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no3Hrponnoe H3Jly'leHHe 153 Tb 

HccJlellOB811CR cneJ<Tp noaurponoB npn pacna11e 153 Tb. H-a611101l811CR 
cneJ<rp, cocToSIUiali aa '<eTLlpex J<oMnoHenToB c Eo= (570:~g), 
(520!,15), (460!,10) H (339!.,5) KaB. Oape11enena pa3HOCTb Mace 
l!i!Tb ~ 151 Cd, paBH8SI Gf3= (1585!.,5) J<aB. 

Pa6ora Bblnonnena B Jla6oparopHH SlllepHbiX npo6neM OHSIH. 
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Cretu T. et al. P6 - 10562 
Positron Radiation '"~Th 

The positron spectrum from the decay of IS~Tb 
was studied. There was observed the spectrum consisting 
of four components vi th E 0 - C:i70.::~P. ( 520~15), ( 460+10) 
and (339+5) keV. The mass difference 151 Th ~ 151 Gd- is 
determined to be c. 11 - (I 585~5) keV. 

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

153 
llepBhie ,D.aHHhie o cneKTpe no3HTpouos Tb 6htnH 

ony6JIHKOBaHhl HaMH B pa6oTe / l /, B KOTOpOH llOJlYl.fCHO, 
I 53Tb I 53 Gd Q 'ITO pa3HOCTh Mace - f3 = /1600±20/ K3B 

H 'ITO CllCKTp CJlO~HWH H COCTOHT H3 .D.BYX KOMllOHCHTOB 

c E0 = /580±20/ u /350±40/ K:JB. 153 
ManaH .D.OJIH no3HTpouos ua pacna.D. Tb 3aTPY.D.HHJia 

v f3 + llOJlYl.fCHHC 3KCllCpHMCHTaJ1bHhiX CBC,D.CHHH 0 - CllCKT~-t./ 

ll03TOMY npu HCCJlC,D.OBaHHHX CXCMhl pacna,D.a
153

Tb-
153Gd 

HCllOJlh30BaJ1HCh ,l).JlH onpe,D.eJlCHHH 3Hal.JCHHH log ft pac

l.fCTHhie sennl.fHHhi pa3HOCTH Mace Qf3 . Pacl.feTHhie 3Ha

qeuug Q{3 OTJlHl.faiOTCH ,D.pyr OT ,D.pyra ,D.O 300 K3B. 
B uacToHmeH: pa6or~ H3nararoTcH pe3yJihTaThi auanu3a 

cneKTpa no3HTpouos Tb, nonyqeuuoro npu H3Mepeuuu 

C 6onee HHTCHCHBHbiM llO cpaBHCHHIO C /li HCTOl.JHHKOM. 

2. YCJIOBHJI 3KCIIEPHMEHTA 
H PE3YJibTATbl H3MEPEHHH 

2.1. Memoo U3MepeHuii u o6pa6omKu {3+- cneKmpa 

Pa,D.uoaKTHBHhie H30TOllhi Tep6ug nonyqanuch s peaKU.HH 

rny6oKoro pacmenneuug TaHTana npoToHaMH c 3HeprueH: 

660 M:JB ua cuuxpou.nKJioTpoue Jla6opaTopuu H,D.epHhiX 

npo6neM OIUIH. 3neMeHT Tep6uH: XHMHl.feCKHM nyTeM/ S/ 
BW,D.CJlHCTCH H3 TaHTaJlOBOH MHWCHH, 06Jlyl.feHHOH B TCl.fCHHe 

10 '1. l1CTOl.JHHK 
153 Tb llOJlyl.faJICH npH pa3,D.CJ1CHHH Ha 

3J1CKTpOMarHHTHOM Mace- cenapa Tope / 6 / - HOHhl 153Tb 
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BHC.LJ.pHJIHCh B MaHJiapOBYIO c}Jonhry TOJII.QHHOH 680 MKZ/CM 2. 

tJiy6HHa BHC.LJ.pCHHH COCTaBJIHJia HC 6onee 15 MK2/CM2 /7/. 
CneKTP no3HTPOHOB uccne.LJ.oaancR npu noMOI.QH 6e3~ene3-

Horo 6eTa- cneKTpOMCTpa C TOpOH.LJ.aJihHhiM MarHHTHhiM no

neM H. npu MaKCHMaJihHOH TpaHCMHCCHH T ~ 20o/o H pa3-

pernaiOI.Qeii cnoco6HOCTH R = 1,1 o/o. BpeMH H3MepeHHH B 

Ka~.LJ.OH TOlJKe cneKTpa n03HTpOHOB COCTaBJIHJIO 1000 C. 

