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Hccne'AOB8HH8 BepOHTHOCTett aneKTpOMarHHTHWC nepeXO'AOB npH 

P8'AH08KTHBHOM pacna'Ae M8P 'A88T ueHHYD HHlp()pM8LtHD O CBOttCTB8X H 

CTPYKType B086Yl!C,ll8HHWC H OCHOBHliX COCTOHHHtt 8TOMHWC Mep. Ta!Gfe 

CB8'A8HHH ·cnoco6cTBYDT BffflBlleHHD 'AOCTOHHCTB H H8'AOCT8TKOB cy~ecT­

BYDDUIX MepHWC MO'Aellett H HBllHDTCH KPHT8pH8U npHUeHHMOCTH T6X HllH 

HHl:IX MO'A6llDHlilX npe'ACT8BlleHHtt. 

BepOHTHOCTH 8ll8KTpowarHHTHl:lX nepeXO'AOB onpe'AellHDTCH paanuq­

HliIMH npHMWH H KOCBeHHWH M8TO'A8MH. O'AlfHM HS T8KHX M6TO'AOB HBnH8T­

CH M6TO'A 88'A8,Pllt8HHl:lX COBll8'A8HHtt, KOTOpuit ll08BOllH8T H8M8pHTD Bp8MH 

lltH8HH B086YllC,lleHHWC COCTOHHHtt M8P BO BpeueHHOM 'AH8ll880H8 OT 10-3 

'AO 10-II CeK. 'Allfl lllHpOKoro HHT8pB8ll8 aHeprHtt. HCCll8'AY8Ml:lX 8ll8KTpo­

M8rHHTHl:lX nepeXO'AOB. 

HacTOH~8f[ 'AHCCepT8LtHH HBllH6TCH qacTDD HCCll8'AOB8HHI, npOBO'AH­

Ml:lX B OHHH B .1ly6He no xayqeHHD B086YllC,lleHHWC COCTOHHHtt H61TpOHO'A8-

q>HLtHTHWC cq,epuqecKHX Mep, M8P nepeXO'AHOtt H CHllDH0'A61p()pMHPOB8H­

HOtt o6xacrett. 8TH MPS 61iillH nonyqeHlil K8K llPO'AYKTU peaKIUJH rny6oxo­

ro pac~enneHHH ilHmeHH TBHTana, wumeHH Dy ( B BH'Ae Kownnexca NH4 
CDy - .l(TIIA) ) ' npH o6nyqeffHH HX npOTOH8MH C 8HeprHett Ep::660 MaB 

Ha CHHXPOLtHKXOTpOHe OHHH, a Ta.Kllte KBK npO'AYKTlil pe8KIUJH 151Eu 

(al. ,2n >153TS, nonytteHHlil8 .npH o6nyqeHHH 8llDql8-qacTHU8MH MHWeHH 

Eu (o6ora~eHHOtt Ha 98% H80TOllOM 151Eu ) Ha IUJKllOTpOH8 Kasaxc1rntt 

1Jt8,ll;8WH HayK B .AJn.ra.-.ATe. 

0CHOBH08 BHHMaHH8 B pa60T8 6uno Y'A8ll8HO H8Yt18HHD nepHO'AOB 

noxypacnS'Aa B086Yllt'A8HHWC cocTOHHr.llt Mep 141Pm , 149Gd , 151Gd , 
153Gd, 155Gd , 155TB , onpe'AelleHHD cnHHOB HeKOTOpwc cocTOHHHtt B 

Mpax 141Pm H 155ud H coa'ABHHD annaparypu 'AllH uawepeHHH BpeweH 
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lll:H8HH H,llepawc ypoBaeA B aaaoceityHJtHOII ;1.tHanaaoae npH no110111H NaJ(TI) 

H Ge (Li)-;1.teTeKTopoB. 

.l{HccepTa~ll COCTOHT H8 BB6].t8HHll, mecTH rnaB H aaKnDqeHHll. 

B nepBOA rnaBe ,l(rul KpaTKHA oClaop 118TO].t0B H811epeHHll Bpe-

118H JltH8HH. 

. Bo BTOpoll rnaBe OilHCl,lllaeTCH annapaTYpa, C08].taHH8H H811H ].t1IH 

HCC118].t0B8HHH 118TO,ll011 88].t8pllt8HHl:lX ra1111a-ra1111a-coBna;1.teHHH B086YJt].t8H­

HWC COCTOHHHII H,llep. 

~118 npOB6,ll8HHH H8MepeHHH Bp8118H XH8HH BOa6yJt].teHHHX: COCTOHHHA 

KOpOTKOlltHBYIIIHX H80TOilOB (Tl/2 ¼ 15 IIHH) B 88HOC8ityH,llHOII ,llHanaaOH8 

61,111 coa;ztaH ;ltByxllepHl:lH Bp8118HHOII 8H81IH88TOp C perHCTPHPYDlll8i1 CHCTe-

11011 Ha Clase 9HY "YHHCK-2" / 8/(pHc.I). ~1IH ].taHHOro 8H8JIH88TOpa Ha­

llH 6wm paapa60T8Hl:l, co6paHl:l H HaCTp08Hl:l 6noKH H,llepaoa aneKTPOHHKH: 

orpaHHqHTeJIH H g)op11HpOB8T8JIH Bp8118HHl:lX CHrH81IOB, Bpe11e-a11n.immH1:1e 

KOHB8PTOPl:l, 6110KB 3118KTPOHHOtt 88].t8J)XKH t 118].t118HH8H cxe11a COBil8].t8HHif, 

JIHHeAHl:le YCH1IHT81IH. 

