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I. BBElLEffim 

IIpUBe.n;emII:le BepORTHOCTlI SJIeKTpOMaI'IDITHbIX nepexonos, B OTJllltme 

0'1' CTaTlflIeCK\IX MOM8HTOB II sHeprIllf, IqJa.iiHe ~CTBlITeJI:bHH I\. .neTLULffM 

BO~~OBHX ~YHI~M COCTOHHHH,CBH3aHHHX raMMa-nepexo~awl.3TO orrpe~anH

eTCR TeM OóCTOíITeJIóCTBOM, 'tITO 3aBRCI1MOCT:b Be.lIWll1HhI IWI1Be.n;eHHoM Bepo

RTHOCTlI OT BOJIHOBUX WYHKlUrli .n;:ayx COCTO.lIHllli .flBJIfIeTCR KBa;waT1!WIoíi. 

CBOMCTBa 3JIeKTp01mrHHTHorb lI~eHRff xoporno llsyqelm,ll rr03TO~W 

IICCJIe.n;OBaJum BepORTHocTe.f1 raMfv'Ia-rrepexo.n;OB li RX TeOpeTlNeCKIlÍt anazas 
B paaxax COBpeMeHIlliX Mo.n;eJIeíí aroaaoro anpa RBJIRIOTCR HaH60JIee rrpm,'ll:lM 

H TO'tlHIIM cnocoooa lI3yqemill CTpYKTYPll .fI,Iij)a, II rr03BOJImOT YTOlllmTIJ pom 

paamI~ OCTaTO'tIHHX B3aHMO~eücTBHtt, TaroIX,Y~ napHHe Koppe~IIII 

CBepXTe~ero TRrra, KOpHOJillCOnO CMemnBaRHe, Irna3H'qaCT~0~OHOHHoe, 

CTIVIH-CITI1HOBOe B3aHMo.n;efiOTBHR. 

IfacTo.~aa paCÍOTa rrOCBffmeHa paC'tIeTaM rrpaBe.n;eHHHX BepORTHOCTeM 

22-, EI-, LU-rrepexo.n;OB 11 MarIDITHhlX MOM8HTOB B He'tIeTHHX H,II;pax ap6IDI :_ 

c MaCCOBillvl 'rnCJIOM A= ~59 - >67 B pamcax Hearr:na6aT1fCIeCI\.otI Bpar.uaTeJIIJ

HOl1 MO.n;8JliI ThrToBa ~i zrp.11,2 • IIplI rrpoBe.n;eIDnI paC'tIeTOB RClIOJIh30BaJIHCl

O)l;1IO'qaCTR'tIHarI cxexa ypoBHe:f.i II aMn..mITY,IlPl KOpnOJillCOBa cMermrn§íAfl B BOJl 

HOBHX <PYHKT.(lmX Bpama'reJI:bHl:lX COCTO}iHln1, paccxaramrae paHea!3 c llCrrOJIIJ

30BaHUeM aItellaJI:bHO-CRMI'l!eTplf'CIHOrO rrOTeHIUIaJIa CaIteOHa-l3y~ca. 

2. AHA.m-r3 IIPHBE.TI:EIiTLiX BEPOíITHOCTEv! 3JIEKTPmt\T'ffi1THJX IIEPE...XO,UOD 

HCrrO.]Th3YR ,u;amme oCÍ aaepraax 3JIeltTpOMarR"ffTIIl:lX nepexo.non - E1' 
OTHOCllTeJIbHHX HHTeUCHBHOCTRX - 11' r'~~DTlIrrOJIbHOrO COCTaBa rru~1a-ne

pexonos II BpeM8H Jm3Hll - T1 / 2 B036Y:li,I{eHHHX cocroaana aa paoor no ~IC

CJIe.n;OBaIDlIO P8,IJ;1IOaI{TIIBHOrO j,l-pacna.n;a anep TYJIIDI/ 4- I 6/u pasJllftIlmx 

~epHHX pe~/8-I2,I7-20/, a TOOOKe 3Ha'tIeHRH B)E2), rroJIY'tIeHHNe B 

azcnepaaearax rrOKYJIOHOBCROMY B036y;;meHm<I'2I,22 ,Mil paCC'lDITaJIH axcne-

pllMeHTa.JI:bH1Ie 3Ha'qemm rrpI1Be.n;eHHIci: BepOJITHOcTe.f1 3JIeI{TpOl\18I'mITHIiX rre

peXO,n;OB li HX ornllCÍKlI, caaaanaae B OCHOBHOM c aRcrrepliMeHTaJI:bHFll\Ill onmõ-

I\.8JllH BeJllI'IllH <fI. (Ta6JI. 1.'3, 11~ 5,7).TI/2' IJ H 

Y.aK Mil rOBOpllJIIr mnue , aHaJIH3 npl:1Be.n;emrnx BepaRTHOCTeif 3JIeltTpo

MarIDITHllX nepexonon II MarID!THHX r.10MeHTOB HCCJIe.nyeMUX xnep sp6IT.íI rrpo

2 

BO.JJ;RJICR B p~ll~ Heam1a6aTH'tIeCI\.Oll BpamaTe~HOH Mo.n;e~ (HBM)!I,2/. 
IIpl'I BH'tIliCJreHInI rrpnBe.n;eHHblX BepOJITHOCTeií E2-nepexo.n;OB B Ka'tIeCTBa CBO

60.n;Horo rrapruAeTpa Mo.n;eJIU RCrrOJI:bsyeTcR B~ia BHY~peHHero KB~PY

rrOJJ::DHOrO MOMeH'ra Qo, rrpa BH'llICJIemI!lI nepoaraocreü LU-nepexonos l'I Mar
illlTHHX MOMeHTOB - Bem~rna rHpOMarHl'ITHOrO WaItTOpa SR, BH6MpaeMoro 

6Jll1sKHM K SHa'ieHRmvt 9R B COCe,I1JUIX 'ieTHO-'ieTHllX anpax (~O, 3- 0,4). 
ITpMBe.n;eHHHe BepOITTHOCTM EI-rrepexo.n;oB BH'tIHCJIRIOTCIT R pm:ffiaX RCrrOJI:bsye

Moa MO.n;eJIH Oes BBe.n;eHMJl .n;orrOJIHHT8JI:bHHX CBo60.UHHX rrapruJeTpoB. 

AMllJIHTY~ KOpMOJIHCOBa CMeillllBaHHJl, SHeprlIlI BpamaTeJI:blill7 ~OBH8M 

I-I rrOJuqJa3aJU'[oHHHe WaETOpH Hm paCC'iM'1'llBaJIMCI:. .rr.r.m yrrpoiueaaa I, 16es 

yqeTa 3<MeKTa CÍJIORJIpOBKH: O,IlJIOI\.BaS1fCIaCTH'!HbIX cocroanaâ M; B- I\.BasHÍ\JIac

CM'tIeCKOM rrpR6JI}DKeIDIll. O,IlJlaKO rrpn OIlHCaHHM BepOITTHOCTeH rm&vta-rrepe

XO.n;OB, oc06eHHo 3JIeKTplPleCKllX, BaJKHY10 pOJI:b HrpaeT TO'iHOe orrpe.n;eJIeHHe 

cnepxrezysax nonpasox ft1 , 'iTO HeBOSMOJKHO ces yqeTa sQxpeK'l'a 6J10IllipOB

I{lI. 

