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SUMMARY 

153 153 
At the decay Tb~ Gd there were 

studied the correlations of directions of 
Y -radiation for the cascades:82 19-87.6keV 1 

82,9-(19)-109.7 keV1 82.9-129.1 keV 1 102.2-
68.2 keV 1 139.7-109.7 keV 1 174.3-87.6 keV 1 
174.3-(19)-109.7 keV 1 102.2-109.7 keV 1 
186.9-129.1 keV 1 193.7-109.7 keV 1 206.3-
109.7 keV 1 332.5-109.7 keV 1 835.4~109.7 keV 1 
845.6-109.7 keV1 and 991.7-109.7 keV. 

The spin values are determined for the 
energy levels of 41.5(5/2) 1 109.7(5/2) 1 

129.1 (3/2) 1 211.9 (3/2) 1 249.5 (5/2) 1303.5 (5/2) 1 
316.1(3/2) 1 442.2(5/2) 1 945.1(3/2) 1955.3(5/2) 
and 1101.5(3/2) keV and the coefficients are 
given for ay transition mixture 68.218716 
109 17 and 129.1 keV. . 

1 
The spin values of other 

53
Gd levels 

are discussed. 

153 153 
Hccne.nosaaaJI pacna.na Tb -+ Gd , npose.neHHLle 

B pa6oTaX /l-4 /, He ,naiOT B03MO:>KHOCTH O,nH03Ha'fHO YCTaao
BHTh 3Ha'feHHJI CllHHOB AJIJI 60JIJ.WHHCTBa B036y:>K,neHHhiX 
COCTOJIHHH 153 'Gd . 

Hanaqae HHTeHCHBHLIX KacKa,nos c El -nepexo.naMa npa 
pacna.ne 153 Tb coJ,naeT 6naronpHJITHLle ycnosaJI ,nnJI onpe
,neJieHHJI CllHHOB MHOrHX B036y:>K,neHHLIX COCTOJIHHH 153 Gd 
MeTOAOM yrJIOBJ.IX raMMa-raMMa KOppeJIJII.{HH. 

B aacTOJIII.{eii: pa6oTe aJyqanacJ. KoppeJIJIUHH aanpasne
HHH y ·HJJiy'feHHH KaCKa,nos: 82,9-87,6 K3B, 82,9-/19/-
109,7 K3B, 82,9-129,1 K3B, 102,2-68,2 K3B, 102,2-
109,7 K3B, 139,7-109,7 K3B, 174,3-87,6 K3B, 174,3-/19/-
109,7 K3B, 186,9-129,1 K3B, 193,7-109,7 K3B, 206,3-
109,7 K3B, 332,5-109,7 K3B, '835,4-109,7 K3B, 845,6-
109,7 K3B H 991,7-109,7 K3B. 

PeJyJIJ.TaTJ.I HJMepeaaii noJsonana o.naoJaaqao npana
caTJ. 3Ha'feHHJI CDHHOB ypOBHJIM: 41,5 /5/2/ K3B, 109,7 
/5/2/ K3B, 129,1 /3/2/ K3B, 211,9 /3/2/ K3B, 249,5 
/5/2/ K3B, 303,5 /5/2/ K3B, 316,1 /3/2/ K3B, 442,5 
/5/2/ K3B, 945,1 /3/2/ K3B, 955,3 /5/2/ K3B H 1101,5 
/3/2/ K3B H ODpe,neJIHTh K034MJIHUHeHThl CMeCH ,nJIJI y -ne
pexo,nOB 68,2 K3B, 87,6 K3B, 109,7 K3B H 129,1 K3B. 

J. IloAy'leHue paOUOQKIIIU6HbiX UCIIIO'lHUK06 
153 Tb 

153 
Pa.naoaKTHBHLlii aJoTon Tb I 1 1/2 = 2,3 OHJf/ o6pa-

30BLIBancJI B peaKuaa rny6oKoro pacll.{enneHHJI Jl,nep TaHTa
na npoToHaMH c 3Hepraeii 660 M3B aa BHyTpeaaeM nyqKe 
caaxpouaKnoTpoaa JUJ:U OHJIH. UJ o6nyqeaaoii Maweaa 
XpOMaTorpa4JH'feCKHM MeTOAOM BLI,neJIJIJICJI 3JieMeHT Tep6HJI, 
KOTOpLlii JaTeM paJ,neJIJIJICJI DO MaCCaM Ha 3JieKTpOMarHHT
HOM Macc-cenapaTope oT,nena JIC a PX JIJill OHJIH. AJIIO· 
MHHHeBaJI I}JOJIJ.ra C BHe,npeHHLIMH HOHaMH 153 Tb paCTBO
pJinacJ. B HCl, a JaTeM .no6asnJinacJ. .nacTaJIJIHposaaaaJI 
so.na. Pa.naoaKTHBHLlii pacTsop noMell.{aJicJI B noJIH3THneao
BYIO aMnyny pa3MepaMH fJ 3x10 MM. 
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2. Annapamypa 

H3MepeHHJI npoao.u.unuch Ha .u.ayx He3aBHCHMLIX aaTo
MaTH3HpoaaHHhlx KOppenJIUHOHHLIX YCTaHOBKaX. 

