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6yA3RK A.B. ~ AP· P6 · 12403 

HccneAOBaH~e no3~TPOHHoro pacna11a 147Eu ~ 155 oy 

np~BeAeH~ pesynbTaT~ ~CCneAOBaHHR n03HTPOHHOrO pacnaAa l 4~ Eu 
H 

15
5 D y. 0THOWeHHR HHTeHCHBHOCTeH KOMnOHeHTOB n03lo1TpOHOB 147Eu K \.1H­

Te HCHBHOCTH K-KoHeepcHOHH~X aneKTpoHos nepex oAa c 3HeprHeH 197 KaB 
paeHbl : Jf3 +/JK 197 = 4,80/25/ ·10-2 , J13+!J K197 = 2,60/40/ · 10-2 
~ Jf31._ JK 1~7 = 1,95/30 / · 10-2 . 2 

Pa3HOCTb Mace 147Eu- 147Sm Q~ =1723/3/ K3B. 0THOC~TenbHble ~HTeH-
c~BHOCT~ KOMnOHeHTOB n03~TpOHOB 155 Dy Jl1-t( JK227, paBHbl: AnR {3

1
-

0,027/7 / , AnR {32 - 0,019/3/, AnR {3 8 - 0,95/7/ ~ AnR {34 - 0,098/1 0/. 
Pa3HOCTb Mace 155Dy - ! 55 TbQ{3+= 2094/2 / K36. 

Pa6oTa BblnOnHeHa B na6opaTop~~ RAePHbiX npo6neM OHRH. 

ITpenpHHT 06'hB/lHHBHHOro HHCTHTYT8 l!JlBpHblX HCcnenoesKKA. Lly6Hs 1979 

Bud z ia k A. V. et al. P6 - 12403 

Investigat ion of 147Eu and 155oy Positron Decay 

Results of investigation of 147 Eu and 155 Dy positron decay 
a re g i ven. Intensity ratios of 147Eu positron components to the in­
tensit y of K-conversion transition electrons with 197 keVenergyare 
equal to: J.e+/ J K197 = 4 . 80(25) - 10-2 , Jf3+/ JK 197 = 2.60(40) - 10-2 
and J :t / JK 19 / = 1.95(30) · 10-2. 2 

T~<fmass difference 14~u-147Sm Qa + = 1723(3) keV . Positron 
component relative intensities 155Dy Jf3-l/JK227 are .equal to:for {3 1-
0 . 027(7), for {3 2 - 0 . 019(3), for {3 8 - 0 . 95(7) and for {34 - 0 . 098(10) .. 
The mass difference 155 Dy_I55 Tb QW = 2094(2) keV . 

The investigation has been performed at the Laboratory 
o f Nuclear Prob l ems, JINR . 

Preprint of the Joint Institute lor Nuclear Research . Dubna 1979 

l.BBe.n;eHHe 

liOSHTP.QHHOe HSJIY'l8HHe 147& (TI/2 = 24 .n;H) H3y<IaJIOCl> pgHee 
B pa6oTax 7I. 21, O.n;HaKO B sHa<JeHIDIX pasHOCTH Mace I47~ - I 47fm 
( Q,..•), ITOJIY'I8.1:lHHX B :3THX pa6oTax, Ha6JuQnaeTCJI paCXOl!,lt8HH8. Hal.m 
rrpe.nrrpHHJITa ITOJibiT.Ka, C O.n;HOH CTOpoHli, YCTpaHHTl> HM8101ll88CJI pac­

XOl!,lteHHe·, C fi~roH - yTO'IHHTl> HHT8HCHBHOCTH KOMTIOH8HTOB IT03HTpOHOB 

rrpH pacna.n;e 6U. • 
IIosHTP.OHHHii pacna.n I55.D~ (TI;2= IO 'lac) acCJie,noBaJicJI paHee 

B pa60T8X 74 , 5/, HO HH B O.n;HOii H3 HHX He rrpoBe.n;eH aHanHS H XOTJI 

6u oueH.Ka BepoJITHOCTH 6eTa-rrepexo.na 3/2--- 5/2+, Be.llYillero K sa­

ce.neHmo B036yx.neHHoro COCTOJIHHJI 65,5 KaB I 55:J8. 
2. 3KcnepHMeHTani>HHe pesy~I>TaTH 

2.!. HCTO'IHHKH, M8TO.l{ HSMepeHHit, o6pa6oT.Kaj3+-cneKTpoB. 

