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Introduction

Studieson sedimenttransportandaccumulationareof vitalimportanceto many

projects.Thesemayincluderiverandmarineengineeringproblemssuchas dock

construction,coastalreclamationschemes,irrigationprojectetc. whichinvolve
directinterferencewith the waterto land or bed boundary,or environmental

projects. Bedloadtransportstudiesin portsand harboursare of economic

significancefordredgingactivities. Thestudieshelpinselectingrightalignments

tornewnavigationaichannelsandoftenin thestudyof su.abiiityof sitesselected

tor disposingoff dredgedsediment.Themaintenanceof theoptimumdepthfor
smoothsailingofvesselsdemandscontinuousdredginginchannelsthroughoutthe

year.

Theshippingchannelsleadingfromthedeepseaof Bayat Bengalto thedock

systematHaldiaintheHugliestuaryencountersa numberofshallowpatches.To
maintainthe requireddepthfor smoothsailingat vesselscontinuousdredging

throughouttheyeariscarriedout. Thedredgedmaterialis dumpedat suitable
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locations. The locations are selected in such a way

that the tum aroundtimeof dredgeris keptto a
minimum.

Fordredgingoverotherareasin theestuary,viz.

Middleton, Auckland and Jellingham shoals,
dumpinggroundshavealreadybeenselectedby

conductingdifferentinvestigativestudiesincluding

radioisotopetracerstudiesinearlieryears.

Plate 1 Injectjonapparatus

Depthin the shippingchannelthroughthe Hugli

estuaryleadingto thedocksystemsat Haldiaand
Calcuttaismaintainedbydredgingandiscarriedout

extensivelyroundtheyear. Dumpinganddisposai

of hugequantitiesofdredgedmatenalsto thetune

of around 15 to 20 million m' per annum has

become a problem. The previous practice of

dumping the matenal in deep pockets inside the

estuary could no longer be continued due to

shoaling of all such pockets. Presently the dumping

is done at sea-face to allow the dumped matenal to

be taken into the deep bay. Since such dumping is

done during flood tide as well as ebb tide, some

apprehension regarding dredged material retuming

back to the estuary during flood tide was felt. At the

request of Calcutta Port Trust (CPT), a tracer study

using Scandium-46 as radiotracer was caITied out

during the penod November 1998 to February 1999,

to examine the possibility of the retum of the

disposed dredged materials from the dumpingsite to

regions inside the estuary during flood tide.

Movementdue to ebb currentswas notof much

interestastheebbcurrentswouldtakematenalinto

the baywhichwouldnotposeanyproblemin the
shippingchannel. Thematenalwasinjectedduring

low waterto essentiallyfind out its movementby
floodtide. It was ensuredthat no dumpingtakes

ptaceon theupstreamsideof theinjectionpointto
avoidtheradiotracermaterialbeingburiedunderthe
dredgedspoil.

Theinjectionpointfortheradioactivetracerwasjust
at theseafaceatabout145kmfromCalcutta.It is
also about 35 km downstreamof the Haldia

Townshipandis neany10 kmfromSagarIsland.
The otherbankof the HugiiEstuary,i.e.wastarn

bank,is morethan20 km awayfromtha injaction

point. Thereis a villagein SagarIsiandabout15

kmawayfromthe injectionpointanditspopulation
is about0.2million. CPTensuredthatno fishing

activitiesaroundtheinjectionpointwerecarriedout

inthestudyareaduringtheinjectionperiodandalso
thepostinjection-monitoringpenod.



BackgroundSurvey

Since the radiotracerstudy is carried out extensively

from 1984onwards in the Hugli Estuary, background

data is well known in the area, which is 2000-2500

cpm, This was also ensured during the present

study and was found to be of the same order.

Waterproof scintillation detector mounted on an iron

sled, connected to a scalerlratemeter was dragged

on the seabed and was used for background survey

as well as for post injection tracking. The position of

the detector at any time was fixed by a

computerised positioning system available on board.

Fig. 1 Locationmapof thestudyareas

Selectionof Grain Size

The radiotracershould have identicalphysico-

chemicalpropertiesandhydrodynamicbehaviouras
of naturalsediment. The radiotracer"Sc in the

formof 1%scandiumglass,havingspecificgravity
andparticlesizedistributionsimilarto thatofnatural

sedimentintherangeof45-150I'm, wasprepared.

HydraulicStudyDepartmentof CalcuttaPortTrust

suppliedthedataregardingthesizedistributionof
materials.

Tracer Injection

Since the experimentwas aimed to study the
movementof the dumpeddredged-spoilmainly

duringfloodtide, the injectionwascarriedout at
1550hrson boardR. V. Anusandhaniduringlow
watertimeof 17" November1998withtheSagar

rangeoftide3.72m.

