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MaoroMepRbiA aaaoceKyHilHbiA aaanH3 c HCnonb30BSHHeM 

Oe(Li) -aeTeKTOpa 

OnHCbiBaeTCSI MeToa onpeneneHHSI epeMeH JKH3HR eo36yJKileHHbiX cocToSI-1 "" 

HRH no CilBHI"Y UeHTpOB TSI)KeCTH epeMeHRbiX pacnpeaeneRHH COBllSilSIOWHX H3 

nyqeHRH C HCllOnb30BSHHeM MHOI"OMepHOI'O BpeMeRROl'O SHSnH3S B RSROCe-

KYRilHOM nHana3oHe npHMeRnTenbRO K cnyqaJO HCcnenoeaRHH np11 panROSKTHB-

HOM pacnane KOpoTKO)KHBYWIIX H30Tonoe. YcTaHOBKa pa6oTaeT e peJKRMe 

CBSI3H C 36M C HCllOnb30BSHHeM Ge(Li)- H CURHTHn.'HlUHOHHbiX neTeKTOpOB, 

flonyqeHHSSI HH<j>OpMSUHSI 0 TpOI1HblX (y-y-t) -coenaneHRSIX, 3BilRCBHHSSI Ha 

MSl'HHTffYIO neHTy, ll03BOnSieT npOBOil!ITb SMilnHTYilHD-BpeMeHHOH aaanH3 nnSI 
npaKTHqeCKH HeorpaHRqeHHOl'O qHCna "OKOH" B 3HepreTHqeCKOM If BpeMeHHOM 

cneKTpax coenanaiOWRX H3nyqeaHil. 

Pa6oTa Bbmonaeaa e Jla6opaTopHif SlnepllbiX npo6neM OV!fll1. 

Coo6weHHe 06'bellHHeHHoro HHCTi!TyTa SlllepHbiX i!CCneaoeaHHll • .Uy6aa 1978 

Andrejtscheff w. et. al. Pl3- 11312 

Multidimensional Nanosecond Analysis Perfonned 
Using Oe(Li) -Detector 

Determination of the nanosecond lefitimes of excited states in 
nuclei by the centroid shift method using the multidimensional ana
lysis in experiments on the radioactive decay has been described, 
The time spectrometer used Ge(Li) and scintillati::m detectors 
on-line with HP2116C computer. The information on three-dimensio
nal coincidence spectrum (y-y-t) is tape-recorded and then analys
ed using the computer. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'be.llHHeHHblil HHCTHryT HJJ.epHb!JC HCCneQOBBHHII J1y6HB 

1. BBE;:(EHHE 

B HaCTOJIII.{ee BpeMJI pa3BHTHJO H COBepWeHCTBOBaHHJO 

MeTO)J.OB H3MepeHHH BpeMeH )I(H3HH B036y)I(,IJ,eHHbiX COCTOJI· 

HHH aTOMHblx H,IJ,ep y,IJ,enHeTcH 6onLwoe BHHMaHHe. 3To 

o6yCJIOBJieH·O TeM, 'ITO no pe3yJILTaTaM TaKHX HCCJie,IJ,OBaHHH 

MO)I(HO onpe,IJ,eJIHTb a6COJIIOTHble BepOJITHOCTH JJieKTpo

MarHHTHbiX nepeXO,IJ,OB, BeCbMa 'IYBCTBHTeJibHble K pa3JIH'I" 

HbiM TOHKHM ,IJ,eTaJIHM H,IJ,epHoH CTPYKTYPLI. 

)J,o He)J.aBHero BpeMeHH ,!J,JIJI BpeMeHHbiX H3MepeHHH 

B HaHOCeKyH,IJ,HOM ,IJ,Hana30He npHMeHJIJIHCb ,rJiaBHbiM o6pa-

30M, CI.J.HHTHJIJIHU.HOHHbie ,IJ,eTeKTOpbl, no 3BOJIHIOII.{He H3MepHTb 

BpeMeHa )I(HJHH BnJIOTb ,IJ,O HeCKOJibKHX ,IJ,eCJITKOB nHKOCeKyH,IJ,. 

