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HuTeHCHBHble 3KcnepHMeHTanLHble H TeopeTH'IeCKHe uc
cne.noaaHHJI cocTo11HHJI 6apu11 c A"' 130 B nocne.nuee ape
MJI npHBenH K HHTepeCHbiM peJynbTaTaM, KOTOpble, o,nua
KO, He D03BOn1110: p~e.J]aTb O,nH03Ha'IHbiX BbiBO,nOB 0 npHpo
,ne 3THX COCTOJIHHH /1 4/. 

HJBeCTHO, 'ITO Ml-nepexo,nbl c .M = 2 B npocToii 
o6ono'le'IHOH MO,nenH JanpemeHbl I r - JanpeT I. 0TBeTCTBeH
HbiMH Ja noJianeuue B Bblpa:>KeHHH ,nnJI MarHHTHoro .nunonL
uoro onepaTopa .nononHHTenLHoro qneua, pa3pewaromero 
TaKHe nepexo,nbl, C'IHTaiOTCJI/ 5/ nonJipH3aUHJI OCTOBa H nH· 
OH- 06MeHHble TOKH B JI,npe. )l;anbHeiiwee HCCne,noBaHHe 
Ml- nepexo.noa c M = 2 B KOHKpeTHbiX JI,npax cnoco6cTBY

eT KaK onpe.neneHHIO CTPYKTYPbl 3THX JI,nep, TaK H HJyqe
HHJO Ba:>KHbiX 3iWJeKTOB, CBJI3aHHbiX CO CHJITHeM r -JanpeTa. 

B HaCTOJIJ.UeH pa6oTe Ha OCHOBe H3MepeHHJI BpeMeH 
)I(HJHH ypoBHeii C 3HeprHeii 108,2 K3B B 131 Ba H 12,3 K3B 
B 133 Ba npoae.neH auanH3 BepOJITHOCTeii r -JanpemeHHbiX 
nepexo.noa THna 2d 3; 2 -+ 3s 1; 2 pa3pJI:>Karomux 3TH 
COCTOJIHHJI. 

P A,JJ.HOAKTHBHhiE HCTOqHHKH 
H 3KCIIEPHMEHTAJibHA.R AIIIIAPATYPA 

Pa.nuoaKTHBHble HJOTOnbl La nonyqanHcb npH o6ny-
'leHHH ra,nonHHHeBOH MHWeHH npOTOHaMH C 3HeprHeii 
680 M3B Ha CHHXPOUHKnOTpoHe OH.HH. 113 o6ny'leHHOH 
MHWeHH pa,nHOXHMH'IeCKHMH MeTO,naMH/ 6/ Bbl,nenJinacb 4JpaK
UH11 HJOTonoa La, KOTopaJI JaTeM paJ,nenJinacL no MaccaM 
ua 3neKTpoMarHHTHOM Macc-cenapaTope /7~ 
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Puc. 1. BpeMeHHble pacnpeoeAeHwi e-y coenaoeHuu, u3· 
MepeHHble npu pacnaoe 131La u 133La. 

HJMepeHBJI npoBO.D.HJIBCL Ha ycTaHoBKax'/s/ e-y Ja· 

)J,ep>KaHHLIX COBna)J,eHHH, C03)J,aHHLIX Ha 6a3e MarHHTHO· 

JIBH30BOrO ~-cneKTpOMeTpa, CUHHTBJIJIJIUBOHHOrO y • 
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cneKTpoMeTpa I CUBHTHJIJIJITop NE104 ~ 25x25 MM, 

llloToyMHO>KBTeJIL TBna XP 1020/ :H .D.BYX CUBHTBJIJIJIUHOHHLIX 

cneKTpOMeTpOB CO CUBHTBJIJIJITOpaMB NE104 ~ 25x25 MM 

H NElll f, 10x0,2 MM. 

BpeMeHHLie cneKTPLI o6pa6aTLIBaJIBCL no nporpaM· 
MaM/9/LJFTIM B MOMENT Ha 3BM CDC-6500. 

3KCIIEPHMEHTAJihHhiE PE3YJihTATh1 

Ha ·puc. 1 npuse)J,eHLI speMeHHLie pacnpe.D.eneHBJI e-y 
cosna)J,eHBii, nony'leHHLie npu pacna)J,e 131 La u 133 La. 

Ha scTaBKe sepxHero pucyHKa npuBe)J,eH cneKTp 3JieKT· 

pOHOB BHyTpeHHeH KOHBepCBB 131La, noJiy'leHHLIH npB 

nOMOIJ.UI MarHBTHO·JIBH30BOrO {3 ·cneKTpOMeTpa. AHaJIB3 

BpeMeHHOH KpBBOH COBna)J,eHHH y • Jiy'leH C 3JieKTpOHaMB 

K ·o6ono'IKB 3Hepruu 108,2 K3B noJBOJIBJI npunucaTL ne· 

pBO.D.Y nonypacna)J,a ypoBHJI 108,2 K3B 131 Ba JHa'leHBe 

T liz = 0,35±0,05 HC. B Ka'leCTBe penepHoro BCTO'IHBKa 

BCnOJIL30BaJICJI 60Co. 

