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Ami 1-'!CCJleAOBaHI-'Il'l pacnaAOB paAI-10aKTI-1BHbiX HyKI11-1AOB B na6opaTo

PI-1~ fiAePH~X npo6neM C03AaHa TpexypoBHeBal'l CI'ICTeMa peri-'!CTPa~l-11-1, 

o6pa60TKI-1 1-1 aHa111-13a cneKTPOMeTpl-14eCKO~ 1-1H$OpMa~l-11-1/1/. 8 HaCTOJ'I

~e~ pa6oTe onl'lc~eaeTCl'l cneKTpoMeTp Ailfl TpexMepH~x aMn111-1TYAHo

epeMeHHbiX 1-13MepeHI-1~, BXOAfi~I'IH B COCTaB HI'I>KHero YPOBHJ'I 3TOi1 CI'!C
TeMbl. 

1 • 88EAEH~E 

npo~eAYPa nocTpOeHI'IR CJlO>KH~X CXeM pacnaAa paA1-10HYKI11-1AOB l'IB

Jll'leTCl'l, KaK npaBI-1110, ~1-1KJll-14eCKI-1M npo~eCCOM. 3KCnepHMeHT~ Ha4H

Ha~TCJ'I C H3MepeHHJ'I 3HeprHH H HHTeHCHBHOCTeH AHCKpeTH~X H3Jly4e

HHH/2/. 3aTeM Ha OCHOBe COBOKynHOCTH nony4eHH~X AaHH~X CTpOJ'ITCJ'I 

pa311H4H~e BapHaHT~ CXeM pacnaAa, AOCTOBepHOCTb KOTOP~X npoeepR

eTCR 1-1 yT04HReTCl'l c noMO~b~ aMnilHTYAHo-epeMeHH~x H3MepeHH~. Pe-

3YilbTaTbl HCCJleAOBaHHH Ha AaHHOM 3Tane n03BOJll'I~T npHnHCaTb KBaH

TOB~e xapaKTepHCTHKH /cnHH 1-1 4eTHOCTb/ Ha1-16011ee CHJlbHO 3~CeJ1Re

M~M COCTOJ'IHHJ'IM 1-1 nilaHHPOBaTb npoBeAeHHe 6onee CJlO>KH~X 3KCnepH
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yrnoeoro pacnpeAeneHHR H3Ily4eHHA, onpeAeileHHe 3HeprHH pacnaAa, 

paC4eT eepOJ'ITHOCTH pacnaAa, aHaJll-13 BeJlH4HH lg ft, CHCTeMaTHKa 

B036y>KgeHH~X COCTOJ'IHHH COCeAHHX HYKI11-1AOB H T.A./. HepeAKO pe-

3yJlbTaTbl aMnJlHTYAHO-BpeMeHHbiX 1-13MepeHHH npHBOAl'IT K He06XOAHMO

CTH Yl04HeHHJ'I AaHH~X 06 3HeprHl'IX 1-1 HHTeHCMBHOCTJ'IX AMCKpeTH~X 

H3Jly4eHHH, AilR 4ero HHOrAa Tpe6yeTCl'l npoBeAeHHe HOBbiX M3MepeHHH 

3THX BeJlH4MH. 

