
Ill Ill#~ 
P6 - 11133 

B-113 

Jt8K/Jt-"ft 
H'.8aspbiJ.l.IYK, 8JKyf\, PJ1oH-MHxat1, 3.Kpyna, 
rJ1.JlH3ypet1, M.M.MaJIHKOB, T.M.MyMHHOB, 

8 .TaHbCKa-Kpyna, J1.XoJI6aes 

KOPPEJIHU1111 HAOPA8JIEHJ1M rAMMA-JIY1IEt1 

8 151 Gd 



II88/2-7R rrp . 
BaB Phii~YK, q. V1 .np . 
Koppe JI .Hl4.vH1 

HarrpaBJieHM~ raMMa- ••• 
P6-IIIJJ . 1977. 

P6 - 11133 

1 1 u 2 J 
H .Baspbi~yK, 8 JKyK, P .J.1oH-MHxaH, 3 .Kpyna, 
r.J.1.JlH3ypeH, M.M.MaJIHKOB,3 T.M.MyMHHOB,4 

J 4 B . TaHbCKa-Kpyna, J.1 .XoJI6aes 

K 0 PPEJIHUJ.1J.1 HAOP ABJIEHJ.1J1 r AMMA -JI yqE J1 

8 l51Gd 

HanpaeAeHo e "Acta Physica Polonica" 

J YHBBepcuTeT BM. M.KIOpu-Cxno,noBcKoii, JI106nBH, ITHP. 
21iyxapecTcKBii yHBBepcuTeT, CPP. 
31fHCTBTYT JI.IJ;epHoii clJu3BKB AH Y3CCP, TamKeHT, CCCP. 
4 CaMapxaH,nCKBii rocy,napcTBeHHbiH yHBBepcuTeT, CCCP. 



BaspbiiilYK H. K up. P6 - 11133 
KoppenHUKH HanpaBJleHKlt raMMa-nyqeil B !51cct 

npe pacnaue 151Tb-+ 151Gd HCcnenOB8Hbl yrJIOBble KOpperrHUKH I"8MM8-

ny'lelt /liTH 27 KacKallHbiX eany'leHHil. PeaynbTaTbi HCcnenosaHHil noasonHnH 

yTO'IHHTb CnHHbl B036ylK/leHHb!X COC TORHHil 15!Gd C 3Hepi"HRMH 108 (5/2), 
(395(3/2), 575(1/2), 587(3/2), 812(3/2), 839(1/2), 1087(3/2) H 

1192 (1/2) K38 II onpeueiTHTb OTHOIIleHHR npHBe/leHHblX M8TpH'1HblX 3ITeMeHTOB 

10 CMel!lSHHblX 3ITeKTpOM8I"HHTHblX nepeXO/lOB, 

Pa6ora BbmonHeHa B Jla6opaTOPKH H/lepHbiX npo6neM 011Hl1. 

fipeap••T 061.eJUUieuoro ucTnyTa A.llepBWx •ccne.lloB&Bid . Jly6sa 1977 

Wawryszczuk J. et al. P6 - ll133 
Gamma-Gamma Directional Correlations in 151Gd 

The gamma-gamma angular correlations in the decay of 
151Tb-+ 15lcd have been studied for 27 cascades. 1'he results 
of investigations have allowed one to obtain the values of spins 
for 108 (5/2), 395(3/2), 575(1/2), 587(1/2), 812(3/2), 839(1/2), 
1087(3/2) and 1192 (1/2) keV excited states in 151Gd more accura
tely and to determine the ratios od reduction matrix elements for 
10 mixing electromagnetic transitions. 