Pa.n;HOaKTHBHlie HSOTOJibl pe.n;K038MeJil>HliX a~eMeHTOB eBpoiTHJI H 

.n;HcrrposHJI no~Hcl> B peaKUHJIX r~6oKoro pacme~eHHJI TaHTana 

rrpoTOHaMH c aHeprzeif 660 MaB Ha cHHXpo~oTpoHe nB6opaTopHH 

JI.n;epHi ~6JieM 0Wlli. ~eMeHTH eBpoiTHJI H .n;HCITpo3HJI Xl!MH'JeCKHM 

nyTeM 6 BH.n;~HCl> H3 TaHTMOBOii MH1118HH, O~eHHOii B T8'18H:He 

IO 'laCOB. HoHH l'ICCJie.nyeMHX jsoTorroB I 47& H I 5 :JJ/1 BHemm;Il'ICI> 

rrpl'l noMOmz Macc-cenapaTopa 7 I B aJID.mHHSHpoBaJIHYll MaH.IIapoBJ'il 

<fx:>JII>ry TO~OH 680 MKI'/C~. r~6HHa BHe.npeHHJI COCTBMMa He 60-
~ee I5 MKr/c~ /B/. 

CneKTp ITOSHTpoHOB HCCJI8.l{OBaJICJI rrpH ITOMO~ 6e3XeJie3HOro 6eTa­

CIT8KTpoMeTpa C TOpoH.n;Ml>HHM MarHHTHHM no~eM 9/ rrpH MaKCHMMI>HOH 

TPaHCMHCCHH T ~ 20% l'l paspemaJJ~I~eii cnoco6HOCTH R.:;: I, I%. 

06pa60T.Ka 3KCIT8pHMeHTanl>HHX pacrrpe,ne.neHEH ITOSHTpoHOB npoBO-

~Cl> ITO MeTO.n;HKe, OITHCaHHOH B pa6oTe /9,I0/. 
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,IWi onpe.ne.nemm .ztomt IIOSHT~HOB Ha rrsc~ HSM8pJJ.IIHC:D CfieK­
Tp!i KOHBepClilOHHHX a.ne.K'l'poHOB I 4 ~ lil 5 ..])1 npl! TeX lite SHal:le­
HIDIX ypoBHJI .ItRCKpm«JWan;mt mmyJI:DCOB lil TpaHCMlilCC:Im Cfie.K'l'poMeTpa. 

2.2. PesynTaTH o6pa6oTKlil cne.K'l'poB nos:HTpoHOB I 47e,. 

CneKTP nos:HTpoHOB npR pacna,ne 147 8u. cocToHT HS Tpex KOMIIO­
HeHTOB. Ha p:Hc.I npe.ztCTaBJleH rpa@ut ~J»om-I<DpR ITOSHTpoHOB 147~, 
ITOJIYl:leHHHA npl! o6pa6oTKe O.ztHOro lilS l:I8THP8X RSMepeHHHX aKcnepR­
M8HTam.HHX pacnpe.ne.nema::A. B Ta~e I npRBe.zteHH pesynTaTH o6pa-
6oTKlil axcnep:BMeHTam.HHX cnettTpoB nosnpoHoB 147 &... - rpaHli'JHHe 
aHeprHH R OTHOCRTeJI:DHHe lilHT8HClilBHOCTlil. KOMnOHeHTOB fiOSRTpoHOB. 
B noCJie.ItHe:l!: cTpoRe npRBe.zteHH cpe.ztHeBSBemeHHHe sHal:lemm E',p•rr. 
KOMIIOH8HTOB ITOSKTpoHOB R RX OTHOCRTeJI:DHHX RHT8HCKBHOCTe:l!:. 

Dmlil6Klil cpe.ztHeBsBemeHHHX BeJll!l:llilH, np~e,emmx B Ta~ 
I-4, onpe.neJJJJJIJ~c:D, RaR onRcaHo B pa6oTe II . B aTRX Ta~ 
yxa3aHH BeCOBHe norpemHOCTlil SHal:lema::A, TaR RaR OHlil ORaSaJllilC:D 6oJl:D­
me norpemHOCTe:l!: pas6poca. 