0,IJ,HaKO JHepreTH'IeCKOe pa3peWeHHe CU.HHTHJIJIHTOpOB Ha

MHOrO Xy)l(e, 'leM y noJiynpOBO,IJ,HHKOBbiX )J.eTeKTOpOB, ua

npHMep Ge(Li) . CoapeMeHHble MeTO.IJ.bl apeMeuuoH: npH

BH3KH K CHrHaJiaM ,IJ,eTeKTOpOD H pa3pa6oTaHHbie Ha OCHOBe 

JTHX MeTO,!J,OB tiJopMHpOBaTeJIH HMnyJibCOB no3BOJIHJOT HC

nOJib30BaTb nonynpOBO,!J,HHKOBble ,IJ,eTeKTOpbl ,!J,JIJI H3MepeHHH 

apeMeH )I(HJHH B uauoceKYHJJ.HOM ,ll,Hana3oue. linaroJJ.aps 

JTOMy, HeCMOTpH Ha TO, 'ITO BpeMeHHble CBOHCTBa H J<iKPeK

THBHOCTb perHCTpaU.HH H3Jiy'leHHH y nonynpOBO,IJ,HHKOBbiX 

,IJ,eTeKTOpOB Cyll.{eCTBeHHO Xy)l(e, 'leM y CI.J.HHTHJIJIHU.HOHHbiX, 

JTH JJ.eTeKTOpbl uaxo,IJ,HT B nocne,IJ,HHe ro,IJ,bl ace 6onee 

WHpOKOe npHMeHeHHe BO BpeMeHHbiX HCCJie,IJ,OBaHHHX. 

06bi'IHO C nOMOII.{bJO nonynpOBO,!J,HHKOBbiX ,IJ,eTeKTOpOB 

onpe,IJ,eJIHJOT apeMeHa )I(HJHH B o6nacTH r > 5 He. Toquoe 

onpe,IJ,eneuHe 6onee HHJKHX apeMen I r :S -1 He/ CBH3auo 

C npHMeHeHHeM MeTO,IJ,a C,!J,BHra U.eHTpOB TJI)I(eCTH BpeMeH

HbiX pacnpe,IJ,eJieHHH, KOTOpbiH Tpe6yeT H3MepeHHH MrHOBeH

HbiX penepoa. O,IJ,uaKo HJ·Ja ps,IJ,a npaKTH'IeCKHX npH'IHH 

3 



/HapacTaHH.H BpeMeHH H3MepeHHB, BbiCOKHX Tpe6oBaHHB 

K cTa6HnLHOCTH annapa TYPLI H T .JJ../ npHMeHeHHe :noro 

MeTOJJ.a ocnmtm.seTc.s. 

Cyll\eCTBeHHO npoll\e MO:>KHO pernHTL 3TJ npo6neMy B 

MHoroMepHLIX H3MepeHH.sx. B pa6oTax / 1.2. B 3KcnepH

MeHTax Ha nyqKe qacTHU npHMeH.snc.s MeToJJ. onpeJJ,eneHH.H 

BpeMeH :>KH3HH B036y:>KJJ,eHHbiX COCTO.HHHB .HJJ,ep, OCHOBaHHbiB 

Ha HaXO:>KJJ.eHHH OTKnOHeHHB u;eHTpOB T.H:>KeCTH KpHBbiX 3a

JJ,ep:>KaHHbiX COBUaJJ,eHHB OT nHHHH, npOXOJJ..Hil\eB qepe3 QeHTpbl 

T.H:>KeCTH BpeMeHHbiX pacnpeJJ,eneHHB, COOTBeTCTBYIOII.\He 

MrHOBeHHbiM COBUaJJ,eHH.HM. 0JJ,HaKO HCUOnb3yeMa.H B 3THX 

pa6oTax annapaTypa no3Bon.sna H3Mep.sTL coBnaJJ,eHH.H } -

nyqeu OJJ.HOBpeMeHHO He 6onee qeM wecTHaJJ.uaTLIO "oKHaMH" 

B 3HepreTHqeCKHX HnH BpeMeHHbiX CUeKTpax, Bbi6paHHbiX 

JJ.O Haqana H3MepeHHB. 