TaKMM o6pa30M, cxeMy pacnaAa paAHOHYKilHAa HY>KHO paccMaTpHBaTb 

KaK rHnOTe3y, KOTOPal'l HaHJlY4WHM o6pa30M YAOBJleTBOpJ'IeT MMe~eHCl'l 

B gaHH~H MOMeHT COBOKynHOCTH 3KcnepHMeHTailbH~X AaHH~X. 8 3THX 

YCJlOBHl'IX, HaPl'IAY C B~COKHMI-1 Tpe6oBaHHJ'IMH K nnA, 60JlbWOe 3Ha4e

HHe npHo6peTaeT pa3pa60TKa nOCileAOBaTeJlbHOH MeTOAHKM I-13MepeHHl'l 

H aHa11H3a AaHHbiX, KOTOp_aR n03BOJ1HJla 6~ 3Ha4HTeJlbHO COKpaTHTb 

4MCJ10 ~HKJlOB YT04HeHHH cxeM~ pacnaAa /B HaCTOR~ee epeMJ'I TaKOH 

CpeAHHH ~HKJl COCTaBilReT OKOJlO 3·JleT/. nepB~H 3Tan- M3MepeHHe 

3HeprH!Ii 1-1 HHTeHCHBHOCTeill AHCKpeTH~X H3Jly4eHHH C nOMO~b~ nnA 

npaKTH4eCKI-1 peweH: I-13MepeHHJ'I B BeAy~MX Jla6opaTOPI-1l'IX He Tpe6y~T 

nOBTopeHHJ'I. 0AHaKO BTOpO!Ii 3Tan - aMnJlHTYAHo-epeMeHH~e M3MepeHMJ'I 

c nOMO~b~ nnA - Tpe6yeT AaJlbHeillwero coeepweHCTBOBaHHJ'I. 

0AHOH 1-13 OCHOBH~X XapaKTepHCTHK coepeMeHHOrO 3KCnepHMeHTa 
l'IBJll'leTCl'l ero 3$$eKTHBHOCTb, 4TO 03Ha4aeT nony4eHHe MaKCHMaJlbHOH 

I-1H$OpMa~HI-1 OT OAHOro HCT04HHKa. 3To.~~e~o~aH~ ~BJ'I3aHO C TeM, 
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4TO HaH60nbWHH HHTepec cerOAHH npeACTaBnReT HCCneAOBaHHe pac
naAa YAaneHH~X OT nonoc~ 6eTa-cTa6HnbHOCTH HyKnHAOB, KOTOp~e 

HMe~T Man~H nepHOA nonypacnaAa 1-1 nony4eHHe KOTop~x conpR~eHo 
co 3Ha4HTenbH~M~~~ TexHH4eCKHMH TPYAHOCTHMH. OTC~Aa RCHo, 4TO 
a HAeanbHOM cny4ae 3KcnepHMeHT AOn~eH 6~Tb opraHHsoaaH TaKHM 
o6pa30M, 4T06~ OAHOapeMeHHO 3aperHCTPHPOBaTb KaK MO~HO 6onbwe 
HH$OPMa41-11-1 0 pacnaAe, T.e. cneKTP~ H3ny4eHHH, coanaAeHHH Me~AY 
HHMI-1 1-1 HX yrnoaoe pacnpeAeneHHe. 0TBneKaHCb OT TeXHH4eCKHX TPYA
HOCTeH TaKOH opraHH3a4HH, saMeTHM, 4TO Aa~e TOnbKO AnR aMnnHTYA
HO-apeMeHH~X H3MepeHHH npH HCnonb30BaHHH nnA C B~COKHM paspewe
HHeM Tpe6yeTCH 06beM Ky6H4eCKOH MaTPI-14~ 4096x4096x4096 KaHanOB 
/64.109/. RcHo, 4To peanH3a4HH TaKoH MaTPI-14~ npaKTH4ecKH He
B03MO~Ha 1-1 n03TOMY Heo6XOAHMO nepeHTI-1 K perHCTPa4HH AaHHbiX Ha 
BHeWHHX HOCHTenHx/3/, 

B HaCTOH~eH pa6oTe onHc~aaeTCH cneKTpoMeTp AnR npoaeAeHHH 
aMnnHTYAHo-apeMeHH~x H3MepeHHH c HcnonbsoaaHHeM ABYX Ge(Li)
HnH HPGe-AeTeKTopoa. 3aAa4a HaKonneHHH HH$OpMa4HH peanHsoaaHa 
c noMO~b~ 6noKoB 1-1 MHKpo-3BM a cTaHAapTe KAMAK. HMeeTcH TaK~e 
B03MO~HOCTb OAHOBpeMeHHOH sanHCH H ABYX aMnnHTYAH~X cneKTPOB 
OT nnA c noMO~biO aBTOHOMHbiX aHanH3aTopoa B CTaHAapTe KAMAK/4/. 