2.1. ITPuBeueHHHe BepoRTHoCTU BgyTpHllOJIOCHHX E?-rrepexonoB 

PeSYJJ::DTaTH paC'ieTOB rrplrBe~eHHHX BapoRTHocTett BHYTpUnOJIOCHHX E2
rrepexo.n;oB rrpRBe.n;eHH B Ta6JI.I, r.n;e npoBo~TCR cpanHeID1e c sKcnepmvteH

TaJI:bHIDvrn: SHa'IeHI1IDIlli B(E2) (B Ta6JI. I-5 H 7 npnneneau WaKTOIlH aanepxxa 
F =' B(6L )Teo! B(óL )3Kcrr c oIll1l6KaMR.aF ). 

IIpH rrpoBe.n;eHlUI paC'tIeTOB BepoRTlfocTefi BHYTpUrrOJIOCHllX E2-nepexo.n;oB 

OKaSaJIOCn, 'ITO B 60JInillllHCTBe CJIyqaeB B KaqeCTBe CBOOO,IlJIOrO rrapruJeTpa 

MO~O RCnOJI:b30BaTI:. TeOpeTM'tIeCROe SHa'IeIllle BHYTpeHHero I\.B~ynOJIn

noro MOMeHTa Q2 ,lJ,JlJI OCHOBHoro COCTORHIDI lÍsyqaeMoro R,11Jla. TeOpeTM'tIeC
-.. 

\ 
rcte anasenaa BeJll'[trnH Q2' BH'IRCJIe~e B aaaaorponnoa nOTeHLUiaJIB CaK

cOHa-BY.n;ca, SaRMCTBOBaHH as pa60TH 23/. ~ R~ep 3p6lm c A = I6I,I63, 

I65,I67 ~ RCnOJThSOBaJIR aaaxeaaa Q2' pasmre COOTBeTCTBeHHO 6,28; 

6,68; 7,08 lf 7,2I capa. l1crrOJInSOBaHUe ~ anpa I59Er ltaIt TeOpeTlPIeC

xcro SHa'IeHIDl Q2= 5,44 oapn, TaK R Bfi4itH: KBa,zqJyrrOJI:bHOrO MOMeHTa 

qeTHO-tIeTHOrO OCTOBa Qo= 5,25 (I4) capa 24 rrpID30,I~UT K SaHIDKeHHHM SHa

'IeHIDIM TeOpe1'IltIeCIGIX BepOITTHOCTeií BHYTpHrrOJIOClillX F2-rrepexo.n;oB. ITOSTO

MY B HacTom~étt pa60Te MIl HCnOJIbsyeM ~ 159Er rro.n;oCÍpamloe SHa'tIeHHe 

00 = 6,2 6apH. . 

l1s Ta6JI. I BlWIO, 'ITO B ~8JIqM .rr.r.m rrpnaenenmzx aepoaraooraã BH;yT

PlflIOJIOCHHX E2-rrepexo.n;oB n0JIY'IeHO HeIlJIOXOe CorJIacne. 

CpanHHM rr0JIYtIeHHHe HaMR pesYJIDTaTU c pe3YJI:bTaTar.m pa60TII/ I2/ .\ 

1 ~ yJIYtIilleRllR corJIaCRfl c 3RcrrepmAeHToM B cJIJ'Iae I63,I65Er aBTopH!I21 
lICnOJI:bSOBaJm I\.Ba.rUWIIO~:bHIie .n;ecpop/~ e na 10 -I5% 60JI:bme peKOMeH.JJ;O

~. 
BaHHHX B paOOTe 3RCTpeMa R ~ 2 .B HalliRX paC'ieTaX rr0JIY'tIeHo xopo

mee cororacxe npa paeaosecaux SHa'tIeHIDIX 1IDa.ru>yrrOJI:bHoit .n;eCíJopMaItffi! ~ 
J 

(Ta6JI. 2), IWTopHe npaxrusecxa He OTJIH'laIüTCR: OT pelwMeH~OBaHHHX B 51. 
~ 

IbUJ!lilielililaiA BHenttrr \ 
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Ta6JI.I.	 rrpHBe~eHHHe BepoHTHOCTH BHYTpHrrO~OCHHX E2-rrepeXo~oB B 
He'lIeTllliX anpax apõza ( BO BCeX Ta6JrnIJ;ax F = B(C1L )TeO! 
B(csL )aKCrr - WaKTOP 3a,n;epJKKK; 38.IIliIC:é 9/2+(5/2[642]) 
YKa31IBaeT na C1IJThHO caeuaaaoe KOpHOJilICOBHM B3aHMo~eficT
BMeM cocroaane c JJJl,IU!p~M KOl'~mOHeHTOM 5/2 [6421; aanacs 
9,5(5)-11 03Ha'qaeT ( 9,5~0,5 ).10-11 ) t 

FPC 
sw
 

6
 

'0.88 

$0.66
 

"2.0
 

0.95(4)
 

"1.2 

" 1.4 
41.8
 

0.50(4)
 

0.56(6) 

"0.54 

0.9(1) 

0.93<I6) 

d;O 

4.0 

,%.1(4) 

1.1(1)
 

0.116('1)
 

0.9(3)
 

F w 
7 

'3,4-3 

~3.6-3 

"1.8-2 

4,2-3 

.. 4.7-3 

47.3-3 

(,1.7-2 

2.9-3 

2.9-3 

~Z.ti-3 

2.8-3 

2.'1-3 

~6.7-3 

2.1-2 

6.4-3 

3.8-3 

8.~ 

4.W 

4. 

B(E2) sxen,r" K [NnZ tdE,(K3B)E'yp(K3B) 
( e2Sz) 

Ha'l. coce, KOH. ceee, 

4 
(1 Ih (c» 

53 

159Er 

2I 

~I,523/2- 3/2 [5;2r]5/2- 3/2 (52IJ :)g,ro59,Itl 

('3,0-10)
 
0/2-3/2 [521]
 ;tI.407/2- 3/2 [521] 

3/2-3/2 ~I1 
84,84144,II 

~O,25144,05 
13/2+1/2 [660) 

(~I.7-IO) 
1.22(6)209,0 17/2'+1/2 [660) 434,5 

(9.5(5)-IIl 
I61&r 

3/2-3/2 (~11 ;lI,I5/2-3/2 (52!}59,5159.51 

('1,5-10) 
5/2-3/2 (OZI) ;OO,7I7/2-3/2 [5211 

3/2-3/2 [5211 
84,40'r43.92 

)0.31143,92 
9/2+(0/2+ (~ I;nc I4l 

('1.8-10) 
0/2+5/2 (642123,49212,91 

(8, I(6)-IO) 
9/2+(5/2 [6421 ) I ,8 r< 17)7/2+5/2 [642) 27,92217.37 

(5,5(5)-10) 
5fl-5/2"[523} )2.17/2-5/2 [523194.36266,45 

('3.0-10)
 

163tr
 
5/2-5/2 [523]
 I.aa<I8)7fl-5/2 [52.3]83.9783,96

•(9,2(6)-10)
 

165gr
 
'j/2-'j/2 (523]
 2.0(3)7/2-'j/2 (523]77.2677.t!fj 

(9.0(9)-10)
 
3/2-3/2 [sul
 )0.805fl-a/2 (521]53.20296,12 

('2.4-10) 
1fl-1fl~I) 0.263/Z-Ifl [521159.16356.52 

(3.fl(6)-10)
 
167gr
 

1.43(09)7flryfl (6331gflryfl (633)~.30~,32 

(7. I<2Il-U)
 
gflryfl [6331
 1.42(31) .1I!Zryfl [õ33} 

0.156(7) 
177.96 'J3~63 

7tr7fl~177.~(5.9(6)-U) 
l.2mmt/2-t/2 (521]3/2-lfl (521157.10264.67 

(1.47(5)-9) 

B OT~e OT /12/rrpM npoBeReHHH paC'qeTOB MH yqHTHB~nl TaICKe PaB
HOBeCHHe 3Ha'qeHHH reKCa,n;eRàITO~I.HHX ~eWopMauHH. 