B HaCTO.Hil\eB pa6oTe onHcbiBaeTc.s ycoBeprneHCTBOBaH

HbiB BapHaHT 3TOrO MeTOJJ,a npHMeHHTenbHO K cnyqaiO HC

cneJJ,OBaHHB llpH paJJ,HOaKTHBHOM pacnaJJ,e KOpOTKO:>KHBYII.\HX 

H30TOllOB Ha YCTaHOBKe, pa6oTaiOII.\eB B pe:>KHMe CB.H3H C 

3BM. llonyqeHHa.II HH!lJopMaUH.II o TPOBHbiX y-y-t-coBnaJJ,e

HH.IIX, 3aUHCaHHa.H Ha MarHHTHYIO neHTy, ll03BOn.lleT npOBO

JJ.HTb aMnnHTYJJ.HO-BpeMeHHOB aHanH3 JJ,n.II npaKTHqecKH He

orpaHHqeHHOrO qHcna "OKOH" B 3HepreTHqecKOM H BpeMeH

HOM cneKTpax COBllaJJ,alOII.\HX H3nyqeHHB. 

2. 0/IHCAHHE MET0,4A 

B paccMaTpHBaeMoM BapHaHTe MeToJJ.a 3aJJ.ep:>KaHHLIX 

COBllaJJ,eHHB B KaqeCTBe JJ,eTeKTOpa B KaHane "cTapT" HC

nonb30Banc.s CUHHTHnn.IIUHOHHbiB, a B KaHane "CTOn" 

Ge(Li) - JJ,eTeKTOP • B H3BecTHOM CMblcne TaKa.II KOM6HHa

LUI .II JJ,eTeKTOPOB .IIBn.lleTC.H KOMllpOMHCCHOB Me:>KJJ.Y KOM6HHa

UH.IIMH "CUHHTHJJJJ.HTOp- CD;BHTBJJJJJITOp" C XOpOlliBM BpeMeH

HbiM, HO nnOXHM 3HepreTBqecKBM pa3perneHHeM B "Ge(Li)
Ge(Li) " - c xopornHM 3HepreTsqecKBM, HO nnoxBM 

BpeMeHHblM pa3perneHHeM B 6onee HH3KOB 34MtleKTBBHOCTbiO 

perHCTpaD;BB COBUaJJ,eHHB. 

3KcnepBMeHTanLHa.II ycTaHOBKa, 6noK-cxeMa KOTopoii 

noKa3aHa Ha puc. 1, pa6oTaeT Ha nHHHB c 3BM HP-2116C. 
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CTAPT 

H T E p cp E 

HP 2116 C 

Puc. 1. EAoK- cxeMa aKcnepuMeHmaAbHOil ycmaHoeKu. IIY -
npeoycuAumeAb; EY - 6baclllpbail ycUAumeA~>; tP - (JopMupo
eallleAb OAJI epeMeHHoil npue.R3KU K uMnyAbCaM c tP3Y 
u OAJI epeMeHHoil npue.R3KU K uMnyAbCaM c IIII,4; 3A,4EP)[( -
HOHOC€KYHOHble aaoepJKKU; )J.HCKP.,l{JI. - OUCKPUMUH01110P 
OAUllleAbHOcllu; OB - ooHoeu6pa111op; CC - cxeMa coenaoe
Huil; T-+ A - epeM.R- aMnAulllyOHblil npeo6paaoealleAb; JIY -
AUH€UHbiU YCUAUII€Ab. 
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13 4 I fipHHUHn ee pa60Thl aHanorH'ieH onHCaHHOMY B pa6oTaX 1 
- , 