2. AETEKTOPbl 

06~HH BHA cneKTpoMeTpa c ABYMH Ge(Li)-AeTeKTopaMH noKasaH 
Ha DVIC.l. nPTPWT()nhl /uvorTQIATOnLULtl""' ....... h ........... -Cn ...... 11 ---··-· ' · .., -- ··-··-··-··• .......... -._.,, ~..,._,.,I tJO~M~~~nct 

B npRMOyronbHOM KPHOCTaTe 1-13 Hep~aBeiO~eH CTanH, B OCHOBaHHH 
KOToporo HaXOAIIITCR MeAHbiH xnaAonpoBOA, onyCKaeMbiH B AbiOap C ~HA
KIIIM a30TOM. K xnaAOnPOBOAY npHKpenneHa ToncTaR /11 MM/ MeAHaR 
nnaCTIIIHa, KpaR KOTOpOH, COrHyTble nOA yrnOM 45° K OCHOBaHHIO, cny
~aT ocHoBOH AnR KpenneHHR AIOPanes~x onpasoK c AeTeKTopaMH. Ha 
KP~WKe KPHOCTaTa CAenaHO V-o6pa3HOe yrny6neHHe AnR KpenneHHR 
BXOAH~X OKOH AeTeKTOPOB. BXOAH~e OKHa 1113rOTOBneH~ 1113 Hep~aBeiQ

~eH CTanH TOn~IIIHOH -200 MKM H ycTaHOBneH~ Ha BaKyyMHOM ynnOTHe
HHH noA yrnoM 90° APYr K APYry. AnR noAasneHHR $oHa oT y-KaaH
TOB, pacCeRHHbiX B APYrOM AeTeKTOpe, Me~AY BXOAHbiMI-1 OKHaMH Ha 
KPbiWKe KPI-IOCTaTa H Me~AY AeTeKTOpaMH BHYTPM KPHOCTaTa pa3Me~eH 
BOnb$paMOBbiH 3KpaH TOn~~>~HOH 25 MM. PaA~>~OaKTHBHbiH HCT04HMK pac
nono~eH Ha cne4111anbHOM Aep~aTene 1-13 oprcTeKna s T04Ke nepece-
4eHHR nepneHAIIIKynRpoB, BOCCTaHOBneHHbiX 1-13 4eHTPOB AeTeKTOPOB. 

06~111H BillA cneKTpoMeTpa c ABYMR HPGe-AeTeKTopaM~>~ noKa3aH Ha 
Pi11C.2. lnaBHOH oco6eHHOCTbiO KOHCTPYK41-1H RBnReTCR pa3Me~eHHe 
He TOnbKO AeTeKTOPOB, HO 111 paA~>~OaKTIIIBHOrO I-1CT04H111Ka 8 OAHOM 
KPII10CTaTe, 4TO o6ecne4111BaeT B03MO~HOCTb 1-1CCneAOBaHI-1R e-y-, X-X-, 
X-y- 111 e-e-cosnaAeH~>~H. K co~aneH11110, KOHCTPYK4~>~R He no3sonReT 
npOII13BOAI-1Tb 3aMeHy 111CT04HI-1Ka 6e3 HapyweHHR BaKYYMa 8 CI-ICTeMe. 
Kp1110CTaT 111MeeT 41-1ni-1HAPII14eCKYIO $OPMY, 111 8 ero OCHOBaHHH HaXOAHTCR 
Tone T~H I- 30 MM/ MeAHbiH xnaAonposo.Q. Aep~aTenb AeTeKTopoa H3ro-
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PHc.1. 06~ft BHA cneKTpoMeTpa 
c AByMH Ge(Li)-AeTeKTopaMH. 

PHC. 2. 06~11 BHA cneKTpOMeTpa ~ 

c ABYMH HPGe-AeTeKTOpaMH. r 

l1CTOtffii1K 

\ 

Cu 

rosneH ~>~3 4enbHoro KYCKa MeAH 1-1 111MeeT $OPMY npRMoyronbHoro na
pannenen~>~neAa CO CKB03HbiM OTBePCTII1eM no Al-laMeTpy BXOAHbiX OKOH 
nnA 1-1 Kpyrn~MI-1 yrny6neHI-1RMI-1 AnH onpaBOK c AeTeKTopaMM. B sepx
HeH 4aCTI-1 Aep~aTenR napannenbHO BXOAH~M OKHaM CAenaHa sepr111-
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T04HHKa a 4eHTP CKB03Horo oTaepcT~>~R. AereKTOP~ c 4YBCTBII1Tenb
H~M 06beMOM 250 MM2x6 MM pacnonaraiOTCR noA yrnoM 180° APYr 
K APYrY no o6e CTOPOH~ 111CT04HHKa. 