Ha ycTaHOBKe c .D.BYMJI CUBHTBJIJIJIUHOHHLIMH cneKTpo· 

MeTpaMB npu pacna)J,e 133 La npoBO.D.BJIHCL HJMepeHHJI 

cosna)J,eHHii y • nyqeii c L , M , N 3JieKTpoHaMB nepe • 

XO)J,a 12,3 K3B. )J.JIJI perBCTpaUBB HH3K03HepreTB'IeCKBX 

H3Jiy'leHHH HCnOJIL30BaJICJI TOHKBH nJiaCTH'IeCKHH CUBHTBJI· 

JIJITOP NElll ~ 10x0,2 MM. llony'leHHoe speMeHHOe 

pacnpe)J,eJieHBe noJBOJIHJio npunucaTL nepHO.D.Y nonypacna.D.a 

ypoBHJI 12,3 K3B 133 Ba JHa'leHHe Tt;2 = 6,8±0,4 HC. 3Ta 

BeJIH'IHH~ He npOTHBOpe'IBT 3Ha'leHHIO, nonyqeHHOMY B pa· 

6oTe/10;: Tth = 8,1±2,0 HC. 
B ma6Au~e npBBe.D.eHLI 3KcnepHMeHTaJILHLie sepoJITHo· 

CTB y ·nepeXO)J,OB, CBJI3LIBai011.\HX nepBLie B036y>K)J,eHHLie 

B OCHOBHLie COCTOJIHHJI B paCCMa TpHBaeMLIX JI)J,pax Ba, 

a TaK>Ke o.D.HO'IacTH'IHLie lilaKTOPLI TOpMo>KeHHJI no Morn· 

KOBCKOMY, BLI'IBCJieHHLie C yqeTOM CTaTBCTB'IeCKOrO MHO· 

>KHTeJIJI. no xapaKTepy TOpMO>KeHHJI Ml·KOMnOHeHTOB 3TH 

nepeXO)J,LI MOryT 6LITL OTHeCeHLI K f • JanpeiUeHHLIM nepe • 

XO)J,aM TBna ( 2d 3/2 -+ 3S 1/ 2 ). 

Ha puc. 2 JHa'leHHJI O.D.HO'IaCTH'IHLIX lllaKTopoB TOpMo· 

>KeHBJI )J,JIJI nepeXO)J,OB 108,2 B 12,3 K3B cpaBHBBalOTCJI 

C CHCTeMaTHKOH ll0)J,06HLIX nepeXO)J,OB B )J.pyrHX He'leTHO· 

5 



I 
... 

Ta6Aufla 

+ I + BepoJITHOCTB y -nepexo.l(OB 3/2 .... 1 2 

RllpO 
Eyp, T~ • E~, 

c'l2 
B(Ml}, B(E2r 

KSB HC KSB ILN2 e2c'l2 

1~~B~5 108,2 0,35(5) 108,2 2-21.111 4,6-2 1,1-1 

l~~Ba77 12,3 6,8(4) 12,3 * 4,4-2 -
* 3Ha'leHBe 8 2 HeB3BeCTHO. 3allHCL TBna 4,6 

eT 4,6xl0 - 2• 

"? 

6 
u.. 

n{2d3/2 = 351/2) 

10
2 

[ 

' 
Z=50 • • 

'cP 

1.~ -· 

I 
10

1 

63 67 71 75 

131,133 Ba B 

F M(Ml) F w<E2) 

36 27 

26 

- 2 03Haqa-

Z=60 

79 N 

I 
Puc. 2. 3aeucuMOCIII& ooHot~aCIIIU'IH&IX (JaKIIIopoe 3anpe111a 
e - 3anpeU#€HHbiX M 1- nepexoooe llll,ma 2d a/ 2 .... 3s 1/2 0111 
N u Z. Pe3yA&IIIalll&l pa6o1117 3, 121 u HaciiiOJIU#UX uccAeoo-
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HeiTpOHHLIX JIApaxl 12/. Kax BBAHO B3 3Toro pucyHI<a, 

ADJI nepeXOAOB 3TOrO TBna Ha6nroAaeTCJI TeHAeHUBJI yse

JIB'IeHBJI clmi<TOpOB TOpMO)I(eHBJI llO Mepe npB6JIH)I(eHBJI 'IBCJia 

HYI<JIOHOB B JIApe I< 3aMI<HYTLIM HYI<JIOHHLIM o6oJIO'II<aM c 

Z = 00 H N = 82. 
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