IlepBaJI ycTaHOBKa 6Lina co6paHa Ha 6a3e cneKTPOMeT
pa y-y -coana.u.eHu:ii, conpJI>KeHHoro c 3BM MHHCK-2, pa-
6oTaiD~:nero B .U.BYXMepHOM pe>KHMe C HCnOnh30BaHHeM UH!jl
pOBLIX OKOH /5/. ,[(nJI perHCTpaUHH y - KBaHTOB npHMeHJlnHCh 
.u.aa Ge('Li) - .u.eTeKTopa c 'IYBCTBHTenhHhiMH o6'heMaMH 40 
H 35 CM 3 c 3HepreTH'IeCKHMH pa3peweHHJIMH 3 H 2,5 K3B 
/Ha Ey = 1173 K3B, 

6°Co /, cooTaeTCTBeHHo. Ynpaane
HHe KOppenJIUHOHHOrO CTOna, Ha KOTOpOM YCTaHaBnHBanHCh 
aMnyna C pa.U.HOaKTHBHLIM HCTO'IHHKOM H o6a .U.eTeKTOpa, 
ocy~:necTBnJlnoch aaToMaTH'IeCKH. Coana.u.eHHJI perucTpu
poaanuch UHKnH'IeCKHM o6pa3oM npu yrnax 90°, 135 ° u 
180° c .u.ecJITHMHHYTHLIMH 3Kcno3HUH.IIMH. HcTo'IHHK Ha
xo.u.uncJI Ha paCCTOJIHHH 10 CM OT 060HX .U.eTeKTOpOB. 

CucTeMa nuljlpoBhiX OKOH npu pa36HeHHH naMJITH 3BM 
Ha 'leThlpe 'laCTH n03BOnJlna O.U.HOBpeMeHHO perHCTpHpOBaTh 
wecTh cneKTpoa coana.u.eHHH /no 1024 KaHana/ y -nyqe:ii 
C y- ny'laMH, OT06paHHLIMH WeCThiO 3HepreTH'IeCKHMH OKHa
MH B KaHane IIO.U.BH>KHoro .u.eTeKTopa. BpeMeHHoe pa3pewe
HHe 6hiCTporo TpaKTa 6hlnO 2 r "" 60 HCeK. 

B o6oux 3HepreTH'IeCKHX TpaKTax npuMeHJlnach cTa6u
nH3aUHJI nono>KeHHJI nHKa. 

BTopaJI ycTaHOBKa npHMeHJlnach HaMH TOnhKO .u.nJI H3y
'leHHJI yrnoaoro pacnpe.u.eneHHJI BLICOK03HepreTH'IeCKHX Kac
Ka.u.oa. PerucTpanuJI y -u3ny'leHHJI npou3ao.u.unach Ge (Li) -
.U.eTeKTOpOM C 'IYBCTBHTenhHhiM 06'beMOM 45 CM 3 B C 3Hep
reTH'IeCKHM pa3peweHHeM 3,5 K3B Ha E y = 1173 K3B u 
.U.BYMJI CUHHTHnnJIUHOHHhiMH .U.eTeKTOpaMH C KpBCTannaMH 
Na I ( Tl) pa3MepaMH ¢ 40x40 MM, 3aKpenneHHhiMH aa no.u.
BH>KHOH nnaTij)OpMe KOppenJIUHOHHOrO CTona jyron MC*~Y 
OCJIMH CUHHTHnnJIUHOHHhiX .U.eTeKTOpOB 90°/. 3HepreTa
'leCKHe OKHa BLI6upanach c noMOillhJO .u.ul}lcl>epeanuanhHLix 
.U.HCKpHMHHaTOpOB B KaHanax CUHHTHnnJIUHOHHhiX .U.eTeKTOPOB. 
CneKTPLI coana,[{eHu:ii .u.nJI Ka)I(.IJ.oro OKHa, onpe.u.eneHHoro 
.u.eTeKTopa u cooTBeTCTBYJOillero yrna perucTpupoaanuch 
B OT.U.enhHOM y'laCTKe aBTOMaTH'IeCKH pa3.u.enJleMOH naMJITH 
1024-KaHanhHoro aHanu3aTopa. BpeMeHHoe pa3peweHue 
6LICTphiX TpaKTOB COCTaBnJlnO 2 r = 50 HCeK. HCTO'IHHK 

4 

ycTaHaanuaancJI Ha paccTOJIHHH 6 eM oT Ge ~Li) - .u.eTeKTO
pa H 8 CM OT CUHHTHnnJIUHOHHLIX .U.eTeKTOpOB. 