~1IH npOB8,ll8HHH HCCX8].tOBaHHA Bp8118HHl:lX H aunJIHTY,llHl:lX xapaKT8-

pHCTHK g/OTOyYHOlEHT8118tt, 8 T8.Kllt8 ].t1IH HaCTpOIKH cxe11 61:lCTpoA 110l'HKH 

BP8118HHOro aH8JIH88TOp8 61:111 paapa6oTaH H coa.ztaH qeT1:1pexKaHa1IbHHit 

TP8H8HCTOpHl:lit reaepaTop H8HOC8KYHJtHl:lX HIIIlY1lbCOB. 

IlpOB8].t8HHH8 ll8T0;7.tHqecKH8 HCC118].t0B8HHH IlOKaaanH, qTo: 

I. Bpe118HHOe paapemeHHe 8Ha1IH88TOpa - 2'to 118HH8TCH B 88BHCH­

IIOCTH OT auepmH BH].t81IH6111:lX H3Jiyqemi:lt OT 2to= 4 ,5 HC8K, ,llnH 

Et,= 10_0 KSB, E{z. = 5II KSB, ].tO 2-r. = lJ39 HC8K. ].t1IH E11=Il70 KSB, 

Eti.= 1330 KSB. TaKHM 06paao11, .11oi:ao Ha11e.pHTb npu no110111H ".11e.ztnea­

HHX" c~HTHnnHTopoB NaJ (TI) nepHo.zta nonypacna;zta H,llepawc cocTOHHHH 

].tO 8,llHHHU H8HOC8KYHJ!• 
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PHc. I. Iillox-cxewa ,l(Byx11epaoro BpeueaHoro 
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2. ,naHH!llt BpeMeHHOll auamrnaTOp ym1Bepca.JieH OTHOCHTeJII,HO 

npmrnu11e11wc Ae:reK:ropoB (Ge(U) No,[WcTHJILC!eu, nnac:r1111ecmie 0
'· 

I 'J 
cwrn:rilJIJI/ITOpllJ. Ilp11 aTOM nony11eHO BpeMeHHOe pa3pelileHHe 

a) G'e(Li)-NoJ(Tf) 2'f_0 & 8,5 HceK (Ef =E ~ =5II K3B) 

Cl) cTHJibdeu - Na:JCTf.)2t0=0,9HceK (E/ =Il70K3Bj 

Er = 1330 K3B) 

B) CTl1JlbdeH-CTl1JibdeH .2(0 =0,6HceK (E 'f =Er =Il70K3B), 

3.IlpH ABYXMepHOM BpeMeHHOM aHaJIH3e nony11ae:rca 3HatIHTeJib­

HO dOJII,lill111 Od'I>eM HHtpOpMawm no cpaBHeHHD c KOJIHlleCTBOM CBe­

AeH11l1, nony11aeMWC sa :ro lite BpeMa Ha OAHOMepHUX BpeMeHHblX 

aHaJil13aTopax. 3qxpeKTl1BHOCTI, H3MepeHHlt 3HallHTeJII,HO IlOBW!lae:rca, 

llTO ocodeHHO B~HO npH HCCJieAOBaHHH COCTOHHHlt KOpOTKOlltHBYlllHX 

·11so:ronoB. 

UccneAOBaHHe yrnoBoro pacnpeAeneHHR KaCKUAHIDC rawa-KBaH­

:roB npOBOAHJIOCI, Ha aBTOMaTH3HpOBaHHOM cnei<:rpoue:rpe AJIR H3Y­

qeHHH 1f'·'r , e-r , f->·q .yrJIOBWC KOppeJIHWilt HanpaBJieHHl1 (pHCo 

2). )via AaHHoro cneK:rpoMe:rpa dWI paspado:raH H ocy~ec:rBJieH 

dJIOK pa3AeJieHHSl naMSITH MHOrOKaHaJibHOro aHa.JIH3aTopa, Il03BOJIHB­

li1Hl1 npOBOAHTI, H3MepeHHSl yrioBIDC KOppeJISIWilt KaCKaAHWC raMMa­

KBaHTOB B KOPOTKOlltHBYlllHX (T112~ 15MHH)H30TOnax AJISI AByx- ' 

:rpex 1 'leT11pex yrJIOB C ~BYMSl 3HepreTHlleCKHMH OKHUMH OAHO-

Bp~MeHHO. 

l!a.CTI, 3UAa'l pemaJiaCb HaMH Ha ycTaHOBKe AJISI H3MepeHHH Bpe-

MeH lltH3HH B03dy~eHHIDC COCTOSIHHl1 SIAep B HaHO- H cyC!HaHoce­

KYHAHOM AHalla30Hax MeTO~OM 3UAepJKaHHhlX 3JieKTpOH-ra.Ml,la-coBna­

AeHHl1. BpeMeHHOe paspemeHHe ycTaHOBKH B saBHCID{OCTH OT 3Hep­

rHH per11c:rp11pyeM11X H3JiylleHHlt MeHaeTCSl OT I, 6 HCeK AJISI "Ee= 
=47K3B; E °b =60Q+900K3B AO 01 5HCeK AJ!Sl E e =220K3B; J:'r 
=60Q+900 K:rn. 

B TpeTbelt rnaBe 01'.lCYJtAaDTCSl MeTO~ll odpadoTKH pesyJibTaTOB 

H3MepeHHlt BpeueH JJGl3HH H yrJIOBIDC 1)'·o -KoppeJISI~Hlt. 
6 

~ c::,• 
I 
ff') 

CT) 

I:::: 

? 

