
!VI- 3 0 I 
OS 'bELlHH EHHbl tf 
· . ; · HHCTHTYT 

SILlEPHbiX 
HCCnELlOBAHHA 

Lly6Ha. .. 

)jfl/.t,f.: 

I 
I·· • • 

P13 - 6427 

B.A.Mopo3oa, T .M.MyMwnoa· 

CUl1H'IWIJ1HUl10HHblt1 . 

O,D;HOKPHCTAJihHblti·· BPEMEHHOt1 COEKTPOMETP 

-~ 1972 



_ :::_;~. ·)~ :· ~ t)_ >1 ~~: : .. ~. ~·j ~~:· -~~f C; 
r .. < .. ·::-~ :···:. J-i~: ~ 
}~. ~ ;·_·_: ~~1 ~:~·:\ .:~; ,\ ~::~ 
~ .. ; ~- .. -~: :~ r\tt~:·} -~; .. ::l ~~.::::. r~ 

·- . ~:~.-
... .-.;,_._ 

SAepHbiX ~~~i~:zioBaHHA 
!t ~- ~ -· ·~t"' ·~: ......... ~.-:.: .... -• .... ' .• ••• 

'2 np. Hb!X liCC.1le)lOBa
li3Jl810TCH B CO-

i/ 

/ 

· o6weanlt 3aK.nro
:ocnponaBenea·B 

0115111 HMeiOT 
yro.:'lpoc.nenane 

B 3 Ba-
••• '"!!'. 

3b!K8.?'• 
CTpaHbi-y'laCT-

.. ::-·-·~ 

Mbl 

., 

-j 
I 
j 

l 

P13 - 6427 

B.A.Mopo30B, T.M.MyMHHOB* 

CIJ,J1HIWIJIHIJ,J10HHYA 

O~HOKPHCTAJibliYA BPEMEHHOA CITEKTPOMETP 

HanpaBJieHO B nra 

~~.l.i;;;U:i 11Hl:li~T!'~'i 
~ ~f~l~H~! t:IC~e,nii:x!l~ 
~ 6t,i6fi..-tOTEKA 

* CaMapxaancxnA rocynapcTBeHHbiA yHHBepcnTeT HM, A. HaBOH 



Pl3 - 6427 
MopoaoB B.A., MyMnHoB T,M, 

CunHTHnnSIUHDHHhifi, DllHOKpncTanbHhifi speMeHHoll cneKTpoMeTp 

npeJJnaraeTCSI MeTOil ITOIICK8 1130MepHbiX ( Tt/2 > 10 HCeK) ypOBHell 

B KOpOTKOlKHBYWIIX p8JlH08KTIIBHbiX S!Jlp8X C ttOMOWbiO OllHOKpiiCTanbHOI'O 

CUIIHTI!nnSIUIIOHHOI'O CITeKTpOMeTp8 C nnaCTHqeCKIIM CUIIHTHnnSITOpOM, CneKT

poMeTp C031l8H B nSJn, 

llpenpHHT 06be,wmeHHOrO HHCTHTyta XAepHblX HCCJieAOBaHHlt 
,lzy6Ha, 1972 

Morozov V.A., Muminov T.M. Pl3 - 6427 

Scintillation Single-Crystal Time Spectrometer 

It is suggested a method of searching for the iso

meric ( ~P >10 nsec) levels in short-lived radioactive 

nuclei using a single-crystal scintillation spectrometer 

with a plastic scintillator. The spectrometer was design-' 

ed at the Laboratory of Nuclear Physics. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1972 
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Ycneumoe naMepem 

conna.uennil B alla'!nTenbl 

nanyqeanfi, aacemnomnx : 