B o6oux ycTaHOBKax neHTpOBKa HCTO'IHHKa 6Lina He 
xy>Ke 1 0/o. 

3. Pe:JyAbmambl U3MepeHuil 

u 153 153 /2-4/ 
PeJynhTaTLI uccne.u.oaaHHH pacna.u.a Tb-. Gd 

o6palllalOT BHHMaHHe Ha 6onhWYIO nnOTHOCTh B036Y>K.U.eHHhiX 
fOCTOJIHHH 153 Gd u o'leHh cno>KHLIH cneKTP y - H3ny'leHHJI 

53Tb · KonH'IeCTBeHHhle pac'leThl Ha OCHOBe cneKTpOB Y -y -
coana.u.eHuii B PJI.U.e cnyqaea cunhHO 3aTpy.u.HeHLI, .u.a)l(e npu 
HCnOnh30BaHHH B H3MepeHHJIX nonynpOBO.IJ.HHKOBhiX .U.eTeKTO
pOB. Il03TOMY HaMH H3Mep.llnHCh yrnOBLie pacnpe.u.eneHHJI 
TOnhKO 'leTKO BLI.U.enJieMLIX KacKa.u.oa, co.u.ep)l(alllHX nepexo
.U.hl: 87 ,6; 109,7 H 129,1 K3B. 

,[J;nJI nepaLix .u.aeHa.u.uaTH KacKa.u.oa, nepequcneHHhiX B 
ma6A. 1, H3MepeHHJI npoao.u.unuch Ha ycTaHOBKe c Ge ('Li) -
.u.eTeKTopaMH. O.u.HoapeMeHHO perucTpupoaanuch cneKTPLI 
coana.u.eHHH /a .u.uana3oHe 3Hepru:ii 207 630 K3B/ c y -ny
'laMH /82,9+87,6/; 102,2; 109,7 H 129,1 K3B H C KOMn
TOHOBCKHM pacnpe.u.eneHHeM 3a nuKaMH nonHoro nor llOille
HHJI y -ny'leii 109,7 u 129,1 K:JB. Y'laCTKH 3THX cneKTpoa 
.U.nJI yrna 8 = 135° npe,D;CTaBlleHhl Ha pUC. 1. 

B cnyqae BLICOK03HepreTH'IeCKHX KacKa.u.oa 835,4 -
109,7; 845,6-109,7 H 991,7-109,7 K3B H3MepJinaCh TOnhKO 
aHH30TpOUHJI npu yrnax 8 = 90 ° H 180° jc nOMOillhlO 
ycTaHOBKH c Na I(Tl) u Ge (Li) - .u.eTeKTopaMu/. 3Toro 
.U.OCTaTO'IHO, TaK KaK nepeXO.U.hl 835,4; 845,6 H 991,7 K3B 
Tuna El / 3 .4/ u ljlyHKUHJI yr noaoii KoppenJIUHH 3TH X KacKa.u.oa 
co.u.ep)I(HT TOllhKO .u.aa 'lneua: W(G)=l+A 2 P 2 (cos®). B 3THX 
H3MepeHHJIX 3HepreTH'IeCKHe OKHa 6LinH ycTaHOBneHhl Ha 
Ey = 109,7 K3B, a cneKTPLI coana.u.euuu perucTpupoaanuch 
B .u.uana3oue 3Hepru:ii 800 71050 K :JB. 

IlpH onpe,n;eneHHH 3Ha'leHHH K031jl¢HUHeHTOB ljlyHKUHH 
yrllOBOH KoppenJIUHH, H3y'laeMhiX HaMH KaCKa.U.OB, Y'IHTLIBa
llHCh BKna,lJ.LI coana.u.euu:ii oT "qy>KHx" KacKa.u.oa, cny'laHHLie 
COBUa,D;eHHJI, nonpaBKH Ha UeHTpOBKY HCTO'IHHKa H Ha 31jl¢eK
THBHOCTh perHCTpaUHH H TeneCHhle yrnhl ,n;eTeKTOpOB. 

5 



Ta6mu~a 1 
3uaqeuuB K03~HuueuToa A2u A4 

raMMa KoppeJIBUHH B JI,ZJ,pe 
t~HKUHH yrJIOBbiX raMMa

Gd. 