Ka)I(.IJ.hiH ai<T coana.D.eHHJI JanHchlaaeTcJI a 3BM Ha MarHHT· 

HylO neHTY B BH.D.e C06hlTHJI, CO.D.ep)l(amero CBe.D.eHHJI 06 

aMnnHTY.D.aX COBna.D.alOIUHX HMnynhCOB A1 H A2 H BpeMeHHOM 
HHTepaane T Me)I(.IJ.Y HHMH I A1 ,A2 H T - HOMepa I<aHanoa 

B COOTBeTCTBYlOIUHX aMnnHTY.IJ.HhiX H BpeMeHHOM cnei<Tpax/. 

AMnnHTY.D.Ho·speMeHHOH aHanH3 /copTHpoBI<a/ peJynhTaTOB 
H3MepeHHH MO)I(eT npOH3BO.D.HThCJI Me)I(.IJ.Y niD6hiMH HHTepsa

naMH B cneKTpax A1 ,A2 H T. llporpaMMHOe o6ecne'ieHHe 

pe)I(HMOB pa60Thl H o6pa60TKH 3KCnepHMeHTanhHhiX cneKTpOB 
OnHCaHO B pa6oTaX /3, S/, 

CopTHPOBI<a JaperHCTpHposaHHhiX co6hiTHH no "oKHaM", 

Bhi6paHHhiX a cnei<Tpax A1 ,A2 u T, noJBon.HeT nony'iHTh 

.D.Ba Tuna pacnpe.D.eneHHH: 

a/ fipH Bhi6ope OKOH B CUHHTHnn.IIUHOHHOM (,'\yCI\ ) H 
apeMeHHOM ( .'\T) pacnpe.D.eneHHJIX nony'IHM cnei<Tphi Ja· 

.D.ep)l{aHHhiX coana.D.eHHH y -nyqeil, perucTpupyeMhlX Ge(Li) -

.D.eTeKTOpOM. fipH COOTBeTCTBYIDIUeM Bhi6ope OKOH MO)I(HO 

nony'iHTh cneKTphl 3a)1.ep)l{aHHhiX Y -ny'ieH, CBJ13aHHhlX HnH 

C pacna)1.0M, HnH C 3aceneHHeM H30MepHhlX COCTOJIHHH. 

fipe)1.BapHTenbHYlO HH~OpMaUHlO 0 BpeMeHaX )I(H3HH MO)I{HO 

nony'IHTb, auanH3Hpy.ll CKOpOCTb cna.D.a HHTeHCHBHOCTeH 

~OTOnHKOB B 3a)1.ep)l(aHHhlX cneKTpax B 3aBHCHMOCTH OT 

BpeMeHH 3a.IJ.ep)I(I<H. llpu 3TOM cne.D.yeT y'iHThlBaTh, 'ITO HJ· 3a 

3HepreTH'ieCKOH 3aBHCHMOCTH BpeMeHHOrO pa3peweHHJI 

BI<na.D. cny'iaHHbiX COBna.D.eHHH no Mepe yMeHbllieHHJI 3HeprHH 

H3ny'ieHHH ysenH'iHBaeTCJI. 

6/ fipH Bbi60pe OKOH B .D.BYX 3HepreTH'ieCKHX cneKTpax 

A1 H A2 nony'IHM speMeHHhle pacnpe.D.eneHHJI cosna.D.eHHH 

B Bhi6paHHhiX 3HepreTH'ieCKHX HHTepaanax. B 3TOM cnyqae 

BpeMeHa )I(H3HH MO)I(HO onpe.D.enHTb no 3KCnOHeHUHanbHOMY 

cna.D.y /ecnu T liz . ..: 2r 
0 

/ BpeMeHHhiX KPHBhlX unu H3 
cpaBHeHHJI n03HUHH HX UeHTpOB TJI)I{eCTH C n03HUHJIMH 