00
Priorto the injection,a dummytrialonthe fTJorning

of 17" November1998was carriedou\,onboard
R.V. Anusandhani. .,

Plate2 Mixingof "Sc tracerin the injectionapparatus

Radiotracer(370GBqabout10CiofScandium-46),

in the form of Scandiumglass powderedto the

particlesize distributionof the silt (confirmedby

CPT),wasmixedwith5 kg.of sandfromthesite



insidethe injectionapparatus. The injectionwas

carriedoutatposition21'37'55"Nand88' 00'44"

E at a depthof about9.2 m (Fig.l).Theinjection
apparatususedfor releasingthe radiotracerwas

disposedoff by dumpingit at a placeabout5 km
awayfromtheinjectionsite.

Post InjectionTracking

Fourpostinjectiontrackingswerecarriedout.The
scheduleofthetrackingswasasbelow.

1"Tracking November18,1998

2"' Tracking December1-2,1998
3" Tracking December21-23,1998

4. Tracking February2-3,1999.

Plate3 Detectorwithsledgeforlrackingthe activity

1" Tracking

Trackingstarted from the injectionpoint and

continuedaround50mdistancefromthe injection

point.Initiallyalmostforabout2 hours,therewasno
traceof the radiotracerpatchanywherenearthe

vicinityof injectionpoint.Laterontrackingcontinued
atadistanceof100to 150mfromtheinjectionpoint.

Highcountrateof theorderof 400,000cpmwas
observed.Trackingcontinuedfurthertowardsthe
south,i.e., towardsthe sea as the injectionwas

doneduringebbtideandit wasexpectedthatthe
movementshouldbe towardssouthonly. Area

coveredduringthefirsttrackingwasabout4 kmin

lengthand 500m wide.Transportdiagramof 1"

trackingis showninFig.2.

Plate4 Tracermonitoringinprogress
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Fig. 2 Transportdiagramof 1" tracking

2,d Tracking

Trackingcontinuedin the vicinityof the injection

pointandhighcount-rateof theorderof20,000cpm
wasobservedat about500msouthof theinjection

point.The areacoveredduringthis trackingwas
about4 km in lengthand 500mwide.Transport

diagramof2"trackingisshowninFig.3.

3" Tracking

Radioactivitywasdetectedat about1.5km south

of injectionpoint.Highestcount-rateobservedwas
intherangeof15,000cpm. Highcountsof about



Fig.3- Transportdiagramof2"" tracking

500 cpm were also observed at 2 locations towards

north of injection point about 2.5 km distance. Total

distance covered during this tracking was about 5.5

km in length and 700m wide. Transport diagram of

3" tracking is shown in Fig. 4.
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Fig.4 Transportdiagramof 3" tracking

4thTracking

Thefourthtrackingwascarriedout aftera gapof

about1 monthfrom the previoustracking.Area

coveredduringthis trackingwas about6 km in

lengthrightfromnorthtosouthof injectionpointand
aimostabout800mwide.Backgroundcountswere

noticedat ali places,whichconfirmedthat the

activityhadbeencompletelydispersed.

Observations

Duringthe first tracking,the movementobserved

was very fast, at the rate of 430mper day, an
unusualoccurrence.Comparatively,high counts

wereobservedalmostupto2 km lengthtowards

sea,i.e.,towardsthesouthof injectionpointbutin
the shippingchannels.However,towardsnorthof

injectionpoint,activityspreadobservedwas only

about300m.Thetotalactivityrecoveredduringthe
firsttrackingwas80%.Multiplepeaksareobserved

inthetransportdiagram.

In thesecondtracking,predominantmovementwas

towardssouthof injectionpointanda smalipatch

(only one or two isolatedpoints)was observed
towardsnorthof injectionpoint.Totalwidthof the

spreadwas appreciablywideas againstthe first

trackingbuthighestcountsobservedwereonlyof
theorderof20,000cpm.Velocitythatwasobserved

during the secondtrackingwas 27m per day.

Activityrecoveredwasonly19%.

In the third fracking,total spreadobservedwas

almost6.5kmin lengthof whichabout3 kmwas
towardsthesouthof injectionpointandabout3.5
kmwastowardsthenorthwhereat a few isolated

points,somepatchesweredetected.Highestcount
rateobservedwasonly 15,000cpm.Widthof the

patchwas againnarrowas comparedto second
tracking.Totalactivityrecoveredwasonly14%out
of which3% was northof injectionpointandthe

remainingwas southof injectionpoint.No tracer

patchwasobservedintheshippingchannels.

Areacoveredduringthefourthtrackingwasalmost

6 kmin totallength,coveringabout4 kmtowards
southof injectionpointand2km towardsnorth of

injectionpoint,with a widthof morethan800m.

