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AMOB E., BbrnoB u., EHHKOBa M., )!\eneB )!<,, ne6eneB H.A., P6-5794 
neHeB 11., <PoMHHL!X B.l1., XeppMaHH E. 

HoBLre cneneHHH o6 ypoBHHX 
132 Ra, Bo36y;KnaeMbiX nprr pacnane 

132 /,a U 132ml,a 

11ccnenoBa/!I'!Cb cneKTqbr KOHBepcrroH~~~x ::meKT[JOHOB, raMMa-ny'Ieii 

u raMMa-raMMa coBn{lneHHii nprr pacnane La . Ha OCHoBe nony'IeHHbiX 

pe3ynhT8TOB YTO'IIIeHa CXeMa B036y;KneHHL!X COCTOHHHii 132 Ba. BBeneHbl HOBble 

YPOBHH 0 U llpUIIUCBHbl KBBIITOBb!e XapaKTepUCTHKH psmy y~OBHeii CXeMbl, 06pa

l!l8eT 118 C96H BHHM8HH9 CyTII9CTBOB8HHe MHO/K9CTB8 ypDBHeif OTpUUaTenbHOii -

'19TIIOCTH rrprr 3Heprrru Bblllle 2 MaB. npennonaraeTCH, 'ITO 3TO HeiiTpOHHb!e 

KB83H'I8CTH'IHL!e COCTOHHH51, onHa H3 KOMIIOH9HT KOTOpb!X 51BnH9TC51 'BHOManb-' 
Hoi!' (/"«11/2- BMecTo hll/?). I 

fipenpHHT 06be,llJIHeHHoro HHCTII'J'YT8 ll,llepllhiX HCCJie.QOB8HHit. 
•• ,lb&ra, 1971 

Amov B., Vylov Ts., Enikova M,, Zhelev Zh., 
Lebedev N., Penev 1,, Fominykh V., Herrmann E. 

P6-5794 

New Information of 132 Ba Levels Excited in the Decay 
of 132 Laand 132 m La 

Spectra of conversion electrons, of y -rays and of 
yy -coincidences from the decay of 132 La were investigated, 

fusing on the obtained results the scheme of 132 Ba ·excited states 
was made more accurate. New levels were introduced and quantum 
characteristics were ascribed to a number of the scheme levels. 
The fact of existence of a great number of levels of negative pari
ty at the energy above 2 MeV attracts ones attention. They are 
supposed to be neutron quasiparticle states, one of their compo
nents being "anomalous" (/ 17<11/2- instead of hll/2). 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1971 
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Hayqeamo cxeMbi pac 

Han6onee aeTanbHD oaa nc 

OHHbiX sneKTpOHOB 6bin MaJ 

raMMa-rrepexoaon ae 6brnn 
/9/ 

noame, B pa6oTe 1 

T ~ = 25 MHH). neKep 

r-..epnoe ( I" = 8-) cocTos 

Hwe COCTORHHR KOH~nrypau 

pb!X 3acenmoTCR HeKOTOpb 

Mep, n (d3/2+)n(9/2-) ). 

B coceaanx ne'leTHbiX Rapa: 

RBnReTCR ae~opMHpOBBHHhll 

K aanbneilmeMy nccneaonan 

I.~ 

HaoTorr 
132 La rrony'I< 

TOHBMH ( E p= 880 M 9B) I 

Hccneaoaanacb ~paKung naJ 

2-4 qaca rrocne KDHUa o6n) 



l1ayqenmo cxeMbi pacrraaa 
132 

La-
13 2 

B a rrocBmuen pHil pa6oT
1 1

-
81

• 
171 181 

Han6onee aeTanbHO ona nccneaoBana B n , oanaKo crreKTp KDHBepcn-

OHHhiX aneKTponoB 6bm Mano nayqen, a MHorne na naenTncpnunponaHHhiX 

raMMa-rrepexoaoB ne 6hmn paaMemeHbi B cxeMe pacrraaa. 
191 

noa)!{e, B pa6oTe , 6bino coo6meno o6 OTKpbiTnn naoMepa 132 m La 

I 101 
(T ~ = 25 MHH). OeKep . llHTeprrpeTnpoBan bCHOBliOe (/ 77 = 2-) H ll30-

M3pnoe ( / 77 = 6-) cocToHHllH 132 
La KaK "anoManhllbJe" llBYXKOMIIOIIeHT-

Hbie cocTOHHnH Koncpnrypaunn p ( d F ) n ( ff- ) , ·· rrpn pacrraae KoTo-

t32Ba • ( pbiX 3acenHIOTCH neKOTOpbie ypoBnn ananornqnon rrpnpOllbi narrpn-

Mep, n (d3j2+)n(9j2-) ). "AnbManbHOe"coCTOHHHe 912- (BM9CTO h1112-) 
' I 11 121 

B coceannx neqeTHhiX Hapax BCTpeqaeTCH KaK naoMepnoe ' n, BepoHTHo, 

HBnHeTCH aetflopMHpOBaHHbiM COCT051Hll9M 912-15141 • 8TO IIOBb!lllaeT lliiTepeC 

K aanbneiirneMy nccneaoBanniO cxeMbi pacrraaa 132 
La • 

1. 8KCII9PHM9HTanbHa51 MeTO)lHKa 

u t32La 6 " naoTorr rronyqanc51 rrpn o nyqennn raaomumeBon Mnrnenn rrpo-

TonaMn ( E P = 660 M sB) 11a cnnxpounKnoTpolle Ol1.Hl1 B Teqenne 2-4 qacoB. 