---==============r===============================~~====~=========== 

KaC!ta:zl (1mB) r-----~~T. ~a6~=~--------J--~~~~~~-~-~~.:_~L-
A2 A4 I A2 

=====;===========r=============================~========:========= 
82,9-87,6 -o,o2sto,oo9 -o,oo6~o.or7 I +O,o64to,o4o 
82,9-19-I09,7,+0,037t0,006 +0,007±0,016 I +0,073t0,07I 
82,9-129,1 +0,15Bt0,029 -o,024t0,045 I +0,290±0,065 

102,2-68,2 ,-G,208t0,080 
102,2-109,7 +0,177t0,010 I +0,160±0,021 
139,7-109,7 I -o,162t0,073 +0,04DtO,I25 
174,3-87,6 +0,023t0,031 +0,066t0,054 I +0,194±0,085 
174,3-19-I09,71-G,Oi3t0,040 -G,OOBt0,065 tO,I4otO,I60 
186,9-129,1 +0,170±0,095 -o,009t0,150 I 
193,7-109,7 -o,192t0,037 +0,003t0,069 -(),189±0,140 
206,3-109,7 I +0,163t0 .. 059 +0,067:t0,103 i 
332,5-109,7 ot:O I 
835,4-109,7 I +0,167t0,028 +0,090t0,050 
845,6-109,7 -o,172t0,041 I 
991.7-109,7 j +0,15ot0,02i +0,205t0,056 

============;=== ===============================L================== 
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~ng KaCKaAOB, COAep~a~HX npoMe~yToqH~H ypoBeHh 
129,1 K3B c upeMeHeM ~3HH T I 12 = 2,63±0,13 He 16 •7 I , 
BBOAHnacL AOUOnHHTenLHas nonpauxa G2 = 0,932±0,020, 
yqHT~Baro~as ocna6neHHe yrnouoa xoppensuHH. 3HaqeHHe 
3TOH nonpaBKH 6~no oueHeHo no penaxcauHoHHOMY napaMeT-

7 I I55 py A = 11,88±0,531.10 ceK- HAep Gd B BOAHOM pacT-
DOpe GdCI /B/ 

3 

Ha yrnouoe pacnpeAeneHHey-B3nyqeHHH xacKaAOB 102,2-
109,7 H 102,2-68,2 K3B, H3MepseM~M B AHana30He yrnoB 
90°- 180°,Aa~e C npHMeHeHHeM KOHyC006pa3H~X KOnnH
MaTOpOB, SBHO BllHSllO o6paTHOe pacceSHHe OT HHTeHCHB
H~X y-xaaHTOB 212 K3B I Eycl180° I :::98 K3BI H 170 K3B 
IE 1180°1 = 68 K3BI. II03TOMY Ans 3THX xacKaAOBK03clxPH
UHt¥~T~ A2 onpeAensnHCh Ha OCHOBe 3HaqeHHS HX aCHMMeT
pHH. 3TO He MeHSeT pe3yllLTaT~, a TOllhKO yuenHqHaaeT 
HX OWH6Ky, TaK KaK nepeXOA 102,2 K3B THna El /I-4/ • 

IIonyqeHH~e 3HaqeHHS Ko3clxPHUHeHTOB A2u A4 H3yqaeM~x 
xacxaAOB npHBeAeH~ B ma6A. 1. TaM ~e. Ans cpaaHeHHs, 
n~eAeH~ pe3yllbTaT~ H3MepeHHH yrJIOB~X KOppenHUHH 
B Gd IIonLoxa H AP· 191. Kax BHAHO H3 3To8 Ta6nHu~. 
HaWH H3MepeHHS B~llOnHeH~ cy~eCTBeHHO TOqHee H BKnroqa
IOT 6onLwee qHcno xacKaAOB. B cnyqae xacKaAOB 82,9-
87,6; 82,9-129,1 H 174,3-87,6 K3B pe3ynLTaT~ o6eHxpa6oT 
SBHO pa3nHqaroTCS. Ilo- BHAHMOMY, 3TO SBnHeTCS cneACTBHeM 
HeToqHoro yqeTa B pa6oTe 191 uxnaAa oT KOHKYPHPYID~x 
KaCKaAOB H OT o6paTHOrO pacceSHHS. 6onee KOHKpeTHO 
yxa3aTL npHqHHY 3Toro pacxo~AeHHS TPYAHO, Tax xax 
B pa6oTe / 9/ HeT CBeAeHHH 0 TeXHHKe H3MepeHHH. 