L_J 

~ 
lQ 

) I I I ;I ~··1 I 

~ E: I ~'g 

) 

7 

a: 
:s: = Q) 
:,, 
>, 
C') 

:s: . 
,:s: 

a: :s: 
"I = I=( Q) 

"I s. 1%1 us 
H P. 
Q) a :::r 
0 = P. ,es: 
H :S: 
:,; :::r 
Q) a: 
Cl "I 
0 Q) 

0 P. 
i:., P. 
0 0 = :,; 

I ! 
P. i:., 
:S: I 
C') us 

5 ! 
~ i:., 
H 

~ 1%1 us 
A 

!Ji 0 

Q) ~ 
>( >, 
0 

~ 
0 

~ . 
C\J . 
0 

l 



~eTBepTa.11 rnaBa co,!!ep:arnT pesynhTaTli Hccne.n;oBaHHn BpeMeH xHs­

HH B036y;;t)J;eHHliX cocTo.11Huit .11,!!pa 141 "Pm. u pesynuaTu no onpe,!!ene­

cnHHOB HeKoTopux cocTO.HHHn B HAPe 141 Pm (Taeln. 1). HHD 
3HalleHlrH nepuo.n;oB nonypacna,lla B036yi:t.l!eHHliX cocTo.HHHil c sHep­

rHen 196,5 KaB, 628, 7 KsB u 974 K3B B HAPe 
141 "Pm onpe.n;enemi 

BnepBue. ~enaeTCR 38.KJ!DlleHue O cnuHruc COCTO.IIHHn O; 196,5; 628 K3B. 

Ha OCHOBe aHanusa pesynhTaTOB u cpaBHeHH.11 C BepO.HTHOCT.l!Uli MI-ne­

pexo.n;oB B HAPrut n 7 La H 139 Pr C,llenaHo saKnnlleHHe, llTO lH-ne­

pexo.11 c ypoBH.11 196,5 K3B 141 Pm .IIBR.HeTCR e-sanpe!JleHHW nepe­

XO,ltOM THna (1.2, 7/2~2.d.5/2). IlpOBO,ll;HTCR paclleT KBa.n;paTa MaTpHll­

HOro sneueHTa I.II- nepexo.1:a no cxeue ApHua /I/, yqHruBaD!llell cue ch 

KOHqJHrypaUHlt pasnUllHliX COCTO.HHUR. 
113 noBe.n;eHH.11 Bepo.HTHOCTelt MI-nepeXO)tOB H Bepo.HTHOCTelt npu-

uecen E2-nepexo,llOB B nsoToHax ( :N =-80) 
137 La. , 

139
?r , 

141
prTL 

no,1tTBepll)laeTc.11 nonollteHHe o TOM, llTO Ha6mi,11;ae1.1oe ynenHlleHHe B(!H) 

H B(l12) npn y,llaneHIU1 OT 11arHqecKoro z =50 MOllCHO Oel'I>RCHHTh, ecnn 

npe,llnOROlltHTh, llTO e-sanpeT .n;eitCTByeT CHRhHee, npH npHORHllteHIU1 

llHcna HYKROHOB K :uarnqecKOMy. . - + 
li3 pesynhTaTOB cpaBHeHH.11 BepO.IITHOCTell M2 n )D (Il/2 ._ 7 /2) H 

- ~ (11/2- 5/2) nepexo,1toB, pasplllltaD!llHX ypoBeHh c sHeprHeit 628,7K3B 

B R,llpe 141 'Prn c BBpO.HTHOCT.l!Wt· aHanorHllHliX nepeXO,llOB B HApa}C 

' u·, la H 139 Pr, ,llenaeTc.11 sa.KJIDlleHne, llTO ypoBeHh 628, 7 K3B , 

OO'I,.IICH.HeTCR cMeChD O,ltHOllaCTHllHOrO COCTORHH.11 C OKTynonhHIDIH KO-

neelaHH.IIMH OCTOBa. 
B n.11Toit rnane 06cyi;:,1taDTC.II pesynhTaTu nsuepeHHR BpeMeH lltH3-

I49 Gd 
HH B036Y-MBHHUX COCTORHHit B R,llpax nepexo,llHOR oelnacTH u 

I51Qd • JiepHO.l!ll nonypacna.n;a cocTO.HHHlt c sHeprHeit 352 K3B B .11,llpB 
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149 GdnIOo; 395; 575; oJ9 K3B B 151 Gd onpe.l{enem.r BnepBue B 

)laHHOlt padore. KpoMe Toro, yTOllH.HeTc.11 3HalleHHe nepuo,lla nonypacna­

.l{a cocro.11HH.11 c sHeprnen 164 K3B B .11.l{pe 149Gd. 
BUBO,!!!,[ 0 B03MOlltHOn ¢oHOHHon npnpo.n;e lfCCRB.l{OBaHHliX HaMH coc­

TO.IIHHit B .H,lipax 149Gd n 1510d ,l{enanrc.11 Ha ocHoBe aHrurnsa 

3KcnepnMeHranhHblX 3HaqeHHi1 npHBe,lleHHblX Bepo.HTHOCTell MI If E2- nepexo­

,!!OB, npH cpaBHeHHH HX C paclleTaMH no MO,liBRH cnapHBaTenhHOro H 

KBa,!!pynORhHOro B3aHMO,JiBltCTBHn CopeHCeHa/2~ H BHBO,llaMH MO,llenH "B03-

Cij'E,lleHH.H" ocToBa ,!!B lilannTa 131 (Taein. 2). IIocne,l!OBaTenhHoe cpaB­

HeHne c TeopHen nepexo,llHUX .H,llep saTpy,!!HeHo,c O)!Hon cTopoHu, He­

BosMOlltHOCThD O,!!HOllaCTHllHOro npH6RHllteHH.H, c ,ltpyrolt- He-

06XO,l{HMOCThD yqeTa cHn cnapHBaHH.11. IlJioxoe 3HaHHe ypoBHelt cauocorna­

coBaHHOro non.11 B nepexo,l{HOit oelnacTH sarpy,!!H.HeT yqeT nnn.11HH.11 

cBepxTeKyqecTH. 

