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BBE,4EHHE 

lf3ytieHHIO CBOHCTB HetieTHO·HetieTHhiX H,LJ.ep B HaCTOHil(ee npeMH 
Y.LJ.CJIHeTCH 60JihlllOe BHHMaHHe B CBH3H C TeM, 'ITO 3TH HCCJIC,LJ.OBaiiHH 
noJBOJIHIOT nonytiHTh :Ba)I(HYIO un¢opMauuiO o6 ocTaTotiHOM p- n ·- nJau
MO,LJ.eHCTBHH, KOTOpyiO Tpy,LJ.HO llOJIY'IHTh ,LJ.pyrHMH MCTO,LJ.aMH. 

Pa.nuoaKTHBHhiH pacna.n 132 La uccne.nonancn pH.LJ.OM ann)pon 11
- 9/ 

B JTHX ·pa6oTax HJMepnnuch cneKTPhi y -nytieH:, KonnepcuoHHhiX JJieKT
ponon u y- y - conna.nenuH:, na ocnone TaKux uccne.nonanuii 6hiJia npe.n
JIO)I(eHa cxeMa yponneii 132 La . Cnun ocnonnoro cocTOHHHH 1:1

2 La :rrr. = 
= 2- H3MepHJIH 3KCTpOM H ,LJ.p. / 9/ ; Heo6XO,LJ.HMO OTMeTHTh CJIO)I(HYIO 
npnpo.ny yponneH: 132 La , KOTopan .no cnx nop nnoxo HJytiena. 

Onpe.neneHHhie cne.nenun o·cTpyKType yponneH: H,LJ.pa MO)I(HO nony
'IHTh, H3ytiaH nepOHTHOCTH pa,LJ.HaUHOHHhiX nepeXO,LJ.OB. C 3TOH U.eJihiO B 
HaCTOHil(CH pa6oTe H3MepeHO npeMH )l(ll3HH ypoDHH

132La C 3Heprneii 
182 K3B; 

Annapamypa 

J13MepeHHH npOH3BO,LJ.HJIHCh Ha MHOrOKaHaJihHOM BpeMeHHOM ana-. 
i nnJaTope, co6pannoM na 6a3e MarnHTHO -nnnJonoro {3- cneKTpoMeTpa, 

c npeo6paJonaTeJieM Tuna t ·• A . YcTanonKa no.npo6no on~caua n pa-
6oTe /Io/ . · · 

IloAy'leHue ucmot~HUKa 

B 
u 132 c 

H3MepeHHHX HCllOJih30BaJICH MOHOH30TOllllhiH HCTO'IHHK e, 
KOTOphiii 6hiJI nonytieH n peaKunu r ny6oKoro pacmennenun npu o6nytieiiuu 
MHrnenn 'Gd npoTonaMH I E P = 660 M JB, 'I = 2 MKa/na cunxpounK
noTpone JUITI OHJIH. XpoMaTorpa¢utieCKHM MeTo.no:M H3 o6nytiennoH: 
Murnenu · Bhi,LJ.eJIHJiach ¢paKU.HH Ce , nocne tiero ona paJ.nennnach no 
HJo6apaM na Macc-cenapaTope oT.nena JIC u PX JIJITI OHJIH /ll/. 
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3KcnepuM enma/lb Hble pe3y/l &mam&l 

BpeMH :>KH3HH ypOBHH 182 K3B OIIpe.n;eneHO B COBIIa.n;eHHHX KOHBep
CHOHHhiX 3lleKTpOHOB K -182 K3B H •y - nyqeJi C 3HeprHHMH Bhlllle 300K3B. 
BpeMeHHoii crreKTP coarra.n;eHHii rrpe.n;cTaaneH Ha pnc. 1. Ilepno.n; rronypac
rra.n;a nccne.n;yeMoro ypo:BHH 6hm orrpe.n;eneH no 3KcrroHeHunanhHO~Y crra
.n;y Kpnaoii 3a.n;ep:>KaHHhiX coarra.n;eHHii MeTo.n;oM HaHMeHhlliHX KBa.n;paToB: 

'T1; 2 = /0,83±0,11/ HceK. IIorpeiuH:'ocTh B orrpe.n;eneHHH T 1 ; 2 BKmo
qaeT B ce6H CTa THCTH'leCKYIO OlliHfiKy H OIIIHfiKy B KanHfipOBKe UeHhl Ka
Iiana apeMeHHoro aHanH3aTopa. 