Tone connanennfi onTHMa, 

nenbnoro Tenecaoro yrm 

eT ncnonb3onaane onaort 

aufi Ill. B aToM cnyqae 

ae noniKHO ycTynaTb nap 

MHHHMBnbllOe BpeMR iKH3 

6y.ueT onpenennTbCR npe1 

Ecnn paccMaTpnna'l 

BpeMeHHbJe xapaKTepHCTll 

CBe'!HBBHHR CUHHTHnnRTOJ 

BhlXO!lHOfi Harpy3KOfi ~OT 

ycTpOiiCTBo 

llpn npnMeaeann m: 

BhlCBe'!IIB8HHR 1 COBpeMeH 

HBHOCeKyH!lHOfi aneKTpOHI 

poMeTpa MOiKIIO npOII3BOJ 

CTORIIHii R!lep nnnoTb !lO 
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Ycnemuoe naMepeune npeMeH )l(ll3HII yponueii MeTolloM aanep)I(BllllblX 

connaneunii B aua'IIITenbllOii Mepe aanncnT oT a¢cfleKTHBllOCTII perncTpaunn 

nanyqeunii, aacemuaumx n paapH)I(aromnx nccnenyeMoe cocTomme. B Me

Tone connaneunii onTnManbllbJM napnauToM n C!vfbicne RcnonbaonaHnH npe-

nenbuoro Tenecuoro yrna HBnHeTcH 4 " -reoMeTpHH, KoTopaH nonycKa-

eT ncnonb3onaane onuoro neTeKTopa npn aaannae aanep)l(aHHhtX connane

HIIii 111. B aToM cnyqae co6cTneuuoe npeMeuaoe paapemeane cncTeMbl 

He llOn)l(lJO ycTynaTb BapnaHTy C llBYMSI )leTeKTOpaMH1 B TO BpeMSI KBK 

MIIHHManbuoe ,npeMH )I(H3llH, onpenenHeMoe c noMO!llbiO oauoro aeTeKTopa, 

6ylleT onpeaenHTbCH BpeMellllbiMH xapaKTepHCTHKBMH CHCTeMblo 

Ecnn paCCMBTpHBBTb B8pll8HT CUHHTimnHUHOHHOrO cneKTpoMeTpa, TO 

BpeMelJHble xapaKTepHCTHKll Cl!CTeMb! 6yJlyT onpeaenHTbCH BpeM eneM Bbl.:,;·• 

CBe'lllB8HHH CUllllTHnnHTOp8 0 BpeMeHHblMH CBOiiCTBBMH cfloToyMJIO)I(l!Temt, 

BbtXOllllOii ll8rpy3KOii cfloTOyMIIO)I(llTenH II 6biCTpOlleiiCTBHeM cflopMHpyiO!llHX 

ycTpOifCTB. 

llpH npHMeHeHHH nnacTH'JeCKHX CUHHTHnnHTOpOB C MBnhlM BpeMeHeM 

BhlCBe'lHB8Hl!Sl 0 COBpeMeHHb!X BpeMeHHbiX cfloToyMHO)I(llTeneii ll 6biCTpoii 

IIBHOCeKyHJlHOH sneKTpOHllKll MeTOllOM O)lHOKpHCTBnbHOro BpeMeHHOrO CITeKT

poMeTpa MO)I(HO npOH3BOllllTb H3MepeHHH BpeMeH :lKH3HII B036y)I(JlelliiblX CO

CTOHHHii HJlep BITnOTb llO 10 HCeK. 
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llnn nsMepeann BpeMeHn )KliSHn naepHhiX ypoBHe:li B ananasoae 