B mecTOit rnaBe aHanH3HPYDTC.II pesynhTaTH H3MepeHHH BpeMeH 

lltH3HH B03dYlJt,llBHHblX cocTORHHlt ,lleqiopMHpoBaHHUX .11.n;ep 153Qd. , 155Gd 
H 155 <fb, npHBo.n;.11Tc.11 sHaqeHH.11 cnHHOB ypoBHeli c sHepruel1 86, 105, 

266, 327, 367, 427 K3B B .11,l{pe 155 Gd. , onpe.n;eneHHliX MBTO,!!OU 

yrnoBmt raMMa-ramia-Koppen.11~Hlt HanpaBneHHlt (Taein. 3-6). 3Halle­

HHe nepHo,lla nonypacna.n;a cocro.11HH.H c aHeprHell 155 K3B B HAPB 155TB 
onpe.n;eneHo BnepBue B .n;aHHOlt padoTe. 

no 3KCnepHMeHTaRhHllM 3HalleHUIIM nap~HaRhHWC nepHO.D;OB nonypac­

na.n;a no.n;cllHTaH!l npnBe.n;eHHUe BepO.HTHOCTH nepexo,l{OB THna i.lI u E2 

BHYTPH poTaUHOHHOlt nonocu, OTKy,lla no COOTHOilleHH.IIM ododmeHHOit MO­

,!!BRH 141 nonyllBHli 3HallBHH.II BHYTPBHHHX KBa.n;pynonhHWC MOMBHTOB H 

napaMeTpoB ,lleqiopuanHH (Tadn. 7) ocHOBHUX cocro.11Hnll .11.n;ep 153 Gd 
H 1551'& 
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tieTBepTa/1 rJiaBa C0,1(8plltHT pesyJiuaTli HCCJI8,l(OBaHHll BpeJJeH :11ms­

HH B03Cly.QteHHUX COCTO/IHHil 11,npa 141 'Pm H pesyJiuaTli no onpe,neJie­

cnHHOB HeKOTOpmc COCTO/IHHil B ll,l(pe 141 Pm (TaClJI. I). HHD 

3Haqemrn nepHO,l(OB noJiypacna,l(a B03ClYJlC,118HHl,IX COCTO/IHHll C 3Hep­

r11en 196, 5 KsB, 628, 7 KsB H 974 K3B B HApe 141 ?m onpe.l(eJieHu 

BnepBlie. ~eJiaeTC/1 38.KJIDqeHHe O cnnHax COCTO/IHHil O; 196,5; 628 K3B. 

Ha OCHOBe aHaJIH3a pesyJILTaTOB H cpaBHeHH/1 C BepOIITHOCTJ!11H MI-ne­

pexO,l(OB B .fl)lpax n 7 La 11 139 Pr C.l(eJiaHO 3aKJIDqeHne, qTo MI-ne­

pexoA c YPOBH/1 196,5 K3B 141 Pm /IBJIHeTC/1 e-sanpe111eHHIDl nepe­

XO,l(OM wna (1.g, 7/2 ~.2d..5/2). IIpOBO,l(HTC/1 pacqeT KBa,l(paTa MaTpHq­

Horo sJieMeHTa I.II- nepexo,11;a no cxeue Apm.ra /I/, yqHTliBan111eit cMecL 

KOH¢nrypa!lHll pa3JIHqHl,[X COCTO/IIDtil. 

113 noBe,l(eHH/1 BepOIITHOCTeil MI-nepeXO,l(OB H BepOIITHOCTeil np11-

Mecen E2-nepexo,l(oB B H30TOHax ( N =80) 137 La. , 139Pr , 141 pm.. 
no,l(TBepJ!t,l(aeTCH noJIOJKeHHe O TOM, qTO HaClJIIJ,!l;aeuoe yBeJIHqerure B(Ml) 

H B(lI2) npn y.l(aJieHHH OT uar11qecKoro z =50 MOllCHO OCl'I,/IC.Hl!TL, ecJIH 

npe.l(nOJIOlKHTL, qTo e -sanpeT ,l(eltcTByeT CHJILHee, npH npHCiJIHllteHHH 

q11cJia HYKJIOHOB K uarnqecxouy. 
' - + 

!Is pesyJil>T8TOB cpaBHeHH/1 BepOIITHOCTeil Ll2 H EJ (II/2 - 7 /2) H - ~ ' 

(ll/2-5/2) nepexo,noB, pa3pillltaDIIIHX ypoBeHL C 3Hepr11eil 628,7K3B 

B 11,l(pe 141 Pm C BepoHTHOCT/lwt,aHaJiornqHUX nepexO,l(OB B /!Apax , 
u·, 1. 0 11 139 'Pr, AeJiaeTc11 3aKJIDqeHne, qTo ypoBeHL 628, 7 xsB 

OCl'b/lCH/18TCff CM8CLD O,l(HOqacTHqHoro COCTOBHH/1 C OKTynoJILHliMH KO­

JieClaHH/IMH OCTOBa. 