0THomeHRe RHT8HCRBHOCTe:l!: KOMIIOH8HTOB ITOSRTpoHOB R RHT8HCRB­
HOCTR K-ROHBepCROHHHX a.ne.K'l'poHOB nepexo.na C aHe~r:He:l!: I97 RaB 
oRaSaJllilc:D ~ ~_., 1 :lx1s1 = 4,00(25) x ro- , ?5 /~197 
2,60(40) X I0-

2 
R ~~ /JKtel = I,95(30 X ro-2 • 

Ta6Jlmta I 

~e aHeprHH R OTHOCRTeJI:DHHe RHT8HCKBHOCTlil 
nosRTpoHoB npR pac~e I 47lu 

OnHT E_p, E,Pz. E.P~ qs, : -?.<& : ~~ xaB KSB RaB 

I 702(3) 584(7) 508(5) I,00:0,4I(7):0,40(3) 
2 7!!(5) 593(6) 507(5) I,00:0,6I(II):0,5I(5) 
3 708(4) 567(6) 50!(6) I,00:0,68(I0):0,3I(3) 
4 698(2) 576(IO) 504(3) I,00:0,37(I0):0,47(3) 

Cpe.ztHeBSBem. 70!(3) 58I(6) 505(3) I,00:0,49(7):0,4I(4) SHal:lemm 

HcnOJl:DSlH BeJill1DIHH (c+jl)% /I2/, MH pacC~aJIR ( e /P)aRcn 
!Jill! pac~e 47cu. .IWi nepeXO.ztOB Ha COOTBeTCTByD!ll!e ypoBHR 
r1175 m· 
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npR o6pa60TR8 O.ztHOro RS l:I8T1ip8X RSMepeHHHX aKCII8-
pliM8HTM:OHHX pacnpe.neJierurit. B ~BOM BepXHeM yrJrY 
npRBe.neH <IJparMeHT cxeMH pacna.na 
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Pl!c.2 oi..-J - pacna.D;HHe lU'IKJIH, BKJIJl'laDIIRe ji.D;pa c A = I5I, 147. 
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Ta6mm,a 2 ,...., 
e/ P I4? 151 H ,...., 

3Ha'leHlm 0a+(%), I.P+ , !ojft rrp:a pacna,ne Cu g ~ ~ 3 co 
!;j ~ 0> N '-" 

E_,e+l % a) c In.+ 6) 3ace.ruiewe ''II. ~ t") ~ ~ § 
KSB ";P.{ ) o~- ypo:mm 14~m .fc ft ' ~ . . o o 0 o 

Teop. SKCil. RSB ~ t e,o =-" o o 8 o 
1' 1:Q gj ~~ • • 0 0 

?OI 0,18(2) 82,5(12) 83(21) 0 8,5(1) // &l Q) • • ::! ::! H H 5 
581 0,10(2) 142(?) 210(40) I2I,22 8,4(1) 8. m ~ S ~ U) ;..: 
505 0,0?(3) 248(II) 295(120) 19?,28 8,3(1) ~ g ., g ~ f1 ~ S 

0 E-< I") 0000 N 
llpRMe'laHRe: a) lis paOOTbl II21 rrpmtSITO, 'ITO .J:c.191 =3,8I(2I)% Ha t:l § 0 0 0 0 0 

14?1" C') 151 0 •• •• •• .. 0 pacna,n CLI • ~ :.: . • ,...., ,...., ,...., ,...., .. 

6) C./+ B3JITO R3 Ta6Jrml: II 31 .IWl paspemeHIWX ~ 0! ~ ~ ~ ~ ~ co 
'1.3 Teop .... co ~ ~ 0 ~ 

A~ -nepexo.noB. til "'' N H C'l """ N 
.r E-< ~ )~~~~ 0 

Ha p:ac. I, B npaBOM yrJIY, rrp~me.neH ~eHT cxew pacna.na ~ o o o o o 
I 4? C:.u -r 147Sm rr03HTpoHaMR rrp:a pacna.ne 147&. gj 

il03RTpoHll Be.nyT R saceJieHmJ OCHOBHOI'O 0 RSB (? 12-) , nepooro a> co U) -;;) 
- - r4? m ~ H C') H 