l1ccneaoBanacb cppaKunH nanTana, xpoMaTorpa<PnqecKn DhiJlenellnaH qepea 

2-4 qaca rrocne Konua o6nyqenng Mnrnenn. nng nccneaoBaHn51 raMMa-nyqeii 

3 



npii pacna,lle II30Mepa 
132

m La MIIlli9Hh o6nyqanacb 15 MIIHyT, a ~p8KUIIH 

naHTaHa Bbl.ll9JISJJiaCh qepe3 15 MIIHYT ITOCJie KOHUa o6nyqeHIIH M9TO.llaMII 

/13/ 
6biCTpoil pa.lliiDXIIMIIII 

raMMa-cne~Tp II.::Jyqancg a a cneKTpoMeTpax c Ge ( Li )-.lleTeKTopaMII 

• 3 
C qyBCTBIIT9JlhllbiMII 06'beMaMII 10,25 II 40 CM II pa3perneHIIeM 4 + 5 K3B, 

raMMa-raMMa COBITa.ll9HIISJ II.::JyqaniiCh C ITOMOllihiO .llBYXM9pi!OI'O aHaJIH

.::JaTopa 11a 6aae 3BM "MIIHCK-2"
1 141 

II .llByx Ge( Li) -.lleTeKTopoa c qya-

3 
CTBIIT9Jlbllb!M 06'h9MOM 30 CM , i13MepSIIIHCb O.llHDBpeMeHHO CIT9KTpbi COBITa-

.ll9HIIll C raMM8-KBaHTaMH 7 nepeXO.llOB ( CM, Ta6n, 2) H 5 11 3a.lla!OWHX DKOH" 

B CDC9,llCTBe C ~DTOITHKaMH 9THX nepexO.llOB, qTo IT03BOIIHJIO yqecTb COBITa

.ll9HHH C KOMITTOHOBCKIIM !J'oHOM, 

CneKTp KDHBepcHOHHhiX aneKTpoaoa IIccne.llDBancg na MarniiTHOM 6eTa

cneKTpoMeTpe c .llBoilnoil .llByKpaTnoil ~oKycHpOBKoil ·Ha yi'on TT..;2H HH.::JKo-

• /15/ 
~oaoaoil CHCTeMOH pei'HCTpauHH sneKTponoa , Paaperna10mag cnoco6-

HOCTh npu6opa 6bma 0,2-0,3% npH. caeTocune "'0,15% OT 4rr • 

... 

2, 3KcnepnMeHTanhHbie peaynhTaTbi 

YacTb cneKTpa KDHBepciiOHHhiX sneKTpoHoB npe.llCTaBnena na pnc. 1. 

B Ta6n. 1 ,llaHbi IIHTencnBHOCTII KDHBepcnoHHhiX sneKTpoHOB I k n 3Kcnepn

MeHTanhHhle 3Haqei!IIH Ko9¢~1IUII9HTOB BHyTpeHHeil KOHBepCIIII a pSI.lla 

k9KCIT, I 16/ 
raMMa-rrepeXO.llOB, nocne,llJIIIe IIOpMHpOBaJibl K TeopeTHqecKOMy 3HaqeHIIIO 

a k nepexo.lla 464 K9B npn npe.lliTDJID)K9JIIIn, qTo ero MynhTnnonhllOCTh E 2. 

npn BbJqiiCJieJIIIII a k npiiiiSJTbl cpe,llJil!e .::JJiaqeJing IIHTeHCIIBHOCTeil I'8MMa

/7/ /8/ 
nyqeil I y , B.::JHTbie na .llaJIHhiX Harnnx H.::JMepeHnil n pa6oT H , rrpnqeM 

npe.llrroqTeHne OT.llaBanoch HarnnM peaynhTaTaM, 

171 
B pa6oTe onpe.lleneHbi a k H MYilhTIIITDJihHDCTII 10 caMbiX l!HTeHCIIB-

HhiX nepexo.lloB, HarnH peaynhT8Thi, rroMnMo 9THX .llBHHhiX, CO.llep)KaT T8K)Ke 

cae,lleHHH o 18 .llPYI'IIX rrepexo.llax. Cpe.lln HHX o6Hapy)KeH nepexo.ll c 9Heprneil 

4 

1503 K3B1 KOTOpblll He. Hats~ 

yTBE J)K,llaTh, qTo ero MYilh' 

Ha piic, 2 rroKa.::JaHa • 

I!OCHT9Jlh!T!.I'.' IIHT9HCIIBHOCTI 

.lleHbi a TaG;t, 2. Onn Bhlpa: 

D.llHOMepnoi'o crreKTpa I y .. 