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

PrepriDt of tbe Joint Institute for Nuclear Research. Dubaa li77 
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l1CCJie)J.OBaHHIO CBOHCTB HetieTHblX H)J.ep C N =87 B Ha

CTOHll{ee BpeMH y)J.eJIHeTCH 3Ha'IHTeJILHOe BHHMaHHe B CBH3H 

C TeM, 'ITO 3KCITepHMeHTaJILHble $aKTbl yKa3blBaJOT Ha CO

Cyll{eCTBOBaHHe B 3THX H30TOHaX COCTOHHHH C pa3JIH'IHOH 

CTeneHbiO )J.e$opMaUHH. 0CHOBHble COCTOHHHH H30TOHOB 
149s 15loct 15s0 1 rr ; 2-[ 1 62 m 87 ' , 64 [37 H 66 Y 87 c = 7; 1,2 paccMaT-

puaaJOTCjf KaK c<lJepuqecKHe 2f , . B To )l(e apeMH B H.D.ep-
7 I 'J 

HhiX peaKUHjfX iu, 2ny) [3,4] , (u ,~ 3ny )l5,6] B yKa3aHHblX 

H30TOHaX Ha6JIJO)J.aJOTCH KOJIJieKTHBHble COCTOHHHH, KOTOpble 

MO)I(HO OfibjiCHHTb KaK poTaUHOHHO-ITO)J.06Hble llOJIOCbl, OCHO

BaHHble Ha )J.e$opMHpOBaHHbiX COCTOHHHHX, CBH3aHHblX C 

llO)J.060JIO'IKaMH i 1312 {fl =0,14) H h
11

f2({), 0,29). 
ECJIH )J.aHHbie 0 BbiCOKOCITHHOBbiX COCTOjiHHHX, llOJiy'leH

Hbie B jf)J.epHbiX peaKUHHX, B paCCMaTpHBaeMblX H30TO

HaX .D.OCTaTO'IHO xoporno cornacyJOTCH Me)I(JJ.Y co6oil, TO 

)J.aHHble 0 HH3KOCITHHOBblX COCTOjfHHHX, ITOJiy'leHHble npH 

pa)J.HOaKTHBHOM pacna)J.e, HY)I(JJ.aiOTCH B yTotiHeHHH. 

HecMoTpH Ha TO, 'ITO pacna.D. 151Tb __. 15 1 Gd Hccne)J.o-

Bancx MHOrHMH aBTOpaMH /7-19/ )].0 CHX nop HMeJOTCH He-
' ycTpaHeHHble npOTHBOpe'IHH H Heonpe)J.eJieHHOCTH B 3Haqe-

HHjfX CITHHOB B036y)I()J.eHHblX COCTOHHHH H MYJ1LTHITOJ1bHOrO 

COCTaBa 3JieKTpOMarHHTHblX nepeXO)J.OB B 151Qd. C UeJILIO 

ycTpaHeHHH 3THX npOTHBOpe'IHH H YTO'IHeHHJI 3Ha'leHHH 

CITHHOB B036y)I()J.eHHbiX COCTOHHHH H MYJILTHITOJibHOrO co

CTaBa y -nepexo,D,oB B 151Gd HaMH npH pacna,D,e 151Tb Hc

cne.D.oBanHcL yrJIOBble y-y -KoppeJIHUHH )J.JIJI 27 KaCKa,D,HbiX 

H3J1y'leHHH. 
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llPHTOTOBJIEHHE PA,4HOAKTHBHb/X 
HCTOlJHHKOB 

l13oTon 
151Th nonyqancx B peaKUHH rny6oKoro pacmenne

HHH 'fa npOTOHaMH C 3HeprHeH 660 M3B Ha CHHXpOUHKJIO· 

Tpoue Ol1JI.l1. Pa.D.HOXHMB'IeCKBMH MeTo,l].aMu/20/ B3 o6nyqeu

HbiX MHWeHeH Ta Bbl,ll.eJIHJICH 3JieMeHT Tb, KOTOpbiH 3aTeM 

pa3,ll.enxncx no MaccaM ua 3JieKTpoMarHBTHOM Macc-cena

paTope /21/,llpB 3TOM HOHbl Tb BHe,ll.pHJIHCb B aJDOMBHHeBble 

tPOJibrH TOJIU(HHOH 5-25 MKM. ,ll;JIH HCllOJib30BaHBH B H3Me

peHHHX tPOJibra C BHe,ll.peHHbiM BCTO'IHHKOM paCTBOpHJiaCb 

B BO,ll.HOM paCTBOpe COJIHHOH KHCJIOTbl H llOMell.(aJiaCb B llJieK

CHrJiaCOBYIO aMnyny Ql3 H ,ll.JIHHOH 10 MM. 