MrHOBeHHhlX BpeMeHHhiX pacnpe.D.eneHHH. 06hi'iHO aHanu-

3HpylOTCJI BpeMeHHhie pacnpe.D.eneHHJI COBna.D.eHHH ~HI<CHpo

BaHHOrO OKHa (t\y ell) C ~OTOnHKaMH H yqaCTKaMH }' -~OHa 
/KoMnToHOBCKoro 'pacnpe.D.eneHHJI y- nyqeil/ B cneKTpe 

Ge(Li) - .D.eTei<Topa. llpu 3TOM H3 speMeHHhiX pacnpe.D.e

neHHH, COOTBeTCTBYlOIUHX COBna.D.eHHJIM C ~OTOnHKaMH, Heo6-

XO.IJ.HMO Bhi'ieCTb BKna.D. OT COBna.D.eHHH, ne)l{aiUHX nO.D. ~OTO-
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nHKaMH yqacTKOB y -~OHa. 3TOT BKna.D. onpe)1.en.HeTCJI nyTeM 

HHTepnon.IIUHH apeMeHHhlX pacnpe.D.eneHHH, COOTBeTCTByiD· 

IUHX .D.BYM 6nH)I{aHWHM /cnpaaa H cneaa/ I< ~OTOnHI<Y OKHaM 

y -~oHa. nocne 3THX onepauuil Bhl'iHCn.lllOTCJI ueHTPhl TJI· 

)l(eCTH BCeX BpeMeHHhlX pacnpe.D.eneHHH, H CTpOHTCJI rpa~HI< 
3aBHCHMOCTH HX n03HUHH OT 3HeprHH H3nyqeHHH. fio Benu

'iHHe CMeiUeHHJI UeHTpOB TJI)I{eCTH BpeMeHHhiX pacnpe)1.eneHHH 

3a)1.ep)l(aHHbiX COBna.D.eHHH OT nHHHH, npoBe.D.eHHOH qepe3 

UeHTphl TJI)I(eCTH MrHOBeHHhlX apeMeHHhlX pacnpe)1.eneHHH, 

MO)I(HO onpe.D.enHTh speMeHa )I{H3HH r ,c T 11: I ln2 "H3oMep-

HhiX" COCTOJIHHH. 
2 

fipH 3TOM cne.D.yeT y'iHThiBaTb, 'ITO BpeMeHHhie pacnpe· 

.D.eneHHJI COBna.D.eHHH C y -~OHOM MOryT OI<a3aThCJI 3a)1.ep

)l(aHHhlMH H 3- 3a BKna,ia B y • ~OH KOMnTOHOBCI<HX pacnpe

.D.eneHHH }'- nyqeil, pa3 p.H)I(alOIUHX BhiCOKOB036y)l{)1.eHHhle 

H30MepHble COCTOJIHHJI, H aHHHrHnJIUHOHHOrO H3ny'ieHHJI. 

3. HCCHEAOBAHH.JI IIPHMEHHMOCTH 
METOAA 

,[l.n.H onpo6oBaHHJI MeTO.IJ.HKH 6hinH npOBe)1.eHhl H3MepeHHJI 

c HCTO'iHHKaMH 147 Eu u 15 :~ Gd. I13MepeHHJI npoBO.IJ.HnHch 

.D.n.ll o6oHx HCTO'IHHKOB o.D.HO~peMeHHO. B ycTaHOBI<e Hcnonh-

3oaanc.H KOaKCHanbHhiH Ge (Li)- .D.eTeKTOp C .D.BYMJI OTKphi

ThiMH KoHuaMH o6neMoM 41 eM 3 I U = 1,7 KB/ H cuuu

THnn.HUHOHHhiH .D.eTeKTop c KpHcTannoM CTHnh6eH / Q 40 x 

x 40 MM/ u ~oTOYMHO)I(HTeneM Tuna XP 1021. BpeMeHHoe 

pa3pellieHHe ycTaHOBI<H Ha HCTO'iHHKe 60Co npH .IJ.HCKpHMH· 

uauuu B KaHane "cTapT" IE > 20 K3B/ u a KaHane "cTon" 

IE y > 80 K 3B/ 6e 3 .D.ononH~TenhHoro OT6opa cocTaan.Hno 

2r 0 = 6,5 He. 