3HaqeHIIH IIJITeHCIIBHOCT~ll C 

nao6pa)KeJIHoil Ha pnc. 3,· 

llaHHbl9 0 r8MM8-I'8M 

CYIOTCH C HalliiiMII peaynhTE 

c y .567 . ·.nonyqena noaag 1 

540, 1046 li 1534 K9B 1 Ha I 

COBIT8.ll9Hllll y 540 c y 66 

540 K3B 6blll nerrpaannhHO 

c y567 I <I , 
YYaKcn, Y 

Cne.llDBaTeJihHO, TOJihKO qac 

rrepeXO.llOM M9)K.llY ypOBHHMI 

CTOpOHbi1 MyllhTIIITOilhHDCTh 

HHH a k ( Ta6n. l) cne.llye 

3TO ilaa rrepexo.lla pa3HhiX 1 

HliX HHT9HCliBHee rrepBDI'O E 

464 K9B, nonyqeHa .T8K)Ke: 

cna6brX nepexo.lloB, 

B Ta6n. 3 .ll8Hhi nnTeJ 

mnecg K MOM9HT8M BpeMeH 

o6nyqeang MnrneHII, T,e, .llD 

9TliX HHT9HCliBHOCTeil .ll89T 

ll30Mepa B liHTeHCliBHOCTH C 

(eM, Ta6n. 3). 3na:<~eHII~ 81 

135 K9B 1 ITpOliCXD.llHlli9I'O B 



aeb 15 MIIIIYT1 a cppaKUIIH 

a o6nyqeunH MeToaaMn 

c Ge{ Li )-aeTeKTopaMn 

paaperneniieM 4 + 5 K3B, 

>llihro aByxMepuoro ananii

'Li) -aeTeKTDpDB e qyB-

apeMeuno erreKTphl eoBrra

• 2) n 5 "aaaarorniix oKoll" 

~03BOiiiiiiO yqeeTb eoBrra-

WneH lla Mal"IIIITIIOM 6eTa

,fi lla yron rr{2 II IIII3KO-

P aapernarornaH erroeo6-

l,l5% OT 4TT , 

rnbTaTbl 

rpeaeTaBnena 11a p1Ie, I, 

~eKTpOHOB lk II 3Kerr~pn-

KOHBepeiiH a pHaa 
k 3Kerr. I 16/ 

peTIIqeeKOMy 311aqeii1Iro 

31'0 MYilbTIIITOilbiiOeTb E 2: 

IIHTSHeiiBIIOeTeii raMMa-
. /7/ /8/ 
pa6oT II , rrpnqeM 

bHOeTII 10 eaMbiX IIIITSIIeUB

aallllblX; eoaep)l{aT TaK)I{e 

3py)l{ell rrepexoa e 3lleprneii 

1503 K3B1 KOTOpblll 118 11a6nroaaeTeH B raMMa-erreKTpe, li IT03TDMY MO)I{I!O 

yTBE >maaTh, qTo ero MyilbTnrro.nhnoeTb E 0 • 

Ha pRe, 2 rroKa3alla qaeTb erreKTpoB raMMa-raMMa coarraaeuRii, a oT-

IIDCHTenhHI·i'.' nnTeiiCifBHOeTH raMMa-raMMa coarraaei!Hii I · rrpRae-
yy:aKerr, 

aellbl B Till"i• 2, Oun Bblpa)l{el!bl B eaHHHUaX HHTei!CliBHOeTeii raMMa-nyqeif 

oanoMepuoro erreKTpa I y . llnH epaaneHHH B Ta6nnue aaHbi pacq~THhie 

auaqeHHH nuTencHBnocTeii coarraaenHii, cooTBeTeT~yromRe exeMe paerraaa, 

11306pa>KeHHOii 118 pHe. 3, 
171 

llannhxe o raMMa-raMMa ·coarraaennHx a pa6oTe B oeuoauoM eorna-

eyroTeH e narnnMH peaynhTaTaMn; ue rroaTaep>KaeHhi nnrnb eoarraaeHRH y 1046 

c y 567 . Oonyqeua HOBaH KOiJHqeCTBeHHaH HHqlDpMaUHH 0 rrepexoaax 479, 

540, 1046 II 1534 K3B 1 Ha OCHOBe KDTOpOii BBeaeHhl H0Bbl8 ypoBHH, 8 enyqae 

coBrraaeunii y 540 e y 663 I <I Y , eneaoBaTenhuo, rrepexoa 
yy:aKerr. 17,81 

540 K:aB 6hrn nerrpaannhHD paaMemeu a cxeMe • Opn .coarraaeuRR y 1534 

c y567 I <I , 
YY:aKerr. Y 

a rrpn y1534 e y464 I =I ( Ta6n, 2). 
yy :aKerr, Y 

CneaoBaTenbHD, TOilbKO qaCTb HHTeHeHBHOeTH illfHifll 1534 K3B o6yenOBii8Ha 
- + .. 

rrepexoaoM Me )Kay ypoBHHMH ( 3 ) 2566 K3B n ( 2 ) 1031 K:aB, C apyroii 

cTopoHhi, MynhTnrronbuoeTb :aToro rrepexoaa aon)I{Ha 6hiTb E 1 '· a H3 3f!aqe

HHH a k ( Ta6n. l) eneayeT MynhTHITOilbHOCTb Tnrra E 2 ( M1). no- BIIaHMOMY' 

:aTo aaa rrepexoaa pa3HbiX MynbTHrroixhnoeTeii -E 1 H E2 ( M1). BTopoii R3. 