4. AHaAu3 pe3yAb111.amoe U3MepeHuii 

I 53 
A. CnHH~ H qeTHOCTH B036y~J1eHHhlx cocToSHHH Gd 
IIpH pacnaAe OCHOBHOrO COCTOSHHS I53Tb C 177 =5/2+/IO/ 

MO~HO O~AaTb 3aceneHHS B HApe I 53 Gd COCTOSHHH CO 
CUHHaMH OT 112 AO 912. Pe3ynLTaT~ pa60T /2,3/ B KOTOp~X 
noApo6Ho HccneAOBancs pacnaA I 53 TIH I 53 Gd , ii<a3~BaiOT, 
qTo Ans 6onLWHHCTBa Ha6nroAaeM~x ypouHea I 5 Gd O~Aa
IDTCS 3HaqeHHS CUHHOB 312 HllH 512 H llHWh AllS HeCKOllhKHX 
ypouHeH AOnycxaroTcs 3HaqeHHS 112 H 712. 
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l 
1 

YqHT~uas npHHaAne~oCTL ypouHeH 41,5 H 93,3 K3B 
Bpa~aTenLHOH nonoce OCHOBHOrO COCTOSHHS 312-[521], Tyyp-

/3/ 
Hana H AP· , Ha OCHOBe H3MepeHH~X K03ciMilHUHeHTOB BH(;TpeH-
HeH KOHBepCHH Y -nepeXOAOB H 3HaqeHHH fog ft B 53 Gd , 
npeAnararoT onpeAeneHH~e 3HaqeHHS cnHHOB Ans ypouHea: 
183,4 1512+1, 211,9 1312+ I. 303,5 1512+ I. 442,2 1512+ /, 
548,8 1512-l, 783,0 1512+1 H 945,1 1312+1 K3B. 0AHaKo, 
ecnH yqecTL 6onee noApo6H~e AaHH~e o6 3neKTpoHax 
BHyTpeHHeH KOHBepCHH AnexcaHAPOBa H AP· / 4 /, TO AllS 
ypoBHeH 442,2; 548,8; 783,0 H 945,1 K3B AOnycKaiOTCS 
Tax~e APYrHe 3HaqeHHS cnHHa, a ypoaHro 442,5 K3B Mo~uo 
Aa~e npHnHcaTL npoTHBonono~Hyro qeTHOCTh. 

B pa6oTe IIonLoKa H Ap/9/ no H3MepeHHSM yrnoBhiX 
raMMa- raMMa KOppenSUHH onpeAeneH~ 3HaqeHHS CllHHOB 
YPOBHeH: 129,1 13121, 212 13121, 303,5 15121, 945,113/21 
H 1101,5 13121 K3B. 

IIpH aHallH3e pe3yllbTaTOB HaWHX H3MepeHHH npHHHMa
llHCh: 

- .cxeMa B036Y~AeHH~x ypoaHea IS3 Gd, npeAno~eHHas 
Tyypaana H AP· /3/, lfilparMeHT 3TOH CXeM~, Ha KOTOpOH 
yKa3aH~ TOllhKO y -nepeXOA~ H3yqeHHhiX HaMH KaCKaAOB, 
npHBeAeH Ha puc. 21; 

- MynLTHnonLHOCTH nepexoAOB 82,9; 102,2; 186,9; 
193,7; 206,3; 835,4; 845,6 H 991,7 K3B KaK THna El, nepe
XOAOB 87,6; 109,7; 129,1 H 139,7 K3B- THna Ml+ ~ 1~ E2, 
a nepexoAa 68,2 K3B - Ml+ -5~ E2 B cooTBeTCTBHH c AaH-
H~MH ll,O H3yqeHHIO CDeKTpOB 3lleKTpOHOB KOHBepCHH 

I 53 Gd i I-4/ 
B ; 7T - I 53 /II I 

- 3HaqeHHe CllHHa I = 312 OCHOBHOrO COCTOSHHS Gd . 
CneAyeT noAqepKHYTL, qTo npH aHanH3e pe3ynLTaTOB 

AllS Ka~oro YPOBHS AOllYCKanHCh 3HaqeHHS CllHHOB OT 
112 AO 712, llOCKOllhi<Y nepeXOA~ paccMaTpHBaeM~X Kac-

KaAOB SBHO He orpaHHquuanH 3Toro Ha6opa. Taxoa aHanH3 
B03MO~eH, TaK KaK BCe Y -KaCKaA~, AllS KOTOp~X H3MepJI
nHCh yrnou~e xoppensuHH, THna Ii (DD)I (DQ) 3/2 H ace 
COAep~aT npoMe~yToqu~aypoBeHb 129,1 K3BHnH 109,7 K3B. 