3. 3nEKTPOHHAR AnnAPATYPA 

~Mnynbc~ c nonynpoBOAH~>~KOB~X AeTeKropos nocTyna~T Ha Mano
wyMR~~>~e sapRA04YBCTBHTenbH~e npeAYCHn~>~Tenll1 ORTEC-120-3F c ABYMR 
Hesaa~>~cMM~M~>~ s~xoAaMH AnR 3HepreTH4ecKoro 111 speMeHHoro KaHanos 
/pHc.3/. B aMnnMTYAH~x rpaKTax Hcnonb30BaH~ yc~>~nMTenM ORTEC-572, 
KOTOp~e HaPRAY C B~COKHM 3HepreTH4eCKMM pa3peweH~>~eM o6naAaiOT 
xopOWMMI-1 sarpy304H~MH xapaKTepMCTMKaMM 111 CTa6HnbHOCTbiO: npM 
M3MeHeHMM CKOpOCTI-1 C4eTa OT 0 AO 105 MMn.c- 1 3HepreTM4eCKOe pas
peweHMe y-KBaHTOB 1332 K3B j60co/ YXYAWaeTCR He 6onee 4eM Ha 
16% /npM T = 2 MKC/, a OTHOCHTenbH~H CABMr MaKCMMyMa nMKa He 
npes~waeT 0,024%. Cna6aR saaMCMMOCTb 3HepreTM4ecKoro paspeweHMR 
or sarpy3KM cneKTpoMeTpa MMeeT 6onbwoe sHa4eHHe, raK KaK 3a
rpysKa 8 npo4ecce H3MepeHMR MO~eT MeHRTbCR B HeCKOnbKO pas. 

~MnynbC~ C apeMeHH~X B~XOAOB npeAYCHnMTene~ nocTynaiOT Ha 
axoA~ 6~cTp~x ycMnHTene~ POLON-1501, a ~aTeM, AnR speMeHHO~ 
npMBR3KM K HMnynbCaM nnA,- H~ AHCKPHMMHaTOP~ CO cneAR~MM noporoM. 
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C uenb~ yMeHbWeH~~ MepTBOIO BpeMeH~ cneKTPOMeTpa B CXeMe npe-
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oT OA~H04HWX cTapTos, An~ 4ero ynpasneH~e era pa6oToA ocy~ecT
sn~eTc~ OAHOB~6paTOPOM POLON-1401, Aa~~~M ~Mnynbcw np~ cpa6aTw
BaH~~ cxeMbl cosnaAeH~A POLON-1402, Ha KOTopy~ nocTyna~T c~rHanbl 

oT o6o~x A~CKP~M~HaTopos. BpeMeHHoA A~ana30H pa6oTw cxeMw cos
naAeH~A ycTaHaBn~saeTC~ paBHWM A~ana30HY KOHBepTopa. nocKOnbKy 
ynpasn~~~~A c~rHan oT OAHOB~6paTopa AOn~eH nocTynaTb Ha KoHsep
Top C HeKOTOpbiM onepeY.<eH~eM CTapTOBOIO ~MnynbCa, B KaHanbi 11CTapT11 

~ 11 CTOn 11 BBOAIIITCJ1 3aAeP>KKa, paBHaR 360 Ill 480 HC COOTBeTCTBeHHO. 
CHrHan B KaHane 11CTon 11 3aAepmaH OTHOCHTenbHO CTapTOBOIO 
Ha BenH4HHY, paBHY~ nonOBHHe BpeMeHHOIO AHana30Ha KOHBep
TOpa, KOTopwA np~ pa6oTe cneKTpoMeTpa B pem~Me aMnnHTYAHo-spe
MeHHWX COBnaAeHH~ paBeH 0,25 MKC. 