HHX HHTeucnauee rrepaoro H aaeT BKnaa a eoarraaennHx TDnbKD e rrepexoaoM 

464 K3B, Oonyqeua .TaK)I{8 KaqeeTBSHHaH HH<jJOpMaUHH 0 eoBrraaeHHHX pHaa 

ena6bxx nepexoaoa. 

8 Ta6n, 3 aaHbl liHTeHeHBHOeTH HSKOTOphiX raMMa-nepexoaoa, OTHOeH-

mneeH K MOM8HT8M BpeMSHH t 
0
= 30 MHH If t 

0 
•> 3 qac rrocne Kouua 

o6nyqeuHH MIIllieHH, T,e. ao If rroene pacrraaa H3DMepa 
132mLa. CpaaueuHe 

3THX HHTSHeHBHOeTeii aaeT B03MO)I{I!OeTb OUSHHTb qneThlll BKnaa paerraaa 

1328 "''[' H30Mepa B HHTeHeHBHOeTH eOOTB8TCTByro1l1HX nepexoaOB a - u 

(eM. Ta6n. 3). 3ua~eunH 81' Bhxpa)l{eHhi a eanunuax HJITeHOIIBHoeTn rrepexoaa 

t32L 19/ ( 4 ) 135 K:aB, rrpoHexoaHmero a Hape a pnc. • 

5 



3. 05cy)!{nenne cxeMbi B035y)!{neHHhiX yponneii: 131 Ba 

Ha pnc. 3 nan a cxeMa Bo35y)!{neHHhiX yponneii: 
131 

Ba, ncrrpannenna.11 

H norronnennafl na, ocnone HalliHX 'pe3ynhTaToa, a ua pnc, 4 - rrpe.urronarae

Ma.ll cxeMa pacrrana H30Mepa 131 m La • 

Ha ocnone MynhTHrronbHOCTH rrepexo.uon ( Ta5n. 1) n 3Ha'IeHnii: log ft. 

HaMH Ilplllll!CaHbl KBaHTOBbJe XapaKTepl!CTHKH ( 'I9THOCTb H CIIHH) pfi.UY BBeneH
. 17/ '::\ 

H&IX panee ypOBUeii: o vTO ypOBHH .rronO)!{HTenbHOii: 'I9THOCTH! 1685 K3B 1 

I = 2 nnn 3; 1728 Kan, 1 = 2,3 nnn 4 I = 4 5onee nepoSITHo H3-3a 

3aceneunSI ypoBHfl rrpn pacrrane H30Mepa - pnc. 4) - n yponun oTpnuaTenh

noii: 'IeTHOCTH! 2854, 3217, 3423 H 3492 K3B 1 1 = 2 HnH 3 ( nepeXO.llbl 

He HAYT Ha o·CHOBHOe COCTOfiHHe) i 3155, 3562, 3633 H 3662 K3B
1 

1 = 1 

HnH 2 (rrepeXOflbl HAYT Ha OCHOBHOe COCTO.IIUHe), 

Pe3ynhTaTbi raMMa-raMMa connanenni\: ( Ta5n. 2) nonTBep)!{.uaroT 
171 

BBenei!Hbie panee yponun, 3a ncKnroqenneM yponneii: 1546, 1667 n 2077 Kan, 

H .UaJOT OCHOBaHHfl BBeCTH HOBbie ypOBHH, 

. . I~ + 
Dpe.unonaraeMbiH ypdBeHb 1503 K3B 1 = 0 1 BBO.UHTCfl Ha OCHOBe 

nepexona 1503 K3B c nepoSITHoii: MynhTnrronhHDCThJO E 0. 05napy)!{eu ellle 

cna5bJii: nepexo.u c aneprneii: 4 72 K3B ( pnc. 1), KDTopbiii: MO)!{HO pa3MecTHTb 

I 17/ M9)!{.llY ypOBHfiMH 1503 II 1031 K3B, Cornacno TeopHH naBbl.llOBa-qa5aua ' 
+ 

3HeprHfl BTOporo 0 COCTOf!Hllfl B 3TOM fi.Upe "' 1600 K3B1 'ITO B rpaunuax 

nonycTHMoro cornacyeTcSI c HalliHMH rrpe.urrono)!{eHHfiMll. HeT .uaHHhiX o cy-
+ . + 

llJ9CTBOBaUHH npyrHX 0 COCTOfiHHii:, Han: HMep, 0 ypOBHfl .UByx<jJOHOHHOrO 

TpnrrneTa, Cne.uyeT OTMeTHTb, 'ITO CIIHH H IIpHpo.ua OCHOBHOrO COCTOfiHH.II 

1JZL + u1JZB a He 5narorrpl!SITCTBYJOT 3aCeneHHIO 0 COCTOfiHHll a , 

Yponellb 1511 K3B ,/ 17 + + 
3 HnH 4 1 BBe.UeH Ha OCHOBe raMMa-

raMMa conrra.uennii. Crrmr I = 3 Mhl C'IHTaeM 5onee nepoSITHhiM, Cornacno 
/18/ 

CaKaH , 3TOT ypoBellb MOX\HO HHTeprrpeTHpoBaTb KaK BTOpoii 'IneH KBa3l!-

raMM8-BH5paUHOHHOii: nonocbi ( K =2 ), ocnonannoii: na yponire 1031 K3B 

( I 17 = 2 +). 0TIIOllleHHfl rrpnneneHHhiX nepoSITHOCTeii: rrepexo.uon rrpn pa3pSI.UKe 

yponneii: aToii: rronochl pannhl: 