) 10 HCeK C06paH CUIIHTIInnHUIIOHHbiti: OaHOKpliCTanbHhiti: BpeMeHHOti: 

cneKTpoMeTp. BnoK-cxeMa cneKTpoMeTpa rrpnBeaeaa aa pnc. 1.A. YcTa

HOBKa COCTOIIT liS rrnacTnqecKoro CUIIHTIInnHTOpa paSMepoM 40 X 40 MM 

c K.ono.nueM (cunaTnnnnTop Tnna N E -102, BpeMSI BhiCBeqnBaHnn r 
8 

= 

2,2 aceK), $oToyMao>KnTeng Tnna XP-1020 c aao.naoti: aarpysKoti: 100 oM 

($poHT aapacTaHUSI t <P = 1,6 aceK), 6noKoB ObiCTpoti: aaaoceKyHaHoti: 

aneKTpOIIUKII, paspa60T8HHhiX B na6opaTOpllll SiaepHbiX npo6neM 011HI1 -

aByx ObiCTphiX naTerpanbHhiX ancKpHMnHaTopoB ( MaKCHManhHaSI qacToTa 

BXO.[l}{biX CHrHanoB 60 MrU, MUIIIIManbHaSI annTenbHOCTb BhiXOaHOrO CIIrHa

.na 10 ~ceKl, nnnnH sa.nep)KKH, BpeMn-aMnnHTyaaoro KOHBepTopa 12! n 

MHoroKaHanhHoro aaannsaTopa nMnynhcoB. 

YcTaHOBKa pa6oTaeT cneayiOT.UIIM o6pasoM: nccne.nyeMbiti: HcToqan~ 

noMemaeTcSI B Konoaeu BHyTpn cunHTnnnSITopa. 11MrrynhChi c aao.na $oTo- · 

yMHO)KI1Teng nocTynaiOT Ha BXOahi ancKpliMIIHaTopoB n 1 n ll2. B KaqecT-

. Be .rlliCKpliMIIHaTOpOB ll 1 II ll2 )KenaTenbHO ncnonb30B8Tb ObiCTpbie .nntfxPe-. 

peaunanbHbie .nncKpnMnHaTopbi. O.naaKo B aamell: ycTaHoBKe npnMeHSinncb 

nnTerpanhHhie .nncKpnMnnaTopbi, lloporn aucKpnM HHaTopoB ycTaHaBnnBaiOT

cn T.aK, qTo nepBbifi .[lHCKpUMIIH8TOp nponyCK89T IIMrrynbChi, COOTBeTCTByiO-

mne nsnyqennSIM KaK sacenniOmnM nccneayeMoe cocToSIJme, TaK n paspSI

)KBJOT.UnM, BTOpOti: ancKpiiMIIH8TOp - TOnhKO. liMITynbChi, COOTBSTCTBYIOT.UIIe 

nsnyqenuSIM sacenHIOT.UliX nnn paspSI)KBJOT.UliX nepexoaoB, B TaKoM cnyqae 

noMnMo coBnaaennti Me)Kay nepexo.naMn sacenSIIOmnx u paspg)KaJOT.UliX uc -

cneayeMoe COCTOSIHUe perUCTpnpyiOTCSI II MrliOBeHHhl9 C8MOCOBITaaeHIISI 

liMITynhCOB, 

BpeMeaaan Kann6poBKa n npoBepKa nnaetiaocTn cncTeMhi 6bxna npo~ 

Beaeaa no MeToay, npeano)KeHHoMy 3uaoBhiM 131, anSI qero B ycTaHOBKY 

6hxnn aononnnTenhHO BKnJOqeHhi reaepaTop aaaoceKyHaHhiX nMrrynhCOB n 

aBe ObiCTpbie CXeMbl COBITaaeHIIH ( 2 TO = 10 HCeK), Bp~MeHHhie MeT-

Kll, COOTBeTCTBYIOT.UIIe qacToTe reaepaTopa, IlpiiBeaeHbl B Hll)KH9H qaCTU 

pnc, 1r. 
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Pnc. 1. A - SnoK-e: 
noro cneKTpoMeTpa. ( 
K - KOHBepTop, n3 -
r - reaepaTop, A 11 -
$parMe!IThi cxeM pacr 
nnunoHHbie cneKTphi H 
BpeMeHHhle CileKTphl l 

