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3a Me'IaHH 5I K pacnaay 
167 Yb~ 167 Lu 

ConocraBn51IOI'C51 pe3ynbral'bJ paHee ony6nHKOBBHHbiX pa6or no pacnaay 
167 

Lu c uenbJO onpeaeneHH 5I cnHHOB H 'Iel'Hocrei\ ypOBHei\ 167 Yb BBeneH

HhiX MallepoM H np. ilnH qerhipex ypOBHei\ caenaHhl OAH03HB'IHbJe 3aKnJO'IeHB51 

0 CllHHBX H 'Iel'HOCTHX; nn51 BCeX ypOBHei\ cnenaHhl OllH03HB'IHhle 3aKnJO'IeHH51 

06 HX 'Iel'HOCI'H, 06cy~nael'C51 BOnpoc 06 BHOMBnHH B OTHOWBHHH <f~+ 
npu pacnaae 167 Lu. 

Pa6oTa Bbmonueaa B lla6oparopuu HAepHbJX npo6neM 0115111. 

llpeDpBHT 061oeJlBHeHHOro BHCTBTyTa aJ(ep&WX BCCBeJlOB&HBI • .lb6Ha 1977 

Gromov K.Ya.,Khamidov A.Sh. P6 - 10486 

Comments to the Decay 167 Yb } 67 Lu 

The results of previously published works pn 167 Lu 
decay are compared with a view to determine the spins 
and parities for 

167
Yb levels introduced by Maier et al. 

Unambiguous conclusions are made about the spins and pa
rities for four levels; the same conclusions about the 
parities are made for all levels. The problem is dis
cussed about the anomaly with respect to ,,tJ+ at 167 Lu 
decay. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 19'77 

© 1977 061>edUHf!HHWU liHCB .... ya JldepHWX UCCAf!006tlHllfiJl.y6HG 

B 1976 ro,D,y 6bmH ony6JIHKoBaHbl ,D,Be pa6oTbi /I •2 1 , 
noca.s:meHHble Hccne,D,oBaHHIO pacna,D,d 67 LuI T~ =55 MUH/. 

B pa6oTax npoae,D,eHo ,D,eTaJibHOe Hccne,D,oBaHHe H3JiyqeHH.S:, 
B03HHKaromero npH pacna,D,e 167 Lu. IIocTpoeHa cxeMa pac
na,D,a :noro .s:,D,pa. Pe3yJibTaTbi pa6oT B OCHOBHOM coa
na,D,aiOT. B Haweii pa6oTe /I I nonyqeHbl HOBble ,D,aHHble 
0 CDeKTpe KOHBepCHOHHbiX 3JieKTpOHOB, qTo ll03BOJIHJIO 
onpe,D,eJIHTb MYJibTHDOJibHOCTH 6onbwero qHcna y - nepe
XO,D,OB, qeM B /2/. Ji. Maiiep H ,D,p/2/ cneKTp KOHBepCHOHHbiX 

3JieKTpOHOB He H3yqaJIH, a DOJib30BaJIHCb pe3yJibTaTaMH 
Haweii 6onee paHHeii pa6oTbi 131. Maiiep H ,D.p. 121 npoaeJIH 

6onee DOJIHble HCCJie,D,OBaHH.H cneKTpOB y -y -coana,D,eHHH. 
3To no3BOJIHJIO HM BBeCTH B cxeMy pacna,D,a 167 Lu 12 
ypoaHeii, KOTOpble B /I I He BBO.D.HJIHCb. KpoMe Toro, Maiiep 
H ,D.p. c,D,·enanH· BbiBO.D. o HaJIHqHH npH pacna,D,e 167 Lu aHo
MaJIHH B OTHOWeHH.S:X HHTeHCHBHOCTeH 3JieKTpOHHOrO 3a
XBa Ta H t3 +- pacna,D,a. B HacTOJIII{eii pa6oTe Mbl conocTaa
JIJieM pe3yJibTaTbl pa6oT /1/ H /2/ c uenbiO onpe,D,eJieHH.s: 
CDHHOB. H qeTHOCTeH ypOBHeH, BBe,D,eHHbiX B / 2/, H 06Cy)I(

,D,ae M aonpoc o6 aHoMaJIHB B OTHoweHBB £I t3 + npu pac
na,D,e 167 Lu. 

