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)f(yK B., Kpyna 3., MopoaoB B.A., MyMHHOB T,M., 4lyH X., P6-6040 
XanHKynoB A.E. 

KBaHTOBbie xapaKTepHCTHKH HeKDTOpbiX ypoBaeii B 135 La 

B sutpe 
135 La HaMepeHbi yrnoBbie KoppenliUIIII anH cneayJOmHx KacKa

aoB: 567-206, 664-206, 605-265 H 571-300 K3B, Aaanaa nony'!eHHbiX peay~b
TaToBnoaBonan yCT8HOBHTb 3H8'1eHHe CUHH8 Jlnll ypDBHll 206 K3B ( /" =5/2 ), 
onpeaenHTb MynbTHnonbHOCTH nepexoaoB 576 (M 1 + 12% E2), 
605 (M 1 + +15% E2) H noJlTBepJlHTb aHa'leaHe cnHHa ypoBHll 300 K3B 
( I" = 1/2 ). 

npenpiiHT 06l.e,1111118BBOro 11HC'I'IITYT8 8.Q8piiiiiX KCC.teAOBBDI. 

Jb'Cila, 1971 

Zhuk V., Krupa E., Morozov V.A., lVIuminov T.M., 
Fuia Ch., Khalikulov A.B. 

Quantum Characteristics of Some Levels in 135La 

P6-6040 

Angular correlations in 135 La are measured for the following 
cascades: 567-206, 664-206, 605-265 and 571-300 keV. The 
analysis of the data obtained allows one to define the spin value 
for 206 keV level ( I" = 5/2+), to determine the multipolarity of 
the 576 (Ml + 12"/o E2), 605 (Ml + 15% B?.) transitions and to 
prove the spin value for 300 'keV level ( I"= 1/2+), 

Preprint. Joint Inetitute for Nuclear Re~eareh. 
Dulma, 1971 



BseJieHRe 

C uenbiO yTO'IHeHRSI CnRHOB HeKOTOpbiX B036Y*lleHHhiX ypoBHeif H 

JJSL MynbTRnOnbHOCTeif nepeXOllOB B SIJipe a H8MH 6binR npoBeJieHbl H3MepeHHSI 
' 

yrnOBbiX KOppenSIURif JlnSI cneJiyiOliiRX K8CK8llOB: 576-206, 664-206, 605-265 

H 571-300 K3Bo 

HMeiOmHecSI B HacTOSJlllee BpeMSI JiaHHbie, nony'leHHbie npR, RccneJioBaHHR 

pacnaJia 
13SCe T~ = 17,6 'laca), no Hay'leHHIO cneKTpoB raMMa-ny'leif R 

KOHBepCHOHHbiX aneKTpOHOB, peaynbT8TOB no R3y'leHHIO y- y-. H e - Y -

COBnaJieHRif, a T8K)!{e peaynbT8TOB no R3MepeHHIO BpeMeH )!{H3HH ypOBHeif
1 

I 1-6/ 
npeJICTaBneHbi B pa6oTax • 8TH RCcnellOB8HHSI llBnH B03MO)!{HOCTb 

nocTpOHTb cxeMy pacnalla 
135 . 

Ce - pHc. 1, rile, KpoMe paHee R3BeCTHbiX 

llBHHbiX, npHBelleHhl peaynbT8Tbi HaiiiRX nocnellHRX H3MepeHRif. 

nocT8HOBK8 3KCnepRMeHTa 

. HccnelloBaHHSI npoBOilRnHch c HCI'O'IHHKOM J3S(e r KOTOpblit o6pa30BbiBan-

CSI B peaynbTaTe peaKUHfi rny6oKoro pacmenneHRSI B MHuteHH rall!;>nRHRSI npH' 

o6ny'leHHH ee npoToHaMH c 3HeprHeii 660 M aB Ha CHHXpOUHKnOTpoHe na6opa

TOpUH SIIlepHbiX npo6neM OHRH B Te'leHHe 2-3 'JaCoB. Ha o6ny'leHHoil 
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MHUieBH nyTeM xpoMaTorpa«J!H'IecKoro paaaeneHHSI BhiQemmacb «flpaKUHSI uepHH, a 

( 
'lepea 24 qaca npoHaaoaH:Jacb noBTOpHaH ottHCTKa «flpaKUHH Ce oT Qo-

135 
'lepHHX HaoTonoa. B nony'leHHOM JICTO'IHHKe, KpoMe Ce , npHcyTcTBOBat 

TaK;>Ke HaoTon 134Ce ( TIS = 81 'lac), HaxoaHUIHiicH a paauonecHH c 

134La 6, 7 .M!!!L 134Ja ( cTa6,) 1 HO STH H30TOlibl He OKa3biBanH BnHSIHHSI 
135 

Ha H3MepeHHH acneacTBHe MeHbUiero Bhixoaa no cpaBHeHHIO c BhiXoaoM Ce , 
J34 

a TaK;>Ke Ha-aa oTcyTCTBHSI npH pacnaae Ce HHTeHcHBHhiX raMMa-ny'leA 

C aHeprHeH MeHbUie 400 KaB, HCTO'IHHK B ;>KHllKOM BHlle liOMeUiancSI B 

nnacTMaccoByiO aMnyny. 