li n/lTOll rJiaBe oClcyii,:.l(aDTCff pesyJILT8Tl,I H3MepeHHlt BpeMeH lKH3-
I49 Gd. HH B03ClYE,ll8HHUX COCTO/IHHi! B 11,l(pax nepeXO,l(HOil oClJiaCTH 11 

I5I Od . flepno.nu noJiypacnll,l(a cocTOIIHHII c sHepraei! J52 K3B B 11,npe 

8 

149 
GdH 108; 395; 575; o'.39 KsB B 151 Gd onpe,l(eJieHu BnepB1w B 

.l(aHHOll padoTe. KpoMe Toro, YTOqHffeTC/1 3HaqeHHe nepHO,l(a noJiypacna­

Aa COCTOHHHB c sHeprHeil 164 K3B B /!Ape 149Gd. 
BUB0,1(1,1 0 B03MOlKHOi! ¢oHOHHOlt npnpo,l(e HCCJie,l(OBaHH!,iX H&!l! coc­

TO/IHHlt B IIAPax 
149 Gd H 1510d .l(eJiaJOTca Ha ocHoBe aHaJinsa 

3KCnepHM8HT8JlLHUX 3HaqeHnil_npHBe,l(eHHl,!JC BepOHTHOCTeil MI H E2- nepexo­

,l(OB,npn cpaBHeHHH nx c pacqeTrum no MO.l(eJin cnapnBaTeJILHoro H 

KBa,l(pynOJILHOro B3aHMO,l(eilcTBHil CopeHCeHa/2/ H Bl,IBO,l(aMH M0,1(8JIH "B03-

Cly,;;,l(eHHB" OCTOBa ,l(e lilaJIHTa /J/ (TaClJI. 2). frocJie,l(OBaTeJILHOe CpaB­

HeHHe C Teop11en nepexO,l(Hl,IX /1,l(ep 3aTpy,l(HeHo, C O,l(HOil CTOPOHH, He­

B03MOlKHOCTLIO 0,l(HoqacxHqHoro npHClJIHllC8HHII, C .l(pyron- He-

OClXO,l(HMOCTLIO yqeTa CHJI cnapHBaHHH. I11Ioxoe 3HaHHe YPOBHeil cauocorJia­

COB8.HHOro nOJI/1 B nepexO,l(HOil OClJiaCTH 3aTPYAH/leT yqex BJIH/IHH/1 
CBepxTexyqeCTH. 

B mecxon rJiaBe aHaJIH3HPYIOTC/I pe3yJILTaTH H3MepeHHil BpeMeH 

lKH3HH BosClyii,:,neHHmc coCTOHHHll Ae¢QplllipoBaHHmc 11,nep 153Gd , 155GcJ. 
H 

155 Tb, npHBOABTCB sHaqeHHH cnHHOB ypoBHeil c sHepr11eil 86, 105, 

266, J27, '.367, 427 xsB B MPe 155 Gd. , onpe.l(eJieHHWC MeTo,nou 

yrJioBmc raMMa-ramia-xoppeJIBUHil HanpaBJieHHil (TaClJI. 3-6). 3Haqe­

HHe nepHo.l(a noJiypacna.l{a cocTO/IHH/1 c sHepr11en 155 K3B B /!Ape 155T~ 
onpe.l(eJieHo BnepBue B AaHHoil paCloTe. 

no 3KcnepHM8HTaJILHlill 3HaqeHH/IM napuHaJILHUX nepHO,l(OB noJiypuc­

na,l(a no.l(cqnxami npnBe,l(eHHue BepoBTHOCTH nepexo,noB THna iH n E2 

BHYTPH POTauHOHHOil noJioc1,1, OTKy,l(a no COOTHOllieHH/IM 0CloCl111eHHOil MO­

,l(eJIH 141 noJiyqeHli 3HaqeHH/I BHYTpeHHHX KBa.l(pynOJILHUX MOMeHTOB H 

napaMeTpoB .l(e~opuaunn (TaClJI. 7) OCHOBHUX cocxoBHHil B.l(ep 153 Gd 
H I55 7g 

9 



,. 
CpaBHeHHe 3KCnepHM0HTaJILHliX 3HaqeHH" BepORTHOCTen AHnOJIL­

.HIDC sneKTpoMarHHTHHX nepexOAOB B Mpax 153 Qd , 155 Gd. 11 

155 TB c OAHoqacTaqHJ:n.rn oneHKa:wt, c pacqeTaMH no MOA0JIH IiHJILc­

coHa des yqeTa 11 C yqeTOM CBepxTeKyqen nonpaBKH no3BOJIR8T 

·saKJIDql1TL, qTO cxeua IiHJILCCOHa AaeT AJIR OAHOqacTaqHHX nepexo­

AOB B A0<pOpM11pOBaHHHX Mpax nyqwee cornac11e C 3KCnepHM8HTOM 

(TadJI. 5). 
B cJiyqae OAHOqacTaqHJ:lX nepexOAOB C H3M0H8Hl10M cn11Ha Ha 0Al1-

HHUY ( AK "'1) KaK dOJILDIHe ycKopeHH11 E2-nepexoAoB, TaK H HecKOJIL­

KO M0HLDiee ycKopeHHe Ml-nepeXOAOB (,llallt0 npH cpaBH0Hl1H C MOA8JILD 

IiHJILCCOHa) uoryT dHTL od~RCH0Hli Bp8.ll{aT0JILHHMl1 npHM0C11MH, B03HH­

Kallllll1MH BCJl0,l(CTBl10 B3aHMO,llencTBHR Kop110Jil1Ca 151. 
OCHOBHUe pesyJILTaTH, 113JIOX8HHHe B AHCCepTana11, 

npeACTaBJI8HH Ha XXI COB8~aHHH no ffA8pH00 cneKTpOCKOnl1H 11 Teop1111 

a;,;pa(MocKBa, !967 r.) a onydJIHKOBaHH B padoTax / 7- 151. 