B •a6A. 1 npe,D,cTaaneHbl pe3yJibTaTbl auaJIB3a ,D,aHHbiX 
HaWeD pa60Tbl /I/ C UeJibiO onpe,D,eJieHBJI CDBHOB B qeTHO

CTeH YPOBHeii, BBe,D,eHHbiX B 121. B nepBOH B BTOpOH KOJIOH
Kax ,D,aHbl npe,D,JiaraeMble MaiiepoM u ,D.p. 121 3Hepruu, 
cnBHbl u qeTHOCTB ypoaHeii. B KOJIOHKax 3 u 4 npuae,D,eHbl 
3HeprBB Y -nepeXO,D,OB, KOTOpble MOryT CB.S:3biBaTb 3TH 
ypoauu c Jie)l(aJUBMB HB)I(e, u ux MYJibTBDOJibHOCTB. Bee 
yKa3aHHble 3,D,ecb MYJibTBDOJibHOCTB onpe,D,eJieHbl a III 
anepable. B KOJIOHKax 5 u 6 ,D,aHbl 3Hepruu 3TBX Jie)l(aJUBx 
HB)I(e ypOBHeii, BX CDBHbl B qeTHOCTB B aCBMDTOTBqecKBe 
KBaHTOBble: qucna. 3uepruu y -nepexo,D,oB u ypoaHeii /Ko-
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Onpe.n;eneaue cnuH~B _1:1 l.feTHocreB: ypoBHeB: 167 Yb 
Ta6Aut~a 1 

E /2/ 
1n 121 EJ My .111>'1'HIIOJU, ~ Eyp In rTI RJP 

yp 
1t3B !taB HOC'l'l> 

1t3B 

1 2 3 4 5 6 7 8 9 

569,40 7/2.,9/2+ 539,7 M1 29,66 5/2+ 5/2 /642/ 
443,0a 125,9 11/2+ 5/2 /642/ ? 
356,36 E1 213,2 3/2- 3/2 /521/ + 5/z+, 3/z+ 569,45 
330,2 239,1 5/2- 3/2 /521/ 

628,47 - 559,7 M1 29,66 5/2+ 5/2 /642/ + 7/z+ 628,78 
594,6 M1 33,91 7/2 5/2 /642/ 
570,0 M1 58,54 9/2+ 5/2 /642/ 
197,86 E2+(M1) 430,9 7/2+ 7/2 /633/ 

677,13 - 677,4 E1 0 5/2- 5/2 /523/ ? 
464,4 E2 213,2 3/2- 3/2 /521/ c 7/2,5/2,3/2 677,15 
437,2 M1 239,1 5/2- 3/2 /521/ 
398,80 M1 + E2 278,2 5/2 1/2-/521/ 
368,85 M1 + E1 308.5 5/2- 5/2 /512/ 

1305,49 5/2-,7/2± 1305,4 E1 0 5/2- 5/2 /523/ 
1275,4 29,66 5/2+ 5/2 /642/ 
1127,4 E1 178,9 9/2- 5/2 /523/ + 7/2+ 1305,64 
1093,5 213,2 3/2- 3/2 /521/ 

677,4 E1 628,5 7/2+ ? 

Ta61111~a 1 /npoooAxeHue/ 

1 2 3 4 5 6 7 8 9 

1975,21 7/r,9/2+ 1S.5,68a 29,66 5/2+ 5/2 /642/ 
1S.1,1 1::2 33.~1 7 /2+ 5/2 /642/ 
1849,0 125,9 11/2+ 5/2 /642/ 
1697,16 278,2 5/2- 1/2 /521/ 
1555,3 419,6 9/2- 3/2 /521/ 
1534,8 440,7 7/2 1/2-/521/ c (9/2)+ 1975,18 
1403,6 571,6 11/2-11/2 /505/ 
1255,8 E1 719,7 7/2-

