radi ation Equivelence as a Basis fur Estimation of Risk from
-Genotoxic Chemicals, MURTHY, M.S.S. Presented at the
Indo-German Seminar on Methodological Approaches for Estimaticn
of Low Duse Effects of Radiation and Chewicals 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 Radiosensitivity
in Radiotherapy, Madras (1982).

19, Modification of Mutation Induction in Chines Hamster Ovary
Cells Exposed .to Gamma Radiaticm., RAO B.S. and HOPWOOD L.E.
(abstract) Radiation Res. 91 (1982) 369.

20. Effect of Combined Sonicaticn and Gamma Irradiation on Yeast
Cell suspensicns. SUBRAHMANYAM Pe end SINGH D.R. DPresented
at the IV AMPI Conference Feb 27 ~ March1 (1981).

21. Health Detriment Following Radiat ion Exposure. MADHVANATH G.,
SUBRAHMANYAM P, and SOMASUNDARAM S. IAEA Seminar on Radiation
Emergency Preparedness, Nov. 30 - Dec. 81, Kolpakkam (1981) .

22. Influence of Recovery from Potentially Lethal Damage cn the
Mutation Frequency in Chiness Hamster Ovary Cells Expcsed to
Gamma Rediation. {(4bstract) Radiat. Res. B (1981) 495-496.

23, A Comparison of Radiation Effects in Aqueous Solutions of INA
and its Constitutents: Base Damage and Pi Release, KRISHNAN
D., KAMALA GOPAKUMAR and GOURI UNNIKRISHNAN in Radiochemistry
and Radietion Chemistry Symposium, Pune (1982).

24. Some suggestions for Radiolysis of Cytosine. 4ibsorption
Spectrophotometry. KalinLi GOPAKUM&R, GUURL UNNIKRISHNAN AND
KRISHWAN D. in Radiocheuwistry and Radiation Chemistry Sympcsium,
Pune (1982).

25. Radiosensitization by Misonidazole: Production and Repair of
Single Strand Breaks in Yoshida Ascites Tumour Cells. SINGH
D.Rs in Symposium on Modifiers of Radiosensitivity in Radio
Therapy, Madras (1982).
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26.

27.

28,

29.
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Radiotherapeutic Trails with Hypoxic Sensitizers. SINGH D.R.
Presented at the IV Congress of Association of Radiation
Oncologists of India, Madras (1982),

Use of Protectors as Adjuvants tc Redioctherapy: Current
Status. SINCH D.R., KRISHNAN. L. and MADHVANATE U. Presented

at IV AMPI Conference (1982).

Effect of 5 FU on Gamme ray Induced Lethality of Yeast. SINGH
D.R. and KRISHNAN D. in IV AMPI Conference, Chandigarh (1961).

Enchanced Protection. in Nitrogen by SH Compounds in LNA -
Radiolysis: Relevance to Radiobiology. KAlMALs GOFPAKUM &R, GOURI
UNNIKPISHNAN and KRISHNAN D. in Nuclear Chemlstry and Radic
Chemistry Symposium, Banaras (1961). .
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