Only backgroundcountswere observedduring
thistracking.Combinedtransportdiagramisshown
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Fig. 5 Ccmposite transpotf diagram of the Ihree lrackings

in Fig. 5. Isocount contour map prepared using the

data obtained from three post injection trackings for

the experiment is shown in Fig. 6.

Fromthe trackingscaniedout duringthe period

fromNovember18,1998toFebruary3, 1999,it was

observedthatthebedmovementwaspredominantly
towardsthe sea.Thoughthe radiotracerinjection
wascarriedoutduringlowwater,thematerialwas
foundtohavemoveddownstream,i.e.,towardsthe

sea,with- 2-3%of thematerialmovingupstream.

This confirmsthe fact that the selectionof the

dumpingground madeby the HydraulicStudy

Department on the basis of hydrological
observationscaniedoutearlierwasjudicious.Itwas
also observedthat the flow pattemin this zone,

wherethe Sagardumpingbuoy is locatedand

wherethe injectionof the radiotracerwas carried

out,hasa predominantcurrentpattemtowardsthe

sea.Moresignifiicantfindingof thetrackingwasthat
no movementof the material had taken

place towardsSagaranchoragearea.Itwas also
observedthatthe AucklandBarwhichis towards

norih-westerndirectionof the dumpingground,

remainedunaffectedfromthedumpingactivity,as
noradiotracermaterialwas foundthere. Themost
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Fig. 6 Isocountcontourmap

strikingfact from this experimentwas that the
materialhad movedin a direction,whdl is in

betweentheMizzenSandGroupon thewestand
theUpperLongSandontheeast.Themovementof
the radiotracershowsthatthebedmovementfrom

the dumpingground has dominantsouthward

movementthroughthe passageboundedon the
westernsideby theMizzenSandandbytheUpper
LongSandontheeasternside.

CPThasalsocarriedoutsimultaneoushydrographic
surveyof the dumpingzone duringthe second

trackingandat SagarAnchorageareaduringthe
thirdtracking.Thedifferentialhydrographicchartsof



thesetwoareasclearlyconfirmthe findingsof the
radiotracersfudyconductedduringtheperiod.

During the 3" and 4" trackings, comparatively small

percentage of material was detected over an area of

about 5-6 km long in the north-south direction and

700-800 m wide in the east-west direction from the

injection point. This may be due to dumping of huge

quantities of dredged materials. It would have been

ideal had there been no dumping and disposal of

dredged material in the whole area covering an area

of about 5 km radius. However, a situation of this

type was impracticable. Considering the fact that the

dredging of estuary, especially at Jellingham and

Auckland, is being carried out continuousiy round

the clock and over many years, a situation with no

dumping is a hypothetical case.

Analysisof theData

It was observedthat the maximumlongitudinal

spreadof radioactivityduringthestudywasabout

7000m andthemaximumtransversespreadwas
about800 m. The combinedisocountcontours

obtainedduringthethreepostinjectiontrackingsare

showninFig.6.Thecumulativecountsmultipliedby
lateraldistanceof spread(cpmx m) perpendicular

to thegeneralaxisof transportat intervalsof 50m

alongthegeneraltransportaxisareplottedforeach
tracking.These diagramsare called fransport

diagramsandeachis characterisedby itscentreof

gravity.Centreof gravity is determinedby the
followingformula:

- fC0Xd>:
X~~~

fCd>:

The transport diagram with centre of gravity of each

tracking is shown in Fig. 5. From the shifts in centre

of gravity of consecutive tracklngs, the mean

velocityof transportis calculatedandis givenin
Table1.

Determinationof the TransportThickness

Theareaundereachtransportdiagram(cpmx m')

givesan estimateof activityaccountedtor during

each tracking(Table-I).It was observedthat in
noneof thethreetrackings,thetotalinjectedactivity

of 370 GBq (lOCi)was recovered.As bed-load
moves,thetracergetsmixedwithinthethicknessof

movingbed.Thisdepthof tracerburialis called

"Transport-thickness"and is the mean distance
betweenthesurfaceof thebedandthemostdeeply
buriedradioactiveparticles.The determinationof

transportthicknessis basedon the count rate

balance.Thetotal integratedcountrateN (cpmx
m') observedduringthe trackingis relatedto the

transportthicknessbythefollowingrelation:

N~f3KA(l-e-aE)aE
(2)

where.

(1)

= # n.ds, the count rate integrated over the

wholesurfaceareaof tracerpatch,
K = calibrationfactorof thedetectorused.In

thiscase,it is4260cpm/~Ci/m',
A = totalactivityinjected,370GBq(lOCi),
a. = attenuationcoefficientcharacteristicof the

isotope,bedmaterialandgeometryof
detectorwhichis0.15/cmforScandium.46,

= transportthickness(em),
= a functionof transportthicknessandshape

ofdistributionoftracerconcentrationwith

depth.Thevalueof ~ istakenasunity,
assumingthatthedistributionof tracer
withinthemovingbedisuniform.