B pe~HMe TpexMepHOIO aHan~3a CHIHanw A1A2A3 nocTyna~T Ha Tp~ 
aHanoro-u~¢poswx npeo6pagosaTen~ /AUn/ KA 007 /5/ - pMc.4, yn
pasneHHe KOTOPWM~ ocy~ecTsn~eTc~ c~rHanoM OAHOB~6paTopa POLON-
1401 npH cpa6aTwsaHM~ cxeMw cosnaAeH~~ POLON-1402 - CM. pHc.3. 
C4MTbiBaH~e ~H¢opMaU~~~~ c AUn npoH3BOA~TCR nocneAoBaTenbHO Tpo~
KaMM 16-pa3P~AHwx 4~cen A1, A2 ~ t ~ A3. B Ka~AOM 4~cne 12 pag
P~AoB OTBOA~Tc~ An~ KoAa AUn 111 4 pa3PRAa - AnR np~3HaKos npH
HaAne>KHOCT~ KOAa AaHHOMy TpaKTy. 6noK ynpasneHMR HaKonneH~eM 
Kn 102 3aHocHT ~H¢opMau~~ c AUn s oA~H M3 ABYX 6y¢epHwx HaKon~
Tene~ Kn 006/5/ Ha 1024 16-pa3P~AHWX cnosa /341 TpoAKa 4Hcen, 
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PHc. 4. OpraHH3au;HH: pa6oTbi cneKTt>oMeTpa B p~KHMe TpexMepHoro aHa
JIH3a. 
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nepaoe cnoao He HcnonbayeTc~/. nocne aanonHeHH~ OAHoro 6y¢epHo
ro HaKonHTen~ MHKpo-3BM KM 001/6/ 4epea HHTep¢e~c KH 031/7/ nepe
HOCHT MaccHB Ha MarHHTHyiO neHTY HMJl H30T-5003. B 3To apeMfl 
aanHCb HH¢opMa~HH c AUn npoHCXOAHT a APYro~ 6y¢epH~~ HaKonHTenb, 
Kll 006. CneKTpoMeTp MomeT perHcTpHpoaaTb AO -1000 co6~TH~ a ce
KYHAY· 

AnR ynpaaneHH~ XOAOM 3KcnepHMeHTa H KOHTpon~ npeAYCMOTpeHo 
HaKonneHHe HHTerpanbHoro cneKTpa n106oro H3 Tpex TpaKTOB a MHoro
KaHanbHOM aMnnHTYAHOM aHanH3aTope a cTaHAaPTe KAMAK/4/. nocne 
OKOH4aHH~ 3KCnepHMeHTa 3TOT cneKTP TaKme nepenHC~BaeTC~ Ha Mar
HHTHYIO neHTY HMJl H30T-5003 H MomeT 6b!Tb HcnonbaoaaH npH nocne
AYIO~e~ o6pa6oTKe. 

npeABapHTenbHa~ paaMeTKa yKa3aHHOrO cneKTpa MOmeT npoBOAHTbC~ 
Ha MHKpo-3BM KM 001, B naM~Tb KOTopo~ OH BBOAHTC~ 4epe3 BXOAHO~ 
perHcTp KP 007/8/. CneKTP H peaynbTaT~ ero paaMeTKH An~ AanbHe~
we~ o6pa6oTKH nepeAaiOTC~ 4epea 6noK nocneAoBaTenbHO~ ce~aH 
KH 021/9/ Ha MHHH-3BM /EC-1010, CM-4/ HnH BbiBOA~Tc~ 4epea HHTep
¢e~c KH 027/5/ Ha rpa¢onocTpoHTenb H 4epea HHTep¢e~c KH 023/9/ -
Ha MaTpH4Hoe AUnY DZM-180. 

CopTHPOBKa H o6pa6oTKa HaKonneHHbiX Ha MarHHTHO~ neHTe 3Kcne
PHMeHTanbH~x AaHH~x npoBOAHTC~ Ha 3BM EC-1010, CM-4 H EC-1040. 

An~ e~nonHeHH~ paanH4H~x MeTOAH4eCKHX H3MepeHHH coaAaH H 
npoCTO~ pemHM COBnaAeHH~, B KOTOpOM ABa napaMeTpa MOryT 6~Tb 
e~6paHbl c noMo~biO AH¢!lJepeH~HanbH~x AHCKPHMHHaTopoe. B 3TOM cny-
4ae HaKonneHHe HH!lJopMa~HH ocy~ecTen~eTc~ c noM~biO MHoroKaHanb
Horo aHanH3aTooa B cTaHn~oTe KAHAK. 