Sa11eTHO OT~aeTC.ff OT aKCrrepKMeH~HOH TO~KO Be~a pacc'q}I
TaHHO~ rrpHBe~eHHOH BepORTHOCTM E2-nepexo~a 59,16 RsB (3/2-I/2[52Il-~ 

1/2-1/2 [521) B I65E,. , rne WaKTOp 3a,I:(eplKIUi F"= 4. Ka.K 6y~eT rrOKa3aHO 
~e (pa3~. 2.4),IAI-KOMITOHeHT aToro rrepexo~a To~e YCKopeH. rrO-B~0
MY, MOJKHO rrpe~rrO~O~T!> ,'qTO BpeMH JltR3ID1 ypoBlur 356,5 K3B (3/2'""1/2[521), 
TI/ 2 =0,35(6) HC 12/ H3MepeHo HeTO~O li 3aBHilleHO B~4 pa3a. 

Ta6mma 2.	 Cpasaeaae WaKTOpOB 3a,n;e~ F aexoropax BHYTpMrro
~OCIlliX F2-rrepexo~oB B I 3, I65Er (McnOJffi3yeMlle B 
HacTomqen paoore 3Ha'qelOOI E paccxaraau M3 BeJrnlllIH 
reoperaxecxax 3Hale~fi :MeI<TpWIecrorx MOMeUTOB Ql 1'1 QIf , 

3aIDIlCTBOBaHHbIX B 23. 

Hm>o E~(xa ) 
ItOHenaoe 
COCTomme 

/i!.b/ Il"G1 liaCT. paooTa 
e ~ F E F 

I63Er 
I65 Er 

83,97 

77,26 

53,20 

5/2-5/2 [523] 

5/2-5/2 [5231 

3/2-3/2 [521] 

0,252 

Or2?I 

0,261 

c!,280 

0,282 

0,282 

1,09 

1,03 

2,9 

.0,250 

0,260 

0,260 

0,9(I) 

0,93(I6) 

~2 

2.2. ITpHBeneHHHe BepoHTHoCTH M~O~OCHHX E?-nepexonoB 

Pe3YJffiTaTH pac'qeToB rrpHBe~eHlmx Bepo.ffTHOCTefi Me~o~ocHHX E2- ne
pexonon rrpRBe~elm B Ta6JI. 3. BaJUlO, 'qTO MeJKIIO~OCHDIe nepexona, KaK pas
perneHHHe,TaK H K-3arrpemeHHHe, OllRCHBaIDTC.ff B pro,max BDJJ 3aMeTHO XY~8, 

'qeM BHYTpMrrO~OClme E2-rrepexo~. Pacxo~eHHe c 3KCrrepRMeHTOM ~ocTuraeT 

B HeKoTopHX c~aax 3Ha'qRTan:éHOH Be~~ (2.10-3 - 110), 'qTO HanD3.ff 
06~CHHTI. HeTO'qHHM M3MepeHHeM BpeMeHH ~3HH li (RrrH) K03~eHTa CMe
cu MYJffiTRrrO~HocTe~8~ TaK KaK BepO.ffTHOCTli MI-KOMITOHeHTOB COOTBeTCT
B~X Me2ICIIO~OCHbIX rrepexo~oB (Ta6~.7) OImCl:ffiaIOTC.ff BrrOJllie Y~OBJIeTBOpH
T8JI:óHO. 

rrpRBe~emla.R: BepO.ffTUoCT!> 3~eKTpoMarHHTHoro rrepexo~a ~rrpe~8JIJIeTC.ff 

KB~aTH'qHO~ 3aBHCliMOCT!>ID OT BOJlliOBllX ~~ Ha'qan:éHOrO li KOHe"tlHOrO 
COCTOHHH~ li n03TOMY OqeHb ~CTBRTe~Ha ~~e K He6o~billKM H3MeHel~ 

KOMITOH8HTOB BO~HOBllX ~~. paCCMOT~KM ~ rrpRMepa rrepexo~ 297,36 
K3B (1/2-1/2[521] -.. 5/2-5/2 [52~]) B 16 Er • B pa\1K8X Bpan{aT8JffiHoít MO
~eJm aTOT lâK I =2 nepexon CMI.HO aanepaaa ( F =2, O· 10-3). EMa y-cITSM 
TOT WaKT, 'qTO COCTOHHHe 297,30 K3B (1/2-1/2[521]) He ~eTC.ff qRCTO 
O,ll;HOKBa3U'qaCTKlIhj (I1/2-)=89% [52IJ+ + 8%$23J ~ + Q22I) +1%Q52Ilt+ Q221) , 
Ta6~.6 B pa60Te 3 ) li paCCqRTa8M B paMKaX KBa3KqaCTKqH0-WOHOHHOi MO

5" 



TaO~a 3. ilpllBe~eHHlle BepoaTHocTll Me~o~ocHHX E~-rrepexo~oB 

•
 

~(K3B) 

(TI/2(C» 
I 

.::,eK3b) 

2 

I:IfK[NnzAJ 
Haq.COCT. 

3 

KOH.COCT. 

4 

B(E2) sxcn • 

l e2S~ 

5 

FPC 
sw 

6 

F w 

7 

I:,9e;r 

428, ,~ 284,70 I I/;n I/2 [505) 7/2-3/2 [521) I,l:l(3)-5 0.22(5) 2,4+2 

(6,6(6)-7) 

I6I gr 
I, I 3;1-20,14 

(2,5(4)-IO) 

7/2-3/2 [521);)/2-5/2 [523)28,18I72,OE 
7.2-21,1 

0,26 

7,2-25/?-3/2 [521)II2,56 
0,252.0-23/2-3/2 [52IJ172,05 

~I.I-2;,0.47 '0,3'7 

7/2-3/2 [521) 

9/2-3/2 [52IJ7/2-5/2 [523)-16,70266,40 
, 0,12 -'0,28~4,3-2122,55('3,ú-IO) 
(2,3~2,2-3 '16 

40,72 

5/2-3/2 [52IJ206,95 
7,2-33/2-3/2 [521) 'O,~266.32 

5,2-3O,99CIO)9/2+(5/2[642): I,Om13/2+1/2 [660J 

(2,2(2)-9) 
1,34(65)-6 

78,07267,03 

3,9+35,7CI9)9/2-3/21521 J 

29.8(45) 
II/2-II/2 [505J146,65396,4 

0,57(74)-7 9.3+3 

I63Er 
5/2-5/2 [523) 

7/2-3/2 (521)(? ,p(7)-6) 252,50 

7,8(27) 0.421,3(7)-23/2-3/21521 I 

(3,O(S)-IO I 

104.32104,30 

. 
Iô58r 

5,I(8)-3 1,16.2CI2)7/2-5/21523J 

2,5(I)-3 
3/2-3/2 [521I165.60242,J4 

9,5(4) 2,15/2-5/21ti23! 
·,0;75 

(3,IC3)-IO) 242.90 
7/2-5/2 [:i23] ~6,9-3 '31 

J3,5-3 

5/2-3/2 [5211218,BO296,12 
~I.55/2-5/2 5231 '14
 

0,13(7)
 