HaMepeHHSI nponoaHnHCb Ha anToMaTH3HpoaaHHOH KOppenHUHOHHOH 
171 

ycTaHOBKe C HCDOnb30B8HHeM B OllHOM KaHane nonynpOBOllHHKOBOI'O 

cneKTpoMeTpa c 

TenbHhiM o6'beMOM 

nHHHH C aHeprHeH 

Ge(Li}- aeTeKTopoM.KoaKcHanbBoro THna c 'lyBcTBH-
3 

50 CM lipH SHepreTH'IeCKOM paapeUieHHH 4,5 KSB Ha 
40 . 

1330 KaB Co • B apyroM KaHane B Ka'l:ecTae noaBH;>K-

HOI'O aeTeKTOpa HCDOnb30BanCSI CUHHTHnnHUHOHHbiH cneKTpOMeTp CO CUHHTHn

nHTOpOM HaJ ( Tl} paaMepoM 40x40 MM, PaapeUiaiOmee BpeMH 6biCTpoii 

cxeMbi coanaaeHHA 6blnO paBHO 2 r 0 = 50 seeK, Ilono;>KeHHe noaBH;>KHoro 
0 0 0 

aeTeKTOpa MeHSinOCb IlHKnH'IeCKHM o6pa30M: 90 - 135 - 180 i 
0 0 0 

180 - 135 .- 90 • To'IHOCTb ueuTpoBKH HCTO'IHHKa 6bma He xy;>Ke 

1% H KOHTponHpoaanacb B Ta'leBHe aKcnepHMeHTa. 

AHanua aKcnepHMeHTanbHhiX pe3YnbTaToB 

Ilcry'leHHhie HaMH 3Ha'leHHSI Koa«P«J!HnHeHTOB yrnoaoii KoppenHUJIH A 2 

H A 4 c y'leToM nonpaBoK Ha · TeneCHhiH yron H cny qaflHhie connaaeHHSI rrpH

neaeHhi B Ta6n. 1. Ha puc, 2 H 3 npeacTaBneHbi rpac!JHKH Apuca-BuaeH6eKa 

c aKcnepuMeHTanbHhiMH 3Ha'leHHSIMH Koa«fl«PunHeHTOB A 2 anH nocneaoBaTenb-

HocTeii CliHHOB ypOBHeH H MynbTHIIOnbHOCTeft nepeXOllOB 3/2 (1,2) 

5/2 ( 1,1) 5/2 H 3/2 ( 1,2) 3/2 ( 1,1) S/2, KOTOphie COOTBeTCTByiOT paccMaT
/8/ 

pHBaeM~>IM HaMH napHaHTaM ( TeopeTH'IecKHe 3Ha'leHHSI A 2 B3HThl Ha pa6oTbi ) • 
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B Ta6n. 2 npHBOllHTCH aHa'l:eHHSI Mynb~rronbHOCTeli: nepexolloB, 

11 3/ 
rrony'leHHhle npH aH8JIH3e K03~~HUHeHTOB BHyTpeHHeil: KOHBepCHH ' H 

peayJibTaTOB HayqeHHSI yrnOBblX KoppenHUHHo 

YpoBeHb 206 K3B 

/5/ 
Cornacno aaHHbiM pa6oTbi 

+ 
xapaKTepHCTHKH 5/2 , a COCTOSIHHe 

+ 
5/2 , J-f3yqeHHble K8CK8llbl 576-206 

OCHOBHOe COCTOSIHHe 135 La HMeeT 

+ 
C 3HeprHeil: 206,4 K3B - 3/2 HJIH 

H 664-206 K3B CBSI3hiB810T BbiBOllbl 0 

XapaKTepHCT;fKe ypOBHSI ::!)6 K3B C ll8HHhlMH 0 CnHH8X ypOBHeil: 782,5 H 

+ 
871,0 K3Bo 3TH cnHHbl llOmKHC>I 6biTb 3/2 0 T8K K8K npH H3y'leHHH pacnalla 

135ce ( I" -- /2+) 1 llJISI 3THX ypOBHeil: 6binH nony'l:eHbl llOCTaTO'IHO MaJible 