IO 

' i I 
f. 

) l{I 

f I, • 
' 

"' ~ 
§ E 
<tin. ~-0,:H 
0.::1" 
r:::H 

:is Q) 
le{ p. 
0 le{ 
:s: tx: 
p. 
Q) l'I 
r::: 

l'I 
Q) 0 
:is le{ = 0 .,q X 
0,: Q) 
a:I p. a :g 
p. 

H crl :S: 
r::: E-1 

a:I 0 
~ ft 0 
:s: = 
0,: E-1 
'O ... tx: 
"' i:; 0 
E-t P- :;, 

l'I 
H 
.::I" Q) 
H :is = ,es: = Q) Q) 

= le{ 
l'I Q) 

0 l'I 
p. :s: 
:>. p. 

r::: 
"' :;it :s: 
r::: 
0 
a:I p. 
:>. 
0,: 
0 
r::: 

:is 
le{ 
0 
:s: p. 
Q) 

t::: 

0 
co 

I 

:I-' 0 I{'\ 
H ft 

c-- . c-- . 
O'I ,-.. c--

H c--
ft 

H 
+I 

IO 
ft 

I{'\ ._, 

c-- c--
'a ft 

CX) 
H C\I . IO ,-.. 

c-- O'I 
ft 0 

~ 0 
IO +t 

co 
H 

ru ._, 
C\J 

N' 
"' .::I" 

0 
H 

I{'\ 6 I{'\ 

\D \D H 
O'I . O'I 
H ,-.. H 

"' 0 
+t 

"' ru ._, 

l'I :,; l'I 
<') Q) <') 

~ 0 :,; 

:>. $ ~ M 
M 

E-t 

+ 
C\J ....... 
c--
t 

,-.. 
C\J ....... I I I I 
H 
H 

ru' ....... 
O'I ._, 

+ IO 
C\I 'a ....... :£1 I{'\ H 

It "' C\I C\J 
~ I 0 c--

C\J C"\ ....... 
H 
H 

~ 

+ ~ 
C\J 0 

~ H 
C\I . 

It ~ I{'\ I O'I 
I{'\ H 

ru' C\I ....... 
H 
H C\I ,-.. 

= p. 
a:I 
'O 

O'I ....... 
6 Q) C\I ._, 6 H C\I 

C\J J. 'a H 
M ~ ft H 

+ O'I . 
C\I H 
....... ru I{'\ 

J C\J ,-.. 
0 :>I 

,C\J H bl ....... 6 
._, 

c-- C\I 
H H 6 <X) 
:::;; 

~ 
H 

H H 
O'I C\I N' co 

H 
:,; 
Q) 

0 
, 

l=Ci- .::::r ...... 1o . 
):---..J r::: 

f -I. 0 :,; :..J 

~ <')~ e N 

I= - ~' ,!!?, I:'") 
~ 

H fQ E-t 

II 



H,
itp

o 

14
9 64
 G

d 
85

 

I5
1G

d 
64

 
87

 

JP
. 

E
 

KS
D 

41
,6

 

10
9,

7 

!2
9,

2 

EY
P•

K
aB

. 

I6
4,

5 

35
2 

IO
B

,I 

39
5,

2 

57
5,

3 

83
9,

3 

Ta
eim

u~
a 

2 

SH
aq

eH
HH

 T
ri

~c
n.

,B
(E

2)
8
K

cn
.,B

(E
2)

M
,B

(E
2)

T
eo

p.
H

 w
aK

TO
PO

B 
aa

np
eT

a 
'A1

lfi 

an
eK

Tp
o:1

rn
rH

HT
Hh

llC
 n

ep
ex

o'A
O

B 
B

 ~
p

ax
 14

9 
G

d 
n 

15
1 

G
d

 •
 

EK
K

aB
. 

SK
C

il.
 

SK
C

ilo
 

B
(E

2)
~2

62
 

Te
o~

. 
T

I/
2 

ce
K

. 
B

(E
2)

et
o-

1 
:B

(E
2)

e2
Ci

 
T(

E2
)M

 
3'

(E
2)

T
eo

p.
 

I6
4,

5 
(I

,7
±

0
,I

)•
ro

-9
 

7,
3 

·r
o

-2
 

s,
9

•r
o

-4
 

r,
ro

·r
o

-2
 

I,
2

3
"I

0
-2

 
O

,I5
 

I8
7,

2 
(4

,3
±

0,
5)

"I
O

-I
O

 
s,

3
•r

o
-2

 
2,

03
•r

o-
3 

0,
22

5 
3,

85
°r

o-
2 

4,
25

 

35
2 

I,
9

7
•I

0
-2

 
r,

2
·r

o
-2

 
-

0,
62

 
-

I0
8

,I
 

(2
 ,6

±0
 ,I

3
) •

ro
-9

 
0,

26
9 

9,
I"