296.06('2,4-10) 

5(+6)-2 4.2-2.3/2-3/2 [52IJ 

2.3(2)-3 
1/2-1/2 [521I54,4429'1,3'1 

0.48I,ICI)-2 

0.42(+40) 0.38 

5/2-5/2 [5231(7,O(8)-IO) 29'1.36 
1,4(7)-25/2-3/2 [521I3/2-1/2[521 I60,41356, :;2 

0.973.1 

0.12(2) 

5,5-33/2-3/2 [521)113,60(3,5(6)-10) 
1.03,0(5)-37/2õ/2 [523)29'1.20 

O.IO(S) 3.2 

2,7(5)-3 

1.7(6)-35/2-5/2 1523J356,50 
1.8(2) 2.0'5/2+5/2 [642l 

+1/2 [400]) 
I/2+ (1/2 l66Qt460,20507,42 

(7,0(12)-10) 
4,1(5)-7 I,I(2)-2 1.3+47/2-5/~ [52a!11/2-11/2 [505)473,7551,0 

(2,5(3)-7) 
5,O(O),.A 1,1+2I06CI5)I/2+CI/2 [400J. 5/2+5/2 [642l696,60745,9'1 

+1/2 [600)';CI.00(15)-9 

167E: r 

1.6(J)-2 O,IS7/2ry/2 (633) 3,7(3)-2 
+3/2 [65m 

3/2+(3/21402l531,50531,54 

(1,7(2)-11) 

810,53 I.O(I) 0.12 

(3,48(38)-12) 

4.6(5)-27/2ry/2 [63:i5/2+5/2 [642l810,5;3 

6 

~~/26,27/ npRBe~em~ BepOaTHOCTn E2-rrepexo~a 297,36 R3B, TO rro~
1IIDJ1 <paKTOp 3a,n;ep2ltKJlI F = 2,3. 

ilpll o6c~eHRH BepoaTHocTeR BHYTpHrrO~ocHHx E2~rrepexo~oB MH rrpe~

rro~aranH (CM. 2.1), ~TO BpeMH ~3HH ypOBHR 356,6 R3B (3/2-1/2[521], 
-TI/2= 0,35(6) 11C) B I65Er B03MOjjlliO,3aBHIlIeHO B "'4 paaa. ECJllI 3TOT 
<paRT ~eftcTBHTe~nHO RMeeT MeCTO, TO <PaKTOpH 3~ep~ MemnO~OCHUX E2
(JAKI=I)-rrepexo~oB 60,41; 113,6 ~IAK~ 2-rrepexo~oB 279,2 H 356,5 R3B, 
paapasannax COCTOílHHe 356,5' K3B B I65 Er , c~e.IJYeT YMeHnIImTn B ...4 pasa. 
Tor~a <paKTOpU 3a,n;ep~ E2-nepexo~oB,pa3~x COCTORHlle 356,5 R9B, 
~Y.IJYT paBHH: ~ rrepexo~oB Ha ypOBHH 5/2- H 3/2- rrO~OCH 3/2-[5211 
0,11 H 0,78 COOTBeTCTBeHHO, a ~ rrepexo~oB Ha ypOBHH 7/2- II 5/2
rrO~OCH 5/2-[5231- 0,03 H 0,02 COOTBeTCTBeHHO. Pac~eTH npHBe~eHHHx 

BepoaTHocTe~ c ~eTOM KBa3H~aCTrrqflo-ifJoHoHHoro B3am~o~eficTBHa, npOBe
~eHHHe B /28/ ~ nOc~eAHHX ~yx nepexo~oB, ~aIDT (fJaKTOpU 3a,n;e~~ 
paBHHe 0,1 H 1,8 COOTBeTCTBeHHO (npM ycnOBHH, ~TO BpeMa mM3HM COCTO
mnm 356,5 K3B B I65Er YMeHnrneHo B 4 paaa); Bepoamocrn E2(/AJ<\=I)
nepexo~oB, ~x Ha ypOBHM nO~OCH 3/2-(521), onpe~amL~Ca,O~eB~o, 

r~aBHUM .o6pa30M KOp1l0~COBHM B3aHMO~eHCTBReM, XOTfl TIpn ~eTe Irna3H
~acTH~o-ifJoHoHHoro B3aHMO~ellCTBHa B08MOEffO y~eHRe cor~aCHa c 3KC
nepHMeHToM. 

B I65E.r HSBeCTHH ~a COCToaHIDl nO~O;mTeJIhHoft ~eTHOCTlI c /(~ 1/2+ 
(507, 4 11 746, O K3B), HHTepnpeTHpyeMI:le KaK AH=2-CMellIaHHHe cocroaaza 
1/2+( [660] + [400]) 11 1/2+( f400) + t660]) COOTBeTCTBeHHO. 06a 3TH 
cocroaaaa pa3pR:JKalOTCa E2(IAkl=2)-nepexo~aNrn 460,2 11 698,6 !t3B na ypo
BeHn 5/2+ nO~OCH 5/2[642]. Pac~eTH npHBe~eHHHx BepoaTHocTeft B PaMKaX 
K<Itr/28/ ~aJnI <PaItTOpH 3~epiIOO! 0,08 II 3,8 cooraercrneaao. Ec~ ytIecTn, 
~TO op011Tann 1/2+[660) B He~eTHo-HeHTpoHHHX ~ax 3TOfi lAaCCOBOll oóna
CTH HCllliTHBaeT CRRnHOe KOp1l0~COBO CMelliRBaHRe c ~pyrHMH Op6MT~ 113 
n?~06~O~KH I1I3/2' TO 6o~ee KoppeRTHO BepoaTHOCTn TaKHX E2-nepeXO~OB 

~OJDKHa orracasarsca B paxsax Mo~emr, O,LOIOBpeMeHHO ~TllBaron~eft ROp~OJIH

COBO 11 KBa3H~aCT~O- WOHOHHoe B3aRMO~eHCTBRff. 

2.3. rrpHBe~eHHHe BepoaTHocTH EI-nepexonoB 

Pe3YJIhTaTH pac~eToB npHBe~eHHHx BepoaTHocTefi EI-nepexo~oB B HC
CJIe,rryeMHX xsoronax 3pOHa npHBe~eHH B Ta6JI. 4. IIo~eHo Y~OBJIeTBoplITe

~nHoe corzacae c 3KCrrepIrMeHTOM (TeopeTKtIeCKHe 3Ha~eHIDI B(EI) B OCHOB
HOM OT~aIDTCa OT 3KCnepHMeHtannHHX He oo~ee, ~eM B 7 pas, KaK ~ 

pa3perneHHHX, TaK Ir K-3anpe~eHHHx EI-nepexo~oB), 3a Hc~eHHeM ne~e

XO~OB 195,6 KsB (11/2-11/2[505]- 13/2+5/2[642], f =5,0'10-3) B 16 Er , 
195,7'11 264,6 RsB (3/2-3/2[521]-. 5/2+5/2[642] 11 1/2+(1/2[660] + 
1/2 [400] ) .~ 3/2-3/2(521], (fJaKTOp1l aanepzza 101(9) li 383(77), COOTBeT
cTBeHHo) B I6~ ... II 323,7 K3B (3/2+(3/2 [402]-9'1/2-1/2 [52I],F=37(7) ) 
B I67Er .
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KaR ~~ y~e rOBOpRnH BHllie, rrpH paC~eTe BepORTHOCTeM a~eRTpll~eCRHX 

rrepeXO~OB B~O RaR MO~O TO~ee paCC~TaTh CBepXTe~e rrorrpaBRH Rr . 
II~aTorv'JY .rr,JLII npaxepa MhI cxoppercraponana .IWI 163Er O,IJ;HO"tIaCTlrqJ-IYIO aaep
ruIO COCTORHIDI 11/2-[505], 0.IJ;HOICBa3H'IaCT~lIaH SHepI'IDI xoroporo B xone
~ He3aBHCmJlbIX I\.Ba3~acTID.J; rrpH6JllI3HTem.Ho na 600 RsB 60.JI:DlIIe 3Kcrr~pH

