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HHT9HCRBHHe 3KCIIepHM9HT8JI:DHH9 H T90p9TH'l9CKM:e HCCJI9.!(0BaiDI.fi 

CBOMCTB HettSTHHX .1-'EJqlOpMHpDBa.HHHX JI,nep J:IIlliDMH K :JHattHT9JI:DHOMY rrpor

peccy B OIIHCaHHH 3H9prHM H ,npyrHX xapaKTepKCTMK ~IDlliX B036y~eH

Hl:lX COCTOJIH!tij { ~ 500 K3B) , RM9I<JitllX IIp9HMYTII9CTB9HHO 0.1-'HOKBaSM:'lacTHtt-

HHR xapaKTep' I - 3/. YiccJie,noBamiJI rroKaaa.Jm, ttTO B TeopeTM:'leCKRX 

paCtteTax CBOHCTB 3THX COCTOJIHHH BamHO YttHTHBaT:D OC4iTOttHH9 B3aMM0-

.!(9HCTBR.fl: napHHe KOpp~ CB9pXIIpDBO,WID(ero TRm/ , IIpHM9CH BH6pa-

UHOHHHX KOMIIOH9HTOB sa CttSTKBa3H'laCTH~O~HOHHOrO B3aHMO~eiCTBH~4/, 
a Ta.Kllte H9a.Jnta6aT,Htt9CKHe a®>eKTH, o6yCJIOBJI9HHH9 KOpHOJIHCOBHM CM9liiH

BaiDieM COCTOJIHHH/5,S/. 

ilOCJI9.1-'0BaTeJI:DHHe r:Il<!KpOCKOIIHtteCIWe pacttSTH 3Heprllit B036y~eHHHX 

COCTOJIHHH B H9'1STHHX JI.l(pax, YttHTHBammHe 3TH OCTaTOttHHe B3aln~0.1-'9HCT

BR.fl, IIP9MOJiai'a.RJT H9KOTOpyro WeHOM9HOJIOrHIO, 3aKJIJJ'l:a.Dl{y10C.fi B BH60pe OII

pe~eJieHHoro Haoopa cBoc.io.n;wu napaMe'l'.fJU.Ij lll -rwl:il.a·cut·r· •• J:j~<:WJYIU.L\l:'HIJ'J:J:j,Wi, 

STO npRBO.naT K H90,nH03HattHOCTH B pactt8Tax IIpH Y.1-'0BJI9TBOpHTeJI:DHOM OIIH

CaiDIH aHepr:aK B036YJK.l(eHRJI. B aTOM CJIY'lae xopoiiiRM T9CTOM npaBHJI:DHOCTH 

OIIHCaHRJI CBO.i1CTB .fi,l(ep MOllt9T CJIYllti'ITb a.HaJIK3 BepOJITHOCTe.l:t 3JI9KTpDMai'

HHTHHX rrepexo,noB, KOTopHe O'l9KbttYBCTBHTeJI:DHH K ~eTaJIHM CTPYKTYPH BOJI

HOBHX W,yHKUHH Ha'laJI:DHOrO H KOH9'1HOrO COCTOJIHHH, CBJI3aHHHX MCCJI9.l(y9MhnA r -rrepexo,noM. HaH60Jiee HHTepeCHHM 06'beKTOM .JVI.fi HCCJie,nOBaiDIJI JlllJUIDl'CJI 

BepoHTHOCTH EI-nepexo~oB. HaBecTHO, 'ITO rrpH OIIHCa.HHH aJieKTPH'lecKHX rre

pexo~oB aru~eTHyro pOJI:D MoryT oKaaaT:D Bee nepettHcJieHHHe Burne ocTaTottHHe 

B3aKMO~e.l:tCTBHJI.0Co6eHHO 3Ha'lHT8n:DHYD pOJIL 3,!(6CL HrpaeT BXHRHH6 ~~ 

KOppan~rut, 'ITO 6WIO 06'L6KTOM H3y'i6JIHH B p~e TeopeTH'l60W pa6oT' r-9• 
liWIO Il0Ka3a.HO, 'ITO pactteTH B 0,1010'l8CTH~OI MO~eJm liwu.CCOHa C 

y'iSTOM napHHX KOppe.mnntit rrpHBO,li,IIT K H9KOTOr;MY YJIY'ID19HMIJ corJiacRJI C 

aKcrrepHMeHTOM .lVI.fi nepexo.l(oB c a K ::{) /IO-I I { K - npoeKizy~JI yrJioBoro 