3Ha'l:eHHSI /og ft : 6,1 H 6,2 COOTBeTCTBeHHO, Ha OCHOBe ll8HHblX itO 3Ha

'l:eHHSIM K03'f>~HUI!eHTOB A 2 H A 4 llJIH KaCKalloB 576-206 H 664-206 k3B 

I 1 3,5/ 
11 npiiHIIMaSI MYJibTIInOJibHOCTb rrepexolla c 3Heprlleil: 206 K3B KaK M 1 ' , 

MO)KHO CllenaTb BbiBOllo 'ITO cniiH ypOBHSI C 3HeprlleH 206 K3B 
+ 

5/2 

piiC, 2, 3TOT peayJibTHT H8XOlliiTCSI B COI'JI8CHH C llBHHbiMII no HayqeHIIIO 

pacnalla 
135 Ce , KOTophie noKaaanH, 'ITO He Ha6nJOllaeTCSI pacnalla Ha 

ypoBeHb 206 K3B, llaHHbie no YI'JIOBbiM KOppeJISIU.IISIM n03BOJIH.'IH onpelleJIUTb 

B03MO)I{HyJO MYJib'rliiTOJib;JOCTb H 3H8K K0:3¢~HUHeHTa CMeCH Cl llJISI nepeXOllOB 

576 H 664 K3B, llnH nepeXOll8 576 K3B Haiii pe3yJibT8T ll8eT llBB B031<10)1{Hb1X 

aHa'l:eHH£ MynbTHnonbHOCTH: MIT( 12,0 :!::. 0,8)% E2 HnH no'ITH 'IIICThrfi E2. 

MyJibTHnOJibHOCTb E2 HCKJIIO'l:aeTCSI Ha OCHOB8HHH llBHHhiX no II3y'leHHIO 

/3,5/ 
3JieKTpOHOB BHyTpeHHeH KOHBepCHH , llnH nepeXOll8 C 3HeprHefi 664 K3B 

ll8HHbie no yrnOBhiM KOppeJISIUHSIM H no 3JieKTpOHaM BHYTpeHHefi KOHBepCHH 

He n03BOJISIIOT ClleJiaTb Bbi6op Me)Klly llBYMSI llOnycTHMbll\111 3Ha'l:eHHSIMH CMeCH 

MYJibTHnOJibHOCTeli: - Ta6n, 2, 
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l 
YpoBeHb 299,8 KSB 

3HaifeHHSI KoacP4lHuHeHTOB A 2 H A 4 nnR KaCKana 571-300 KSB CBH-

neTenbCTBy~T o6 HaoTponHocTH ~YHKUHH yrnosoro pacnpeneneHHR paccMaT-

pHB8eMbiX H3ny-'leHHfi, 'ITO CornacyeTCSI CO 3H8'1eHHeM CnHH8 1/2 JlnSI 

COCTOSIHHSI 299,8 KSB, 3TH Jl8HHbie nO)lTBepJKJl8~TCSI eme cneny~UIHMH 

o6CTOSITenbCTBaMH: a) Ha6n~naeTCSI JlOBOnbHO CHnbHOe aaceneHHe COCTOSI-

8 r35Ce ( I" 11 +) ) HHSI 299, K9B npH pacnane = 2 t 6 MynbTHnOnbHOCTb 
135. + 

nepeXOJl8 C 9HeprHeit 299,8 K9B H8 OCHOBHOe COCTOSIHHe La ( 111 = 5/2 ) 

ecTb E2. 

YposeHb 265 KSB 

/5/ + 
B pa6oTe ypoBH~ c aHeprHeit 265 KSB npHnHCbiBaeTCR cnlfH 3/2 

+ 
H8 OCHOBe Jl8HHbiX 0 cnHHe COCTOSIHHSI 299,8 K9B 1 11 = 1/2 (aHa'leHHe 

KOToporo noJlTBepJK)laeTCSI H8UIHMH Jl8HHbiMH no yrnOBbiM KOppenRUHSIM ) H 

/59/ 
MynbTHnonbHOCTH nepexona c aHeprHeit 34,5 KSB THna M 1 ' , Hnymero 

c cocTOHHHH 299,8 KSB Ha cocTORHHe 265 KSB, B aToM cny'lae aHanHa 

aHa'leHHH A2 nnR KacKana 605-265 KaB (pHc, 3) npH npennono*eHHH, 'ITO 

/4/ 
MynbTHnonbHOCTb nepexona 265 ecTb M1 , naeT nsa aHa'leHHH MynbTH-

nonbHOCTH nns nepexona 605 Kas: M 1 + ( 15 :!:.. 6)% E2 H M 1 ,+ ( 62:!:,.8)% E2, 
/3/ 