06cyJICiJenue pe3yA&mamba 

.+ 
YpoaeHh 182 K3B (I"· =1 ) pa3pH:>KaeTcH rrepexo.n;aMH c 3Heprneii 

182 /El/ H 26 /M1/ K3B Ha OCHOBHOe COCTOHHHe 132 •La (I" = 2- ) . H 
Ha ypoBeHh 155 K3B (I" =2 +) COOTBeTCTBeHHO /B/ ~ . .· 132 
E1 - rrepexo.n; c 3Heprneii 182 K3B B H.n;pe La MO:>KeT rrponcxo.n;HTh 
Me:>K.n;y COCT~HHHeM n(h ll/2 ) /oHO .n.on:>KHO fihiTh IlpHMeCHhiM/ H ano
ManhHhiM HeHTpOHHhiM COCTOHHHeM OCHOBHOrO COCTOHHHH. n(9/z- )/12/ . 
ci>ai<Top 3aMe.n;neHHH .n.nH 3Toro rrepexo.n.a HMeeT 3Ha'leHHe F 3 (E1) = 
= 7830. aM. 

HeKOTOphie 3aKnro'leHHH o CTPYKType ypoaneii 182 H 155 K3B MO:>KHO 
C)J.enaTh H3 ananH3a IIpHBe.n;eHHOH BepOHTHOCTH CBH3hiBaiOil(ero HX M 1-
rrepexo.n;a c 3HeprHeii 26 K3B. 

0CHOBHOe COCTOHHIHf 32 Ce CBH3aHO C ypOBHeM 182 K3B '1 17 = 1+ 
pa3perneHHhiM f3 - rrepexo.n.oM c. eoi It =4,8 /4/ . TaKoe Manoe 3Ha<Je
HHe eog ft. xapaKTepHO TOilhKO )J.ilH rrepexo~OB Me:>K.n;y COCTOHHHeM 

j 1 = e ± 1/2-> h = e +:1 /2 , B .n;aHHOM cnyqae p( d5j2)-> n ( d3j2 ) · 
Cne.n;oaaTenhno, ypoaeHh 182 K3B c 'I"= 1+ HMeeT KoHdJHrypauHro 
P ( g 5 ; 2 )±n n( d 3 ; 2 )~m . YpoaeHh 132 ·La 155 K3B c 'I" = 2 ± Mo-

:>KeT HMeTh KOHdiHrypaiJ;HIO p (!J7 j 2 .. )n(d3 ; 2 ) • KondJHrypaUHH 
p(d3; 2 )n(s1; 2 ) HnH p(d3;2 )n(d3; 2 ) .n;mi H.n;pac Z =57-cBH3a

Ha C B036y:>K)J.eHHeM IIpOTOHa Ha ypoBeHh d3 ; 2 H )J.On:>KHa ne:>KaTh 3Ha
lJHTellhHO Bhlllle. IJony'leHHhiH Ha OCHOBe HalliHX .n;aHHhiX dJaKTOp 3a)J.ep:>K
KH M 1- riepexo.n.a 26 K3B 'F a a~. ( M 1) =31 0 XOpOiliO cor nacyeTCH C CHC
TeMaTHKOH e -3arrpemeHHhiX rrepexo.n.oa THIIa p ( d 5/2 t g 7 ;; ) 'HO 

.. CHllhHO OTllH'IaeTCH OT «iJaKTOpa F aaM, (M1) :::: 60 .n;nH IIepeXO)J.OB THIIa 
n (d 312 ·~ ·s 1 ;2 ; ) n reM 6one e .n.~H . { . - pa3 pernenHhiX rrepexo.D;oa 

. p ( d 5/ 2 ~ d 3 ; 2 ) • ·cm!.n.yeT 3aMeTHTh, 'ITO ITO CBOHM CBOHCTBaM 

Q 
·1 

I 

\} 
ll 

132 . ' . . . . 
:Y -rrepexo.n; B 'La 2(> K3B cxo.n;eH C e -3arrpeJtiem 

)].OM 108 K3B THIIa p ( g 7 ; 2 -> d 512 ) ·' CBH3.hiBaiOil(H?. 

C 'I"·= 1 + , H OCHOBHOe COCTOHHHe - C 'I1T =2+ ·, y KC 
= 428 1131. 

H3 H3no:>KeHHoro cne.n;yeT, 'ITO ypoBHH 
132

·La 1! 
182 K3~ 'I" =1 + ·oTHOCHTCH. K MynhTHrrneTaM 
p (g

7
; )n(d3; 2 ) · · · H p (d5j 2 )n(d312 J coo 

· 1aTophi HCKpeHHe 6naro.n.apHhi ll.K. lleKepy 3a 1 

HHH rrony<IeHHhiX pe3yllhTaTOB. 
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:COBJIB~eHHHXKOHBep· 

prHHMH BbiUie 300KJB. 