I2I, 22 RSB ( 512 ~ H 19? f 28 KSB ( 312 ) COCTOJlliHH ~In • 0TC~ tS f':iJ. ~ ~ 1 1 (;;' ~ 
pasHOCT:b Mace 14 Cl.4 - 47 Srn. , Q.,. = 1?23(3) KsB. Ql ~ lD ~ ~ 
I I 3Ha'leHRe pa3HOCTR Mace xopomo=" corJiacyeTCH c ~= 7?70(6) KSB ~LO~ ~ 

3 R OTJIR'la6TCH OT ()~= I652(I5/II H Q-.= I?6?~IO) 2 
• &!~ +~ I ~ M ~ M I ~ ~ L' I ;,tJ E< !.') '-" ......,. '-" '-" '-" 

l<aK Im,ltHO H3 Ta6J.i.2, OTHOW6HHH c. '.fo+ SKCil ,IWl BC6X Tpex 0 a> ~ <.0 lD LO 

KOMITOHeHTOB nosHTpoHOB 6Jm3KH no cBOeMY 3Ha'leHmo K C: ja+ 151 m ~ 05 ~ 05 ~ 05 m -~ 1510 ~ 
,IWl paspemeHHllX .J'+ -rrepeXO.I(OB, TOr.I(a RaR B pa60Te Ha6JI!J.I(8JlOC:b ~ a 
OTKJIOHeHHe 3KCrrepHM6HTaJI:bHllX 3Ha'leHHil Kfia+ OT T60peTH'l6C~. ~ 151 ~ ~ § -;;) '§ U) 

Om~eJieHHlle HaMR ~+ np:a pacna.ne 147c~, 151S'C II4 ,I5/ R ~ §' ~ ~ ~ ~ co ~ o 
14?~ 6 nosooJiwm pacc'!HTaT:b :a CYJ116CTBeHHo YTO'IHHT:b BeJIH'IHHll ~Q) ~ ~ 0 ~ ~ ~ 8 
pasHocT:a Mace 151.z>Jt - 151 YC Q = 2856(15) KsB :a rqG"a. _I43Sm ~ H H H H H 

Q = 1?4?(26) KSB (p:ac.2). • :/J+ " i5 ,...., ,...., ,...., ,...., ,...., 
0(. !Sl ... t!J~~t!J ~ 

2.3. PesyJII>TaTH o6pa6oTKR cneKTpoB nos:aTpoHOB 
155.P~ ~ ~~ ~ j ~ 'g3 ~ 

B cneKTpe nosHTpoHOB 155.Py Bbi.I(eJieHo 'leT~ KOMnOHeHTa. Ha . 8 8 ~ 8 8 
p:ac. 3 noKasaH rpa([JHK ~pr.m-Klopz nosRTpoHOB 15 .])~, rroJIY'leHHllft np:a 
06pa6oTKe O.I(HOI'O H3 'l6Tblp6X H3MepeHHllX 3KCrrepHM6HTaJI:bHbiX pacnpe-
.I(eJieHltil. al Q) 

B Ta~e 3 np~me~eHiil pesyJII>TaTH o6pa6oTKH sKcnepHMeHTaJil>HiiiX ~ffi 
Cll6KTpoB Il03HTpoHOB 

15 :.ZJ~ - rpaHHtnme 9H6pl'ID'I H OTHOCHT6JI:bHiil6 ·J ~ H N C'l """ ~~ 
HHT6HCHBHOCTH KOMITOH6HTOB Il03HTpoHOB. B Il0CJI6.I(He:li CTpoKe np!me,I(e- • 0 ~ t'> 

Hlil Cp6.I(H6B3B6W6HHll6 3Ha'l6Hl!.R: f'.p+rp. KOMITOH6HTOB Il03HTpoHOB H HX 1~ 0 

OTHOCHT6Jl:bHbiX HHT61ICHBHOCTe:li. 
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0THOCRTeRbHHe RHTeHCHBHOCTR KOMllOHeHTOB ll03RTpoHOB 

~,. /:J~e227 OKa3a.IIRCb paBHHMH MJI .ft1 - 0,02?(7), .nJI.H .f'z -
0,019(3), ,nJI.H fl3 - 0,95(7) R ,nJI.H fl.~r - 0,098(10). 