6 

( BE2 ;3+

( BE2 ;3~
B cocenneM H.upe 134 e'a 
3To cornacyeTc'.ll c TeM, 

5apneBbiX .11nep. 

BhiBO.llhi 6 .unoii:noii: , 

npenrronaraeMbiii: yponenr: 

ellJe ana rrepexona, pa3p.11 

Hhl9 3Ha'Iel1Hfl CIIHlla H 'I@ 

YponeHb 2026 KaB, 

conrranennii:, HnTencnnnoc 

567, 663 1 899 H 1046 K3E 

HOBbJX ypOBHeii: 1511 K3B 

cnnnocTeii: rrepexo.uon Mex 

nanne 3THX yponneii: rront 

Mepa 132
m La ( Ta5n. 3, 

H3 MynhTnrronhHOCTE 

' DeUb 2026 K3B C ypOBHfiM 

naeMoro ypoBH.II I .4 6 

n 3Ha'Ienne·crrnna I 5 

log ft rrpn pacna.ue H3 

5biTh o5'hfiCHeno .3acenenn 

ne)KallJHX yponneii:, 

Cne.uyeT OTMeTHTb1 

132 
JOTCfl rrpn pacrra.ue LQ 

(pHC, 3), DO-BliAHMOMy, ' 

HOro COCTO.IIHH.II, Mbl O)!{l!, 

I 17 + u = 6 OCHOBHOII KBa31IJ 

HHMH fi.UpaMH H no <jlopMy 



'POBHeit 132 Ba 

1328 rr a, ncrrpanneunaR 

~ pnc, 4 - rrpearronarae-

[, 1) n auat:reunit log f t . 

)CTb n crrnu) pRAY nneaeu

it t:ICTHDCTH: 1685 K9B, 

6onee nepoRTHO na-aa 

- H ypOBHH OTpHUBTenb-

2 nnn 3 ( rrepexoJlhi 

3 H 3662 K9B 0 J = 1 

, 2) IIDJlTB8p)KJl8JOT 

llleit 1546, 1667 H 2077KaB, 

BBOJlHTCH 118 OCHOBe 

>EO. 06uapy)KeH eute 

)ph!H MO)KHD p83M8CTHTb 
/17/ 

~n .LlaBhiJlOBa-l.Ja6aua , 

lOO Kan, t:rTo B rpaunuax 

HMn, HeT JlBII!Ih[X o cy

rpoBIIR JlBYX~OHDIIIIOrO 

DCIIDBHOrO COCTOgiiHR 

mnil 132 Ba 

118' DCIIOBe raMMa-

~ nepoHTHbiM, Cornacuo 

KBK BTopoit t:rneu KB83ll

~ yponue 1031 KaB 

i rrepexoaoB rrpn paapHAKe 

(B£2;3+-2~) (B£2;2:-2;) 
= 30 H. - = 40. 

(BE2;3+-2iJ (B£2;2:-o+) 

8 coCeJlHCM HJlpe 134 8a 3118'i811HH 9THX OTHDIIICIIHH 6onbllle (70 H 180), 

8To cornacyeTCR c TeM, t:rTo 132 Ba 6nn)Ke K ae~opMIIponauuoit o6nacTn 

6apneBhiX Haep, 

BblBOJlhl 0 JlBDHHOit nHIIHH 1534 K9B ( § 2) Jl810T DCIIDB8!1He BBCCTH 

rrpearronaraeMhiH ypoBeHb 1888 K9B, Oo p83HDCTH 9Heprni! MD)KHO p83M8CTI!Tb 

eme ana rrepexoaa, paapR)KBJOlliHe aToT yponeuh: 866 n 1998 Kan. BepoHT-
+ + 

Hhl8 3H8'i8HHH CITHH8 H t:rATIIOCTl! MoryT 6hlTb 1 l!nH 2 , 

YpoBeHb 2026 KaB, I" = 4- nnn 5-, nneaeu ua ocuone raMMa-raMMa

conrraaennfi, I1uTeucnnuocTn conrraaeunfi Me)Kny rrepexoaaMn 540 KaB n 4 78, 

567, 663, 889 H 1046 K9B ( Ta6n, 2) MO)KHO 06'hRCHHTb TDnbKD BB8Jl8HH8M 

HDBhiX ypOBliCH 1511 K9B H 2026 K9B, Ha OCHDBC 6anal!C8 al!eprnfi H HliTCli

CHBHDCTefi rrepexDJlOB Me)KJly HHMH pa3M8lli8H rrepexoa 515 K9B, CymeCTBD

B8HH8 9T~X ypDBHefi ITDJlTB8p)KJl88TCR T8K)K8 peaynLT8T8Ml! pacrraaa ll3D

Mepa 132 m La ( Ta6n. 3, pnc. 4). 