[C. 1. Ilepno~ nonypac- , 

:noneHu;naJihHOMY cna

nMeHbUIHX KBB~pBTOB: 

e~eJieHHH 'T1j2 BKJIIO" 

KBJIH6pOBKe IJ;eHhl KB • 

epexo~aMH c Jneprneii 
~ 132,La(/77 =2-) .H 

/8/ .. 
MOiKeT nponcxo~HTh 

b npHMeCHbiM/ H BHO • 

croir.ima · n(9/'r J/12/ . 
IHatienne' F 

3 
(E1) = 

aM. . 

~H 182 H 155 KJB MOiKHO 

BH3hiBBIOIIJ;ero nx M 1-

HeM 182 KJB '[77 = 1+ 
• TaKoe Manoe 3naqe-

3 Me~y. COC.TOHHHeM 

p(dsj2)-+n(d3/2) · 
HMeeT KOH~HrypaiJ;HIO 

j KJB C '[ 77 = 2 ± MO • 

• · · Kon~nrypau;na · 

H~pa C · Z =57 'CBH3B

fl ~OJiiKHB JieiKBTb 3HB" 

BHHbiX ~BKTOp 3B~epiK • 
nio cor'nacyeTca c cnc-

1 (d S/2 t g ~ /; ) , HO 

,Q ~:rra rrepexo~oB Tnna 
''"'-''· t . 

. 3peUieHHhi:X: nepexo~oB 

no · CBOHM CB.OHCTBBM 

132 . :Y ·rrepexo~ B 'La 29 KJB cxo~eH C e -3BrrpeltieH~~biM •Y ·nepexo-

~OM 108 KJB THJIB p ( g 7 ; 2 -+ d S/2 ) , CBH3hiBBIOIIJ;HM ypoaeHh l~~ Pr;7 

C '[ 77· = 1 + , H OCHOBHOe COCTOHHHe • C '/ 77 =2+ , Y KOToporo F (M1)= 
= 428 /13/. 38M, 

lf3 U3JIOiKeHHOrO CJie~yeT, 'ITO ypOBHH 
132

·La 155 KJB '[77 =2+ H 

182 KJB '[77 =1 + 'OTHOCHTCH. K MYJibTHJIJieTBM . KOH~Hrypau;HH 
p(g?/'J )n(d

3
;

2 
) H p(d5; 2 )n(d3 j 2 ) COOTBeTCTBeHHO. 

ABTOpbl HCKpenne 6naro~apHbl JI.K. neKepy 38 u;eHHbie o6cyiK~e • 
HHH JIOJiytieHHbiX pe3yJibTBTOB. 
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PyKonnch nocrynnna B HJ.UaTeJihCKHii or.uen 
28 HIOJIH 1972 ro_ua. 

Ta6mma 1 

AHanii3 e -aanpemeHHb!J~ Ml -nepexo.noa THna p( d5,'2 .... g 7/2 ) 

B 
132 La II 136 Pr 

57 75 59 77 

H.npo "Eyp 
(K8B) 

Ey 
(K8B) 1 7741 77 82% mrMIJ F (Ml) F (E2) 

i f 
T'hHCeK 

38M. ycK. 

132
La 182,1 + + 

0,83±_0,11 0,11 310 26,7 1 4 2 0 
136.P(131I08,8 108,8 1+ ... 2+ 2,18±_0,08 2,93 0,17 428 24,2 
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coan. (K-1B2J(
1 

n Pl1 PACnADj 
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. . 

10° ·--~----""L--
125 175 225 275. 

Puc. 1. BpeMey.r
2
oii cneKTP HJMepennii nepno.ua no 

182 K3B B .H,npe •La. . 



XX eJICezocmozo coae
rype am oM uozo JIOpa. Jie-

amepuaAbiAfeJICoyuapoo
~y6ua, 19681 cmp. 21, 

~nhCKIIH OT~en 

urra p(ds,'2 -+g7/2 J 

m(MlJ .F (Ml) F (E2), 
a aM, ycK, 

0,11 310 

),1! 428 24,2 
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7 8 . 9 I a 

coen. fK-1B2U(>150~<~'J 
n P/11 PACnAD£ ll2ce 

Tj/2=(0,83 !0,11} HCEK 

. . 

1HCIK 

10°...._ __ ...._ __ -L----'-----L- ---L----.L----'----~ 

125 175 225 275 N! KAHAAA 

Pnc. 1. BpeMennoii crreKTP H3Mepennii rrepno~a rronypacrra~a yponnR 
182 KJB B R~pe 132·La. 
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