PaccMOTPHM opraHH3a~HIO pemHMa coenaAeHH~ Ha KOHKpeTHOM npH
Mepe /pHc.S/. nycTb Tpe6yeTC~ H3MepHTb cneKTP y-ny4e~ /KaHan 
A1/ a coenaAeHHH c y-nepexoAOM E2 /KaHan A2/ a npeAenax paape
waiO~ero epeMeHH t3 /KaHan A3/. ~nR 3To~ ~enH cHrHanbl A2 H A3 
noAaiOTC~ Ha AH!ll¢epeH~HanbH~e AHCKPHMHHaTop~ POLON-1201. C AHCK
PHMHHaTopoe cHrHan~ nocTynaiOT Ha cxeMy coenaAeHH~ POLON-·1402, 
npH cpa6aT~BaHHH KoTopo~ OAHOBH6paTop POLON-1401 e~pa6aT~BaeT 

paapewaiO~H~ HMnynbc aaAaHHO~ AnHTenbHOCTH An~ ynpaeneHH~ nHHe~
H~MH eopoTaMH POLON-1 105 H HMnynbc A1 nponycKaeTc~ a MHoro
KaHanbH~~ aMnnHTYAH~~ aHanHaaTop a cTaHAapTe KAHAK/4/ An~ epe
MeHHoro cornacoeaHH~ B KaHan A1 BBeAeHa MHKpoceKYHAHa~ aaAepmKa 
POLON-1103A. 

4. XAPAKTEPHCT~KH CnEKTPOMETPOB 

0AHO~ H3 OCHOBH~X xapaKTepHCTHK cneKTPOMeTpa COBnaAeHH~ ~B
n~eTC~ a6coniOTHa~ 3$!lJeKTHBHOCTb AeTeKTOPOB, T.e. OTHOWeHHe 4HC
na HMnynbCOB, 3aperHCTPHPOBaHHbiX B nHKe nonHoro norn~eHH~, 
K nonHOMY 4HCny 4aCTH~ HnH KBaHTOB MOH03HepreTH4eCKoro H3ny-
4eHH~, HCnycKaeM~X HCT04HHKOM. 3HaHHe 3TOVo xapaKTepHCTHKH 06~-
3aTenbHO npH KonH4eCTBeHHOM aHanHae AaHH~x/10/. 3aBHCHMOCTb 
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PHc.6. KpHBhle a6con~THOH 3¢¢eK
THBHOCTH Ge(Li)-AeTeKTOpOB. 

PHc.7. 0AHHO'IHbie cneKTpbi 152Eu, 
nony'leHHbie Ha Ge (Li) -AeTeKTopax. 
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a6coniOTHOH 3¢¢eKTHBHOCTH oT 3HeprHH An~ o6oHx Ge(Li)-AeTeKTopoe 
onpeAen~nacb no MeTOAHKe/ II I H noKaaaHa Ha pHc. 6. npHBeAeHHble 
KPHB~e npoHnn~CTpHpOBaH~ Ha pHc.7 annapaTypH~MH CneKTpaMH y-ny-
4e~ 152Eu, H3MepeHH~MH 3a OAHHaKOB~H npOMemyTOK BpeMeHH; Bepx
H~~ 4aCTb P~CYHKa npeACTaBn~eT cneKTP, nony4eHH~~ Ha nepBOM Ae
TeKTope, a HHmH~~ - nony4eHH~~ Ha BTOPOM AeTeKTope. 3AeCb H Aa
nee npHH~T~ cneAYIO~He o6oaHa4eHH~: r 1 - epeM~, npoweAwee c Mo
MeHTa nony4eHH~ HCT04HHKa; T2s - BpeM~ H3MepeHH~ OAHH04HOrO 
cneKTpa; T2c - epeM~ H3MepeHH~ cneKTpa coenaAeHH~. nocKonbKY 
o6a Ge(Li)-AeTeKTopa HMeiOT npaKTH4ecKH HAeHTH4HYIO 3!lJ¢eKTHBHOCTb 
B WHPOKOM AHana30He 3HeprHH H OAHHaKOBOe 3HepreTH4eCKOe paape
weHHe /~E = 2,3 K3B npH Ey = 1332 K3B- 60co/, TO HX AeneHHe 
Ha nepe~~ H eTopo~ ~en~eTc~ ycnoeH~M. BpeMeHHoe paapeweHHe 
cneKTPOMeTpa onpeAeneHo H3 H3MepeHH~ epeMeHHoro pacnpeAeneHH~ 
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y-ny4e~ 60co H cocTasnReT 2< 0 
/pHc.8/. 
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PHc.8. BpeMeHHoe pacnpegeneHHe y-KBaHTOB npH pacnage 60co. 
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PHC. 9. OgHHOl.IHbiH cneKTP H cneKTp CoBnageHHH c y-KBaHTaMH 
1332 K3B npH pacnage 60co. 