Hau6onee HHTeHCHBHhiMH y - nepexo.D.aMH .IIBn.HIDTCJI 

nepexo.D.bi, B03HHKaromue npu pacna.D.e 153 Gd - 97,4 u 
103,2 K3B, a npu pacna.D.e 147 Eu - 121 ,2; 197,3 K3B, 
a Tai<)I{e p.11.11. nepexo.D.oB c Ey 2,511 K3B. 

fipH aMnnHTY.D.HO·BpeMeHHOM aHanH3e pe3ynhTaTOB H3" 

MepeHHH B CUHHTHnn.IIUHOllHOM cneKTpe OI<HO i\y eq 6hlnO 

ycTaHosneHo B o6nacTH KX -nyqeil. 
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CneKTpbl 3a,IJ,ep)l(aHHLix y -nyqeB: 153 Gd + 147Eu npHae

.IJ.eHLI Ha puc. 2A IWHpHHa BpeMeHHOrO OKHa pasHa 5,5 HCI. 

BH.IJ.HO, qTo 3a.IJ.ep)l(aHHbiMH .IIBmuoTC.II nepexo,IJ,bi 103,2; 
121,2 H 197,3 K3B. HeKoTopa.ll .IJ.On.ll <}loTonHKa npaKTHqecKH 

MrHoaeHHoro nepexo.IJ.a 97,4 K3B 161 He Hcqe3aeT H3- 3a 

cnyqaB:HLIX coana,IJ,eHHH. 

Ha puc. 2B .IJ.n.ll npHMepa npHBe,IJ,eHbl apeMeHHble pacnpe

,IJ,eneHH.II coana,IJ,eHHH KX - y97 ,4 K3B H KX - y 103,2 K3B. 

no cKnouy KpHaoB: KX - Y103,2 K3B nepHo.IJ. nonypacna,IJ,a 

COCTO.IIHH.II 103,2 K3B 153£u onpe,IJ,eneH KaK T lf2 =3,8±0,1 HC. 

Ha puc. 2E npHBe,IJ,eHbl no3HUHH ueHTpoa T.ll)l(eCTH ape

MeHHbiX pacnpe,IJ,eneHHH. U.eHTP T.ll)l(eCTH apeMeHHoro pac

npe,IJ,eneHH.II i\y - y97 ,4 K3B ne)I(HT HH)I(e KpHBOH, npo-
~ Cl\ . ~ 

XO,IJ,.IIII.(eH qepe3 l.(eHTpbl TJI)I(eCTH BpeMeHHbiX pacnpe,IJ,eneHHH 

t-.y CL\ - i\y -<}loH, qTo yKa3LIBaeT ua 3a,IJ,ep)l(aHHOCTL y -
<}loua a paB:oue 97,4 K3B. 3Ta 3a.IJ.ep)I(Ka, oqeaH.IJ.HO, o6yc

noaneua, npe)I(.IJ.e acero, BKna,IJ,oM a y -<}lou KoMnTOHOBCKoro 

pacnpe,IJ,en~HH.II y -nyqeB: nepexo,IJ,a 197,3 K3B I T 1h 

= 1,3 HC /6/ I H 121,2 K3BI T'l2 = 0,78 HC /6/ I B 147Sin. 