MeHTanLHOM, ~T~BepoRTHO,CBR3rulo c HeyqeToM OT~~ paBHOBeCHoM ~e
WOPM~ COCTORHUR 11/2-(505) OT paBHOBeCHoM ~ewopManHM OCHOBHoro coc
TOR~23/. IIpH HcnO~30BaJilIR rro~eHHHX rrpH aTOM 3Ha'IeHHM Rr WaRTOpH 
3~ep%Kll EI-nepexO~OB, pa3~~X COCTOHHHe 11/2-[505]Ha ypOBHll CMe
lIIaRHOM rrO~OCH 5/2+[642], 3811eTHO Y~HJllICD - F(11/2--~13/2+) = 3,1(8), 
F (11/2--.11/2+) = 1,3(2), F (11/2-.....9/2+) = 2,6(7) •. 

~aKTopH 3Mep1ItIa1 nepexonos 195,7 1-1 264,6 KsB B 165Er H 323,7 
TeaB B 167Er- , nO-BH~IMor,'JY, B rrepByro o'Iepe,lUJ 06'D.ffCIDIIOTC$l TeM, "tITO B 

Ta6~a 4. IIpHBe~eHlIHe BepoRTHoCTll E1-rrepexonoB 

Fn(lleB) 

(TII2(c» 
1 

S,(xeB) 

2 

I· K[NnzA] 
MIl.COC". 1l0H.COC... 

3 4 

B(&I> 31lCU. 

( e2~) 

5 

FJ)C
Sw 

6 

F w 
7 

I~r 

182,00 38.35 ~/2+(I/2 [6(0) ) 7/2-3/2(521] 1,3(1)-7 2,9(2) 2.8+4 

(3,4(2)-7) 

42B,75 246,3 U/2-U/2 [5(5) 9/2+( 1/2 [~) 7,6(29)-U 0,21(14) 4,6+7 

(6,6(6)-7) 

~.8 243,1 7/2+3/2 [651] 5/2-3/2 [5211 1,64(35)-7 8,5(16) 2,1+4 

(2,2(1)-10) 

.. I61Er 
Iag,46 . 45,54 9/2+(5/2 [642] ) 7/2-3/2 [521] 4,1(2)-7 3.7(2) 8,3+3 

(7,6(3)-8) 

212.91 40,86 5/2+5/2 [6421 5/2-5/2 [523] 3,6(3)-6 2,6(3) 9,1>+2 

(8,1(6)-10) 69,00 7/2-3/2 (521) 4,2(8)-7 4,3(8) 8,2+3 

161,37 5/r3/2 [521] 3,3(3)-7 2,2(2) 1,0+4 

212,88 3/2-a/2 [5211 1,30)-7· 1,1<I) " 2,6+4 

217,37 73,48 7/2+5/2 \.6421 7/2-a/2 rszl) 2,I(8)-7 2,4(7) 1,7+4 

(l~,6(6)-10) lff1,BO 5/2-a/2 (521) 2,5(3)-7 2,2(2) 1,4+4 

_,1lO 99,1'6 U/2-U/2 [5(5) 1IJ2+~ (642) 6,9(9)-1I 2,7(4) 6,0+7 

(7,6(7)~) I28,W lJ!2+I/21\601 4,0(5)-Il 0,82(12) 8,6+7 

207,10 9J2+W'2l&4 7,7(12)-12 0,18(3) 4,!Me 

163ar 

ee.al ee,1I ~(642] fIt'r6/2 [5231 5,9(9)-7 0,73(3) 5,7+3 

(',8(6)-9) 

40,80 19&,ClO 1I/rII/2~ la/1+rt12 (MtJ 5,8(10)-1I 6,0(9)-3 6,8+7 

(6.e(10)~7) .. U4,ClO . 

1U,1lO 

lun1l.1 
~IMI] 

4,7(8)-11 

1,4(3)-10 

3,0(6) 

6,3(9) 

7,8+7 

2,4+7 

r, ~ 

)
..

l 

Ta~liUa 4 /rrpono~eHHe/ 

1 2 3 4 fi €I 'J 

1tibC;r 

47,16 47,16 5/2+5/2 (642) 5/2-5/2 (523) 6,6(9)-6 . 3,6(4) 5,9+2 

(3,85(JO)-9) 

77,25 JO,10 7/2õ/2 {523] 5/2+5/2 (642) 2,4(3)-6 3,1(4) 1,4+3 

(9,0(9)-10) 

242,94 195.'70 3/2-3/2 [521] 5/2+5/2 (642] 2,4(2)-8 101(9) 1,4+5 

(3,1<3)-10) 

296,12 248,90 5/2-3/2 [521] 5(~~/2 (642) ;,7,6-8 ~ 0,2 ,4,4+4 

('2,4-10) . 
50?,42 . 150,85 1/2+<1/2~] + 3/2-1/2 [5211 1,4(2)-7 24(3) 2,4+4 

(7,0(12)-10) 209,96 +1/2+ [4001 ) 1/2-1/2 (521) 7,60)-8 r.rrn 4,4+4 

264,65 3/2-3/2 (521) 3,0(5)-8 363(77) 1,1+5 

561,0 314,8 :11/2-11/2 (505] 13/2+5/2 [642] 1.0(1)-10 0,33(4) 3,2+7 

(2,5<3)-7) 383,7 11/2+5/2 (642) 1,7(2)-10 3,4(4) 1,9+7 

7~P1 389,3 1/2+(1/2 [4(0)+ 3/2-1/2 (521) 3,2\5)-8 2,0(3) 1,1+5 

(1,00<15)-9) 448,3 +1/2 iiOOl ) 1/2-1/2 [521) 2,0(3)-8 16(2) 1,7+5 

_,Del M6,60 

167Er 
5/2-5/2 [612] 7/2+7/2 (633) 1,0(0.7 3,7(3) 3,1+4 

(100(1)-9) 

IIIJ,M 2110,20 atr(3/2 (4021 + 6/2-1/2 (521) 2,3(6)-8 1,2(+4) t,W 
(1,7(1)-11) _,80 

_,?O 
+3/2 ~1» 3/2-1/2 ~Il 

1/2-1/2 [621] 

1,9(6)-8 

9,7(2&)-9 

5,8(12) 

3'1(7) 

1,7+5 

3,4.6 

nauax pacsarax HenOCTaTO'tfiIO IIO~O y-qHTblBaeTCR A1'I =2-cMermmaHHe Op6R
TarrefiAf+[660] c 1/2+ [4001 R 3/2+[651] c 3/2+[402]. KaR rOBopMOCh 
paaee 3, oozacrr, di =2-cMeurnBaIDIJI B MO.n;e.JIR He3aBRCID.1IDC RBa3lNacT~ 
rrpH Rcrr~h3yeMHX HaMH 3Ha'IeHHRX napaMeTpoB IIOTe~ana CaI~COHa-By.n;ca 