Bo3MO~HOCTH cneKTpoMeTpa c ABYMR Ge(Li)-AeTeKTopaMH Mo~Ho 
paCCMOTpeTb Ha npHMepe HCcneAOBaHHR cneKTPOB COBnaAeHH~ y-ny4e~ 
60co, 75se H 152Eu. Ha pHc.9 noKa3aH OAHH04H~~ cneKTp y-ny4e~ 
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PHc.10. OgHHOl.IHblli cneKTP H cneKTp coBn~eHHil c y-KBaHTaMH 
136,0 K3B npH pacnage 75se. · 
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PHc.11. 0gHHOl.IHblli cneKTp H CITeKTP COBnageHHH C y-KBaHTaMH 
121,8 K3B npH pacnage 152Eu. 

60co /sepxHRR 4aCTb/ H cneKTp cosnaAeHH~ c y-KsaHTaMH 1332 K3B 
/HH~HRR 4acTb/. AnR 6onbwe~ HarnRAHOCTH noAasneHHR nHKa 1332 K3B 
B OTBeTHOM cneKTpe ¢parMeHT~ y4aCTKa cneKTpa 1173 H 1332 K3B 
npHBeAeH~ s nHHe~HoM MacwTa6e. Ha pHc.10 npoAeMOHCTpHposaH~ 
B03MO~HOCTH cneKTPOMeTpa s o6nacTH HH3KHX 3HeprH~. Ha sepxHe~ 

9 



1s2Eu 

1408.0 

' 

i 
..... 

~ -·1 

10. 

li 
,...., 

I 1"' 
u •121.8 
' 102 

I 
u 10 

1 
0 

PHc.l2. 0AHHOqHbru cneKTp H cneKTP COBllaAeHHH C y-KBaHTaMH 
344,3 K3B npH pacnaAe 152Eu. 
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PHc.13. 0AHHoqHhlli cneKTP 207Bi B nHHeHHOM H norapH~MH
qecKoM MacmTa6e, nonyqeHHhlli Ha nepBoM HPGe-AeTeKTope. 

4aCTH PHCYHKa noKa3aH OAHH04H~H cneKTP 75se, Ha HH~HeH - cneKTP 
coenaAeHHH c y-KeaHTaMH 3HeprHH 136,0 K3B. Ha pHc. 11 H 12 npeA
cTaeneH~ cneKTP~ coenaAeHHH npH pacnaAe 152Eu, HMe~ero ABe 
pa3flH4H~e BeTBH pacnaAa: 152Eu ~ 152sm H l52Eu ~ 152Gd. nyTeM 
H3MepeHHR COBnaAeHHH C HaH6onee HHTeHCHBH~MH y-nepeXOAaMH o6o
HX BeTBeH pacnaAa /121,8 K3B- pHc.11; 344,3 K3B- pHc.12/ no-
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PHc.14. 0AHHoqHhlH cneKTp 207Bi B nHHeHHOM H norapH~MHqe
CKoM MacmTa6ax, nonyqeHHhlli Ha BTopoM HPGe-AeTeKTope. 
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PHc.l5. 0AHHOqHbill cneKTp H cneKTp COBllaAeHHH C 3BK 
KI063,6 K3B npH pacnaAe 207Bi. 

ny4eHbl annapaTypHbte cneKTPbl, COAep~all\He nepeXOAbl TOflbKO OAHOH 
H3 BeTBeH. B eepXHHX 4aCTRX 060HX pHCYHKOB noKa3aHbl OAHH04Hble 
cneKTpbl y-ny4eH 152Eu. B cneKTpax coenaAeHHH aee3A04KaMH no
Me4eHbl nepeXOAbl, perHCTpal.IHR KOTOPbiX OCYil\eCTBfleHa aa C4eT cny-
4aHHbiX coenaAeHHH. 
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BoaMo~HOCTH cneKTPOMeTpa c A8YMR HPGe-AeTe~TopaMH MO~HO pac
CMOTpeTb Ha npHMepe HCCneA08aHHR pacnaAa 207B1: Ha PHC.13 H 14 
npH8eAeHbl cneKTPbl H3ny4eHHH, nony4eHHble Ha Ka~AOM H3 AeTeKTOP08 · 
PaapeweHHe 8Toporo HPGe2-AeTeKTopa npH perHcTpa~HH 3neKTPOH08 
I PHC. 14/ HeCKOnbKO xy~e, 4TO C8R3aHO C 8nHRHHeM nOAnO~KH 