N



Tabla'

Table 1gives the value 01E calculated from eq. (2).

The bed load transport rate Q (tonnes/day) can be

expressed as:

Q=p.LYm.E

where:

p = sedimentbulkdensity(1.5tonneslm3)

L = width01transport(m)

Ym = meanvelocily01transport(mid)

E = transportthickness(m)

Table 1 also gives bedload transport rate per metre

width.

FromTablel,~ is seenthatin the 1" tracking,a

recovery01 80% of the injectedactivity was
possible.However,in the 2"0and 3'" trackings,

recoverywasveryless.Thisis probablydueto the

continuousdumpinggoingonintheSagarDumping
Buoyareaandthehighcurrentinthislocality.

Discussion

Theradiotracerwasinjectedduringlowwaternear

SagarDumpingBuoyto investigatethemovement
01thebedmaterialinfloodtide.Fromhydraulicpoint

01view,theexpectedbedmovementin floodtide

shouldbe predominantlyin the landwarddirection,
i.e., towardsthe northof SagarDumpingBuoy.

HoweverfromthehydraulicobselVationdataof the

(3)

eariieryears,thebedvelocityvectorswereseento

beshowingthemovement01materialsouthwards.

The presentstudyconfirmsthe movementof the
bed material in the southwarddirection,i.e.,

seawards,specificallyw~in a narrowzonebounded

onthewestemsidebytheMizenSandandeastem
sidebytheUpperLongSand(Fig.I).

Conclusion

. The bed material movement was predominantly

towards south, i.e., towards Bay of Bengal.

. No material was lound in the shipping channels

as well as in Sagar Anchorage area.

. Three months after the injection, i.e.. during

third tracking, a very small part 01the movement

was seen towards north of the injection point.

However, this is only 2% to 3% of the total

activity measured.. During 200and 3'" trackings, recovery was only

about 19% and 15% due to movement of

material into deep sea.. It is obselVed that the decision to select the

dumping ground at Sagar Dumping Buoy was

found to be technically in order.

. It is suggested to carry out one more radiotracer

experiment in this location to obselVe the

movement of the dredged material for locating

another dumping place

~

Tracking Days Location01 ActivityspreadN Ym(mid) E(cm) Q(tIdlm) % recovered

No. after cg (km) '(cpm.m2)

injection
1 1 0.433 34256X11J6 433 2.6 16.88 80

2 13 0.770 8025X 11J6 27 10.8 4.38 19
3 34 0.825 6109XI1J6 74 11.4 12.73 14



DESIGNANDDEVELOPMENTOF InS (Ag) SCINTilLATOR
BASEDDETECTORFOR MONITORINGPu-IN-AIR

Introduction

K.Dubey, G.J.M.Coelho,S.Y.Phadtare, RD.Changrani, P.K.Dey and D.D.Bajpai

PREFRE,FuelReprocessingDivision,Nuclear Recycle Group

In a spentfuel reprocessingplantand also in a

plutoniumfuelfabricationfacility,promptandtimely

detectionof air-borneplutoniumis not only an
essentialrequirementfor minimizinginhalation

hazard,butalsoan aid in the invastigationof the

sourcecausingit. Presenceof shortliveddaughter

productsof Radon(222Rn)andThoron(22OTh)in air
intertereswith the promptdetectionof air-bome

plutonium.

Fig. 1 ZnS(Ag)scintillatordetectorbased Pu~n-Air
monitor

91

Presentiyinstalledcontinuousair lI1OIlitorsmostiy
use a semiconductordetector to discriminate

between5.15MeVparticleenergyof 239PU,and6
MeV,7.8 MeVand 8.7 MeVpamcleenergiesof
daughterproductsof radon and thoron.These

detectorshavegiven satisfaciorypertormancein
amenableenvironmentalconditions like those

prevalentin air condnionedlaboratorieshandling
plutoniuminglobeboxes.However,incertainareas
of a reprocessing plant, having hostile

environmentalconditionswith temperatureand

humidtlyabovenormalvaluesand at timesnnnc

acidvaporsintracequantity,thepertonnanceof the
semiconductordetector,due to its verynature,is

foundtogetdeterioratedwithina fewmonthsafter
installation.Therefore,othermethodsofdetectionof

air-bomeplutoniumwereconsideredwhichcouldbe
used to make air monnersmore ruggedand
economicalthantheonesusingthesemiconductor
detector.It wasfoundthatthe useof aluminized

mylarfilmsofpredeterminedthicknessasabsorbers
couldbe usedto distinguishbetweenparticlesfrom

piutoniumandthosefromdaughtersof radonand
thoron.Basedon this, a Pu-in-Air monitor that

directiydisplayscountrate due to plutoniumhas
beendesigned,fabJicatedandinstalledin PREFRE
plant,Tarapur,andisinuse(Fig.1&Fig.2).