1979,39 1979,5 E1 0 5/2- 5/2 /523/ 
1945,6a 33,91 7 /2+ 5/2 /642/ 
1740,7 E1 239,1 5/2- 3/2 /521/ e 
1548,4 E2(E1) 430,9 7/2+ 7/2 /633/ + (7/2)+ 1979,53 

673,9 E2)E1) 1305,5 7/z+ 
1920,96 58,54 9/2+ 5/2 /642/ 
1800,86 178,9 9/2- 5/2 /523/ 

2052, '77 7/'r,9/'r 1973,8 E1 78,68 7/2- 5/2 /523/ 
1926,2 125,9 11/2+ 5/2 /642/ 
1752,8 301,5 11/2- 5/2 /5i:JI + 9/2+ 2052,46 . 
1735,3 E1 317,5 7/2- 3/2 /521/ 



Ta6AUI.Ia 1 /npoooAJKeHue/ 
1 2 3 4 5 6 7 8 9 

1995,36 1995,5 0 5/2- 5/2 /523/ 1995,61 
1961,4 E2(E1) 33,91 7 /2+ 5/2 /642/ 
1936,5 E2(E1) 58,54 9/2+ 5/2 /642/ 
1678,0a 317,5 7/2- 3/2 /521/ c (7/2)+ 1995,61 
1555,3 440,7 7/2- 1/2 /521/ 
1423,7 571,6 11/2-11/2 /505/ 

6 411,0 7/2 :1584,9 
640° M1 1356~ 9~r 1x2+ 2012,36 1954,23a 58, 9 2+'s 2 /642/ 

1933,5(3) E2(E1) 78,68 7/2- 5/2 /523/ 
1833,2(3) 178,88 9/2- 5/2 /523/ + (7/2,9/2)+ 2012,49 
1582,06 430,9 7 /2+ 7/2 /633/ 
1534,86 47'7,5 9/2- 1/2-/521/ 
1384,26 628,5 7/2+ 

2 013,27 5/2.t 7/2- 2012,9 0 5/2- 5/2 /523/ 

1 974,01 

1 

2330,46 

1983,2 29,66 5/2+ 5/2 /642/ 
1954,23a 58,54 9/2+ 5/2 /642/ 
1824,8 188,66 1/2- 1/2 /521/ 

991,0 1022,3 ~.9/2+ 
1979,56 E1 33,91 7 /2+ 5/2 /642/ 9/2,7/2,5/2- 2013,12 
1973,8· E1 0 5/2- 5/2 /523/ 
1894,4 78,68 7/2- 5/2 /523/ 
1665,2 E1 308,5 5/2- 5/2 /512/ c 7/2,5/2+ 1973,68 
1656,1 317.5 7/2- 3/2 /521/ 
1563,2 41'1,0 7/2- 5/2 /512/ 

Ta6/IUI.Ia 1 /npoOO/lJKeHue/ 

2 3 4 5 6 7 8 9 

7/r,9/'# 2271,5 58,54 9/2+ 5/2 /642/ 

IIPltiElWOOi: 

2204,3 125,9 11/2+ 5/2 /642/ 

1910,8 419,6 9/2- 3/2 /521/ 
1899,5 430,9 7/2+ ?/2 /633/. c 9/2+ 2330,35 

1889,9 440,7 9/2- 1/2 /521/ c 
1701,8 628,5 7/r 

1541,9 E1 788,4 ?/2- ,9/2-
2296,26 33,91 ? /2+ 5/2 /642/ 

2151,86 1'78,9 9/2- 5/2 /523/ 
1758,86 E2,E1 571,6 11/2-11/2 /505/ 

1. .SyxBOI "a" B KOJIOJll(e 3 OTMet:~eBY T-nepexoltl>l, KO'l'OpYe Ha6JU)Jt!iJ1HCJ. 
B padO'l'e/2/ 

.SyxBOA "6" : 1 -nepexo,Igl, Ha6•1)Jt8ll!lll!!ecJI orouKo B Hamel pa::lO'l'e/1/. 

