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ltieeuy toa8e4mlble udprogrem m Ultorrbeted
~W~te_ti~~dmlBM
PC/3CTcomputerandsevetd oomputa-cuttrolleble
modules. our ~ feetulw p8ttem reoo@tim to
deter.dne the ewrgy calibretim. automatic gainwtting.
autommc effichcy cdibretiom detector-pakiamr
control. 4ntl soclrc-chsnger mtrol io eddttiorl to the ~
culvantiotldOpermors.

Tkeditiondly. gemma-rey dote acquiduorl eysterm
hevebeenbued onherdwiredmulticlumel mdyzerg. Afew
auowedeome progmmmingfordateumlyeis. oftenlna
lenguase tlutwaelimitedi ncepabuityordfficulttoue.
lnterfacee for Cultrolof externel equipmmtbed to be
custornbuilt. Afewusen reeortedto CAMAC.~bttw
rathercomplicatedsystem wed inh@h-elmr~ phystce.
lhue. umrswere dkurreged fromeutormtingtheir memo
endonlyu8td whetthe analywrvenAorgprwi&d. The
cituatlonis more fworeble mw becaue maIWeyetemwore
bemdonpersmalcomputerswkhwhichueemere femilk
mmeover. aomevedom uebeglrming wofferimt~
tetimwith~ NIWGPIB (IEEE-488)or RS232-C
interfuse. IW peper ~ ● mamma-mydate
●quisition ~enl beeedon a plmonal CQmputerandSeverel
~ta-mtmhble mndules.

AU the eqdpmem In the symem(P@. 1 ed 2). except
for the detector positionererd wwce chanser.u cannner-
cidly wdhble. The computeria an IBM PCiXT with a
hi#i-resolution color ~aphia card. a lfM4bpe ca..e
drh-e for archhml 9torese end a 1200-beudmOdOmfm a
nrction to the CentralComputingFeclUty Inbe Alemm.
TheunusuelcepaMUtie8of the eystem derive from he
-tm-mmhble w~teth An 8192-chumel
eMlo&to41@td cmmmrter(ADC)with ● buffer menmry
mquhes pulee-heQht digtrlbutiam Mepedent of the
W!WUtOI ame theCatnputerem the ADC’Sperunetert.
A spec~-grade emplifler wltb oomputm-seteble@n
andthe cumtant prooeeIeethe~c@taletothq ADC.
A cumputer-controllablecomtermeh eoala a puiwr for
deedtimecorreotlone. A ceneral purposeinterfaoe/
oontrdler moduleomtrds the deteotor poekioner. woe
Chulger, ad an eutometic uquId-nltrc@llful@ ~em for
a M@i+urttygermanium~HPGe)deteotor. All of theee
modulesore controlledvie an electronloewltoh.

m92srmkaYhQb

The electronic ewltohla connectedto oommmbtlone
$mt 1 (COM1) m the IBMPCfiT. Theswltohhu aw
RS232-C Inputported five RS-232-C outputports.
Electronicswltohesoenbeplacedh eerles If me output
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F-ruruuhm_PoweT14c lJtlwd Utotwttm-tla
~. Tr41mtut* h

lUUthrof uloutlalt Pxt. mKtlu-2,” WUlcaxUkdttM&ut
pfitbth mJtFalt4dmak4tha4wltcb truspumttotlm
data. sadhagh4p4d41 ~4uch4s-~,~.)4-
wturecamect7bf4utmtotlM ~.nlal
srmkrouqnttmcanbealcctd. A@attidw&lemtrI
thbda@bttnmle~ ofum Q4uld~Lu
th4cw. ht-futtdJ tu4woccwocI. •~
ti*wlth w4spr8taflwtpo4t4. aMfmcaItdad
m fcr au. ●ti Ul14Ptaltld @laln