DesignCriteriaandBasicPrinciple

Basedon studies,an air monitorusingZnS(Ag)
scintillation detector was fabJicated.In this

monitor,twosetsof readingsare taken,one for

detectingparticlesfromplutoniumandradon-thoron

daughterproductsaftercoveringthedetectorwitha

singlelayerof aluminizedmylarfilm absorberof
thickness0.25mg/em',andtheotheraftercovering

thedetectorwitha mylarabsorberof thickness1

mgiem'tocutoffpamelesfrompiutonium.Basedon
experiments,n was alsoobservedthatthemylar

filmof thickness1 mg/cm'not only cuts off the

a. particles of 239PUcompletely,but also65%
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Fig.2 In(Ag} scintillation basedwntinuousPu-in-Airmondor

of the particlescontributedby the daughtersof

radonandthoron. Air sampleis collectedon a

glass.fibrefilterpaperloadedinthefilterholder.The

pulses from the detector are integratedfor
33 secondsand the readingsare taken. The
differencebetweenthe two readingsis used to

estimateair-borneactivityduetoplutonium.

LetX, =Airactivitycountratedueto a- particles

conttibutedby239PUanddaughterproducts
of radonand thoroncombinedtogether,

usingsinglelayerofaluminizedmylarfilmof
thickness0.25mg/cm2.

& X, = Air activitycountrate dueto35%of a-

particlesconttibutedby the daughter

productsof radon andthoronalone using

aluminized mylarfilm of thickness1.00
mg/cm2

Hence,X,- flX2=Air activitycountby 239PUalone,

where'fl' is an experimentallydeterminedfactor.

ExperimentalObservations

A ZnS(Ag)scintillationdetectorwith itsscintillator
coveredwithaluminizedmylarfilmofthickness0.25

mg/cm2andconnectedto analphacountingsystem
wasexposedtoa sourceofPu239andthereeding
was taken.By keepingaluminizedmylarsheets
eachof thickness0.25mg/cm2abovethe source,

the numberof mylarsheetsrequireto cut off

particlesfromPU239wasdetermined.It wasfound
that 4 sheets of mylar films amountingto a

thickness1.00mg/cm2weresufficienttocutoff a.

particlescompletelyfromPU239source.

Determinationof Il

In orderto determinethe valueof fl, thedetector

was installedin an area havingair bomeactivity

only due to daughtersof radonand thoronwith
negligibleairbomeactivitydueto plutonium.Two
setsof readings,onewith the scintillatorcovered
with one sheetof mylar film of thickness0.25

10



mglcm', indicatingtotal a-activitydue to radon-

thorondaughterproducts(A),andtheotherwiththe
scintillatorcoverdwith 4 sheetsof mylarfilm of

effectivethicknessof 1.00mglcm',indicating35%

of totala-activity(B),wererecorded.Thedetector

withan efficiencyof 25%wasconnectedto an air

samplingsystemconsistingof a vacuumpumpand
an air rotameterto maintaintheair flowrateof 50

Ipmthroughthe filter paperand the count rates
weremonitoredandrecordedat the endof every
five hours andthe ratioNB was calculatedas

showninTable1.

SNo.

1.

2.

3.

4.

5.

6.

7.

8.

g.

10.

11.

200

400

650

gOO

1200
1600

1750

1900

2100

2250

2300

Fomtheabovetable,theaveragevalueof ~ was
foundtobe2.82.

PerformanceVerification

Thefilterpaperremovedfromthe instrumentwas
furtherusedfordelaycounting,analternatemethod

hithertousedfor estimationofairborneactivitydue
toplutonium.Inthismethod,theactivitycollectedat
the filter is countedaftera delayof fourdaysto

ensurethe decayof radonand thoronactivityto

negligiblelevel. It was found that plutoniumair

borneactivitycalculatedfrom theformulaX,-2.82

X, agreedfairlywellwiththatestimatedfromDelay
CountingTechnique.A comparativestudyof the

performanceofthenewdetectoranddelaycounting
methodisshownin Table2.

Table2: ComparativeStudyof NewInstrument
withDelayCountingMethod

ElectronicCircuit and Control

The newly designedand developedPu-in-Air

monitoringsystemconsistsofthreemainparts:

(a) ZnS(Ag)scintillationdetectorwithsinglelayerof
aluminizedmylarfilmof thickness0.25mglcm'fitted
ina SS316housing.