EcnH paccMaTpHBaTb TOllhKO nepeXOA~, CBS3~Baro~e 
I53 d YPOBHH 129,1 H 109,7 K3B C OCHOBH~M COCTOSHHeM G , 

TO AllH 3THX ypoBHeH B03MO~~ 3HaqeHHS cnHHOB 512-, 
312-H 112-. AuH30TponHoe yrnouoe pacnpeAeneHHe 6onL-
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10 

WHHCTBa H3MepeHHLIX HaMH KaCKa,D;OB nonHOCTLIO HCKniO'IaeT 

CITHH 1/2. 
B 11a6.11. 2 npHBe,D;eHLI TeopeTH'IeCKHe 3Ha'leHHJI Ko3<W!H

IUieHTOB A2 KacKa,D;OB Ii (DD )I (D + :S 0,9% Q)3/2 ,D;nJI CITHHOB 

ITpOMe)l(yTO'IHOrO ypOBHJI 3/2 H 5/2 B 3aBHCHMOCTH OT 

3Ha'leHHB CITHHOB HaqanLHLIX COCTOJIHHB. H3 3TOB Ta6nH~LI 

BH,D;Ho, 'ITO nono)I(HTenLHLie 3Ha'leHHJI K03<W!H~HeHTOB A 2 

Ta6nu~a II 
TeopeTH'IeCKHe 3HaqeaHe Ko3<W!H~HeHTOB A2 ,D;nJI ra:w::w:a

KacKa,D;oB Ii ( DD) I ( D + ~ 0,9% Q )3/2 

~=::=~~r=======~;;=====r======;;;=====1=====;;;=======1===;;;-==== 

-.l-===4===•===========+=============4=============-,=~=========== 
3/2 I -<o,106+0,2?5)l o,aas + o,220l -<o,o21:0,o55) I 
5/2 l 0,20Bt0,068 1 -(0,238TQ,0?8) I 0,075tQ,024 
=========~=============== ==============-===============~=========== 

KaCKa,D;OB 82,9-129,1; 102,2-109,7; 186,9-129,1; 206,3-
109,7; 835,4-109,7; 991,7-109,7 K3B /CM. 11a6.11. 1/ ,D;aiOT 

B03MO)I(HOCTL ITpHITHCaTL HaqanLHLIM ypOBHJIM 3THX KacKa

,D;OB: 211 ,9; 316,1; 945,1 H 1101,5 K3B O,D;H03Ha'IHO 3Ha'le

HHe I 77 
== 3/2+ · OTpHuaTenLHLie 3Ha'leHHJI K03<W!H~HeHTOB 

A 2 KacKa,D;OB 139,7-109,7; 193,7-109,7; 332,5-109,7 H 

845,6·109,7 K3B yKa3LIBaiOT Ha O,!J;HHaKOBYIO nocne,D;OBa

TenLHOCTL CITHHOB ypOBHei, CBJI3aHHLIX 3THMH KaCKa,D;aMH, 

a HMeHHO: 5/2-5/2-3/2 HnH 1/2-3/2-3/2. BTopaJI B03MO)I(

HOCTL HCKnJOqaeTCJI, eCnH yqeCTL llpHCYTCTBHe HHTeHCHBHO-

ro El -nepexo,D;a 262,1 K3B Me)I(,D;y YPOBHJIMH 303,5 H 

41,5 K3B /cnHH nocne,D;uero 5/2- KaK 6y,D;eT noKa3aHo 

HH)I(e/. Cne,D;OBaTenLHO, ypOBHJIM 303,5; 442,2 H 955,3 K3B 

I 7T '1-
cne,D;yeT npHnHcaTL 3Ha'leHHJI == 5/2 , a ypoBHJIM 109,7 H 

249,5 K3B - I 77 
= 5/2-. Aaanu3 3Ha'leHHJI Ko3<W!H~HeHTa 

A2 KacKa,D;a 82,9-87,6 K3B, npH H3aecTHOM y)l(e 3Ha'leHHH 

cnHHa ypoBHJI 211,9 /3/2+ I K3B, H a npe,D;nono)l(eHHH, q'to 

nepexo,D; 87,6 K3B THJ!a Ml + .51~ E2,no3BOnJieT npHnHcaTL 

3Ha'leHHJI CITHHOB 3/2 H 5/2- ypOBHJIM 129,1 H 41,5 K3B, 

COOTBeTCTBeHHO. 

HcnonL3yJI ycTaHOBneHHLie 3Ha'leHHJI CITHHOB 06Cy)I(

,D;aBWHXCJI :SLIIII~ ypoaaei H ,D;aHHLie o :w:ynLTHnonLHOCTJIX 

II 



'2-V , OepeXOAOB' '• MO>KHO orpaHB'IBTb Bb160p B03MO>KHbiX 3Ha-
qeHBH cnBHOB AnJI Apyrux ypoBHeii - , •a6A. 3. 