MOM9HTa Ha OC:D CMMMeTpHM JI.l(pa), O,lOiaKO .JVI.fi nepeXO.l(OB C t.K=l COrJiacHe 

C 3KCIIepm.mHTOM OCTaeTCJi ,UOBOJI:DHO rpy6HM {\IJaKTOpil 3~9p3tKR IIOpsi,IUta 

102 - !03), npM'l9M pesyJI:DTaTH CHJI:DHO 3aBHCJiT OT BH60pa CB060.nHHX rra

paM9TpDB MO.l(eJIH {HarrpHMep, naprulleTpoB cpe,nHero IIOJIJi) HS-Sa BHCOKOit 

'iYBCTBHTeJILHOCTH BepOJITHOCTH 3JI9KTpHtt9CKOro nepexo_na K BeJIHttHHe 

:Jil1tilli5ll ~~~ l 
Utfdila Bte.!Je.lOIIIId 
-~ ~JU.iOTE~ _ 



CB9pXT9Icy'l9H IIOIIpaBRH Rt= Uj Uf- Vi V f , KOTOpaH B H9KOTOp!lX CJiytlaiDC 

MOl!t9T CTaT:b 0'!9HI• MaJIOH. 

ITpe~cTaanaeT HHTepec aHanns Tex c~aeB EI-rrepexo~oB, Kor~ ~

rite B3aHM0~9HCTBIDI - KOpHOJIHCOBO CM9IIIRBa.HIIe :II KBa31il'laCT.II'lH~HOHHOe 

B3aHMO~eiCTBJ.I9 ~aroT He3Ha'IHTeiTJJHHH BKH~ B MaTpH'!HHB 3~9M9HTU rrepexo

~OB. oTO ~0 6H B03MO~OCTJJ H3yqHTJJ 3~RT CIIapKBaHKff B "'IRCTOM" BJ.I

~e. O~aKo, no-B~OMY, c~an TaRJ.IX nepexo~oB O'laHJJ p~ (aTo, Ha

npHMep, ~9MOHCTpiq>ym Hanm pac'!eTH), H, CJie~OBaTMJJHO, Ha06XO,Il;liM IIO.'I

H!lli aHanH3 llJil1iiiDI.fi BC9X OCTaTO'tffil:lX B3aHM0~9HCTBIDi Ha Be.l"ili'lliHll B9p0HT

HOCT9H E!-nepexo~OB. 

TaK, B pa6oTe Ea:maTa n lliiToBJIJ/ OTMe'laeTCH, 'ITO BMR'IRHH MaT

PR'lHHX a~eMeHTOB onepaTopa EI-rrepexo.zta Me~ cocTO.fiHl1f!Mli c A K =I no'I

TH Ha IIO~OR M9HDill9 COOTB9TCT:syi<JllHX B9.1IK'llm ;lJ,IIli nepeXO~OB C A K =(). 

CJre~OBaTMJJHO, ROpHOJIHCOB0 CM9IIIRBaim9 COCTMHHH MO.llt9T npKBaCTJ.I R 3Ha

'IHTMJJHOl.'zy' BRJia,uy IIOCJI9AID!X, T9M 6Mee, 'ITO ROMIIOH9HTll C liK =I ~OIIM

HHTMDHO MOryT 6HTJJ IIO,J:(aBJI9HH 38. C'leT MMOR BMH'IRHH CBepxTeey-qell: 

IJOIIpaBRH Rr B CJiyt~ae "'aCT.H'illO-~'!Horo nepexo~. 