CM • 207 . w w nOA HCT04HHKa - OH H3rOT08neH HCnapeHHeM B1 Ha MaHnap080H -
nomKe (900 MKr/cM2) H paaMe~eH nH~OM K AeTeKTOPY HPGel· nHKH 
cyMMHP08aHHR HMnynbC08 /HanpHMep, Kx + K569,7; Lx + K1063,7/ 
c8RaaHbl c ManbiM pacCTORHHeM / <2 MM/ HCT04HHK-AeTeKTOp. CneKTP 
co8naAeHHH H3ny4eHHH C 3neKTpoHaMH 8HyTpeHHeH KOH8epCHH 
K1063,6 K3B npH8eAeH Ha PHC. 15. 

A8Top~ 6naroAaPRT npo$. K.~.rpoMo8a, B.r . 4yMHHa H H.$.Y4e-
8aTKHHa 3a HHTepec K AaHHOH pafioTe; 6.n.0cHneHKO, ~.~pK08CKOrO 
H ~.6.rypo8a 3a H3rOT08neHHe nnA; B.A.AHT~X08a H A.B.CTaXHHa 
aa y4acTHe 8 pa3pa60TKe perHCTPHPY~~eH 4aCTH cneKTpoMeTpa; 
C.H.~WHHa aa paapa60TKy nporpaMM COPTHP08KH cneKTP08, a TaK~e 
COTPYAHHK08 MeXaHH4eCKHX MaCTepCKHX nafiopaTOPHH RAepH~X npofineM 
3a H3rOT08neHHe cne~HanbH~X KpHOCTaT08 H AepmaTeneH nnA. 
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6pyAaHHH 8.6. HAP· 
CneKTPOMeTp AnA TpexMepHwx aMnnHTYAHo-epeMeHHwx HSMepeHHH 

13-83-747 

OnHcweaeTCA cneKTPOMeTp AnA TpexMepHwx aMnnHTYAHo-apeMeHHWX H3MePeHHH 
H3ny4eHHH PaAHOHyKnHAOB, C03AaHHWH Ha 6aae ABYX Ge(Li)- HnH HPGe-AeTeKTopoa, 
paaM~eHHWX B OAHOM KPHOCTaTe. AHanorOBaA 4aCTb cneKTPOMeTpa Co6paHa H3 
6noKoe ~HPM ORTEC H POLON, ~~poeaA - Ha 6noKoe e cTaHAapTe KAMAK. 8 cocTae 
6nOKOB BXOAAT MHOrOKaHanbHWH aHanH3aTop H MHKpo-38M. CHcTeMa o6ecne4HBaeT 
aanHCb e 6y~epHoM HaKonHTene 12-paa~AHwx KOAOB HH~OPMa~HH c Tpex AUn 
/A1, Az, tl H 4-paspAAHwx npHaHaKoe npHHaAne*HOCTH KQAa AaHHOMy TPaKTy. 
nocne 3anonHeHHA 6y~epoB H~OpMa~HA nepenHCWBaeTCA Ha MarHHTHy~ neHTy. 
CneKTPOMeTp MO*eT perHCTPHPOBaTb AO 1000 Co6WTHH B CeKYHAY· ~anbHeHWaA 
o6pa6oTKa H~opMa~HH npoBOAHTCA Ha 38M EC-1010, CM-4, EC-1040. 

Pa6oTa ewnonHeHa B fla6opaTOPHH AAePHWX npo6neM OH~H. 

Brudanin V. B. et al. 
13-83-747 

Spectrometer for Three-Dimensional Amp! itude-Time Measurements 

A spectrometer for three-dimensional amp! itude-time measurements of 
nuclide radiation created on the base of two Ge(Li) .or HPGe-detectors, 
placed in one cryostat is described. The analog part of the spectrometer 
is made of ORTEC and POLON electronic circuits, the digital part, including 
a multichannel analyser and a microcomputer is made of electronic circuits 
in CAMAC standard. The system provides for recording of twelve-bit code 
of information from three analog-to-digital converters /A1, Az, t/ and four
bit tags of three codes in a buffer storage. When a buffer is filled up, 
information is tape-recorded. The spectrometer provides up tQ 1000 events 
per second registration . Further data processing is made using the EC-1010, 
SM-4,EC-1040 computers. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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