Ta6nuu;a 3 
C v I53Gd DBHbl B 'leTHOCTB ypOBHeB 

Eyp (K3B) HacT.pa6oTa TyypHaJJa VJ ll.P{3} PaOoTJJZ-l5} 

0 3/2- a) 3/2- a) 3/2-

41,5 5/2- 5/2- a) 5/2-

93,3 7/2- a) 7/2- a) 7/2-

109,7 5/2- 3/2-, 5/[ 5/2-

129,1 3/2- 3/2-, 5/2- 3/2-

183,4 5/2+ 5/z+ 5/2+ 

195,1 (1/2)-
2II,9 3/2+ 3/2+ 5/2+ 

249,5 5/2- 3/2-, 5/2- ~/2-

303,5 5/z+ 5/z+ (':>/2)+ 

315,3 1/2-, 3/2- (3/2)-
316,3 3/2+ 3/2+, s;2+ 
361,7 3/2-, )/2- (3/2)- 3/2-

368,7 5/2- (7/2)- (5/2, 7/2) 
436,7 I/2-, 3/2-
442,2 5/2+ 5/2+ (5/2)+ 

448,6 5/[ 5/2-, 7/2-

483,5 3/2+, ;,;2+ + I/2+ 

509,1 3/2-, 5/2- (-) 3/2-

530,4 3/2-, 5/2- - 3/2-

54tl,8 5/2- 5/2-
709,1 3/2+. 5/2+ (+) 
783,0 5/2+ 
857,5 - 1/2-

865,2 3/2+. 5/2+ 
937,3 (3/2, 5/2)+ 
945,1 3/2+ 3/2+ 
955,3 5/2+ + 

1035,0 (3/2, 5/2) + 
IIOI,5 3/2+ 3/2+, 5/z+ 

a) ilpVJHRT~e 3HaqeHVJR CnHHOB 
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B 1fi06A. 3 OpBBOAJITCJI TaK:>Ke 3Ha'leHBJI CDBHOB B 'leTHO
CTeii ypoaHeii 153 Gd, npeAno:>KeHHble TyypHana B AP· 131 B 
aBTOpaMB pa60T /l 2-IS/ OpB BCCneAOBaHBB (d,p) , (d, t) , 
(He 3,a) u (a,xn) -peaKu;Bii. 

li. Ko3dxbuuueHTbl CMecu oy nepexo.llOB, pa3pJI:>KaJOWHX 
ypoBHB 109,7 B 129,1 K3B 

ABTOpbl pa6oT/l •4 / DO pe3ynbTaTaM B3MepeHBH BH
TeHCBBHOCTeii 3neKTpOHOB BHyTpeHHeii KOHBepCBB Ha 'L -
DOA060nO'IKaX liHTepnpeTBpyJOT nepeXOAbl 109,7 B 129,1 K3B 

KaK nepeXOAbl Tuna Ml. 0AHaKo, ecnu yqecTb 3KcnepuMeH
TanbHble norpeWHOCTB B COOTHOWeHBJIX 'L I ': 1L 2 ': 'L 3 , TO 
AnJI 060BX nepeXOAOB AODYCKalOTCJI He6onbWBe j,:; 0,1~/ 
DpBMeCB KOMDOHeHTbl E2 .IlepeXOA 87,6 K3B B pa6oTax/1- 3/ 
Knaccucllau;apyeTcJI KaK 'IHCTblii Ml , a pa6oTe I 41 - KaK 
Ml +0,1% E2. HccneAoBaHBJI 3BK He pewaroT OAH03Ha'IHO 
npo6neMy MynbTHDOnbHOCTH nepeXOAa 174,4 K3B. 

,[{OOOnHHTenbHYJO HHcilOpMaD;HIO 0 MynbTHDOnbHOCTJIX 3THX 
H Apyrax nepexoAOB MO>KHO nony'IHTb H3 pe3ynbTaToB Hawax 
KOppenJID;HOHHbiX H3MepeHHH. ,[{nJI 3TOrO, IlpHHHMaJI YCTa
HOBneHHble HaMH 3Ha'leHBJI COBHOB H 'IHCTO AHDOnbHbiH 
(El)xapaKTep nepeXOAOB 82,9; 102,2; 186,8; 193,7; 206,3; 
835,4; 845,6 H 991,7 K3B 6blnH onpeAeneHbl K034KlJHu;HeHTbl 
A <2> AnJI nepeXOAOB 68,2; 87 ,6; 109,7 a 129,1 K3B, 

2 3KC11 

a 3a TeM 3Ha'leHBJI ax napaMeTpoa CMeca o Y • CpeAHe
B3BeweHHble 3Ha'leHHJI Ko34KlJHu;HeHTOB A ~2JKcn AnJI 3TBX 

.nepexoAOB nonyqeHbl npa yqeTe acex KacKaAOB THna y
1
(El)-• 

->y2(Ml+E2) H COOTBeTCTBYIOID;Be HM 3Ha'leHHJI napaMeTpOB 
CMeCH Oy DpHBeAeHbl B 1fi06A. 4. 