AllllAPATYPA 

l13MepeHHH npOBO,ll.BJIHCb ua KoppeJIHUHOHHOM cneKTpo

MeTpe c .D.BYMH Ge(Li) - .D.eTeKTopaMH /22/, B Ka'leCTBe 

HaKOllHTeJIH BHtPOpMaUHH HCllOJlb30BaJiaCb 3BM "MHHCK- 2", 
llpH 3TOM perHCTpBpOBaJIHCb COBlla,l].eHHH y ·JiyqeH C tPOTO

llHKaMH 108, 180, 192, 252, 287, 395 H 444 K3B H yqacT

KaMH KOMllTOHOBCKBX pacnpe,l].eJieHHH 3a tPOTOllHKaMH 108, 
192, 252, 287 H 395 K3B llpH yrJIOBbiX ll03HUHHX ,l].eTeKTOpOB 

90°, 135° B 180°. HeKoTopble cneKTpbl coana,l].euuil, B3-

MepeHHble npu yrne 180°, npuae,l].eHbl ua puc. 1-3. 
B cnyqae ManouuTencuaublx H BbiCOK03HepreTH'IecKBx 

KaCKa,l].OB ,ll.JIH yMeHbWeHBH CTaTBCTH'IeCKOH norpeWHOCTH 

npOBO,l].BJIBCb ,l].OllOJIHBTeJibHble B3MepeHBH Ha KoppeJIHUHOH

HOH ycTaHOBKe c Ge(li) H .D.BYMH cu;BHTHJIJIJIUBOHHbiMB 

,l].eTeKTOpaMB/23/,3uepreTH'IeCKBe OKHa Bbi6BpaJIBCb C no

MOll.(biO .D.BtW>epeHJJ;BaJibHbiX ,ll.HCKpBMHHaTOpOB B CUBHTBJIJIJI• 

u;BOHHbiX TpaKTaX. CneKTpbi COBlla,l].eHBH perBCTpBpOBaJIBCb 

yqacTKaMB B ,ll.Bana30He 3HeprBH 230-750 K3B. 3TH B3-

MepeHBH ,l].aJIB OCHOBHOH BKJia,l]. B OKOH'IaTeJibHble 3Ha'leHBH 

K03tPtPBUBeHTOB tPYHKUBB yrJIOBbiX KOppeJIHUBB KaCKa,ll.OB 

467, 617, 692, 704-108 K:JB, 416, 692-287 K:JB, 605-
487 K3B B 587, 617-467 K3B. 
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Bo ocex 3KcnepuMeHTax nnB neTeKTopoo ucnonLJooa
nucL KOHycoo6pa3Hbie KOllllHMaTOpbl H UHllHHApHqecKHe 3K
paHbl H3 1 MM Cu + 1 MM Gdt 2 MMPbnnB Jau.tHTbi oT pac
ceAHHoro y -uJnyqeHHB. 

PE3YHbTATM 3KCllEPHMEHTA H OECY~AERHE 

PeJynLTaT~ H3MepeHHH K03~HUHeHTOB ~YHKUHH yrno
B~x KOppenBUHH B 151Gd npencTaBneH~ B ma6/l. J. TaM )l(e 
nnB cpaoHeHHB npuoeneH~ peJynLTaT~ pa6oT~ h 71. KaK 
BHAHO H3 Ta6nHUbl, AllB 17 KaCKaAOB K03~HUHeHTbl A 22 H 
A44 H3MepeH~ HaMH BnepB~e, AllB OCTallbH~X KaCKaAOB 
pe3yllbTaT~ o6eHX pa60T B OCHOBHOM COrnacyiOTCB. HcKnro
qeHHe COCTaBllBIOT KaCKaAbl 180-287-108 K3B;287-108K3B 
H 180-287 K3B, B yrnos~e pacnpeneneHHB KOTop~x. ecnH 
He npennpHHBTb cneuuanbH~x Mep npenocTopO)I(HOCTH /3K
paHLI/, naeT 6onbiiiOH BKnan pacceBHHoe y- H3nyqeHHe oT 
6onee )l(eCTKHX y-nepexonos, HaxonBmuxcB B KacKane c 
nepexonaMH 108, 180 H 287 K3B. 