T’1Mwu3’1n14aullyulomtedwlmtb4 ~
chuagarCM ba wed to paitlm mmrca wltb 4i7uple 4wctr4
lnfrmtcr7h4detactor, uultbmcTgy c4ubraum19hmwn
to b4 •~taly Iirau Wlul ChaluMlnlnrbT. -f’b Cystml
flint - a IJ7CS -CO tmt h44 a 662-k4v lb (PW. 3)
Ud44ucha4fm a4traupe.4klKlrwa rrdlfkaumofthn
mmtloddw4b?pMfbyUad400ttl’ Ult&atmtflrdaw, lt
~ that tho W h off tied trlu ‘}Hg (279kav)
uldrhm~’lhn(mkm. I.fammomtwtbelmmd
Whuwoft lmamnxca,mmorrnmue 14*td. Ma
4tror14Fm4k141ccMal.ub4tY8’t4mlJ’m4-Otlurmxoam@l
asth4rdxd ~efrwnthe NatW ~ofS~
(NBS) m- ‘%. ‘3%. d ‘%J tospuI w m-tie
mmsy ruuo. -w th4 @n 14now •~tely kncmm
frotnthe lmXtkmof th44tirlmgxtlw Jo4k4frcuntka
mmrca m s44UYIocmd. Tho tynm oakukta th4
Centrotd of 4d4ct4d fmdmld *mm s h4Jt-4quu49 flt
of s qwdmlc flmctkl to d4tamllMan~ OJ.ubr8um.
PolrttJ With luge devimmm U4 drwppd ad th4 fit b
r4Peatd to damrrnb s find urm~ oaubrdm.

Th4 mm Is m dlffloultto oalibmte U murca
with Wnplo cpecLra u- tit -. Thi4 Oui htppm for

Pmtkwganr811arch. tb4~em@ok# 44’tralg
~~~@uth4609, 911, 1461, @261>koV
p44bldtdu untna@19t dlordcrdootnMnXkm40f th4
tu14tnmgat p@4bfowdby th4pmk-4bov4 m
trldmrd,m dulattattptdti lM-mqluraflt. Lfxz
141-tlwl 10Cm,tlwmCrncdoulAta th9~ty P,of
utbv81w ofa~*knlm gmb4bUltydlmhuUolm flxx~.
NaxtU’msystanpdommafltof Uu FWHMfwbfOur
p44.bua flr&tlorlof th40h4mdrmEnbm Ilwtwult@
utdytld fmctlm ii d to odoulau thn rnhttlon ●t 1332
kW U tha Urdty of ttn dotootor b brown. Its mlutim
tixtiufnm14xalmm4.1 ~lty
dlstrlbutllm lotito~aphamkv P to the
~*ti-ttUmL lmddenutybdmwlmtl
qmtnmP~wl thap RbabUltydbulbutlcm froth
rnlutlm mh M hsvs dotwnurd fran Au m nuny
d6tOOtm4WQ. 6). l’kto -t ofthus ~UU P .
P, ’P~14~m thbkkMflo4Uon Wlm P141ug4T
tlwttaat nlw,thamanlmbfwotw b44-
p.btDoc41fbmthafk. utrwyu4f0t9ml, th4symm
*04nmaflnAl qu&Mloflt udlow, utwt, ltm44d4to
Ottnrcwdmd MM?ma-#ofthatalsm)ngmtp,kl
Aftu4mhawth ttts4Mrohaith4fl,mtfowbao-
fm4ks,ouurbum p4&hu4ttw 4nd4vmtuLuy, U
nooq, wakmpo.ahfowmilnh ~sarah A
fmnllls llnutsthrultbsrof ~th to try. An
mtmuptlo lmdotowruyt ital ~llum With th4
hwatvalw of Pbylooklng flXoth8rbMMpmh u
m Mc4publo Onnbbwtbn 04rlwt b fti M 4nwr
~o w *td

lntiaxitnphabtws,th~m~ fa b4.ak-
Wuld lm. moo rrndl of w * fltvolva Urmllm id
pmattilmLUlomymmLSpgrbU 7iodtod4044arohfw
ahuMtsrlstlo Iitia fm *O rtuterwauiomtfc ~ udf-i’ntfkm
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Twed bmkgmmd pube-A$ht4kutitm7%epdts~
IabMcd with thdr mu~a bI krV. &ukgrwd
h mom Oj Ow diatibutforu Cal & U8ad for muomatfc 9ner&y
udhmttau.
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Q. 6.

Rababuftydi$t?ibutim ofhigh-purity gemwlfuln d8teetof
ruolutkm demmbwd from&ta m wuwwdetect-

The perfolTMnce iswhataneeltpeats. mesyetem
Vmrlmqultewellwhe atheeauro eahuwrbtmedtoput in
eouroeewlthsltttplespolxre. memareseneral eeuchls
Umltedbythe performanceof thepeek eeeraha@twurluld
tLmeOamtrdme. If tm OdEbmthl poem dotnineteble
Opeatrulm them’etemparfanns weu. lftheoalibmtioa Pe-
Uevmmkukdumreu emenyouwrpeeks htheepecttum,
thesyBtemperfarmur .eiemuslnd. me~aannot
oqudthepeTformenae Ofaepeotmeaapm wholmee
aanloml tnfannmon OuchOSthe Paiuom of Campton
*a mu the overall dlepe of the plJls+lw@lt dewhdon.

AwmuMwmws

SInoe the empUfier * cut be oontralled by the
3G4n#W etd thOUIIerWcalibration oen be determined
autaraatlaelly. Theworn can Bet~ deeiredener~ r~e.

;:~~.={,=2tL3;ze.=. .. ,t
e the requiredrange Is O to3 MeV. The

--
menu.

Varyingthe gwi uvler oomputeracmtrol nuke digltel
etat!llketbn poalble. We two not Implemented this femme
beowee we do nat bdieve Itisrequiredf- HPGe meuure-
ments Iestlhs hoe then 24 houre

pauhe. llieeaurces*eretbeNBSmimileaurceend
eaverelothemeuchuwmtd-rlfar Wcleeueeterthem
1274 keV The WOWCI WI etord re@am of interest,