Oci:oeRTOM aHanH3a B HacTOSIIIleii pa60Te .fiBJIJ!IOTCH EI-rrepeXO.ltll ( M<=I) 

TJ.IIIa 5/2- [512] ~ 7 /2+ (633] , Ha6.muztaell!lie B H9'16THO-H9llTp0HHllX JPij)a.X 

pe~osettMJJHHX aJieMeHToB I65oy, I67,I69Er , I69,I7I,I73yb, I73,I75 

1-l~ • W . l'!~l>'RH<>mr<> <~T<',.,nA!llifMP.H'I'aJinHHX 3Ha"tJemtif BeOOHTHOCTeii EI-rrepexo

.ltOB 3TOrO THIIa TIOEa.3llBaeT 3Ha'!RTMJJIID9 !j)JryRTYall;liH HX Be.JmlmH ( .CM. 

PHC. I ) . 

PaHee B9poHTHOCTH 3TOrO THIIa HCCJI9,ItOBMHCJJ B pa6oTaxfi4,I5/. 

Ew!o IIOH.a3aHO, 'ITO B paC'l9T8.X C pa3.im'l:HiiMH MO,Il;li@il~i!H IIOT9HIJ;IiaJia 

HKnlJCCOH8 O'l9HD Bal!t9H yqeT cnapKBaTenJJHOrO B3a.HM0~9HCTBH.ff, -Y'leT IIOC

.'Ie~ero sHa'lli!TeJIJJHO yJIY'IIllaeT <!JaKTOpll sa,n;epJIOOI, oco6eHHo B c~ae ~ep 

N =IOI, r.zte rrepeXO.ltll paccMaTpHBaer.roro THIIa 'laCTWIHO-.ltllpo<II!lle. O,ItHruco 
Y'leT TMJJRO a@?eKTa crrapKBaHHH OKa3llBaeTcH He~ocTaTO<IHHM. He YMSTCH, 

~~' 061>HCHHTJJ 60.'IbmyiD 3~9p&RY B9p0HTHOCTH nepexo.zta B CJIY'lae 

~a I Yb. • 

AIIMH3 EI-BepoHTHOCTefi Tnna 5/2-~I~ ~ 7/2+[633] npoBo~TCH 
HaMH B paMKax He~6aTK"l9CKOH BpalllaT9.'IJJHOH M0~9.'IJ.I C HCIIOJIJJ30Ba.IIH9M 

peMHcTn'!ecKoro noTeml;liaJia Ca.KcoHa-By.ztca. Y'leT cnapJ.IBaTMJJHoro B3a

nMo~eficTBHH rrpoBe~eH B pa.MKaX MO,lt9JIH H93a.BHCJ.IMHX KBa3H'!aCTHll1/. B 
pa60T9 KO.'IH'l9CTB9HHO Orrp9,lt9.'I9Ha po.'ID rrapHHX Kopp~ H KOpll~TitCOBa 
CM9mHBaHHH IIpH <!JopMMpOBa.HKH IIO.'IHOH B9.'IJ.I'IRHH BepoHTHOCTH EI-rrepeXO~OB 
HcCJie,DyeMoro TRIIa. 
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PHc. I. Cpa.BHSHHe 3KcrrepHMeHTa.JIJJHHx sHa~eHHil rrpHBe~eHI!llX BepOHT

HOCTeil B(EI, 5/2-{5I2}4=! 7/2+[633}) C TeopeTH~eCRHMH 
3Ha~eFPARM!I B H~ax Dy , E r , Y b , H f H W • 

' - 3KCII9pHM9HTMJJHll~ 3Ha~eHHH • 
• - paCC'!RTaiii!lle 3Ha'leHRH C Y'!STOM CB9pXT9RY'IHX ITOrrpa.BOK 

J.l JtOpUO.'I!ICOBa CM9mHBaiiHH. 

o - paCC'IJITaiDille 3Ha'leHHH C Y'!6TO!,J TO.'IJJKO ROpHOJIHCOBa 
CM9!!IHBaHIDI. 

o. - O~O~aCTH'!Ha.H Olt9HKa C Y'!9TOM CB9pXT9Icy'l9M IIOrrpaBRH. 

0 - O,ltHO<IaCTJ.lt!Ha.H OI.t9HRa. 