IlpH aHallH3e 3KCnepHMeHTallbHbiX pe3yllbTaTOB M~ HC
XOAHllH H3 cxeM~ pacnana 151Tb .... 151 Gd /puc. 4/,npen
no)l(eHHOH aoTopaMH pa6oT I 12,13/ MynLTHnonbHOCTeu nepe

' I I XOAOB, onpeneneHH~X B pa6oTaX' 9;-13 , H 3HaqeHHB CllHHa 
OCHOBHOrO COCTOBHHB l 51Gd 1=7/2/1/. 

B nepsyro oqepenL paccMoTpHM KoppenBUHH Hanpasne
HHH HaH6onee HHTeHCHBH~X y -nepeXOAOB, HaXOABll.{HXCB B 
TpOHH~X KaCKanax 180-287-108 K3B H444-287-108 K3B. 
B o6oux KacKanax 3HaqeHHB K03~HUHeHTOB A

22 
H3MepeH~ 

AnB Ka)l(nou nap~ nepexonos. B 3TOM cnyqae yno6Ho uc
nonL30BaTb napaMeTp 

~~-
Ady1 y2 Y} 

R(y 2 ) 3Kcn 

KOTOp~H 3aBBCBT llBWb OT MyllbTHllOllLHOrO COCTaBa npo
Me)l(yToqHoro nepexona B TpouHoM KacKane y 

1
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-y 
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OT nocnenoBaTellbHOCTH CllBHOB COCTOBHHH, CBB3aHH~X 3THM 
nepexonoM: 
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Puc. 4. tPpazMeHm cxeMbl pacnaoa 

·10% >7,4 

EC lgH 

151Tb __, 151Gd. 

Ha puc. 5 npuae.u.eHbl JaBHCHMOCTH R(y 
2
)Teo l OT 

KOJcWiHllHeHTa Q(y)=o2(1+o2)-l .IJ.nJI Ml+E2 nep~XO.IJ.OB 
H nocne.u.oaaTenLHOCT~ CITHHbB li - lr: 3/2-5/2, 5/2-5/2 
H 7/2-5/2. 

3.Hal.feHHJI KoJcWiHllHeHTa R (y _ ) 'lKCII .u.nx nepexo.u.a 
287 K3B, nonyl.feHHble no peJynL.faTaM HaWHX H3MepeHHH 

10 

l 
~ 

\ 
I 

yrnoablx KoppenxuuB: o6oux paccMaTpHaaeMbiX TpoHHbiX 
KacKa.u.oa, xopowo cornacyiOTCJI Me)I(.IJ.Y co6oB:: 

R(287).JKC!l = + 0,357±0,042 H3 KacKa.IJ.a 180-287-108 K3B 

H R(287),JKCn = +0,366±0,053 H3 KacKa.u.a 444-287-108 K3B. 

IIonLJYJICL cpe.u.HeBJaeweHHbiM JHal.feHHeM R(287)3Kcn = 
= +0,361±0,033 H Yl.fHTbiBax, 'ITO nepexo.u. 287 K3B co.u.ep
)I(HT . 60/o I 10/ Kaa.u.pynonLHOH npuMecu, nonyqaeM .u.nx co
CTOJIHHJI 395 K3B I = 3/2 HnH 7/2, a .u.nx 108 K3B