(b) A motorisedassemblywith a movableholder

carryingan aluminizedmylarfilm of thickness1
mglcm'anda controlcircuitfor drivingthegeared
motorassembly.

(c)Electroniccircuitforcalculatingthemathematicai

functiongivenbyX,- ~x.,asmentionedaboveand

displayingthe air activitydue to '39PUonly.The

valueof '~' calculatedexperimentallyis2.8.



Fig.3 BiockdiagramofthePu-in-Airmonitor

prone to failurein adverseoperatingconditions

prevalentin certainareasof thereprocessingplant.
The instrumentcandetect24 DAC-hrof air borne

plutoniumactivityevenwhenthe activityof radon
andthorondaughterproductsis 10to20timesthe

DACof plutoniumair activity.As it makesuseof
differentialcountsto arriveat Pu-In-Airactivity,it is
independentof varyingbackgroundactivitydue to

daughterproductsof radonandthoron.

A block diagramof the system is depleted in Fig. 3.

CostBenefitsandImportSubstitution

The overallcostof the newindigenousPu-in-Air
monitorworksout to be aboutRs.40,0001-as

against Rs.70,0001-for that of an imported
semiconductorbasedPu-In-Airmonitor.Unlikea

semiconductordetector,itis moreruggedand less

~
DIRECTOR,BARC,ATTENDSFARMERS'MEETAT
TARAPUR
Dr Anil Kakodkar,Director,BARC,attendedthe

farmers'gatheringorganisedby Krishi Vlgyan

Kendra,KosbadHill(GokhaleEducationSociety)on

the field of a progressivecultivatorMr Dhanesh
YashavantSaveof Kudan,Tarapur,on May 7,

2000.Dr (Ms)A.M.Samuel,Director,Blo-Medical
Group, BARC, Dr RK. Mitra, Head, Nuclear

Agriculture& BiotechnologyDivision(NA&BTD),
BARC,DrAK Sharma,FoodTechnologyDivision,

andscientistsfromNA&BTDattendedthefunction.

Dr JayantraoPatil, former Memberof Planning

Commission,Governmentof India and Vlce-
President,VasantraoNalk Krishl Prathisthan,

presidedoverthefunction.

DrAnilKakodkar,DrJayantraoPatil,MrP.M.Wagh,

Station Director, TarapurAtomicPowerStation

(TAPS),Mr AK. Mlshra,ProjectManager,ROP,



Dr JayantraoPatHdetiveringhis presidentiataddressat
the farmers'meet Sittingon the dias, amongothers,
are DrAnii KakodkarDrAM, Samuei,Dr R.K. Mitraand
DrMohanBari

Tarapur,andscientistsfromBARCvisitedthefield

demonstrationplot of mungbeanvarietyTARM-l

developedat BARC. The summer crop of
mungbeanwas excellentand freefrom diseases

and pests. Mr DhaneshSave expressedhis

happinessandexpecteda harvestof around12to
15q/ha.Director,BARC,appreciatedtheeffortsof

Dr MohanBari,TrainingOrganiser,KV.K.Kosbad

Hill,fororganisingthedemonstrationandhelpingto

establishthe linkagesbetweenBARCand the
farmerslivinginthevicinityof TAPS.

Nearly 300 farmersattendedthe meeting.Mr
DhaneshSave narrated his experiencesand

explainedtheadvantagesof cultivatingmungbean

varietyTARM-las a summercropand requested
the farmersto visitthedemonstrationplotandthe

exhibitionorganisedby BARConthisoccasion.Dr
MohanBari mentionedthe role of KrishiVigyan

Kendraasaninterphasebetweenlaboratoryandthe

field. Healsoexplainedtheneedforclosersynergy
betweenBARCandthefarmersofthisregion.

Dr S.E. Pawar, NA&BTD, BARC, who has

developed the mungbean variety, TARM-l,
reviewedthe work earnedout at BARCusing

radiationandradioisotopesinthefieldofagriculture.
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Seeds of newly developedmungbean variety

TU-96-2,groundnutvarietyTAG-24and radiation
inducedmutantof greenmanuringcropSesbania

rostra/a (popularlyknown as Dhaineha)were

handedover to Dr JayantraoPat;; by Dr Anil
Kakodkarfordistributionandconductingtrialsonthe

cultivators'fields aroundTarapurand adjoining

viliages.