Ha6JIlOnaeTCR B o6JIacTH 60~IillIHX lCBa,IU)ynOJIDHHX n~opMa.IUrlt (~20"" 0,32) , 
narreRHX OT paBHOBeCHHx 3HalJemtit. Jf3BecTHo, lITO KBasH'IaCTlPIHO-WOHOHHoe 
B3aHMo.n;eRcTBrte rrpHBO.n;I:IT R pacmrpeaao KHTepBaJIa Li~ =2-cMelIIHBaHHR OTHO

CHTMhHO 3Ha'IeIDtit KI\a.n;pyno~hHo1tA10~MaInIlI /320 H cMememno ero B 06
nacrs 6011ee HH31GIX 3Ha'IeHlIi1: 1320 3, 9 • Bo3MOiKHHe rrpR'!RHH Moxoro OIm
CaHHfl BepoRTHOCTe, ~-rrepexonOB 195,7 II 264,7 KaB B 165Er- 06cy~
CR B Hameft pa60Te 30 , ·rne rtpHBeneHH pe3Y~TaTH pac"tIeTOB B paMKaX MO
.n;enn, Y'!HTHBamme~ ROPHO~COBO II RBa3K'!aCTH"tIHo-WOHoHHoe B3amMo.n;e~CTBRff. 

'j
 
KpoMe Toro, MOJKHO OmmaTh, ~TO yqeT He,I4lIarOHaJThHHX MaTp1PlHHX a~eMeH


TOB B r~hTOHRaHe newoPMRpoBaHHOrO a.n;pa n03BO~T 6011ee RoppeRTHO 
ytmTHBaTh AN=2-B3aRMo.n;ettcTBHe R YJIY'IIIIHT corzacae c ~HtCneplIMeHTOM pac
C'!HTaHHHX 3Ha'IeHHtt npHBeneHHHX BepoRTHOCTeM E1-nepexonOB, CBfl3aHHHX 
c AN =2-cMelIIa.HHHM1l COCTomÜmMH. 
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2.4.	 ITpllnenerlllae BepoHTHoCTH MI-nepexonoB.
 
MarHHTRae MOMeHTa
 

Pe3Y~n~aTli pac~eToB rrpuB~~eHHlix BepoHTHocTefi BHYTpunO~ocHHx ~rr

TIepeXO~oB U MarIlliTlIaX MOMeHTOB OCHOBHliX COCTOHHUH B He~eTHaX ~pax 

3pÓHH c A=I59-167 npu pa3~~x SHa~eHRffX rHpoMarHHTHoro ~aKTOpa ~R 

npHBe~eRa B Taó~. 5 H 6 COOTBeTCTBeHHO, a BepoHTHocTeH Me~no~ocHaX 

~rr-nepexo~oB B Taó~. 7, 
TeopeT~ecro!e SHa~eHHH rrpHBe~eHHHX BepoHTHocTeM Hennoxo cor~acy

IDTCH c 3Kcrrep~1eHToM (~aKTOpH 3~ep~ He óo~ee qeM B 2-3 pa3a OT~a
IDTCH OT e~I~), 3a UCKllroqeHHeM rrepeXO~OB, pa3~ COCTOHHue 
11/2-[505] B,I6IEr H I65 Er • M3 OómeH KapTUHli 3a~eTHO B~e~eTCH ~n 

TaóAHUa 5. ITpuBe~eHHHe BepoHTHoCTU BHyTpunO~OcHlix W~-nepexo~oB 

, 

\ 

F.yp( ••B) ~~( ••B) ITlKl f'\~zA 1 1i(III) a.co. F~~ 
(TI/Z(c» Haq.. ex.,. KOH. C')C'r. (g.1I.)Z O,2b 0,30 0,35 Fw 

I Z .~ 4 5 6 I 7 8 9 

-----~ 

I59Er 
59,18 59,10 5/Z-3/Z [521] 3/Z-3/Z [5ZI\ >3,7-2. ~Z,O ~Z,Z 'Z,5 '48 
('3,0-10) 

144,11 84,84 P/z-3/Z[52I) 5/Z-3/Z [521] ~ 5,Z-2. s r.s ':2,1 42,3 ~35 

('1,7-10) 

161Er 
59,51 59,51 ó/2-3/2 [521\ 3/2-3/Z (521) ~ 8,3-2. ~ 1,0 '-:1,1 ~I,2 >=22 

('1,5-10) .. 
143,92 84,40 7/z-3/2 [5ZI] 5/2-3/Z [521\ ,,5,Z-2. "2,1 <:2,3 42.5 ~35 

('1,8-10) 

217,37 27,92 ?/Z"5/Z [64Z] 9/Z"5/2 [64Z] 8,9(8)-2. 0,62(6) 0.70(7) 0.79(8) 20 

(5,5(5)-10) 

266.45 94,38 ?/2~/2 (523) 5/2-ó/Z [5.231 ~2,1-3 <'0.66 40,11 ~3-2. .;8,8+2 

(~3,O-10) 

163Er 

83.96 83.97 ?/Z-5/Z [5.23] 5/2-5/2 [523] 1,5(3)-3 1.0(3) 0.12(3) 0,11(3) 1,2+3 

(9,2(8)-10) 

I65gr 

77.25 77,26 7/2-5/2 [5Z3] 5/2-5/2 [523) 2,I(9)-3 9(7)-2 7(6)-2 0.73(55) 8,602 

(9,0(9)-10) 

:296,12 53,ZO 5/2-3/2 [fiZI) 3/2-3/2 [521) >4,8-2 ';0.92 "1.0 ""1.2 ~37 

(f2,4-IO) 

356,52 59,16 3/n/2[52I] I/n/2[52I] 1,0(3)-3 .12(4) 11(4) 9(4) 1,7+3 

(3,5(6)-10) 

167Er 
79,32 79.30 9/2'"7/2 [633) 7/2+7/2 [633] 0,16(5) 0,52(23) O,6I(27) O,6Q(31) 19 

(7. Il2Il-II 

177,95 99,63 II/2'"7/2 [633] 9/2'"7/2 (633) O,I33lI4) I,OU) 1.2U) 1.3U) 11 

(5.9(6)-11 ) 

264.87 57,10 3/n/2[52I] I/n12[52I] 1,9(4)-2 0 ..... (11) 0.37(,J0) 0.31(9) 93 

II ,47(5)-9) 
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ne~exo~ 59,16 K3B (3/2--~I/2- BO spantarezsaoâ nozoce 1/2-[5~I]) B 
16 E~ , KOTOpuH 3~eTHO YCKopeH. ITpu oócy~eHHu BepOHTHOCTe~ BHYTpU
nO~OCHliX E2-rrepeXO~OB (pa3~. 2.1) ~m o6pam8AH BHHMaHHe Ha TO~ QTO E2
ROMTIOHeHT BHYTpunO~OCHoro nepexo~a 59,16 KaB B I65 Er YCKopeH B 4 pa3a, 
B TO Bpe1~ I~ rrpUBe~eHHHe BepOHTHOCTU ~yrux BHYTpRnO~OCflliX E2-nepe
XO~OB xoporno cororacynrca C ;:mCnepUMeHTaJI:óHliMH ~a.HHHMH. TaIDIM OÓpa30M, 
~TliBaff 3TO OÓCTORTMnCTBO, TIO~aeM ~àKTOp 3~epmRH ~'BI~TpUTIO~O

CHOrO MI-~epexo~a 59,16 K3B nop~ 2, ~TO ~e xoporno cor~acyeTcR C 
APyrm,m SHaqeHRffMH WaItTOpOB B Taó~~e 5. 