I = 5/2. IlpH nocne.IJ.OBaTenLHOCTH CllHHOB .IJ.nJI COCTOJIHHH 
395 H 108 K3B 3/2-5/2 .u.nx nepexo.u.a 287 K3B cne.u.yeT 
3Hal.feHue G/287/=0,043±0,007 c 8 /287/ >0. 3Hal.feHue 
CllHHa 7/2 .IJ.nJI YPOBHeH 395 H 108 K3B HCKniO\.faeTCJI H3 
peJynLTaTOB pa6oTf12. 13,24/, H npHBO.IJ.HT K npOTHBOpel.fHIO 
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B nonyqeHHbiX HaMH 3Hal.JeHH.ftX K03clwl>H:UHeHTOB ciJyHK:UHH 
yrnOBbiX KOppeJI.ft:UHH ,z:tJI.ft MHOrHX ,npyrHX KaCKa,z:tOB. 

HcnonL3YB BLIBO.z:tLI o 3Haqeuuu u 3HaKe 0 (287) H3 
A 22 (287-108). HMeeM ,nn.H nepexo.na 108 K3B 3Hal.JeHH.ft 
A 2 (108) = -0,465±0;031, Q(108) =0,28±0,59u 0(108)<0. 

B pa6oTax 19 .1 o ,nn.H 3Toro nepexo.na H3Mepeubl cooT
uoweuu.H HHTeHCHBHOCTeH 3JieKTpOHOB BHyTpeHHeH KOHBep
CHH ua L-no.no6onoqKa~. ponL3YBCL pe3ynLTaTaMH o6eux 
pa6oT u Ta6nu:uaMu KBK 2~nonyqaeM Qb108) = 0,406±0,024, 
l.JTO COOTBeTCTByeT A 2 (108) = -0,471~8:o8§.llpu Bhll.JHCJieHHH 
Q(108) npHHHMaJiaCh ,z:tJI.ft COOTHOWeHHH L 1:L 2 :L 3 10-npo
:QeHTHaJI norpewuocTL. Tiocne.nuee 3Haqeuue A 2 (108) ua
xo,nuTc.H a xopoweM cornacuu c npuae,neHHbiM BLIWe uawuM 
pe3ynLTaToM. ~nJI .nanLueB:wero auanu3a KacKa,noa Tuna 
(y-108) K3B HCnOJih3YIOTCJI Cpe,nHeB3BeWeHHLie 3Hal.JeHHJI 
o6oux pe3yJILTaToB. 

TenepL H3 noaTopuoro auanu3a 3Hal.JeHHJI A22 KacKa,na 
287-108 K3B MO)I(HO YTOl.JHHTh BeJIHl.JHHhl A2 (2~7) H Q (287) 

(1) 
A 2 = +0, 726±0,028 H Q(287) = 0,041±0,007, 

a ,nn.11 3MHCCHOHHoro nepexo.na /HH)I(Hero nepexo.na B Kac
Ka,ne/: A (;t) = +0,347±0,018, KOTOphlH HCnOJih3yeTCJI npu 
o6cy)l(.neuuu Ko 3clwl>u:uueHTOB A 22 KacKa,noa ( y- 287) K3B. 

Auanu3 yrnoBLIX pacnpe,neneH8H KacKa,noa 180-287-
108, 180-287, 180-395, 467-108, 617-180,617-180-287 
H 617- ... - 108 K3B nO,z:tTBep)l(,z:taeT 3Hal.JeHHe Cn8Ha I ~ 1/2 
,nnJI ypoBHJI 575 K3B, ycTauoaneuuoro B pa6oTax /12,17/. 
llpu HOM nonyqaiOTCJI Q(180) = 0,006±0,004 c !) (180) , 0 
u no,nTaep)l(,naeTCJI KBa,npynonLHbiH xapaKTep nepexo,noa 
395 H 467 K3B. 

