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I%e ML MedicalRadioisotopeResearchProgram: An

Overviewof LAMPFand the IsotopePrduction Facility

HaroldA. O’Brim, Jr., AllenE. Ogard,and PatrickM. Grant

LosAlamosScientificLaboratory,Los Alamos,N! 87545*

Introduction

In the earlypart of thisdecade,a researcheffortwas initiatedat the

Los AlamosScientificLaboratory[IASL)to investigatethe feasibilityof uti-

lizingproton-inducedspallationreactionsas a meansof preparingradio-

nuclidesof kncwnor potentialvalue in thehealthsciences. ‘l%eirradiation

sourceconsistsof the excess800 lleVprotonbeam thatreachesthe main beam

stopof the ClintonP. AndersonllesonPhysicsFacility(L4MPF).

This reportdescribesthe L4WF acceleratorand the IsotopeProduction

Facility.

The Clinton P. AndersonMesonPhysicsFacility(WF) (~,~)

The LAMPFis centeredarounda half-milelonglinearacceleratordesigned

to acceleratea high-intensitybeam of protonsto energieswell beyondthe

pion

sign

lity

productionthreshold.

of the acceleratorand

possessthe capability

neouslywithoutsacrificing

One of the underlyingprinciplesgoverningthe re-

associatedexperimentalareaswas thatthe faci-

to accommodateten or more experimentssimulta-

beamqualityor duty factor. To maximizethe num-

ber of experimentswhich can be run simultaneously,the decisionwas made to

accelerate,concurrently,both negativeand positiveions.

The acceleratorcomprisesthreestages. ‘he first,is a pair of almosc-

conventionalCockcroft-lWtoninjectorsthatproduceH+ and H- ionsof 7s0

keV energy. Theseionsarc made to encounteracceleratingfieldsof opposit.c

*
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sign by appropriatelongitudinalseparationin the linac. The secondstage

is a mdified drift-tubeacceleratorthatprovides100-MeVH+ and H- ions.

The novelfeatureof this sectionis the positioningof copperrods opposite

each drifttube,havingthe effectof convertingth~ structurefroma 2 n mode

to a n/2 mode. The thirdstageof the acceleratoris the side-coupledwave-

guideaccelerator,an innovationin acceleratortechnologydiscoveredand de-

velopedat Los Alamos. In the 7T/2mode,everyothercell containsa node of

the electromagneticwave,providingno acceleration,onlyunwantedaccelerator

length. It was foundpossibleto removethe emptycell from the beam lineby

providinga side-couplingcavity.

The experimentalarea of the facilityis organizedto accommodatemany ex-

perimentsconcurrently.This is accomplishedby the installationof numerous

secondarybeam

yard to supply

the beam after

lines,by the separationof the H+ and H- beamsin the switch-

major sectionsof the experimentalarea,and by reconstituting

each targettransversal.

The IsotopeProductionFacility(IPF)

The IsotopeProductionFacility(IPF)representsan additionof about37

sq. m. to the LN@F main beam stop stmcture. Functionally,this facilityis

designedto enablean operatorto: 1) remotelyattacha target-containing

chamberto the end of a str!.ngr”(7.9m longx 17.8cm highx 5 cm wide);2)

drivethe stringerthrougha slot,in the shieldingto a positionwhere the

targetwill interceptthe protonbeam; 3) performtlm>irradiationwith aclcquate

watercoolingof

stringer,remove

transporttc~hot

cal processing.

the target;and afteran appropriateperiod,4) retractthe

the targetchamber,and transferit to a shieldedcask for

cell facilitieslocatedelsewherein the laboratoryfor chemi-
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A conceptualdrawingof the IPF is shownin Figure1. Althoughsignificant

modificationshavebeen effectedsinceDecember,1974,the basicconceptsde-

pictedin thisdrawingremainunchanged.The protonbeam is separatedfrom

the targethandlingareaby 7.6m. of concreteand steelshielding.Threealu-

miniumhousings,each 16.8m. long,havebeen insertedintothe cavityof the

steelstringerhousing. Each al’uminumhousingcontainsthreerectangularstring-

ers,whichlwiththe aid of rollerand chainbearing~areguidedalongcase-

hardenedrods locatedin the roofand floorof thehousing,as shownin Figure

2. Thus the IPF containsnine independenttargetstations.

Following

ingvoidwas f

vidc shielding

563 kg.

the installationof coolantpipesin each stringer,the remain-

lledwith a mixtureof high-densitygroutand leadshot to pro-

When completelyassembled,a stringerweighsapproximately

The rack-aml-pini.ondrivemechanism, originallylocatedwithinthemain

structureas shownin Figure1, is now situatedinnnediatelyexteriorto the

buildingto providereadyaccessformaintenanceease. Thismodification

4necessitatedthe installationof a 9.8 m r angularsteelextensionto the

originalstringer. The steeirackportionof the drivemechanismis located

on the top sideof thisextension.

The relativelocationsof theprotonbeam,isotopetargetcJ~amher,and

beam stopare shownschematicallyin Figure3. A cantileveredann is perma-

nentlyfixedto the end of the stringer,and the removabletargetchamber

attachesto the arm as shownin Figure4. An explodedview of a target,tar-

g(?tchamber,and cantileveredarm can be seenin Figure5. Maximumtarget

dimensionsare 2.3 cm thickx 7.6 cm diameter,allowing1 mm coolantchannels

acrosseach targetface.

3



Shieldingof an activatedtargetchamberduringtransportfran the IPF

to the chemicalprocessingcellsis providedby a 5.9 t, depleteduraniunship-

ping cask. This is shownin Figure6. Note the trapdoor locatedat the

bottomof the cask facilitatestargettransferfrcmthe IPF handlingpit into

the cask. The targethandlingtoolcan be seenat the top of the cask.

ProgramStatusand Schedule

The mechanicaltargetingsystemis 95% complete,with finalcheckout

scheduledto begin in earlyJune. The electricaland plumbingsystemsshould

be readyfor testingby lateJuly or earlyAugust. As soon as all systems

are completedand checked,studiesof radiationdamage,thermalstability,

and corrosionin potentialtargetswill begin. We anticipatethiswill occur

by Septemberor earlyoctober. The initialtargetsplannedfor studyare

lanthanumandmolybdenum.

Sincethe acceleratorresumedoperationsduringthe lastquarterof 1975,

it has operc~edquitereliablyand the beam is expectedto reach thebeam

stopby the firstof April. The plan is to operateat an initialintensityof

10 MA, with step increasesto 100 @ by lateAugust. The latterintensity

is scheduledto be maintainedduringthe next six-monthperiod.
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FIGURECAPTIONS

Figure1. ConceptualDrawingof the Isotope}ProductionFacility

Figure2. IsotopeStringerand AluminumHousing

Figure3. ConceptualDrawingof An IsotopeProductionTargetand Beam Stop

Figure4. TargetChamberand StringerAttachmentArm: Semi-Assembled

Figure5. Target,TargetChamber,and StringerAttachmentArm: Exploded

View

Figure6. TargetTransportShield
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