Opu o6pa6oTKe 3KcnepuMeHTaJihHoro 6eTa-cneKTpa aao

.LJ.HJIHCh nonpaBOlJHhie K03c}lc}luuueHThi, y'IHThiBaiOI.QHe 3c}lc}leK

THBHOCTh perHCTpall,HH 6eTa-lJaCTHLI, .LJ.CTCKTOpOM cneKTpo

MCTpa - C(, u o6paTHoe pacceHHHe 6eTa-qacTHU B no.LJ.-., 
JIO~KC HCTOlJHHKa - C II , a TaK~e c}JopMy JIHHHH /c}JyHKLI,HIO 

oTKIIHKa cneKTpoMeTpa/ - C 0 ,-
10

/ MeTO.LJ. o6pa6oTKH 6eTa

cneKTpoa onucaH a pa6oTe 1 1 ·. 

B pa6oTe 9 6hiJIO noKa3aHo, 'ITO npu H3MepeHHHX 

no3HTpOHOB, COCTaBJIHIOI.QHX MaJiyiO .LJ.OJIIO Ha pacna.LJ. HCCJIC

.LJ.YCMOrO H30Tona, CJIC.LJ.YCT TLIJ,aTCJlhHO YlJHThiBaTh pac

npe.LJ.CJICHHC c}loHa no.LJ. 6eTa-cneKTpoM. B HarneM cnyqae 

KpOMC llOCTOHHHOH COCTaBJIHIOI.QCH c}JoHa Ha6JIIO.LJ.aJiaCh .Ll.pyraH 

COCTaBJIHIOI.QaH, o6yCJIOBJICHHaH MaJIOH npHMCChiO I "2fb . 
1~2 

)l,nH Toro, lJT06hi y'leCTh BKJia.LJ. B c}loH OT npuMecu ·> Tb, 
COCTaBJIHBIIICH B .LJ.aHHOM OllhiTC S 0,1 o/o OT lJHCJia H.Ll.CP 

l:i:l Tb, H3MepHncH yqacToK cneKTpa no3HTPOHOB c ucTolJ

HHKOM l:i 2 Tb 12
a 06JiaCTH 3HeprHH 20-1000 K:JB. C ll,CJlhiO 

YMCHhiiiCHHH 3TOrO BKJia.LJ.a B c}JoH /~+-cneKTp I;;:JTb H3-

MepHJICH 'Iepe3 3 .LJ.HH nocne KOHIJ,a o6nylJeHHH. 

)l,JIH onpe.LJ.CJICHHH .LJ.OJIH ll03HTpOHOB Ha pacna.LJ. H3MCpHn

CH CllCKTp KOHBCpCHOHHhiX 31ICKTpOHOB l:i:lTb npH TCX ~e 
3Ha'leHHHX ypoBHH .LJ.HCKpHMHHauuu HMnynhCOB u TpaHCMHC

CHH CneKTpOMCTpa. 

2.2. 3KcnepuMeHmaAbHble pe3yAbmambz 

0oJiylJCHO, 'ITO cneKTp n03HTpOHOB npH pacna.LJ.e 
I53Tb 

CJIO~HhlH H COCTOHT, no KpaUHCH Mepe, H3 lJCThlpex KOM

noHCHTOB. Ha ~uc. 1 npe.LJ.CTaaneH rpac}JHK ~epMu-KIOpu 
no3HTPOHOB 

15 T~ nonylJeHHhlH npu o6pa6oTKe 3Kcnepu

MeHTaJihHOro pacnpe.LJ.CJICHHH. 
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Onpe.LJ.CJICllhl OTHOIIICHHH HHTCIICHBIIOCTCH no3HTpOHHhiX 

KOMllOHCHTOB H HHTCIICHBHOCTH K - KOHBCpCHOHHhiX 3JICKT

pouoa ncpcxo.LJ.a 212 K:JB. B ma6A. 1 npuae.LJ.eHhi pe3yJihTa

Thi o6pa60TKH 3KCnepHMCHTaJihliOrO CnCKTpa n03HTpOHOB 

t:;:tTb. 

11Cll0Jlh3YH OTHOIIICIIHC Jpp· 1 j K212 H npHHHMaH HH-

TCHCHBHOCTh j K2t 2 = /0,97±0,10/o/o Ha pacna.LJ. l!'i:lTb, 

paCClJHTaHHYIO no .LJ.aHHhiM pa60Thl .' J noJiylJaeM HHTCHCHB-

HOCTh n03HTpOHHoro pacna.LJ.a l!'i:lTb paBHOH Jf3+- n JI = 
-2 0 II. 