Ha ocuoae MYJILT8nOJILHOCTeii nepexo.noa, pa3pJI)I(aiO
UUIX ypoaeuL 587 K3B, 8 cxeMbl H8JILCyo~, 3TOMY ypoau10 
6biJI8 npunucaHbl xapaKTep8cTBKH 5/2- 1 12 • 

I 7 I B pa6oTe Baapblll.lYKa u ,np.' 1 1 no yrnoBbiM Koppen.R-
UBJIM ypOBHIO 575 K3B np8CBOeHO 3Hal.JeH8e 3/2- KOTOpoe 
nO,ATBep,nBJIOCh npB B3yl.JeHBB peaK:U8H 152 Gd(d,t) 15'~Gd . H 
152Gct(3He,a) 151Gd a pa6oTe JloaxoB:,neua 8 .np/24/, Coa
MeCTHbiH aHaJIB3 noJiyl.JeHHbiX 8aM8 3Hal.JeH8H K03clwl>H:U8eH
TOB A 22 ,AJIJI KaCKa,AOB 192-287, 192-395, 192-287-108 
B 479-108 K3B TaK)I(e ,naeT ,AJIJI 3TOrO COCTOJIHH.ft 3Hal.JeHBe 

12 

l 
i 

cn8Ha 3/2, a ,nnJI nepexo.noa 192 8 479 K3B - cne,nyiOmne 
npuMeC8 KoMnoueuTbl E2: Q(192) = 0,013~·861 c 8(192)<0 8 
Q(479) = 0,997±0,001 C 8 (479) >0 8JI8' ~(479) = 0,050± 
±0,005 c 8(479) < 0. 

Ha ocuoae B3MepeHHbiX K03clwl>u:uueuToB A 22 KacKa
,AOB 252-479, 252-587 H 252-192 K3B npu 8CnOJih30BaH8H 
onpe.neneHHbiX BbiWe K03clwl>8:U8eHTOB cMeC8 nepexo.noa 192 
H 479 K3B 8 ll.JHTbiBa.ft, l.JTO MYJihTHflOJihHOCTh nepexo,na 
587 K3B - E2 12,13~ nonyqaeM cne,nyiOmoe 3Hal.JeHH.ft ,nn.11 
A2(252): 

+0,49±0,08 H3 
+0,68±0,27 83 
+0,37±0,20 H3 
-1 ,08±0,12 83 

A22 (252--287) 
A 22 (252-Hl2) 
A22 (252-479) npu 8( 479) > 0 
A22( 252-479) npu o( 4 79) < 0 . 

llocne,nHee 3Hal.JeHHe, COOTBeTCTBYIOll.lee 8(479)<0 HCKJIIO
qaeTCJI BBB,IJ,y JIBHOrO npoTHBOpel.JHJI C OCTaJILHbiMH. B cpe,II,
HeM ,nnJI nepexo.na 252 K3BnonyqaeM A2(252)=+0,488±0,072. 
3TO 3Hal.JeHue Tpe6yeT npunucaTh ypoBHIO 839 K3B CflHH 
-1/2 u MYJILTHflOJILHOCTL M1 +:::: 0,3%E2 ,nn.H nepexo.na 
252 K3B - I puc. 6/. BbiBO.Il. o MYJILTononLHOCTH nepexo.na 
252 K3B uaxo,IJ,~TCB / cornacuu c pe3ynLTaTaMu pa6oT no 
H3yl.JeHHIO 3BK' 9-

12 • 
XapaKTepucTHKH I 77 =1/2-,npunucaHHble ypoBHIO 839 K3B, 

no,nTaep)I(,II,aiOTCJI TaK)I(e np8 auan83e yrnoaoro pacnpe.ne
neHHJI KacKa.na 731-108 K3B, ecnu nepexo.n 731 K3B 

paccMaTpoaaTL, cornacuo ,naHHbiM pa6oT 112,13~ KaK E2. 
Tionyqeuuoe uaMH 3Haqeu8e 1/2 ,IJ,JIJI cnuua paccMaTpnaae
Moro ypOBHJI OTJIBl.JaeTCJI OT BbiBO,II,OB pa6oT /12, 13,17{ B KO
TOpbiX 3TOMY ypOBHIO nponBCbiBaJIOCh 3Hal.JeHHe 3/2. AHaJIB3 
yrJIOBbiX KOppeJI.ft:UBH KaCKa,z:tOB 444-287 H 444-395 K3B, 

pa3p.ft)l(aiOll.lBX ypoBeHb 839 K3B CO CflBHOM 1/2, ,naeT ,AJI.ft 
nepexo.na 444 K3B 3uaqeuue Kaa,npynonLuoB: npuMecu 23,8± 
±0,9~ (8(444)<0). l.JTO uaxo,nBTC.ft a cornacuu c pe3ynLTa
TOM pa60Tbl/13/ H 6JIB3KO K pe3yJILTaTy pa60Tbl/26/, 