I. OI1PE}WJIEID1E 3KCJIEPIALIEHTA..li1llilX 3HArill-ll-IM 
BEPO.'ITHOCTnl EI -TIEPEXO.UOB 

Ha ocHoBe J.I3r.lepeHHllX BpeMeH l!tl1:3HH T I/
2

, a TaiO!te 3Ha'lemtii aHepriD!: r -nepexo~OB E 0 OTHOCiilTMJJH:biX lilHT9HClriBHOCTel l ( R BWW'llilH Ko-
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3~9HTOB BifYTpeHHefi KOHBepc.IDI D<r:ioJI. '1£) 6wm BH"lliCJIBiill IIpnBe.n;eHIUle 

BepoffTHOCTK EI-nepexo.n;oB TKITa 5/2-{512] ~ 7/2+[633]. ~eHHHe 
3Ha~eHHa BepOHTHOCTeft E!-nepeXO.ll;OB R COOTBBTCTB~e ~TOpH sa.n;e~ 

rrp:~rBe.n;eHH B Ta6~e I. OIIRcrum:e Ta~ ITPHBO.n;RTCJI B pas.n;Me 3. 

2. METO,l( PACllETA 1f BllEOP IIAPAMETPOB 

3Hepr.llli H9p0T~OHiillX COCTOSIIDtii l!CC/WeM!U fl.n;Bp paCC"!HTHBa.JIKCb . 

B par·.IJKaX MO.ll;eJlli H93aBRCRMI:lX KBa3~aCTirn; • 3Hepr.llli U BOJIHOBH8 tJlYHK-

~ O~O~acTR~X COCTOHilliR B aKCHa.JibHO-CKMM9T~OM ITOTe~aae 

CaKCOHa-By.n;ca B~C~Cb ITO M9TOAY, ITpe.n;JIOXBHHOMY B pa60Te 

rapeeBa lf ,l!Jl. 131. 
ITapru~eTpu ITOTe~a.Jia cpe~ero ITOJia, Bu6paHHUe HaMH .n;Jia pac~eToB, 

rrpHBe.n;eHhl B Ta6JIIrn;e 2. · 

Ta6~a 2. ilapaMeTpu ITOTe~aJia CaKCOHa-By.n;ca 

JLru>o V0 (MaB) R
0 
(~t) o( (tPIII-I) (f (q».f) . Ao fto 

I65oy 44,8 1,26 1,75 0,44 0,295 O,OIO 
I 

167E r 48,8 1,24 1,65 0,44 0,295 O,OIO 
169Er 48,8 I,24 I,65 0,42 0,300 -0,013 
n.:o 

I ;;; ~: 44,t:! 1,24 I I,67 0,43 0,287 -0,009 

44,8 I,26 1,6'7 0,43 0,287 -0,024 
173yb 44,8 I,26 1,62 0,42 0,297 -0,038 
173 Ht 44,8 1,26 1,75 0,44 0,291 -0,017 
175 Hf 44,8 1,2G 1,65 0,39 0,289 -0,033 
175w 44,8 1,26 1,75 0,44 0,286 -0,041 

PaBHOBecHHe 3Ha~eHIDI .Jl•o R )3'(0 orrpe.n;~cn Ha OCHOBe Oz H 

o~. pacC"lliTaHH!lX B pa6oTel25/. a B CJiyl!ae R30TOIIOB Ht H w llOJTY

~eHhl HallAH B .ll;OITOJIHRTe.JibH!U pac~eTax ITO aHaJIOI'WIHOH M9TO.n;RKe. 

CBepxTeey<me ITOIIpaBror R r ~HCJia.JIRCb c y-qeTOM s:;MleRTa 6.'IORH

pOBIGI ITO tPoPMYJI/7( 

'1£ il~eHhl RHTepiTOJIHUHBH .ll:aHHHX, ITpHBe.n;eHHhiX B Ta6JIIrn;ax 
Pocce.Jia /!6/. . 

6 

" 

·~ 

ot«' (c<'J (oO (ot'J (ol}' (o<'J (OC} (0(') (ot) 

Rr= 1u0( u"'.- v« vc(. ~r"'.) u5 u5 + v5 Vs } 

r.n;e tc!'J { z 2 tff. }1/2 <"''' ("''l 1/2 
U"' = 1/2[1+(Eo<->-oe·l/(~«'+(E«-\t·l) } , V"' =[1-tU~ Jl, 

E 0( - o.n;Ho~acT~e ::meprHH, 
o<. - acHMIITOT~BClWB KBaHTOBble XapaKTepUCTIDW, 

A a K 1:!. oe - DIM. ITOTB~a.JI R KOppe.Jiffi.tHOHHaJ! tPYHKIUlii. 