2. B ROAOJIKe 7 3HaRC».. 11+11 OTMe'leBY r -nepeXO.IU>I, .ltJIJI KO'fOPYX 12/ -

HadJUWUUICI. 0 - r -cOB18Jt8HU, 
11

0
11 

- CJI8dYe l -r -cOBn8Jt8HU. 

' 



JIOHKH 3 H 5/ ,ZJ;aHLI no Haweii pafioTelll. 3HaKOM «a•• 

B KOJIOHKe 3 OTMe'leHLI y - nepeXO.ZJ;bl, KOTOpble HafiJIIO,ZJ;a

JIHCL TOJILKO a121; 3HaKOM "6" - y-nepeXO,ZJ;bl, 06Hapy)l(eH

Hble alii. B Ce,ZJ;LMOH KOJIOHKe 3HaKOM "nJIIOC .. B COOTBeT

CTB}'JOIQeB CTpOKe OTMe'leHO, 'ITO a121 Ha6JIIO.ZJ;aJIBC.Io y -y
coana.ZJ;eHB.ll, no.ZJ;TBep:liC.,IJ;&ro~e aaonuwii: ypoaeHL. B Konou

Ke 8 npe.ZJ;cTaBJieHW HaWH BWBO,ZJ;W 0 cn&HaX B 'leTHOCTJIX 

BBO,IJ;HMLIX ypoBHei. B nocnenei KOJIOHKe ,ZJ;aeTC.ll HaWe 

3Ha'leHae 3&epraaypoaa•. 

H3 •a6A. 1 BB.ZJ;Ho, 'ITO MYJILT&noJIJoHOCTB nepexo.ZJ;oB 

539,5 K3B (Ml) B 356,2 K3B (El) no3BOJIJIIOT C,ZJ;eJiaTJo 3a

KJIIO'IeHBe 0 'leTHOCTH H B03MO)I(HbiX Cn&HaX lfOBH• 
569,45 K3B: 5/2, 3/2+, a He 7/2, 9/2+, Kale Bl • nya 

3TOM y -nepeXO,IJ; 443,0 K3B, Ra6JIIO,ZJ;aBWBBCJI TOJILKO a12 , 

,ZJ;OJI)I(eH 6wn 6w aweTJo uyJIJoTBnoJIJoHOCTL M3 BJIB E4 . 
Ha6JIIO.ZJ;euae Ta~eoro nepexo,ZJ;a uanoaepo•Tao. llo-aaA&uo

MY, coana,ZJ;eaae 3&epraa nepexo.ZJ;a 443 K3B c pa3HOCTJoiO 

COOTBeTCTByiO~X ypOBHei CJiy'laBHO. 3TOT WaKT OTMe'leH 

B KOJIOHKe 8 3HaKoM aonpoca. CnaH a 'leTHOCTL ypoBHJI 

628,8 K3B ycTaHaBJIHBaiOTCJI O.ZJ;H03Ha'lao: 7/2:- ,lJ;JIJI ypoBHJI 

677,15 K3B O,ZJ;H03Ha'IHO ycTaHOBJieHa 'leTHOCTL; B03MO)I(

Hble 3Ha'leHH.II cn&Ha 3TOro ypOBHJI 7/2, 5/2 BJIB 3/2, 

H TaK ,ZJ;anee. 

TaKHM o6pa30M, HCCJie,ZJ;oBaHHe cneKTpa KOHBepCHOH

HWX 3JieKTpOHOB H onpe.ZJ;eJieHHe MYJILTHnOJILHOCTeB pJI,ZJ;a 

nepexo.ZJ;oB no3BOJIBJIO c,ZJ;enan. 6onee o6ocHoBaHHLie 3aKJIIO

qeHHJI o cnaaax H 'leTHOCTJIX ypoBHei 
167 

Yb. ,D;n.11 'leTwpex 

H3 ,IJ,BeHa,lJ,Ua TH paCCMOTpeHHbiX YPOBHeB C,ZJ;eJiaHbl O,IJ,HO-

3Ha'IHble 3aKJIIO'IeHHJI 0 cn&HaX H 'leTHOCT.IIX; ,IJ,JIJI; BCeX 

ypOBHeB C,lJ,eJiaHLI O,ZJ;H03Ha'IHble 3aKJIIO'IeHHJI 06 HX qeT

HOCTH. 