Auanoroquo, auanu3 Ko3clwl>n:uueHTOB A22 KacKa,IJ,oB 
604-479 B 604-587 K3B, pa3p.H)I(a10JUHX ypoBeHh 1192 K3B, 

npuao,IJ,BT K 3Hal.JeHHIO Ko3clwl>u:uneHTa A 2 (604) = +0,45± 
±0,10 TaKoMy )l(e, KaK u ,IJ,JI.ft nepexo.na 252 K3B. llp8 
MYJILTBnOJILHOCTB nepexo.na 604 K3B E1 3TO 3uaqeuae 
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Puc. 6. 3aeucuMoC11tb Ko:J(J(Ju~ueHma A
2 

0111 Q OA.Jf nepexooa 
252 K3B. 

Tpe6yeT npHDHCaTL ypOBHIO 1192 K3B, KaK H ypOBHIO 839 K3B, 

3Ha'leuue cnuua 1/2 BMecTo 3/2, KaK 3TO npe.IJ.naranocL 

B pa6oTax /12; 13/. 

llpucyTCTBHe .IJ.HnonLuoro El- nepexo.IJ.a 380 K3B Me)l(

.!J.Y COCTO.liHH.liMH 1192 H 812 K3B Tpe6yeT npHDHCaTL ypoo

HIO 812 K3B I 77 = 1/2- HJIH 3/2 ~ 3KcnepHMeHTaJILHble 

3Ha'leHH.ll K034>ciluuueuToB A~~ KacKa.IJ.OB 704-108, 416-
287 H 380-416-287 K3B HCKJIIO'IaiOT 3Ha'leHHe 1/2. llpH 

3TOM DOJiy'laiOTC.ll CJie)J.yiOII.{He KBa)J.pynOJILHble npHMeCH )J.Jl.ll 

nepeXO.!J.OB 416 H 704 K3B: Q(416) = 0,13±0,08 C /)(416)"0 
H Q(704)=0,06±0,01 C 1)(704)< 0. 

PaccMaTpHBa.ll MYJILTHDOJILHOCTH nepexo.IJ.OB, pa3-

p.ll)l(aiOII.{HX ypOBeHL 1087 K3B, H H3MepeHHble 3Ha'leHH.ll 

K034>ciiHUHeHTOB A22 KaCKa)J.OB 692-287-108 H 692-287 K3B, 

DpHXO.!J.HM K BblBO.!J.Y 0 TOM, 'ITO HaHfionee BepO.liTHOe 3Ha-
+0 005 

qeuue cnuua 3Toro ypoou.ll - 3/2, a Q:.692)=0,99-o'o
2
if o(692)>0. 

llpH auaJIH3e p.li)J.a CDeKTpOB COBDa)J.eHHH rilMMa- Jiy'leH 

C nepeXO.!J.OM 180 K3B npO.liBHJIC.ll CJiafibiH nepeXO.!J. C 3Hep-

14 

rueii 476 K3B, 'ITO DO.!J.TBep)I()J.aeT HaJIH'IHe ypOBH.ll C 3Hep

rueu 1051 1<3B, ycTaHOBJieHHOrO JlOBXOH)J.eHOM H .!J.p_/24/ 

npH H3y'leHHH peaKI.{HH (d,t) H (3I!e, a). 