= /6,3±0,9/ · 10 o/o. 
H ,h 153Tb 

a puc. 2 npuBe.LJ.eH 'i'parMeHT cxeMhi pacna.LJ.a -

I ;}:l Gd, Ha KOTOpOM noKa3aHhl HHTCHCHBHOCTH /B o/o Ha pac

na.LJ./ (i+ - nepexo.LJ.OB Ha cooTBeTCTBYIOI.QHe ypoBHH. Ha 3TOM 

pucyHKC nyHKTHpOM o6o3HalJCHhl B03MO~HhiC {3+- nepe

XO.LJ.hl Ha ypoBHH 249,5 K:JB (5/2 -) H 303,5 K:JB (5/2 ~.11CXO.LJ.H 
H3 aHaJIH3a norpeiiiHOCTCH B TOlJKaX .LJ.JIH KOMllOHCHTa C 

E 0 = 339 K :JB, Mhi He HCKJIIO'laeM (3+ - nepexo.LJ.OB Ha 3TH 

ypoBHH C cyMMapHOH HHTCHCHBHOCThiO :::_ 50/o OT j f3 +339 
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71~· 

[,KJ8 

Puc. 2 

CnHHhi ypooHeii 153Gd onpeJJ.eneHhi npH Hccne)l.oBaHHH yr
- 113 I 

JIOBhiX KoppenHIJ,HH · · . 
1 1 + 2 3 14 

11cnonh3YH BenH'IHHhl ( f+IJ, ) % ' ' , Mhl paCC'IHTanH 

( £/ {3+)3 , llpH pacna)l.e 53Tb )l.nH nepeXO)l.OB Ha COOT

BeTCTB;:o~He ypOBHH 
153 Gd. 3Ha'leHHH (H{J+)%, f/{J+KCTI H 

df3~eop. /JJ.nH pa3perneHHhlX 6eTa-nepexo)l.ooll5fj n'pH

Be)l.eHhi B ma611. 2. 

06parnaeT Ha ce6H BHHMaHHe yBenH'IeHHOe 3Ha'leHHe 

BePXHe
1
ro I npe)l.ena 3aceneHHOCTH OCHOBHOrO COCTOHHHH 

153 314 153 -Gd ' npH pacna)l.e Tb. 113 onpe)l.eneHHOH HaMH 
+ + +35 

HHTeHCHBHOCTH f3 -nepeXO)l.a H 3Ha'leHHH f/f3Teop. =215_
65 

nonyqaeM, 'ITO 3aceneHHe OCHOBHOrO COCTOHHHH 153Gd 
nyTeM 3neKTpOHHOrO 3aXBaTa npH pacna)l.e l53Tb COCTaB

nHeT (0 9+1 ,8)%. 
' -0,8 
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133
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1780.:!:..10 57 50 54 1~80_180 -I70 -I70 
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- - 330 

I580+2390 
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3I 0::_35 
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-65 
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Ta6Autla 3 

13:1 I ~·l 
,Ll,aHHbie o pa3HOCTH Mace Tb- a. Gd 

Pa3HOCTH Mace, paCC"!HTaHHbie rro rrony3MITHPH"!ecKHM 3KcrrepHMeHTaJibHbie 

KaMepoH 

( I95 7) ' 

I491 

C\JOpMyJial\1 Jl8HHbl8 

XHJIM8H Maliep 3Hrep BHHr rapsetf 3eJJbJl8C 

(1964)"' (1965)" (1970)* (I964)*(I969)* (1967}' /11 

1550 1586 I718 1353 I420 1488 I600 
:t_20 
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I 
llpHHHMa.R 80 BHHMaHHe TO, 'ITO {3 -nepeXOJJ,hl llpH pacna-

JJ,e 153Tb HJJ.YT Ha ypoBHH 0 K3BC(r),41,6 K3B(5/2)109,8 K3B 

( 5/2-)H 212 K3B (3/:t) 153Gd/ma6A. 1, puc. 2/, Mhi nony-
15~ 15q 

'IHJlH cpe,IJ,Hee 3Ha'leHHe pa3HOCTH Mace ~Ib- "Gd : 
Q{3 = /1585±5/ K3B. Onpe,IJ,eneHHa.R HaMH Q{3 u_ cy-

mecTBYIOIUHe pacqeTHhie JJ,aHHhie 0 pa3HOCTH Mace I a:J Tb-
-153Gd npHBe,IJ,eHhl B ma6A. 3. 

B 3aKJJIO'IeHHe asTophi npHHOC.RT 6naro,IJ,apHOCTh npo¢. 

K.R.rpoMoBy 3a nocTO.RHHhl~ HHTepec K pa6oTe, H.A.lle-

6e,IJ,esy, 11.11. rpoMOBO~ - 3a llpHrOTOBJleHHe HCTO'IHHKOB 

153Tb. 
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HeT RH npo6eROB B BameH 6H6RHOTeKe? 
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ecJIH OHH He 6biJIH 3aK83aHbl paHee. 
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