l13 MynhTHITOnhHOCTefi rrepeXOJlDB 515 ll 540 'KaD, CBH3b[B8JOlliHX ypo

BCHb 2026 K9B C ypDBHHMH 1511 H 2566 K8B 0 cneayeT, 'iTO CITHH p8CCM~Tpll-

naeMoro ypoBHH I 4 6onee nepoHTel!, Henh3H rronuocTbJO ncKnrot:rllTh 

n auat:renne · crrnua I - 5, Ha aTo yKa3hiBaeT, uarrpnMep, unaKoe anat:reune 

log ft rrpn pacrraae n3oMepa ( pnc, 4), no, c apyroit cTopDHbi, aTo MD)KeT 

6biTh o6'bHCl!euo .aaceneuneM ypoBUR 2026 KaB rrocpencTBDM pa3pHJlKH Bbime

ne)Kamnx yponuefi, 

CneayeT oTMeTHTh, t:rTO yponmi KonneKTHBHOfi rrpnpoJlhi cna6o 3acenH-
132 

JOTCR rrpn pacrraae La. 8To rrpoHBnHeTCH B BhiCDKl!X auat:reiiHRX log ft 

(pnc, 3), 00-BHJlHMDMy, TO )!{8 CBMOe HMeeT MCCTD H ITpH p8CIT8Jle H30Mep

HOrD CDCTORHHR, Mbi 0)KliJl8nii IIHTCHCHBHOrO aaceneJIHH ypOBHH CD CITHIIDM 

1 77 = 6 + ocuonuo~ KBa3npoTaunouuoit rronocbi 
132 Ba. l13 cpanueunR c cocea

/18/ 
HHMII HApBMH H ITO ~DpMyne EJl)K!IpH ero 9HeprHH JlD,'liKII8 6b!Tb B rpa- .. 



. /9/ 
Hnuax 750 + 850 KaB,. Ho ·HaMn, a TaK>Ke n a pa6oTe .• He 6bin o6Hapy-

>KeH TaKOH nepexon. B ·TaKOM cnyt!ae HenoHHTHO aaMeTuoe aaceneHHe ypOBHH 
. . ·+ . . ' . ' . . . 

1127 K9B 1 I"= 4, aToll: nonoCbi (Ta6n, 3), BoaMo>Kuo, 'ITO ypoaun 1127 K9B, 
. +. . . ' .· . + .· .. ' . 

I" ..; 4 , n 1728 K9B , 117 = 4 , aacemnoTCH nocpencTBOM npennonaraeMoro 
' ; ,•t • - • 

ypoBHH 2118 K9B n nepexonoa 991 n 3 90 K9B (puc. 4), . 
, ,.·,J:.!; 

'06pamaeT na ce6sr BHHMaHne TOT ¢aKT, 'ITO npn a.H,eprnn aoa6y>K!leHHH 

BbJIUe 2 M ~B BCTpe'qaeTCSI MHO>KeCTBO ypOBHeJi: OTpnuaTenbHOfi 'I~THOCTH, 
.. • . . ·• . ·· · I to/ . 
0 npnpone HeKOTOpb!X H3 HHX IleKepOM BbiCKa3aHO MHeHHe 1 'ITO 9TO 

"aHoManbHbie" llBYXKDMITOHeHTHbie COCTOHHHSI KOHQJHrypaUHH n ( d3/2+)n(9 /2 7 
. . rr - I" -

Ypoann 2566 K9B1 I = 3. , n 2842 KaB, = 5 , oH C'IHTaeT MynbTnnneToM 

9TOH KDHQJHrypaUHH, 

HamH peaynbTaTbi He nonTaep>KllaiOT cymecTBOBaHnH ypoBHH 2842 K9B, 

l1a Ta6n, 3 BHllH0 1 'ITO pacnan H30Mepa. 132 mLa He naeT aaMeTuoro 

BKila,[la B HHTeHCHBHOCTH nepeXOllOB 540 H 2102 K9B 1 pa3pSI>K810UlllX ypoBeHb 

2566 K9B, 3Toro ue non>KHO 6biTb, ecnu nepexon 285 K9B CBH3biBaeT ypoBHH 

2842 If 2566 K9B, 
.. 

BMecTo ypoBHH 2842 KaB BTOpbiM 'lnenoM MynhTn:nneTa KoutflnrypaunH: 

n ( d3/2 +)n (9 jr) MO>KHO C'IHTaTb BBeneHHblfi HaMn: ypoBeHb 2026 K9B
1 

f" = 4- n:nn: 5-, C ypOBHeM 2566 K9B OH CBH38H HHTeHCHBHbiM nepeXOllOM 

540 KSB MynbTHnonbHOCTbiO M1 ( E2<<M1J,a npn: pacnane naoMepa oH aacenR-

eTCH HHTeHCHBHee llpyrnx, 

TaKHM o6paaoM, MO>KHO KaqecTBeHHO o6~HCHHTb npnpony n npyrnx 

. v 132 B Il . v ypOBHSH OTpHUaTenbHOti: '19THOCTH a. · 0-BHllHMOMy, 9TO HenTpOHHbl9 

KB83H'I8CTH'IHbl9 COCTOSilllfH 1 OllHa H3 KOMITOHSHT KOTOpblX HBnHSTCH "8HOManb-

non .. (I "«11/2- ). 