PaccMOTPHM aonpoc o6 HHTeHCHBHOCTH no3HTPOHHoro 

pacna,IJ,a 
167 Lu H o6 aaoMaJIH.H B OTHoweHHH £I f3 + npa 

pacna,lJ,e 
167 

Lu. Maiep H .ZJ;p. II 1 
onpe,IJ,eJIJIJIH HHTeHCHBHOCTJo 

n03HTpOHOB 
167 Lu DO HHTeHCHBHOCTH aHHHrHJIJIUHOHHOrO 

H3Jiy'leHHJI. 0Ha OKa3aJiaCL paBHOB 1,82% Ha O,IJ;HH pacna,IJ, 
167 . 

Lu. YKa3LIBanocJo, 'ITO :no 3Ha'leHHe B 15 pa3 6onLwe 

3Ha'leHHJI, nony'leHHoro B Hawei na6opaTopHH 141 B 

1964 r. B CBJI3H c 3THM o6cy;J;HM aecKOJIJoKO no.ZJ;po6aee 

pe3yJILTaTLI pa6oTLI 1-V. Areea H Jlp/
41 

H3Y'IaJIH no3HTpo-

8 
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Jl 
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Hbl, B03HHKaiOIIUie B ueno'IKe pacna,IJ,oB 167 Lu 55 MUH 167yb ... 

17 MUH 
167 Tm c noMoiUJoiO 6ecfl>oHoaoro 6eTa-cneKTpoMeT

pa C TpeXKpaTHOR fl>oKyCHpOBKOB H Ha6JIIO.ZJ;aJIH TpH KOMno

HeHTa n03HTpOHOB C rpaHH'IHbiMH 3HeprH.IIMH /640±20/ K3B, 

/1400±100/ K3B B /2060±100/ K3B. HHTeHCBBBOCTH ICOM

noHeHTOB 6biJIH onpe,ZJ;eJieHbl cpaBHeHHeM C HHTeHCHBHOCT.II

MH KOHBepCHOHHWX JIHHHH 
167

Tm KaK /0,4±0,1/%, 

/0,07±0,02/rfo H /0,05±0,02/rfo Ha pacna,ZJ;, COOTBeTCTBeH

HO. B p•.ZJ;e pa6oT 151. 6wno noKa3aao, 'ITO apa pacna;J;e 
167 Yb B03HHICaiOT fi03BTPOHbl C rpaHH'IHOI 3HeprHeB 

/639±4/ K3B H HHTeHCBBHOCTLIO /0,49±0,12/1o. ll03TOMY 

M.llrKa.ll KOMllOHeHTa n03HTpOHOB, 06Hapy)l(eHHbiX npH pac

na;J;e 
167 

Lu /B paaaoaecaa c 
167Yb I, 6hlna npanacaaa ,ZJ;o

qepaeuy 
167 Yb, a ;J;Be ,ZJ;pyrae - pacna.ZJ;y 

167 
Lu. llo.ZJ;qepKHeM, 

'ITO TaiCHM o6pa30M HHTeHCHBHOCTH n03HTPOH08 npa pac

na.ZJ;e 
167 Lu MOliCHO C'IBTaTJo onpe.ZJ;eneaawua PYMJI pa3-

HbiMH MeTo,ZJ;aMH: cpaBHeHHeM C HHTeHCBBHOCT.IoiO KOHBep

CHOHHbiX JIHHHH 167 Tm H cpaBHeH&eM C HHTeHCHBHOCTLIO 

no3HTPOHOB 
167

Yb. MLI MO)I(eM yKa3aTL O,IJ,HH 83 HCTO'IHH

KOB 3aBLIWeHH.II HHTeHCHBHOCTH n03HTPOHOB Bl21. B cneKT

pe KOHBepcHOHHLIX 3neKTPOHOB 
167 Lu MLI aa6JIIO,IJ,aJIH 

K-KoHaepcaoaayro naHHIO y -nepexo,ZJ;a 510,3 K3B jpuc.l/. 
B cnacKe y -nepexo.ZJ;OB y Maiepa H .ZJ;p/21 TaKoro nepe