169 Tm n 822 KaB 139 



IOBHeil B ,[lH8Il830He 

IbHblii: BpeMeHHOii: 

ma Ha puc. 1.A. YcTa-

pa3MepoM 40 X 40 MM 

I<ISI Bb!CB9'1HB8HHSI T = B 

HOAHOii Harpy3KOii: 100 OM 

:CTpOii: H8HOC9KYHAHOti 

pHbiX npo6neM 011HI1 -

M8KCHM8l!bH8SI '18CTOT8 

tHOCTb BbiXO.[lHOrO CHrHa

lrO KOHBepTopa /2/ H 

IICCl!9.QyeMblti HCTO'IHHK 

Mnyn&Cbi c aHo.na tjloTo-

' 
os n I " n2. s Ka'!ecT-

baosaTb 6biCTpbie .nutjltjle-. 

yCTBHOBKe npHM9HSil!HCb 

HHBTOpOB ycT8H8Bl!HB8JOT-

IMITYl!bCb~, COOTB9TCTByJO

:oCTOSIJIHe, TBK H pa3pSI-

bCbl 0 COOTB9TCTBYJOWH9 

m.nos. B TaKOM cnyqae 

llHX H p83pSI)K8JOWHX HC -. 

IHbie caMocosna.neHHSI 

CTH CHCT9Mbl 6bll!8 npo~ 

1 Al!SI 'lero B ycTaaosKy 

lKyH.QHbiX HMilYl!bCOB H 

ceK). Bp€1MeHHbie MeT-

l.Q9Hbl B HH)KH9H '18CTll 
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Puc. I. A - EnoK-cxeMa o.nHoKpHcTan&Horo CUHHTHl!l!SIUIIOHHoro speM eH-

. Horo cneKTpoMeTpa. (D I, D2 - 6biCTpbie nHTerpan&Hbie .nncKpnMnHa·ropbi; 

K - KOHBepTop, ns - l!HHHSI aa.nep)KKH, cc - 6b!CTpaSI cxeMa cosna.neHHii, 

r - reHepaTop, A 11 - MHOrOK8H8l!bHblfi 8H8l!H38TOp HMilYl!bCOB). E, E, -

tjlparMeHTbi cxeM pacna.na 169Yb H 139 Nd cooTBeTCTBeHHo. B,B' · -cunnTHn

l!SIUHOHHbie cneKTpbl H3l!y'leHHii 169Yb H 139 Nd COOTB9TCTB9HHO. r, r 
speMeHHbie cneKTpbi H3MepeHnii nepno.nos nonypacrra.na yposHeii 316 KaB 

169 Tm H 822 KaB 1.39 Pr cooTBeTCTBeHHO. 
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C uenhiO IIccneaoaaurur rrpiiMeHJIMOCTII ycTaHOBKII 6bmii IIaMepeHbl 

apeMeHa miiaJm yponueii c anepriieii 316 KaB B srape 
169

,Tm n 822 KSB 
139 . . . 169 139 

B smpe Pr ( !flparMeJITbi ex eM ypoBHeii Tm II Pr , noa6y)KJlae-
169 1.39 

MLIX rrpii pacrraae Yb ~ Nd , cooTneTCTBeHHo npeacTannenbl ua 

puc. 1 B n 1 B '). Ha piic. 1 B II 1 B '· npuaeaenbi crreKTpbi raMMa-uany-
. . 169 1.39 

qeJmii n aneKTpOHOB BllyTpenHeii KOJIBepciiii Yb u Nd , cooTaeT-

CTB9HHO. lloporu !IIICKpliMHHaTopoB ll 1 II ll2 H306pameHbi Ha pucyJIKaX 

cTpenKaMn. BpeMeJIHbJe crreKTpbi IIaMepennii rrpiiaeneJibi na puc. 1 r u 
, 169 

r • MrnoneHHLie coarranenusr na apeMeJIJIOM crreKTpe Yb · na6upannch 

a onnu Kanan ( N = 12, N HMrr ~ 108) u na pucynKe ne nao6pamenhr. 