"AHOManbiiyiO" KOMITOHeHTy ( HallpHMep, 9/2- BMSCTO h 11/2- ) MO>KHO 
/10/ v 

o6~HC!IIfTb . nn6o lleQJOpMaunen, nn:6o TpexKB831f'18CTli'IHbiM COCTOSIHifeM 

Kon<jlnrypaunn ( h 11 /2) -:
3 

'
5 

( c cenbopn:Tn: v = 3) ,nn6o CBH3biO KBaanqac

THU c <jJononaMH. B nanuoM cnyqae BTopoe npennono>KeHne Menee aepoHTHo, 

TaK KaK Ha nero cnenyeT, 'ITO paccMaTpiiaaeMbie ypoann 132 Ba qerhipexKaa-

8 

an'laCTli'IHbie. Ho ecnn 9'1 

CTBOM E1 nepeXO.I:lOB Ha 

KOMIIOHeHTy ,[le<jJopMIIpOBa! 

yqecTb eme CBSI3b c Konn 

C KOpHonHCOBOH CBH3bl01 

OTpHUaTenbHOti: qeTHOCTli 

BoaMo~Ho npoHBnen 

COCTOHHHfi 1 'ITO Tpe6yeT l 

apeMen >KH3nH 9THX ypOB! 

1. M,M, Gransden and 1 

2. E.Il. fpnropbeB, c.n. ~ 

24, 839 (1960) • 

3, W,R, Ware and E,O, \1 

4, C, Gerschel, M. Paub 

beeck, Nuovo Cimen 

5, G,Julian and S,Jha. 

6, A.A. A6.1:lypaaaKoB, K • .f 

COBSIUaHHH ITO H,[lepHOH 

7. J, Frana, I. Resenka, 

A. Mastalka and L. F 

B. A,Abdul-Malek and 

9, C, Gerschel et N. Pe 

10. n.K. IleKep. I13B, AH 

noKnanoa XX coaemaH: 

11. C, Gerschel, Nucl. Pl 

12, C, Gerschel, N. Perri 



'19/. 
oTe He 6hin o6Hapy-

laM~THoe saceneHne ypoBHH 

>KHO~ 'ITO ypoBHH 1127 KSB, 

acTBOM npeanonaraeMoro 

c. 4). . 

npn ~ileprnn, sos6ymae,HHH 

pnuaTenbHO~ 'l~THOCTH, 

83~1IO MIIeHHC 1 'ITO STO 

nrypaunn n{d3/2+ )n{9jr). 

BDB8HHH ypOBIIH 2842 KSB, 

He aaeT saMeTnoro 

::m, pa3pst>K810UIIIX ypoBCllb 

285 KSB CBH3biB8CT ypoBUH 

ynbTnnneTa KoH¢nrypaun~ 

MH. ypoBCIIb 2026 KSB1 

HHTCHCHBllbiM nepeXOUOM 

1cnane nsoMepa on sacenH-

HTb.npnpoay n npyrnx 

~DMY1 STO. ne~TpOHIIble 

OTOpblX HBnHCTCH "8HOM8nb-

BMeCTO h 11/2- ) MD >KilO 

rf'l8CTH'lllb1M COCTOHHHeM 
' 
3) ,nn6o CBH3bl0 KB83H'l8C-

>no>KeHne Menee sepoHTno, 

1328. ypOBHH a 'ICTblpeXKBa-

snqacTH'lllbie. Ho ecnn sTo TaK, Tpyuno o6bHCHHTb nx paspstJlKY nocpen

CTBOM E1 nepexonos na KonneKTHBllbie ypoBHn •. BepoHTHee cqnTaTb sTy 

KOMnOHeUTy nelf>opMllpOBBHHbiM COCTOHHHeM 1 HanpnMep .9/2-/514/, EcnH 

yqeCTb erne CBH3b C KOnneKTHBHblMH JlBH>KeHHHMH 1 HanpnMep BpaiUeHHe 

C KOpHOnHCOBOit CBH3bl01 MO>Kl!O o6bHCHHTb HeKOTOpble CBOitCTB8 ypOBHC~ 

oTpnuaTenbHOit qeTHOCTH 
132 

Ba 

BosMO>KHO npOHBneHne H30MepHH1 CBR38HHOit C UeKOTOpblMH ll3 STUX 

cocTORHHit, 'ITO Tpe6yeT nanbHeitrnnx nccnenoaaHnfi, HanpnMep nsMepeUHR 

BpeMeH >Kll3Hll STHX ypOBHe~, 

n ll T e p a T y p a 

1. M,M,Gransden and W,S,Boyle, Phys. Rev., ~ 447 (1951), 
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\T 
\1 

:~;; 
I• 

( 

!All'reHCHBHOCT:& ROHBE 

HeROTOpbiX raMIJCl 

Eyo RSB. IIC ± AIK 

464 roo~ 

L. '-464 16,0!:.0,~. 

M''-464 5,4±.0,2 
472 4'.0,2 
479 1,8t_0,3 . 