Bh/B0,4bl 

Pe3yJILTaTbl HaillHX HCCJie)J.OBaHHH yrJIOBLIX KOppeJIHI.{HH 

raMMa-nylleu npu pacna.IJ.e 1'' 1Tb no3oonunu: 

J. fiO)J.TBep)J.HTb 3Ha4eHHH CDHHOB )J.JIH B036y)I()J.eHHbiX 

COCTOHHHH 108, 395, 575 H 587 K3B KaK 5/2, 3/2, 1/2 
H 3/2 COOTBeTCTBeHHO, ycTaHOBHTb 3Ha4eHHH CDHHOB )J.JIH 

TaOmma 2 

Mym:.TitnonhHOCTII HtKOTOpbiX nepexo~oB B ll,llpe 
151G<{ 

llejlexo,ll loyJihTHfiOJlbHOC~'b 

~ I~ ( £1 ) If 113 K.BK [9-13) 113 1-T yrJI.Kopp. 

S/2-(1u'd)7/2-
I/[(lbU)3/2-

3/2-(192)3/2-

I/[(252)3/[ 
3/[(287)5/2-
1/2 ... (380)3/2-
3/[(3'J5)7/2-

3/[(416)3/2-

I/2-(444)3/[ 
I/2-(467)'J/2-
3/2-(479)S/[ 

3/2-(5~:>7)7/2-

1/2 ... (604)3/[ 
I/2..-(617)1/[ 

3/[(69i)3/2-

MI-t(40,612,4)%E28 ) 

~1-t(2,9tl,9)%£20V 
M1+(1,31I,2)%E28 ) 

~lt(4,4tl,O)%E28 ) 
r~I..-( 6, 5t1, 9 );;\E28

) 

iii 
:lZ(:.U), E2 

!ill 

t.il ,r..l-tE2 ,112-tEO 
C:l, Z2 
E2, t.tl-tiZ 

.112-t ... l, 112 
EI 

EI, El+i~2 

J::;Z(..-•• 1), .. u 

3/2-\ 7lA) S/[ t.il+E2, t•l 
I/2-(731)5/2- E2 

Ul+(U,61o,4)%£2 

liil-t(I,3~:§>foE2 
lilt E 0,3%£2 
lU+(4,rto, 7)%E2 

El 
E2 

-o,s2sto,o24 
-o,075to,024 

-G,U61o,046 

:!:10,051 
+U,2081o,Ol6 

~l+(I31S)%E2 -tU,39:8:i~ 
MI-t(23,'dt 0,9)%E2 -G,559io,UI4 

E2 
!Jlt-(99, 71u,1)%E2 -tlb,4:~:~ 

1::2 
E1 

i.;It(99,u:~:g)%E2 
HJIH 

ld+(I2,2~,'d){OE2 
141+(5,'dtl,I)%E2 

E2 

+9,9~,2 

+u,37to,os 
-o,24sto,o2o 

a) tlpru.teCll Bbi'IIICneHbl 110 ,ll8HlWW paCiOT [9,10], B• KOTOjJbiX 113WepliRIICb 

cooTHoweHI!ll IIHTeHCl1BaocTei1 ::JtiK Ha L -no~oCiOJJO'IKax. 
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ypoBHeH 812, 839, 1087 H 1192 K:JB KaK 3/2, 1/2, 3/2 
H 1/2 COOTBeTCTBeHHO. 

2. Onpe.nenHTh OTHOUieHH.II npHBe,n;eHHhiX Ma TPH'IHLIX 

3neMeHTOB ,n;n.11 10 cMeUiaHHLIX Ml+E2 nepexo.n;oB I mo6A.2/. 

3. YcTaHoBneHHe 3Ha'leHHH cnHHOB ypoBHeii 1192, 
839 H 575 K:JB KaK I~ l/2 B li>lQd, HaH6onee HHTeHCHBHO 

3acen.ReMhiX /170/o, 510/o H 4o/o COOTBeTCTBeHHO/ llpH pacna

,n;e 151Tb, llO,IJ;TBep:>K,n;aeT 3Ha'leHHe CllHHa OCHOBHOrO co

CTO.IIHH.II 151Tb I ~ 1/2/27,28/. 
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