I0
-4

 
2,

96
"I

0-
2 

3
,4

·r
o

-3
 

O
,I

I 

28
7,

2 
(2

 ,4
±0

 ,4
) •

10
-I

O
 

7
,8

8
·I

0
-3

 
2

,0
2

·r
o

-3
 

2,
03

•r
o-

2 
0,

26
 

2,
6 

39
5,

2 
6,

21
·1

0-
3 

:i
:,2

3•
ro

-2
 

-
2,

05
 

-
18

0,
I 

(2
 ,3

±0
 ,4

) •
ro

-I
O

 
4,

03
"I

U
-2

 
9

,6
•I

0
-3

 
--

0,
24

 
--

46
7,

0 
6,

82
°1

0-
4 

I,
4

4
"I

0
-2

 
-

21
,2

 
-

25
I,

8 
(3

,2
±

0,
5)

 ·r
o

-r
n

 
3,

52
•r

o-
2 

2,
07

•1
0-

3 
2

,0
2

·r
o

-2
 

5
,9

·r
o

-2
 

U
 5

8 
t 

r 

73
1,

7 
6 

&
!-I

0-
5 

. 
' 

2,
07

•1
0-

3 
2,

02
·1

0-
2 

30
,2

 
3,

85
°1

02
 

Ta
ei

nn
rta

 3
 

3H
aq

em
rn

 n
ep

HO
'A

OB
 n

on
;y

pa
cn

a'A
a 

yp
oB

He
J;l

 15
3 

G
d

 ,
 B

.( C
T 
L

 )8
K

cn
 ·
, 

:f"
 (

 cr
l, 

)M
 

'A1
1H

 n
ep

eX
O'

AO
B,

 
pa

sp
ID

Ka
10

m
nx

 ;
yp

oB
HH

 c
 a

H
ep

rn
eJ

;l 
4!

 ,6
; 

10
9,

 7
; 

!2
9 

,2
 K

aB
 

~
p

a 
15

3 
G

d
 

. 

E
 ti

ta
n 

T
rj

~c
n•

ce
K

. 
SK

Ci
l.2

 
SK

C 
J(

M
I)

M
 

1(
E2

)M
 

Jf
M

I)
 

J(
E

2)
 

B
(M

I) 
H

M
 

B
(E

2)
 

e1
 Ci2 

4
!,

6
 

(4
,I

I 
±

 0
,2

4)
0
10

-9 
r,

22
·1

0-
2 

0,
63

 
-

-
-

-
68

,2
 

. (
 ~
 9

 •
 r

o-
IO

 
) 

i3
,1

•r
o

-3
 

~
1

,a
·r

o
-2

 
'-3

2,
3 

,o
,3

 
~3

8 
,2

,0
3

•r
o

-3
 

I0
9,

7 
H

,r
·r

o
-2

 
-

U
26

 
-

~
7,

I 
-

19
,4

 
-

0,
73

 
2,

86
"I

0-
5 

. --
-

87
,0

 
c2

,a
4 

±
 0

,2
1)

 
·r

o
-9 

2
,a

s·
rn

-3
 

-
80

5 
-

-
-

12
9,

2 
3,

22
·r

n-
4 

--
71

5 
-

-
--



qeTBepTaH rnaBa co,11;epXHT pe3yRLT8TU HCCR8,ll;OBaHHll: BpeMeH XH3-

HH Bo3clyimeHHUX cocTOHHnil n,11;pa 141 Pm H pe3yRLT8TH no onpe,11;ene­

lIBD CilHHOB HeKOTOpllX COCTOHHHil B MP8 141 Pm (Tacln. l). 

3HalleHJrn nepHO,ll;OB nonypacna,11;a B03clyl!C,l\8HHllX COCTOHHHil C 3H8P­

rnen 196,5 K3B, 628, 7 K3B H 974 K3B B a,11;pe 141 Pm onpe,11;eneHH 

BnepBue. AenaeTcH 3aKRDlleHHe o cnHHax cocTOHHHil O; 196,5; 628 K3B. 

Ha OCHOBe aHaRH3a pe3yRLTaTOB H cpaBH8HHH C BepOHTHOCTHJ.!K Ml-ne­

pexo,JJ;OB B SIAPax n 7 La H 139 Pr c,11;enaHo 3aKRDlleHne, llTO Ml-ne­

pexo,11; C ypOBHH 196,5 K3B 141 Pm HBRH8TCH e-3anpel118HHW nepe­

XO,ll;OM THna (1,& 7 /2 ~2d5/2). IlpOBO,ll;HTCH paclleT KB~paTa MaTpull­

HOro 3R8M8HTa I.fl- nepexo,11;a no cxeMe Apmm /I/, YllHTUB81Jl118il CM8CL 

KOHcpHrypaUHil pa3RHllHUX COCTOHHHll:. 

113 noBe,JJ;eHUH B8POHTHOCT8it 1H-nepexo,11;0B H BepoHTHOCTeit npH­

uecelt E2-nepexo,11;0B B H30TOHax ( N =80) 137 La , D
9?r , 141 pm. 

nO,JJ;TBep~aeTCH nonoxemrn O TOM, llTO HaclRl),ll;88M08 yBeRHlleHHe B(Ml) 

H B(ll2) npH y,11;aneHHH OT MarHqecKoro 2=50 MOXHO ocl~HCIIBTL, ecnH 

npe,11;nOROXHTL, llTO e -3anpeT ,11;8ltCTBY6T CHRLHee, npH npHORHX8HHH 

llHCRa HyKROHOB K MaruqecKoMy. 

lf3 pe3YRLTaToB cpaBHBHHH BepoHTHOcTeil J.12 H JD (II/f-7/i) H 
- -t (Il/2- 5/2) nepexo,11;0B, pa3pHX8DlIIHX ypoBeHL C 3HBprnell: 628,7K3B 