llcnonaf'ff aHa'IeHne (G.+_p+ )% /I?/, w paccqnTaJIR (l"~~)aKcn . 
npn pacn~e 5~~ ~ nepexo~ Ha B036~eHHoe cocToHHne c 
3HeprHeii 227 K3B 15 ;{"£. Ha OCHOBe aHaJIR3a ~!DC IIOJIY'{eHO, 'ITO 
(e,_,.fl'+)% B OCHOBHOe COCTOHHRe (3/2+) COCTaBJIJieT 1,2(4)%, aHa 
nepBOe B036YJK,IJ;eHHoe COCTOHHRe (5/2+) C 3Heprneil 65,5 K3B 155.16'­
I,I(2)%. 

B TaM~e 4 npRBe.neHH Be.1Ili'niHH :fp+(%), aKcnepHMeHTaJibHHe n 
TeopeTR'IecKRe aHa'IeHRR ~+ n aHa'IeHRR BepoRTHOCTeil aaceReHRR 

ypoBHeil 155g-g npn 6eTa-pac~e 155.oJ . 
TaM~ 4 

3Ha'IeHM :js<%), ~~ .l:Jjt npn pac~e 155.P~ 

~)'+ ]_,+(%) B) 
cf.Ja+ r) 3aceMeMHe 

ypoBHR I55f€ f.o ;/t 
Teop. 3KCII. KaB KaB '>} 

1090 0,06(2) 22,I(I2 0 8,I(I) 

1030 0,04(1) 2? ,1(5) 65,5 8,I(I) 

845 1,95(25) 54,20 36(~) 22?,0 6,1(1) 

534 0,20(3) 295(40) 6,2(2) 

ilpHMe'IaHRe: B) M3 pa60TH /I?/npRHRTO, 'ITOJJc22f 2,08(20)% 
Ha pac~ 155~. 

r) C. (;a+ Teop. {aRTO :H3 Ta6mm /I3/ .nJI.H paapemeH-
HIDC .fl+- nepexo,noB. 

Ha pnc.3 B IIpaBOM BepXHeM yrRY npRBe,neH ~parMeHT ypoBHeil 
155g-g, Ha KOTOpoM IIOKa3aHO 3aCeReHRe . B036~eHHIDC COCTO.I!Hd 
155 7t' noaRTpoHru.m npH pac~e 155J)c1. lloaRTpoHH Be,nyT K aacMe­
HRD OCHOBHOro 0 KSB (3/2+), 65,5 KSB (5/2+)

5 
227 KSB (5/2-) R 

B036~eHHIDC COCTOHHd C aHeprneil-500 KaB 15 !J"£ • 0TCD,Ita paa­
HOCTb Mace I55.])Jf - 155 :J"C. q.~ 2094(2) K3B. PaHee llepccOHOM R 
~.141 noaHTpoHH, OTBeTCTBeHHHe sa aaceReHne nepBOro B036YJK,IJ;eHHo­
ro COCTOHHM C SHeprHeil 65,5 KSB (5/2+) 155JT€, He 6HRH 06Hapyze-

8 

HH. B EX pa6oTe MeTO,ItOM J3 +-r -coB~eHRil 6HRO IIOKa3aHO, 'ITO 
RHTeHcRBHHil KOMnOHeHT II03RTpoHOB C ~j&+ = 850 KSB npn pacn~e 
I55,p~ aaceMeT B036YJK,IJ;eHHoe COCTORHRe C 8Heprne! 227 KSB (5/2-) 
155:/l. 

ffli 1', ',, Ill! 
' '• 

............ .... ''• ,, 
- '--~tu .. 

... ...., , 

\00 

100 "" 

~t c l.'::ll.,-------..... 
;: 
,., t55Tb .. 

-;Jj1W2 

.. 

111:0 E_,.,aua 

Pnc.3 :I'paqlHK ~PMH-IOOpR II03RTpoHOB 155.J~ , IIORY'!eHHI:lil 
npn 06pa6oTKe O,ItHOro R3 'IeTHpeX R3MepeHHHX 
aKcrrepRMeHTanbHHX pacrrpe,neReHRil. B ~M Be~eM 
yrRY npRBe,neH cliParneHT cxew pacrra.na 15~.::¥ • I55:TB • 
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