KouTponhiiLie naMepennsr 6bmn rrpoaeneJibi KaK na caMnx IICTO'IHHKax 
60 

( npn 6onee DbiCOKHX noporax), TaK 11 na ncTO'lHIIKe Co , rrpn aToM 

ua6niOnamich TonhKO MrnoBeJIUbie u paBJioMepno pacrrpeneneJIHbie !flonoBbie 

coananennsr. 

06pa6oTKa BpeMeJIHbiX crreKTpoa (rrocne Bbi'leTa ¢o11a) Jlana anaqe-
169 -

Jmsr rrepnonoa rronypacrrana ypoaneii 316 KaB Tm u 822 Kaa 139Pr co-

OTBeTcTaeuno T Yz . ~ ( 640 :!:.. 14) nceK u T Yz = ( 35,5 :!:.. 0,7) HCeK. 

3TII peaynhT8Tbl XOpOlliO cornacyiOTCH C II3BeCTHblMII JlaHJibiMII 14-61. 

0JliiOKpiiCTanbiiLIH CUliHTIInmruiiOHHbiH CITeKTpOMeTp MOmeT a!fl!fleKTilBHO 

IICITOnb30D8TbCSl nnsr ITOliCKa li30MepJihiX COCTOHHHH B KOpOTKO)KliBYlliiiX 

srnpax. 

B aaKniO'lenne aaTopbi BbipamaiOT 6naroJlapuocTb B.r. 3naoay aa 

liJITepec K pa6oTe II A.B. XannKynoBy aa ITOMOlllh B pa6oTe. 

ni!TepaTypa 

1. D.Favret. Universite de Lyon, Lycen 6924(1969). 
2. IO.r. Byasrrnon, B.r. 3IIJIOB. nT3, i, 102, 1968. 
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3. B.r. 3nuoa. llT3, 

4. J .Mihelich, T 
(1956) • 

~ 
5. W.H.Kelly, W.C 

1851 (1969) • 

.l 6. 3. Kpyrra, B.A. f. 
I A.B. XanHKynoa. 
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lBKH .. 6binH H3MepeUbl 
169 

pe . Tm H 822 KSB 
139 . 

· Pr , aoa6y>Kllae-

rno npeacTaaneUbi na 

bi cneKTpbi raMMa-nany-
1.39 

H Nd 0 COOTBeT-

•aJKeUbi na pucynKax 

llellbl 118 pliCo 1 f H 
169 . 

;Tpe - Yb na6npanucb 

pncynKe ne nao6paJKeHbi. 

:aMllX IICToqJIJIKBX 
60 . 

e Co , npu aToM 

tcnpeaeneUHbie !flonoabie 

~Ta !flona) aana anaqe

:·H 822 KSB 139Pr CO

= -(35,5 !,. 0, 7) HCeK. 

Mil JlllHIIbiMII /4-B/. 

MeTp MOJKeT a!fl!fleKTIIBHO 

B KOpOTKOJKliBYllliiX 

1CTb B.r. 3unoay aa 

B pa6oTe. 

, Lycen 6924(1969) o 
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3. B.r. 3nnos. TIT3, .L 165, 1963. 

4. J.Mihe1ich, T.Ward, K.Jacob. Phys.Rev., 103, 1285 
(1956) • 

5. W.H.Ke11y, W.C.HcHarris, D.Beery. Phys.Rev., 188, 
1851 (1969) 0 

6. 3. Kpyna, B.A. Mopoaos, T.M. MyMnnos, B.l1. Paaos, X. <Pyn, 
A.B. XannK:ynos. Has. AH CCCP, cep. !flna., ~ 777, 1972. 

PyKonncb nocTynnna B naaaTenbcKIIii oTaen 
27 anpenn 1972 roaa. 
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