515 ! !,6±.0,2 
I 

540 I 9,6±.0,5 
L. -540 

! 

! 
!,3±.0,2 

1 56? 12,5±.0,7 
l..-567 2,0±.0,3 

663 i 4,4±.0,2 
L. -663 0,65±.0,05 

697 0,45±.0,07 
88! 0,09±.0,03 
899 . 0,38±.0,05 

1031 I ,30!:.0,10 
1046 0,70!:.0,10 
1221 0,42±.0,05 
!503 0,05±.0,01 
1534 0,15±.0,02 
1581 0,07±.0,01 
1603 

! 
0,10!:.0,015 ' : 

1909 0,25±.0 ,03 
2102 

' 
0,12±.0,02 

2390 O,OI3±.0,0C 
2453 0,006t.O,OC 
2462 O,OII±.O,OC 
2692 0,006±.0,0( 
2754 0,025±.0,0( 

I 

2960 I 0 ,006±.0 ,oc 
3098 0,004±.0,0( 
3197 O,OO?t.O,OC 
3633 0,002±.0,0( 



n and G, Pfepper," 

n, )KyKOB, f,J1, 3a6HHKHH, 

brceuKo, B.H. npnxoahKo, 

KOBo npenpHliT 011fll1, 

§., 1302 ( 1961). 

M.-n., 1961, 

. a. 

·~ ' .\ 

( 
\;....... 

Ta6mm,a I 

IAHTeHcHBHOC'l':& KOHBepcuoHHWC aneuTpOHOB 1.1 MYJI:&THnon::&HOCTH 
HeKo'l'opwc rauua-nepexo~oB np1.1 pacna~e 132~~ · 

Et K3B 

464 
L -464 
M'-464 

472 
479 
515 
540 

L-4 ' 5 0 

I 567 
l..-567 

663 
/... -663 

69? 
88I 
899 

103I 
I046 
I221 
1503 
I534 
I58I 
I603 
I909 
2I02 

' 2390 
2453 
2462 
2692 
2754 
2960 
3098 
3I97 
3633 

I 
i 
! 

' 

IIC ± Altc. I,:tAir 
IOO IOO 

I6,ot,0,5 I 
5,4t_0,2 ! 
<.0,2 I <.0,2 I 

I,B-!-_0,3 : 2,2±.0,5 
I ,6±.0,2 ' 6 ,0±_2,0 . 
9,6±.0,5 : I0,4!_I,2 

I ,3t_0,2 
I2,5±.0,7 

2,0±,0,3 
4,4t_0,2 

0,65±.0,05 

. 20,ot.I ,o 

0,45±.0,07 
0,09±.0,03 
0,38±.0,05 

I0,6±.1 ,o 

I,Q±.0,2 
I ,0±_0,2 
4,6t_0,6 

I ,30±_0,10 
0,7Q±.O,IO 
0,42±.0,05 
0,05±.0,0I 
o,I5±.0 ,02 
0,07±.0,0I 

: I0,5:ti ,o 

0 ,10±.0 ,OI5 
0,25±.0,03 
O,I2±.0,02 
0,013±.0,005 
0,006±.0,003 
0 ,OII±.O ,005 
0 '006±.0 '002 
0,025±.0,005 

' 0 ,006±.0 ,002 
0,004±.0,00I5 
0,007t.0,002 
0,002t_0,0008 

3,7±.0,7 
3,I±.0,4 

• .(: 0,05 
. 2,2±.0,5 
. I ,I±.0,3 

3,7±.0,4 
'I0,7±.I,O 

7 ,9±_I ,o 
I ,3±.0,3 
0,8±.0,2 
I,2±_0,3 

0,55±.0,I5 
2,0±_0,5 
I ,0±.0,3 
0,6±.0,2 
I ,2+0,3 
0,35±.0,I 

11 

' 4 
ci~e.IO (aKcn.) 

IOO (Teop.) 

82±.40 
2?t.I5 

! 92i[8 
i 

63±.6 

42±.7 

45±.I8 
9+5 --. 

8,2±.2,5 
I2,4!_2,2 
I9,0±_6,0 
I4,0±_4,0 
)'IOO 
(6,8±.2~5) 
6,4±.2,5 
2,7t_0,7 
2,3!_0,5 
I ,5±.0,5 
I ,0±_0,5 
0,8±.0,6 
I ,Q±.O, 7 
I ,I±.O, 7 
I ,3±.0,6 
0,6!_0,4 
0,7!_0,5 
0,6±.0,3 
0,6t_0,4 

Myn:&'l'!.1non::r:.-
HOCT:& 
1 

E2 

i 

I E2,Ml 

I EI 
I MI ( E2«.MI) 

I E2(MI< E2). 
I 
I 

E2 

E2,Ml . 
EI 
EI 

E2,MI 
. E2,MI . 
E2,!JI 

EO 
(E2 ,MI) 

E2,UI 
EI 
EI 
EI 
EI 
EI 
EI 
EI. 
EI 
EI 
EI 
EI 
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