(2) Puc. 3, Ha KOTopoM noKa3aHa 3aBHCHMOCTb A 
2 

OT 
napaMeTpa CMeCH 0 /B npeAenax -0,01< oy< 0,05/ AnJI 
nepeXOAOB 5/2 (y2 ) a;2 H 3/2 (y2 ) 5/2, HMroCTpHpyeT TO'I
HOCTb OOpeAeneHBJI o y AnJI nepeXOAOB 87,6 H 109,7 K3B. 

3Ha'leHHe K034KlJHu;HeHTa A 2 TpoiiHoro KacKaAa 82,9-
/19/-109,7 K3B yKa3b1BaeT Ha 'IHCTbiH KBaApynonbHbiH xa
paKTep nepeXOAa 19 K3B. 

Y CTaHOBneHHble 3Ha'leHHJI CDHHOB H qeTHOCTeH 5/2+ H 
3/2- YPOBHeii 303,5 H 129,1 K3B, COOTBeTCTBeHHO, AenaJOT 
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npeAUO'ITHTeHLHWM El - MYHLTHUOHLHOCTL MJI nepeXOAa 
174,3 K3B. TaxoMy BWBOAY He npoTHBope'laT 3Kcnep&MeH
TanLHO onpeAeneHHWe K03~H~HeHThl yrnoBWX KOppenJI~B 
KaCKaAOB 174,3-/19/-109,7 H 174,3-87,6 K3B. 

B 3aKmo'leHHe aBTopw uwpalKaJOT 6naroAapHOCTL 
K.JI.rpoMouy 3a nocTOJIHHyronoMep)l(l(y B pa6oTe, H.H.rpo
Mouoi H H.A.Jie6eAeBy 3a H3rOTOBneHHe HCTO'lHHKOB. 

( 2) 
Ta6Aulla 4. 3Ha'leHHJI K03~H~HeHTOB A 2 3Kcn H napaMeTpou 

CMeCH 0 y -nepeXOAOB, pa3pJilKaiO~X ypOBHH 
109,7 H 129,1 K3B 

Depexoll A (2) o a) 
23Kcn 

3/2 ( 12 9' 1 ) 3 /2 -0,402:!:_0,065 +0,012:!:_0,036 
5/2 ( 109,7)3/2 +0,453+0,021 -0,043:!:_0,012 
3/2(87,6)5/2 +0,070:!:_0,22 -0,026:!:_0,018 

5/2 (68,2 )5/2 -0,556:!:_0,214 +0,2346 ) 

<1 £1 L+ll Ii '> 
a/ BY onpeAeneHo xax <lrl L IIi'> 

y 

/4/ 
6/ 3Ha'leHHe onpeAeneHo no AaHHWM pa6oTw . 
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PyKonucb nocmynuAa e uaoameAbcKuil omoeA 
23 anpeA.R 1975 zooa. 

AnHKOB E.A., Eyll3hiHCKH M., EaliHKe T., BaepHmyK H., P6 - 8823 
)!(yK B., Hou-Muxall P., Kyaueuoe B.B., nHaypell f.H., 
Mopoaoe B.A., MyMHHOB T .M., 4>oMHHhiX M.H., Xon5aee H. 

Koppe1!SIUHH uanpaeneHHll raMMa-uany'leHHSI a 153 Gd 

Hayqanucb Koppe1!SIUHH uanpaeneuull raMMa-uany'leHHll npH pacnalle 
153

Tb ~ U3Gdli1ISI KSCKSliOB: 82,9-87,6 K3B 1 82,9-(19)-109,7 K3B
1 

82,9-
-129,1 K3B,102,2-68,2 K3B 1 139,7-109,7 K3B 1 174,3-87,6 K3B

1 
174,3-(19)-

109,7 K3B, 102,2-109,7 KaB, 186,9-129,1 K3B, 193,7-109,7 K3B
1 

206,3-109,7 K~, 
332,5-109,7 K3B, 835,4-109,7 KaB, 845,6-109,7 K3B H 991,7-109,7 K3B, 

Y CTSHOB1!eHbl 3HS'IeHHSI CTIHHOB ypOBHell C 3HeprHSIMH: 41,5 (5/2) 
1 

109,7 (5/2), 129,1 (3/2), 211,9 (3/2), 249,5 (5/2), 303,5 (5/2), 316,1 (3/2), 
442,2 (5/2), 945,1 (3/2), 955,3 (5/2) u 1101,5 (3/2) KaB H onpelleneHni 
K034JqmUHeHTbi CMeCH lJy nepeXOliOB: 68,2; 87,6; 109,7 H 129,1 K3B, 05cyJK-
liSeTCSI 3HS'!eHHSI CTIHHOB llpyrux ypOBHeit U3Gd. 

Pa5oTa Bhmonueua B lla5opaTopuu SillepHhiX npo5neM OHHH. 
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