KaK BU~O R3 Ta6mu.J;a 6, aeanaaõaraxecnaa npamarezsaaa MO~eJIn He
nzoxo BOCrrpOR3BO.n;n:T BMH~IDlli MarHHTHhIX MOMeHTOB OCHOBHliX COCTOHHIDi 
HCC~e.IJYeMhlx auep 3PÓRff, sa UCltJIroqeHueM I63Er , rne .TeOpeTIPIeCIGIH Mar
HRT~iu MOMeHT óO~8e ~eM Ha 40% rrpeBHillaeT 3KcrrepuMeHTannHoe SHaqeHHe 
R3/ 25 . 

Ta~uua 6. MarHHTHHe MOM8HTli OCHOBHliX COCTORHHH B HeqeTHHX 
azrpax apõicr 

.ff.IqlO I'1r ft 3ItC!I. (R. M. ) fL reop, (H.M.) 
g,,=O,25 ~R =0,30 9A=O ,35 

I59E..

I6IE..
I63 Er 

I65 Er 

I67Er 

3/2""" 

3/2

5/2

5/2
3/2

7/2+ 

-
-0,369(5)/25/ 

I,I(I) /24/ 

0,559(26)/25/ 

0,653(23/25/ 

-O, 51(I4) /32/ 

-0,5647(24)/25/ 

-0,354 

-0,437 

0,789 

0,668 
-0,391 

-0,655' 

-0,328 

-0,412 

0,aI5 

0,699 
-0,372 

-0,632 

-0,301 

-0,387 

0,842 

0,728 
-0,352 

-0,608 

PeSY~DTaTDI pacxeron IIOKa3D1BaJOT, ~TO T80peTHtIeCroIe 3HaqeHIDI MaI'

HHTHHX MOMeHTOB CHCTeMaT~eCKH rrpeBDIillaroT 3KCnepHM8HTannHHe. OTM8THM, 
~TO aHanOI'H'tlHaJI CHTYaIJ;IDI Ha6Jno.n:aJIaCn li .rvm :iCCrTaHHl:lX HaMU MarHHT
HUX MOMeHTOD B H8~eTHo-rrpOTOHHDIX ~pax TY~ 31 • 

EcJl1'I yqecTD, ~TO ~ ~pa.memm JI)Iíl BepoHTHoCTH MI-nepexo,na u· Mar
HHTHoro MOMeHTa B IIHk'1, 2 BXO,IJjlT MaTpKtnm8 3~eMeHTDI CTIRHOBHX onepa
TOpOB $+ II S~, TO, IIO-B~OMY, .7IJ"IIIIero COrJIacIDI C 3KeneplIMeHTOM MOJlQIO 
~OCTHrHYTD nyTeM oo~aÓ~eHRff OARo~aCT~ CllH'OBDlX MaTpHqHUX a~eMeH
TOB. ~ ynpomeHRH pac~eTOB aBTOpH MO~aRR/I,2 rrPe~o~ rrpeHe6peraTn 
3tPPeKTOM ÓJIOIGq>OBltH npa yqeTe CnapHBaTeJThHOrO B3mIMo~eHCTBRH' B pacse
rax cnezrpoa BpamaTeJIDHDlX cocroaaaã R TIOJIJIpUSamIOIn:lHX WaxTOpOB. OARa
KO, KaIt uonasaza rrp8.ItBaplIT8JThHHe pacxeru, yqeT 3qxpeKTa ÓJIOKHPOBKR B 
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Ta6JIIDJ;a 7. llpRBe.n:eml1Ie aeponnrocra M.eiltTIOJIOCIlliX Ml-rrepexa.n:oB 

,»(lIa8) l,<II:J8) ItrK(Nnz AI B(lI1) allen. F~: 
(TIIz(c:-ll OI.lI;)ZH&'loeoc'r. KOK-.eoc'r. 0,25 0-,30 0,35 Fw 

I Z a l 4: :> 6 7 B 9~ 
159-Er 

22O,ZO 75-,99 5/Z-b/Z lb23} I,OH2) Z,I+2 
lê,HZ)-10) 100,93 1,9(2) 1,8+2 

220,18 O-,96ClO) 3,0+2 
3C2,8 199,68 7/2+t3/2 [wIJ) 1,9m 54 
(2,2(1 )-ICt 

_428,7:J 170,70 11/2-11/2 [:'05) 

7/Z-3/Z [:>2I]
 8,7(Z)-3
 1,4g(3).
 I,Z6(Z)
 

fm-:f/2 (521]
 1,0(1)-2
 Z,?(Z)
 2.3(Zl


3/2-3/2[:>211
 6,0(7)-3
 1,5(Z)
 I,Z(I)


9/2+ Cl/2 16t4
 3,3"(Z)-2
 1,5(I)
 1,7Cl)


9/a-3/Z [:>21)
 2,9(6)-6
 0,76(13)
 0,83(14) 0,93(16)
 5,~ 

(6,';(6)-7) 
,

1611::, 
172,06 28,18 5/Z-5/2 (:>23J 7/2-3/2 [521J 1,1(3)-2 I,Z(4) 1,0(3) 0,76(29) 1,6+2 
(2,5(4)-IO) 112,56 5/2-3/2 [:>21] 1,8(3)-2 1,4(3) I,H21 O,89Cl8) 1,0+2 

172,05 3/2-3/Z [:>2IJ 8,ZCl4)-3 0,14(3) O,O?(I) '0,02(1) 2,Z+2 
266,45 16,70 7/2-5/2 [023J 9/2-3/2 [:>21) ) Z,5-2 ,n'1,1 4'0,92 ,0.74
('3,0-10) 122,55 7/2-3/2 [:>21J ) 8,0-3 '4,1 '3,4 'Z.8 '2.3+2 

206.95 5/2-3/2 [:>2I] '6.Z.... , r.s '1.1 'Z,O '2,9+3 
396.4 11/2-1I/2 [0(5)146,65 9/2-3/2 [:>21) 3.8(4)-7 6.9(8) 8,9(I0)7.9(9) 4,8+6
,7,5(7)-6) •
 

~~- _
..._- -_. 
16JEr 

104,30 I04,3.é! 3/2-3/2 [521J 5/2-5L2 (:>23J 3.2(5)-2 O,59CII ) O.53ClOI 0,50(91 I:lt> 
(3,0(5)-10) 

443.80 123,80 Il/nI/2 [505] 11/Z-5/Z[:>23J 1,2(2)-6 1.9(4) Z,H4) Z.3(5) 1,5+6 
(5.8(10)-7) 254,00 9/2-5/2 [:>23) ,3,9(7)-7 2,4(5) 2,6(6) _3.1(?) 4.6+6 

165Er 
242,94 242,90 3/2-3/Z [:>21) 5/2-5/2 (:>23) 6,9(7)-3 2,H2) 1,8(Z) 1,6(2) Z,~ 
(3,1(31-10) 

296.12 21&,60 5/Z-3/Z [:>21] 7/Z-5/Z (523J ;'4,0-3 ,Z,40'2,4'Z.5 ,".5+2 
('2,4-10) 296,00 :'/2-5/Z [:>23] )1.8-3 oZ,I «r.s '0,66 '1,0+3 
297-,31 54,44 1/2-1/2 [:>2IJ 3/2-3/2 [:>21) 5.8(7)-2 1,6(2) 1.6(2) 1,6(2) 31 
(7.0(8)-10) 