Examiningthe mungbean(TARM-I) crop on
demonstrationplotare(LtoR)..MrSave,DrMohanBari,
DrJayantraoPalllandDrAni!Kakodkar

Dr Anil Kakodkar,in his address,appreciatedthe

conceptofDrJayantraoPatilofdevelopingseedco-
operativesby farmersusingBARCvarietiesfor a

sustainablesystem of seed multiplicationand
distributionand assuredall possiblehelp and

technicalinputsfor thisprogrammefromBARC.He
also reviewedthe work on food irradiationand

developmentof biopesticideat BARCforcontrolling

insectpests.DrKakodkarsuggestedthesettingup
of aninformationkioskat TAPSfor BARCvarieties

andtheirculturalpractices.Healsosuggestedthat
BARCshoulddevelopa web site on agricultural
researchof BiomedicalGroupof BARCand a

systemof onlineinformationflow from BARCin

responseto questionsposed by the farmers
wheneverthey visit this web site at TAPS.

Mr. Waghenthusiasticallyagreedto the ideaand



alsosuggestedthatBARCshouldarrangefrequent

Knshimelasfor the farmersaroundTarapurto
familiarisethemwith the researchactivitiesof the

DepartmentofAtomicEnergy.

Dr JayantraoPatil, in his presidentialaddress,

thankedand appreciatedthe efforts of BARC
scientistsin developinghigh yieldingmungbean
varietiesin particularand othercrop varietiesin

general.Hesaidthatthefarmersof theregionare
veryinnovativeandcapableofadoptingnewercrop
varietiesandproductiontechnology.

Therewasa liveiyquestion/answersessionat the

end of the meetingregardingvariousaspectsof

agriculturalresearchatBARC.

~
42NDSOLID STATE
PHYSICSSYMPOSIUM

The 42'" Solid State Physics Symposium,

sponsoredby the Boardof Researchin Nuclear
Sciences(BRNS)of the Departmentof Atomic

Energy,Govemmentof India,was held at Indira
GandhiCentreforAtomicResearch(IGCAR)during
December20-24,1999

A widerangeof topicsof currentinterestin solid
state physicswere discussed,which included

phonon physics, phase transitions, super-
conductivity,magnetism,electronic structures,

semiconductorphysics,transportproperties,surface
science, liquid and glasses, novel materials,

complexsystems,instrumentation,etc. Therewere
twenty-eightinvited talks by experts in their

respectivefieldsfromwithinthecountryandabroad
andabout300contributedpaperswerepresentedin

the symposium. There were 14 theses

presentations.Thebestthesisawardthisyearwent

to Dr TamalikaBandyopadhyay,Departmentof

NuclearPhysics,Universityof Madras,Madras,for
herthesisentitled"Investigationofoxygenirradiated
Pb doped and Pb-Sn doped Bi-2223

superconductors",and Dr V.K.Aswal,SolidState
PhysicsDivision,BARC, for his thesis entitled
"Small-angleneutron scattering from micellar
solutions"

A significantfeatureof the symposiumwas the
tutorialsessionin "LowTemperatureTechniques"

for the benefitof youngstudents. Expertsfrom
variouslaboratonesin indiawho havedeveloped

variouslow temperaturefacilitiesconductedthe
sessions.

The symposiumwas inauguratedby Dr R.
Chidambaram, Chairman, Atomic Energy

CommissionandSecretary,Departmentof Atomic

Energy(DAE),Govemmentof India.Inhisinaugural

speech, he highlightedthe tradition of this
symposiumand mentionedabout the sanction
imposedon Indiaby the US and somewestern
countriesandhowwe wereableto overcomethe

situation. Dr PlacidRodrigues,Director,IGCAR,

gaveaveryscintillatingandwellthoughtpresidential
address.DrBaldevRaj,AssociateDirector,Material
Characterization Group, iGCAR. weicomed

the participantsand Inviteesto the symposium.
Dr S.K. Sikka, Director, Solid State and

SpectroscopyGroup, BARC,in his introduction
mentioned about the improved publication

proceduresadoptedfrom last year and touched

uponvanousaspectsof thesymposium.

A newfeatureof this year'ssymposiumwas the
"Newsand ViewsSession" In thissession,the

opportunitiesat the threemajornationalfacilities-
the Dhruva reactor at Trombay,the facilities

availableat differentcentresof Inter University
Consortiumfor DAE facilities,and the recently
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commissionedINDUSsynchrotronsourceat Indore
andPelletronAcceleratoratNuclearScienceCentre

(NSC),Delhi,weredescribedwithan aimto boost
theutilizationofthesefacilitiesforcondensedmatter

andmaterialphysicsstudiesbyresearchersfromall

overthecountry.

To commemoratethebirthcentenaryof Prof.KS.

Krishnan,a specialeveninglecturewasorganized

on the topic,"Contributionsof Prof.K.S.Krishnan
to Condensed Matter Physics". Prof.

R.Vijayaraghavan,aneminentsolidstatephysicist,

gave an accountof his reminiscenceand the

importantcontributionsmadebyProfK.S.Krishnan.