Ee aenHqHHa c xqeTOM apeMeHH )I(H3HH YPOBH.II 97,4 K3B 

IT 'l2 = 0,2 Hc !611 cocTaBn.lleT 0,70±0,05 HC. YqHTLIBa.ll 

3TO H npeHe6pera.ll 3a,IJ,ep)I(KOH y-· <}JoHa UO)J. <}JOTOUHKOM 

197,3 K3B IT .K. B )l(eCTKOH qacTH cneKTpa y- nyqeB: HeT 

UepeXO,IJ,OB, pa3p.ll)l(aiOII.(HX COCTO.IIHH.II C 3aM:eTHbiM BpeMeHeM 

)I(H3HHI, UpOBe,IJ,eM qepe3 3TH TOqKH "Hyneayro" apeMeHHYIO 

nHHHIO. no BenHqHHe CMell.(eHH.II l.(eHTpOB TJI)I(eCTH BpeMeHHbiX 

pacnpe,IJ,eneHHH t-.y CL\ - y103,2 K3B, t-.y CL\ - y121 ,2 K3B 

H t-.y <'1.\ - yl97 ,3 K3B OT 3TOH nHHHH MO)I(HO onpe,IJ,enHTb 

BpeMeHa )I(H3HH COOTBeTCTBYIOII.(HX COCTO.IIHHH 153 Eu H 147 Sm. 

nonyqeHHble 3THM MeTO.IJ.OM 3HaqeHH.II nepHO.IJ.OB nony

pacna,IJ,a HaXO,IJ,.IITC.II B XOpOWeM cornaCHH C H3BeCTHbiMH 

pe3ynLTaTaMH. 3TH ,IJ,aHHble npHBe.IJ.eHLI B ma6A. 1. B cnyqae 

HanHqHJI B paCCMaTpHBaeMOM yqacTKe CUeKTpa HeCKOnbKHX 

MrHOBeHHbiX nepeXO,IJ,OB Ha,IJ,e)I(HOCTb H TOqHOCTb onpe,IJ,ene

HH.II BpeMeH )I(H3HH UO 3TOH MeTO.IJ.HKe Cyll.(eCTBeHHO UOBbl· 

WaiOTC.11.0UHCaHHaJI MeTO,IJ,HKa ycneWHO HCUOnb30Banacb B 

HCCne,IJ,OBaHH.IIX HaHOCeKyH,IJ,HbiX H30MepoB npH pacna,IJ,e KO

pOTKO)I(HBYII.(HX H30TOUOB. 
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Ta6Aufla 1 
llepHOJJ;bl nonypacnaJJ;a B036y)I(,IJ;eHHbiX COCTOBHHH 103,2 K:JB 
B 153 Eu , 121,2 H 197,3 K:JB a 147Sm 

Eyp TI/2 ,He. 
H;ijlO KaB HacTOHmaa pa6oTa JlHTepaTypHHe .l{aHHlle /G/ 

153:;\.\ 103,2 3 8+0,1 (no CKJioey) . - 3,0;t0,3 1950 

3,4z0,3 4,0;t0,2 1954 

4,0,t0,2 1956 

3,8;t0,2 I96I 

3,3;t0,2 I96I 

4,3,t0,5 196I 

3,90,i0,05 !965 

4,1,t0,8 !970 

147s"' I2I,2 0, ?C.;tO, IS 0,77,t0,04 !967 

0,80,t0,04 I968 

0,78;t0,03 !970 

,.o,s I97I -
197,3 I ,25z0, IO 1,3I,i0,05 1962 

1,26,i0,04 !967 

1,20,iO,IO I967 

1,35,i0,05 I968 

I,10,i0,05 1970 

4. 3AKJIIOT.JEHHE 

OnucannaB MeTOJJ;HKa no3BOnBeT npoaoJJ;HTL MHoro
MepHbiH apeMeHHOH aHanH3 npH H3yqeHHH pacnaJJ;a KOpOTKO
)I(HBYJ..QHX H30TOllOB B HaHOCeKyHJJ;HOM JJ;Hana30He. ,[l;anLHeil
liiee YCOBepliieHCTBOBaHHe MeTO,IJ;HKH CB.H3aHO C npHMeHeHHeM 
JJ;eTeKTOpOB H 3neKTpOHHOH TeXHHKH, o6naJJ;aiOIUHX nyqliiHMH 
apeMeHHbiMH caoilcTBaMH. 
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