,,'356.:>2 60,41 3/n/2[:>2I] ~/2-3/Z [:>21] 1,9(3)-2 2,9(4) 3.0(4) 3.H4)' 96 
(3,5(5-)-10) rI3,6O 3/2-3/2 [:>2Ij 6,2CII)-3 4,4(7) 4,5(7) 4,6(7) 2.W 

356,50 5/2-5/2 [523J 2,1(0)-4 0.8(3) 0.6?(27) O,M(22) 8,1)03 
551.0 375,0 l1/2-Il/Z [500) 9/2-5/2 (523) 5.8(7)-7 ?9CII)..,'l 8.7(l2)..,'l V,6Cl3)-2 3,1+6 
(2,5(3)-7) 

OT.n;e.JIllffilX CJIY1JaRX BJIIDleT na BeJIl.r1nffiH aMIJJrnTY~ KOlm:OJIlICOBa CMenrnBa.HH.ff 
li sa nOJIRPH3aIUioHHlia CI>aKTOPli. H, B03MOJKHO , COOTBaTCTBYIJ1{8Ji 
nepeHOpMMpoBKa CITKHOBliX MaTpH~ 3JIeMaHTOB nOSBOJIllT Y~Tll COrJIa
CRe C 3KCnepHMeHTOM. KpOMe Toro, SaMeTHYID poJID IIpH ortacamra MarffiITIlIiX 
MOMeHTOB H BepoRTHOCTeH 1IT-nepexo.n;OB, nO-B~M01~, curpaeT T~e ne
peHOpMRpOBKa O.n;HO~aCTH~X MaTp~IlliX 3JIeMeHTOB, CBHSaHHBH C ~eTOM 

I 

i 
1 

3.	 3AKJII01IEffi1E 

PeSYJIllTaTU HaCTORmefi paooTH rrOKaSUBaIDT, ~TO B paMKaX Hcno~llsye
MOR He~aOaTH~eCKOH BpamaTeJIllHOli MO.n;eJIH MO~O nO~Tll He~oxoe cor, 
JIaCHe c sKcrrepHMeHToM TeopeTH~ecBHX 3Ha~eHHR rrpRBe.n;eHHHX BepOHTHocTeH 
OO~llilleH ~aCTH HCCJIe~eMUX 3JIeKTpOMarHRTHliX rrepeXO.n;oB. Y.n;OBJIeTBOpRTeJIll
HO	 B paMKax HBM Orrn:CUB8IOTCH TaJOKe MarHHTHlie MOMeHTU OCHOBIlliX COCTOH
HHH HCCJIe.n;yeMHX ~ep 3pOHR, npH 3TOM.HX TeopeTH~eCKHe SHa~eHHff He11 O 
CKOJIDKO npeBHillaIDT 8 KcnepRMaHT8JIllIllie , ocooeHHO ~ CJIaOO .n;ewOpMRpOBaH
HHX H.n;ep. AHa.n:orH'tIIiaH CHTYawtIT HaOJIIQIJ;aJIacll TaIOIte ~ He~eT1lliX anpax TY•

I 
I	 

JIIDI/3I / . \ . 
B HaCTORmeft paOOTa MH He CTaBRJIH ~eJIllro .n;eTaJIllHOe,HsyqeHHe BJIRH

I HHH KBaSH~aCT~HO-WOHOHHoro BSaHMo.n;eHCTBHR Ha npHBe.n;eHHUe BepOHTHOCTH
i 3JIeKTpOMaI'HHTHhlX nepexonon H MarHHTIllie MOMeHTII, TaK KaK STO oy.n;eT 
·.I rrpem,1eTOM OT.n;8JIllHOrO HCCJIe.n;OBaHIlJl. IIpe.n;aapHTeJIDIllie pacxeru noxaaaaa•

t \	 IOT, ~TO yqeT ItBa3R'tffiCTWIHO- WOHOHHoro B3aHMO,IJ;eí1:cTBIDI cyntecraeaao YJrY'I
ruaeT OITHCaHR8 aHapraT~eCKoro cneKTpa poTauffOHHIiX COCTOHHEH H BepOHT! ~ 

• l	 HOCTeH 3JIeKTpJ1[~aCIarX napexo.n;OB, OCOOeHHO CBflSaHHaX C AN =2-cMemaHHHMH 
•I COCTOJllIIDIMU (1/2+[660] H 1/2+[400] , 3/2+[6511 H 3/2+(402]). OqeBH.n;HO, 

y~aHHH corJIaCRff C 3RCnepHMeHTOM CJIe.n;yeT o~aTll J1[ llpH pac~eTe BeI, 
pOHTHocTeft MI-rrepexo.n;OB H MaI'HHTHHX MOMeHTOB. 

ABTOpli HaOTo.mnan paOOTU HCKpaHHa' llpHSHaT9JffiHll B.O.HacTapeHKo 
3a nOMOmD B npOBa,IJ;8HHH pac~aTOB B paMKax KBa3H~aCTHqu~OHOHHOR 

MO~aJIH li OOCYJK,n8HIDI paSYJIllTaTOB, a TaK1Ka npcxI>. K.H.rpOMOBY sa non
~epmRY	 H nOCTORHHHa KHTepec K pa60Te. 
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AnHKOB B.A. H AP. P6-86-69 
Bepo51THoCTH 3JIeKTpOMarHHTHbIX nepexonon B HeqeTHbIX 
anp ax 3p6H51 c Mae'COBbIM qHCJIOM A=159t-167 

Ilpa HCrrOJIb30BaHHH ,Il,aHHbIX 06 ..3HeprU51X 3JIeKTpOMarHHTHbIX rre
peXO,Il,OB E" OTHOCHTeJIbHhIX HHTeHCHBHO.CT51X l" MYJIbTHrrOJIbHOM 
COCTaBe ,-nepeXO,Il,OB H BpeMeH8X :>KH3HH T1/2 onpenerreau npnaenerr
Hwe Bep051THOCTH M1-, E2- H E1-BHYTpHnOJIOCHWX H Me:>KnOJIOCHWX 
r aaxa-rnepexono a B nel.leTHbIX anp ax 3pÕH51 c A= 159t- 167. AHaJIH3 no
Be,Il,eHH51 BepoHTHocTefi M1-, E2- H EI-nepexop;oB B 5l,Il,pax 3p6H51 
nponenen B pasncax HeaAHa6aTHqeCKOH Bpa~aTeJIbHOH MOp;eJIH Il51ToBa., 

Pa60Ta BblITOJlHeHa B Jlaõopa'ropan 5lp;epHbIX np06JIeM OIDIH. 

Ilpenpmrr 06'beAHHeHHoro HlICTHTYTa anepasrx xccnenoaaaaâ. Ilyõaa 1986 

Ilep eaon O. C.8 HHorpa,r:r;oBoH 

Alikov B.A. et aI. P6-86-69 
Probabilities of Electromagnetic Transitions 
in Erbium Odd Nuclei A=159~167 

The reducad probabilities ofM1, E2 and E1 intraband and 
interband gamma transitions in erbium odd nuclei with A=159~ 

167 have been determined with the help of the data on electro
magnetic transition energies E" relative intensities 1" mul
tipole composition of gamma transitions and lifetime T1/2• Be
haviour of probabities of M1, E2 and E1 transitions in erbium 
nuclei has been analysed on the basis of pyatov"s non-adiaba
tic rotator modelo 

The invcstigation has been performed at the Laboratory 
of Nuclear Problems, JlNR o 

Prcprlnt of lhe Joint Institute for Nuclear Research. Dubna !986 