OocnenHee 3H8'1eHHe MynbTHnOnbHOCTH He CornacyeTCSI C Jl8HHbiMH pa60Tbl 

no H3y'leHH~ aneKTpOHOB KOHBepCHH, CTp8HHbiM B 9TOH CHTyaUHH SIBnSieTCSI 

135-
TOT ~aKT, 'ITO ypoBeHb 265,3 KaB He aacenseTcH npH pacnane -~. , ecnH 

/10/ 135 
npHHHTb npennono*eHHe asTopoB pa6oTbi o ToM, 'ITO cnHH Ce 

eCTb 1/2+." 

lleTanbHbiA pac'leT MaTpH'IHbiX aneMeHTOB B npennono*eHHH nepexona 

THna faMoBa-Tennepa HnH ~epMH Ha cocToHHHe c aHeprHeit 265 KaB np~ 

pacnane 135 Ce , soaMO*Ho, noasonHT BbiCKaaaTbCH o npHpone aToro cocTos-

HHSI0 
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/ 135 
XapaKTepHaSI qepTa cxeMbi pacnaJla Ce aaKniO'IaeTCSI · s ToM, 

'ITO 6onbWHHCTSO soa6y)!(JleHHbiX yposaeA 135 La HMeeT MBnbie aHa'!eHHSI 

CITHHOS 3/2+ HnH 1/2+. TaKoe nono*eHHe TpyJlHO 06~SICHHTb KBK HB OCHOSe 

o6ono'le'IHOA MOJlenH, TBK H HB OCHOSe MOJleneA:, Y'IHTbiSBIOUIHX saaHMOJleA:cT-

BHe OJlHOKSBali:'IBCTH'IHbiX COCTOSIHHA C KBBLipynonbHbiMH KOne6aHHSIMH OCTOBB 

SIJlpa, ITOSTOMY Tpe6yiOTCSI JlOITOnHBTenbHbie BCCneLIOSBHBSI CTpyKTypbl COCTOSI
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Ta6mtua I 

SBaumts K03i»BUIICH'fOB yrJioBol Ko~peJIRUIIII At. 11 A4 
J;llft lleKO!OpYX lt8CKS;40B B H)tpe I3 Ca. 

5Bepru KacKaJ; A2 !4 ypOBHft 
(mus) 

782,5 

206,4 576-206 +0 ,I26t.0 ,012 -o,OI4t,0,022 

0 

871,0 

206,4 664-206 +0 '294±.0 '022 +0,04It.0,046 

0 

871,0 

265,3 605-265 -o,088t.O ,007 -o,003t.O ,014 • 
0 

871,0 

299,8 571-300 +0,005:t.O,OI7 +0,003t,0,029 

0 
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TatSDIUl 2 

IJllltDIIOUBOCft II 8118K KOScfxMIUieB~I CII8CB ~ ~lUI 
•eao~pwx oepexo~o• • Qpe -135 L~. 

Depexo~ 

(a•) 

576,5 

605,7 

664,~ 

PatSo~a /I/ Padota/3/ 

II,(E2) 

II+E2 

9 

Hacto~s patSo~a 

II+(3~)~E2 BD 

E2+(1QV). 

aHaxS 

)0 

)0 

)0 
>o 



Ce135 
112+~. 17,6<toc 

jt,p+ 

312 + -~-T'--------,-....--r----
3 /2 + ---+----~--...-+----+----
3 /2 + _.....,....~......------,----+--+---+---

871,0 6,1 37 
827,4 6,9 5 
782,5 62. 30 

~ 

1/2 + 
312 + 
5/2 + 
7/2+ 

664,0 

c 
~(C) * 

-+-~~~t-+-+-t-..&oJ...-tr-100-..t-_ 299,9 6,6 16 
~~·--~-+~-~~:~~~-- 26~3 
-t---ri~O\-J~_.._-+-.....;;;.___."--L-+IIMI- 206,4 
__ .._.....,..--4--t-__. __ --&..ICOI- 119,4 Tp=1,54- Hcek 

sp+--~--~~~~------~~ 0 

Jfi E k:t6 log(ft) J% 

135 
PHc. 1. CxeMa pacrra.ua Ce • 
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I r-

r 
f 

I 
I 
f 

t 

A a 
0,4 

0,2 

0 

-0,2 

-0,4 

0 

o>o 

Afkcn 
·---+-~ (664- 206) k98 

A31<cn 
2 t 

t---"'*+-----t--t-- ------·-+--t--t-1( 576 - 2_0 6) k98 
0 <-0 3tllt2J312ft,tJs12 

0,2 0,4 0, 6 0,8 1,0 Q 

Pnc. 2. fpat)JHKH ApHca-BHileH6eKa llnH KacKalloB 576-206 H 664-206 K:aB. 
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o<O 

a,a5 

a 

-o,a5 

-a,1a 

a 0,2 0,6 0,8 

PHc. 3. fpa~HK ApHca-BHaeHoeKa ang KacKaaa 605-265 KaB. 
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