~~~ J. Eecharea ieCa3CUlatadby
antttmtioa ~ a GAMANALwPo 8taP fimdim-’ The
affm—w——~ (Wvu-mtiwti
mmieticd lmc=taiutk Wlzb tboee determined menuauy

Bccaueemuch ofatrworkinvolwe me8mrhuthe
tWOPOMO rUDCUIXII end dficierbciae at varioweaurce-
to-detecw dieteaca.t”s we need en autattmticdet8mr
paduoner. o’lmpreseatded80(Fw.2) lmeeadetec—
troueymovcd daisareilbyachdn-. mettworfor
thecbaindrl.* ieoceltroued tiarelaYin tbe8merti
purpaee intetfecekantraller rmdule. lhe trolley i8 mopped
at fhtd paeitiam vie mioroewibchee ~ Uuat@ the same
interfacakcmwoUar mdule. We hope to replace UU8
Prmitm eystom with me in uhich the distance cm be

Verled mer a omthuow renge by the canputer.

o 300 1000 1Soo

ENERGYlkW)

F@ 7.
AbdUt8 phOt@8dt 8jfici_cY as a fWICtkVt Of gamma-w

anerzy. 771fs (.w w ammat[aally dctemtfned by ov
Qmiit

Tneeourceohen@relea employet trolley on a rail.
Eechcr2securaeeerernomte4atllowmuerltueEndetored
inahod shield. To rewove t emwae from etorese, a
eteppltu mota h Mod toeeleat die eouroe.enathermotor
pusheeit into the nmmtlq rodon the trolley, andthe trolley
ii moved into pcdtkm tV ● ohdn drwe. me eteppltumote-
ls opemted by a etepplnsmotor oon.roller ootmeoted to en
RS-232.-C port oh thti eleott’otda ewWh. ‘he other two
motme end come tnlaroewltaheeeraamwated to the
Interfaodaantroller module.

~4ukulQn
Tlteoapebility to Itmert aubrmian emrcia, deterhne

the enew oelibmtlai. end flrd peek ereu. SU WI&W



Ttw Cmvantioael Operar.iom fad in ● rmdticbwulel
enalw=m~tia-~fwti
Imlltichwmdbuffer. Theyindudea nlethOdofeetrJ4
feg’ialsofinterest calcllwtitlg pe&karaae uKlpEekwklt=
8numwn& ~. ~ .~-
scrolling tln displey. Old C81an’8z e- a. we
llavemodmed theeoftwwsl ightlywlmkeeaneofthe
--- convenkt. Faccxun#e tbepaitimof
themerkerlmw cuibeculudledw ithfmctialkemcr
typdill

Fm quuititativc endyde of mu ~ BMIXU-mY
SpeCtm.vmlneaprogmn called GeLiGem (mmlied W
EG&G. Grtec). Itfeet- - pmk4Wm!! In&h0d8.Inth
firet. ally the peelmri:ue’,e Iouti in W
8ecodamodifid
proWe8 metkde fa emrw. peek 8M.Po.

z

-mS’=
effichcy

ceubrauoaandperfoI’nWdecaWollltim ef tipletz A@n
Wehwemadeafewcbenuez.

oureYnelnheesophieu-Atedcwebuitieewenthot@
it was relatively euy to aemrnblearnJpreuern. Gther
experhmter eceneasu ycopyan dextmdourmethods.
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