xo;J;a HeT, H ero HHTeHCHBHOCTL, O'leBH,IJ,HO, BKJIIO'IaJiaCL 

B HHTeHCHBHOCTL aHHHrHJI.IIl.{HOHHOrO nHKa. flo HaWHM Ill 
OUeHKaM HHTeHCHBHOCTL y -Jiy'lei 510,3 K3B COCTaBJI.IIeT 

npHMepHO nOJIOBHHY HHTeHCHBHOCTH aHHHrHJI.IIl.{HOHHOro na

Ka, nOJIV'IeHHOH MaiepOM. AHHHrHJI.IIUHOHHLIB nHK B y -
167L v 

CDeKTpe U HaXO,lJ,HTC.II Me)l(,lJ,y nHKaMH y -ny'leH C 3Hep-

raei 510,3 K3B H 513,1 K3B, H BC.II 3Ta rpynna TPY.ZJ;HO 

no,lJ;,lJ,aeTC.II pa3JIO)I(eHHIO Ha KOMnOHeHTbl. Bee )l(e no HaWHM 

Ol.{eHKaM HHTeHCHBHOCT.Io aHHHrHJIJII.{HOHHOrO nHKa 6wna cy

ll.{eCTBeHHO MeHLWe HHTeHCHBHOCTH Y -ny'lei 510,3 K3B 
H 513,1 K3B. 3aMeTHM, 'ITO Mbl HCnOJIL30BaJIH wacc-cena

pHpOBaHHble HCTO'IHHKH 
167 

Lu, B KOTOpLIX CO,lJ,ep)l(aHae 

a3oTonoa c coce,ZJ;HHMH MaccaMH He npeaLiwano 0,1rfo. 

B HCTO'IHHKaX, H3yqaBWHXCJI B 121, CO.ZJ;ep)l(aJIHCL .ZJ;pyrae 

a3oTonw JIIOTeU&.II / 168 Lu , 169 Lu a .ZJ;pyrae/. TaKHM o6-

pa30M, Mbl C'IHTaeM np&Be;J;eHHble apryMeHTW ,IJ;OCTaToq

HbiMH, 'IT06W OTHeCTH pe3yJIJoTaTbl H3y'leHH.ll CDeKTpa no-

9 



3HTPOHOB l67 Lu B I 41 K 6onee .n;ocTOBepHLIM, 'I eM HOBLiii 
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167 
Puc. 1. Y'laCIIIOK cneKIIpa KoHeepcuoHHbiX 3AeKIIIpoHoe Lu. 

Ma:iiep H ,n;p/21 Bbi'IHCnHnH HHTeHCHBHOCTH 3aCeneHHJI 

ypoBHeii l67 Yb npH pacna.n;e 167 Lu no pa3HOCTJIM HHTeH

CHBHOCTe:ii y -nepeXO,D;OB, H,D;ymJIX Ha H C COOTBeTCTBYJO• 

UV~X ypoBHeii. Mw TaKHx BW'IHcneHHii He BwnonH.IlnH, TaK 

KaK C'IHTanH HX An.ll CTOnb CnO~HOrO pacna,n;a, KaKHM JIB· 

n.lleTCJI cnyqaii 167 Lu, Heo6ocHoBaHHWMH. ,ll.eno B TOM, 

'ITO npH 3THX paC\feTaX HHTeHCHBHOCTH 3aceneHHJI H~HX 

10 
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1 

ypoBHeii 167 Yb nonyqaroTCJI KaK pa3HOCTH cpaBHHTenLHO 

60nbWHX 'IHCen H OWH6KH B HHX, ecTeCTBeHHO, BenHKH. 