~
FORTHCOMINGSYMPOSIA

.A NationalConferenceon "QualityReliability

andManagement(NCQRM- 2000)will be heldon

September7 & 8, 2000,Vellore,India. It is

organisedby theDepartmentof ComputerScience
and Information Technology, Priyadarshini

EngineeringCollege,Vaniyambadi- 635751,India,

andsponsoredbytheBoardof ResearchinNuclear

Sciences (BRNS). Academicians,scientists,
executives and managers from educational,

industrialand businessorganisationsfromaround
the nation are invited to participatein this
Conference.

The Conterencewill cover the followingtopics'

Managementfor Qualityand Reliability,Quality

Assuranceand Inspection,QualityAssurancefor
ReliableHardwareand SoftwareSystems,Tools

and Methodsfor QualityImprovementin Process

and Product,ReliabilityIssues in Networking,

Reliability&Securityof MIS,DatabaseManagement

Systems,Software Reliability& Management,
FailureAnalysisas a Reliability& Maintainability

AnalysisTool, System ReliabilityTesting,and
ReliabilityinEngineeringDesign.

(Contact:Dr BrijendraSingh,Secretary,Organising
Committee, NCQRM-2000,Head, Dept. of

Computer Science & InformationTechnology,

PriyadarshiniEngineeringCollege,Vaniyambadi-
635751,VelloreDistrict(TamilNadu.),India;Phone

: +91(4174)-25067,25068,25083(Off.),+91(4174)-
5998,26646(Res.);Fax:+91(4174)25067)

. The 6- InternafionalAsian Thermophysical

PropertiesConference(ATPC),organisedby the

ThermophysicalSocietyof India(TPSI)underthe
auspicesofGauhatiUniversity,Assam,India,willbe

heldduringOctober8-11,2001at theDepartmentof
Physics,GauhatiUniversity,Guwahati-781014,
Assam,India.TheConferenceissponsoredbythe
BoardofResearchinNuclearStudies(BRNS).

The Conferenceis concernedwith theoretical,

experimental and applied lields of the
thermophysicalpropertiesof solids and fluids.

Topics coveredwill include Thermodynamical
Properties, Transport Properties, Intertacial

Properties, Optical and Thermai Radiative
Propertiesand DataCorrelation Specifictopics
included in the Conferenceare Propertiesof

Complex Fluids, Properties of Alternative

Refrigerants,Properties of Process Design,
Propertiesof SupercriticalFluids,Propertiesof New

Composites,Thin Films, Polymers,Computer
Simulations,DatabaseDemonstrations,Properties
of MoltenMateriaisand Materialsin the form of

Solids&Fluids.

(Contact Prof. M.N. Bora, Dept of Physics,
Gauhati University,Guwahati-781014, Assam,

India;Phone. +91(361)570531(Off.),+91(361)
450086(Res.);Fax: +91(361)570133;E-mail

kkhlgu@gwl.dotnetin)



Prof. RK. }ethi, Organlslng Secretary,

of Biochemistry, Panjab University,

- 160 014, India; Phone: +91(172)

1135 (Off.), +91(172) 716440(Res.);

Fax +91(172) 541409; E-mail
ikj@panjabuniv.chd.nic.in). A National Conference on "Science &

Technology of Nano Materials and Clusters"

(NCSTNC2000) will be held during November
23-25,2000at Instituteof Physics& Electronics,

BarkatullahUniversity,Bhopal-462026,India.

TheConferenceis sponsoredby UniversityGrants

Commission,Departmentof Science&Technology,
NewDelhi,andtheBoardof Researchin Nuclear

Sciences(BRNS).

Broadareas that are expectedto
Include: Nanomaterial$ Fabrication

Characterisationof Nanomaterials,Nan

Properties (Mechanical, Electronic,

Optoelectronic,Magnetic,etc.) and Appli,
Multilayers,QuantumDots and Quantum

RelatedFields(Nanolithography,Nanod",
and TheoreticalDevelopmentsIn Nan
Science.

(Contact: Prof. RK. Pandey, Chairman, No

2000, Director,Instituteof Physics& Ele,

BarkatullahUniversity,Bhopal-462026

Phone. +91(755)584066(Off.), +91{755

(Res.); Fax +91(755)581227;
unibhop@mp.nic.in)

~
BARCSCIENTIST
HONOURED

~
i

j!
'IDrAnubhaSharmaof Bio-OrganicDivision,BARC,

hasbeenselectedby the Indian
ChemicalSocietyfor theDr D.S.

BhakuniAward for her paper,
"Enzymatic Diastereo-selective
Transformations- Some Case

Studies", presented in the
internationalConferenceon Chemistry,held at

CalcuttaduringDecember11-16,1999.Theaward

carriesacashprizeanda citation.
i
~
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