B H,JJ;pe 141 'Pm c BepOHTHOCTHJ.!K· rumnorHllHl:iX nepexo,11;0B B MP8X 
' u·, La H D 9 Pr, ,11;enaeTCH 3aKRDlleHHe, llTO ypoBeHL 628, 7 K3B 

06~HCHHBTCH CMBCLD 0,JJ;HOll8CTHllHOrO COCTOHHHH C OKTynORLHWJH KO­

neclaHHHlli1 OCTOBa. 
B IlHTOil rnaBe oclcyil:.IJ.8DTCH pe3yRLT8TU H3MepeHHll: Bp8M8H XH3-

l49 l':.d 
HH B03cly-.,;c,11;eHHUX COCTOHHHH B H,ll;pax nepexo,11;uon oclnacTH U H 

l5l Qd . IIepHo,11;u nonypacna,11;a cocTOHHHll: c 3HeprHeil 352 K3B B SI,11;pe 

8 

149 
GdHIOo; 395; 575; 839 K3B B 151 Gd onpe,11;eneuu BnepB1w B 

AaHHoll: paooTe. KpoMe Toro, yTOllHHeTcn 3HalleHHe nepno,11;a nonypacna­

,11;a cocTOHHHH c 3HeprHeil 164 K3B B n,11;pe 149Gd. 
BUBO,ll;U O B03MOXHOil ¢0HOHHOll: npupo,11;e nccne,11;0BaHHUX HaMU coc­

TOHHHl! B n,11;pax 149Gd H 1510d ,11;ena10Tcn Ha ocuoBe aHruiH3a 

3KCnepnMeHT8RLHUX 3Hall8HH°n npHB8,11;8HHIDC BepOHTHOCTeil MI If E2- nepexo­

,ll;OB, npH cpaBH8HHH HX C paCll8T811If no M0,11;8RH cnapnBaTeRLHoro H 

KBa,ll;pynonLHOro B38.HM0,11;8ll:CTBHl! CopeHCBHa/21 H BUBO,JJ;aMR MO,JJ;enn "B03-

clj'EAeHHH11 ocToBa ,11;e lilannTa /J/ (Tac5n. 2). IIocne,11;0BaTeRLHoe cpaB­

HeHHe C Teopuen nepexo,11;Hmc H,JJ;ep 38Tpy,JJ;H8HO,C 0,JJ;HOH CTOpOHU, HB­

B03MO~HOCTLD 0,JJ;HOllUCTHllHOro npnc5nuxeHHH, C ,11;pyrolt - He-

Oc5XO,ll;HMOCTLD yqeTa CHR cnapnBaHHH. I11Ioxoe 3HaHHB ypOBHeil CaMocorna­

COBaHHOro nonn B nepexo,JJ;HOil oclnacTH 38TPYAHHBT YllBT BRHSIHHH 

cBepxTeKyqecTn. 

B illBCTOH rnaBe aHaRU3HPYDTCH pe3yRLT8TU If3MBPBHHH BpeMeH 

XH3HH Bo3c5yx,JJ;eHHNX cocTonHun ,11;ecpopMupoBaHHux SIAep 153Gd , 155Gd. 
n 

1551'b, npuBo,JJ;HTCSI 3HalleHun crrnHOB ypOBHeil c 3Heprnen 86, 105, 

266, 327, 367, 427 K3B B SIAP6 155 Qd. , orrpe,11;eRBHHUX MBTO,ll;OU 

1 yrn0Bux raMMa-raMMa-KoppenSIUHil HarrpaBneHnil (Tacln. J-6). 3Haqe­

Hne rrepno,11;a rronypacna,11;a cocTOSIHHH c 3Heprnell: 155 K3B B SIAPB 155Tg 
orrpe,11;eneHo BnepBue B ,11;aHHoll: pacloTe. 

Ilo 3KCIIBPHM8HTaRLHWJ 3Hall8HHSIM napnnaRLHUX rrepHO,JJ;OB rronypac­

na,11;a no,11;cllHT8Hll IIpHB6,JJ;BHHUB BepOHTHOCTH rrepexo,JJ;OB THna tlI If E2 

BHYTPH poTaIU{OHHOil rronocu, OTKy,11;a IIO COOTHOill8HHHM ocloc5lIIBHHOH M0-

,11;enn 141 rronyqeHu 3HallBHHH BHyTp8HHHX KBa,JJ;pynoRLHUX MOMeHTOB If 

153 Gd napaMeTpoB ,11;ecpopMannn (Ta6n. 7) OCHOBHUX COCTOHHHil H,JJ;Bp 

n I55 7g 
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3HaqeHHH npHBe~eHHWC Bep0HTH0CT8R B(ill) H B(E2) ~XH 
nepexo~oB B MPax 153 Cld H 155 Tb , 3HaqeHHH BHyTpeH­
HHX KBa~pynom,Hwc M0MeHT0B Q0 

3Kcn., napaMeT~0B ~ecpop­

MallHH 8 ;:;n• H MarHHTHWC M0MeHT0B B a~pax 
1 3 Od H 

155 Tb . 

H,Jtpo 153 Od . 64 89 
155ib 

65 90 

E yp0BHHK3B 41,6 155,8 

( et 7. 1,22-10-2 I,I•I0-2 B(Ml) -) 
~ 

2.mrc. 

B(E2) e2oapH2 o,63 0,92 

Q o 3Kcn. ClapH 4,31 6,9 

g 3Kcn. 
'a'ur 

0,15 0,24 

3Kcn. e:ti 
I 

Po;o, 79; Pc:;D,28 l I t'o, .. o, 84; j-10 = 0,38 po 2mrc. 2. 
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