HHTeHCHBHOCTb y -nepexo.n;oB, pa3Mei.QeHHLIX B cxeMe pac

na.n;a, COCTaBnJieT, no HaWHM ,D;aHHbiM, 80~ HHTeHCHBHO

CTH Bcex o6Hapy~eHHbiX y -nepexo,n;oB /a He 90tfo, KaK 

B 121 f. KpoMe Toro, cne.n;yeT OTMeTHTb, 'ITO y -cneKTP 
167 Lu HaCTOnbKo cno)KeH, 'ITO B 3KcnepHMeHTanLHLIX cneKT

pax B o6nacTH 6onLWHX 3HeprH:ii Ha6nro.n;anocb 3aMeTHoe 

npeBbiWeHHe $oHa, KOTOpOe, nO-BH,D;HMOMy, o6pa3yeTCJI H3 

6onLworo 'IRena Hepa3peweHHbiX cna6Lix nHKOB y - nyqe:ii. 

Hepa3Mei.QeHHLie H ei.Qe He o6Hapy)KeHHLie y-nepexo.n;LI Mo

ryT Cyi.QeCTBeHHO H3MeHHTb 6anaHC HHTeHCHBHOCTeH Ha 

HH)KHHX ypoBHJIX. Hey,n;HBHTenLHO no3TOMY, 'ITO aBTOPLI 121 
npHWnH K BbiBO,D;Y 06 aHOManHH B OTHOWeHHJIX £./ f3+ . 

,l).nJI nOJICHeHHJI CHTYaUHH paCCMOTpHM nJITb HH~HHX 

B036y)K,n;eHHLIX cocTOJIHHii 
167 Yb. B 111ft6A. 2 npHBe.n;eHLI 

,n;aHHble o 3aceneHHH HH)KHHX ypoBHe:ii 
67 

Yb )WH pacna.n;e 
167 Lu no ,n;aHHWM Ma:iiepa H .n;p. ( f+f3+) , TaM )Ke 

npHBe,n;eHLI oueHKH npe.n;enoB ( f + {f )I 1 I, BLI'IHCneHHLie no 

,n;aHHbiM Hawe:ii pa60Tbl. C HCnOnb30BaHHeM paC'IeTHbiX 

OTHOWeHHH HHTeHCHBHOCTe:ii 3neKTpOHHOrO 3aXBaTa H no-

3HTpOHHOrO 3axBaTa ( f I f3+ 161 ) pacC'IHTaHLI O)KH,n;aeMLie 

HHTeHCHBHOCTH n03HTpOHOB /nocne.n;HBe ,D;Be KOnOHKH/. KaK 

BH,II,HO H3 Ta6nBUbl, O)KB,D;aeMaJI no / 21 HHTeHCHBHOCTb no-

3HTpOHOB Ha paccMoTpeHHble ypoBHH 6onLwe 6,5%. 3To 

6onee qeM B TpB pa3a 60nbWe HHTeHCBBHOCTH n03HTpOHOB 

I 1 ,82~/, onpe.n;eneHHoii B 121. AHoManBJI cyi.QeCTBeHHO 
l67yb yBenH'IBTCJI, ecnH y\feCTb He HH)KHHe, a BCe ypOBHH • 

EcnH )Ke npHHJITb no AreeBy B .n;p. 141 HHTeHCHBHOCTb 

f3+ ·KOMnOHeHTbl, CBJI3aHHOH C pacna,IJ,OM Ha HH)I(HHe ypOBHH 

I /2060±100/ K3B, /0,05±0,02/%/, TO "aHoManaJI" Bo3pa

cTaeT B 40 pa3. 

B pa6oTax11 •2 / ypoBHH 
167 

Yb BBO,n;BnBch TonLKO Ha 

ocHoBe 3KcnepHMeHTOB no y- y -coBna.n;eHBJIM. MLI npoBe

nB "Brpy C CYMMaMB", a HMeHHO HCKanH pa3HOCTB 3HeprH:ii 

Hepa3Mei.QeHHLIX B cxeMe pacna,IJ,a y -nepexo.n;oB, coB

na,IJ,aJOI.QBe C pa3HOCTJIMH 3HeprBH HB)KHHX /.n;o 178,9 K3B/ 
ypoBHeii. Ecnu oTo6paTL cpe,n;H nony'leHHLIX ypoBHe:ii He

npoTHBope'IBBble, C TO'IKH 3peHBJI npaBBn OT6opa, OCTaeTCJI 

oKono 30 B03MO)KHbiX ,IJ,ononHBTenLHwx ypoBHe:ii. HHTeH-

11 



-N 

-w 

Ta6Aut~a 2 

K B.bi'IBCJieHBIO BHTeHCBBHycTeii {3 +- pacna.na 167 Lu Ha 
ypoBHB 67 Yb 

Eyp + + {3+% {3+% 1T (E+{3 )% ( E+{3 )% 
K96 I K [NnzA] 

/2/ /1/ 
d{3+ 

/2/ /1/ 

0 5/2 5/2-/523/ < 5 3,6 < 1,1 

29,66 5/2 5/2+ /642/ 10,1 ..$ 4,5 4,0 2 :; 0,9 

33,91 7/2 5/2+ /642/ 4,8 ..$ 0,5 4,0 1 :; 0,1 

58,54 9/2 5/2+ /642/ < 6,3 ..$ 5,0 4,3 < 1,2 ~ 1,0 

78,68 7/2 5/2-/523/ 7,6 ~ 10 4,4 1,4 ..$ 1,9 

125,91 11/2 5/2+ /642/ 5,3 4,5 1,0 

I > 6,5 

--- .. ·-- -------·- +---~- ... ----- ----------------------- . 

Ta6Aufla 3 

CpasHeHBe log ft .D;JI.JI HeKoTop.blx {3- nepexo.nos npB pacna.n;e 
167 Lu no /2/ c log ft aHanorB'IH.biX nepexo.n;os npB pacna.ne 

169 Lu B 171 'Lu 

{3 -nepexon log ft 

I" K[NnA] .... I17 
K[NnzA] 167 Yb /2/ 169 Yb/7 / I7I Yb181 

z 

7/2+ 7/2 /404/ -5/2+ 5/2 /642/ 6,7 9,1 9,9 
II -7/2+ II 7,0 8,9 9,6 
II -9/2+ , >6,9 8,9 9,8 
II -7/2 5/2 /523/ 6,8 8,1 8,2 



CBBHOCTb Y -nepexo,AOB, B.AYII.\BX C HBX Ha HB)J(HBe ypOBHB, 

cocTaBmteT - 13~ Ha pacna,A 
167 Lu. 3ToT npuMep BJIJllO

CTpBpyeT B03MO)J(HOCTb CHRTBR "aHOManBB" B OTHOWeHBB 

£/f3+ · JaMeTBM, 'ITO B/2 / cne,AOBano 6bl OTMeTBTb TaK)J(e 

B aHOManbHO HB3KBe 3Ha'leHBR logft ,AnR f3 -nepeXO,AOB 

Ha HB)J(HBe ypoBHB. B •a6A. 3 3Ha'leHBR log ft, nony'leHHble 

B / 2 /, cpaBHBBaiOTCR CO 3Ha'leHBRMB logft ,AnR aHanoruq

HbiX f3 -nepexo,AoB npu pacna,Ae coce,AHBX B30Tonoa niO

Teu.us. Mbl BH,ABM, 'ITO BO BCeX cnyqasx B /2/ 3Ha'leHBR 

log ft 3aHB)J(eHbl. Ji3nO)J(eHHOe BbiWe n03BOnReT, no HaWeMy 

MHeHBIO, C'IBTaTb, 'ITO c,AenaHHble MaiiefoM u ,Ap. 121 
BbtBO.Abl o Ha6niO,AeHBB npu pacna,Ae 

1 7 Lu aHoManuu 

B OTHOilleHBB BHTeHCBBHOCTeii 3neKTpOHHOrO 3aXBa Ta B 

f3+ --pacna,Aa, no MeHbllleB Mepe, npe)J(,AeapeMeHHbl. 

ABTopbl rny6oKo npB3HaTenbHbt ,A-py .H.3aonbcKoMy 

3a none3Hble ,AHCKyCCHH. 
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