0.n;HaKO, KaK IIpaBHJIO, 3Hepi%ll O~OKBa3~aCTWIHOro COCTOmiiDl 5/2- (512] 
3aMeTHO 6oJIIo!IIe aRciTepHMeHTaJII>HOro 3Ha~eHIDI. Y~eT KBa3H'!aCTH'IH0-4J<>HOH

HOro B3aHMO.ll;9RCTBIDl H9.ll;OCTaTO'IHO ITOv1HO y~aeT cor.JiaCRe C SKCTiepH

MaHTOM, Pac~ern paBHOBecHUx .n:e<PopMarUiii ITOKa3a.JIH, ~To .n:e<PopA~ coc

TOHHIDI 5/2-[512} M9Hbiiie paBHOBeCHOH .n;$pMaJ.Uiill OCHOBHoro COCTOmiiDI 

Ha /::, ll - 0,02. Ec.Jrn COOTB9TCTBBHHO pa3JIII"llil!) B .n;e<PopMa.I.UlfiX CI<OppeRTH-fzo 
pOBaTI> O.n;HO~aCTW'!ffYI!) SHepi'IDO COCTOHHIDL 5/2- [512] B paCCMa'l'pKBaeMHX 

H,l!Jlax, TO ero O~OKBa3~aCTK~HaJ! ::meprHH YJI'!9HI>IIIa9TCH, ~TO IIpHBO.n;RT 

K 381Vl9'I'HOMY YJIY'III19HIUO corJiaCIDI C B9.JIIII'lliHOH SRCITep!1MBHTa.JII>HOfi SHep:rUH. 

KpoMe '!'OrO, cymeCTB9HHO H3M9H.II!OTCH BBJrn'lliHU CB9pXT9KJ"IHX ITOrrpaBOK 

Rif, COOTB9TCTBYJOOUUC KOf,IDOHeHTru~ (5I2t-633t} II (5I2t-642t), KOTOpHe, 

RaJ< ITOKa3a.JI npoBe.n;eHHhiR HIDKe aHa.JIH3, .f!BJ!IIIOTCH OITpe.ll;eJI.ffi(JJ1IDilli .n;Jia Be

JIW'IRH BepoHTHOCTeil paccMaTpHBae~ro:ro Tuna EI-rrepexo~oB. TaK, B cJiy-qae 
!65,.., ··----·--·- ----------------·-

L,J y ' .&.'loV .}',l-IOJ.~JJ.I. v,u.n.v "10V.L.t1'1nV.L v VU~l\'.L',!Jd ,tl;jl\'Jt:H1Jit::f.1' Vl:iep.x.·l·eey t{lfe HOil-

PaBKH oT aua~eHlU1 Rr(512t-633t)=0,859 :a Rr(5I2t-642t)=O,OII .n;o 

3Ha~eHHH 0,523 II -0,278 COOTBBTCTBBHHO, ~TO COOTBBTCTBY9T B~H

HaM Rr , rro.TfY~eHiillM B Bhl"lliCJieHIDIX .n;.,'L'I .npyrnx a3oToHoB c N = 99. 
AHaJIOrH~HaR KOppe~ O.n;HO~aCTW'IHOM CXe~ru ITpOBO.n;RJiaCI> HaMM .n;Jia He~eT-

H0-1!9HTpOHHhiX H.n;ep c N = IOI H I03. 

3Hepr.~rn u CTPYRTYPa BpamaTMI>uux Bo36YJX,nernri1 HccJie.n;yeMEU uaoTo

rroB 6UJIR paCC~TaHhl B pru.lliaX H9a.n;Ha6aTR~eCKOH BpamaTeJihHOA MO.ll;e.JIH/6~ 
O~a.Ro .n;Jia Toro, ~To6u YJIY'IIIIHTI> corJiacue pacc"!HTaHH!lX aHepr1IR pac

CMa.TpHBaeMIIX pOT~OHHhiX COCTOHHitii, !.1H "ITO.ll;rOWLJrn" 3HeprHH rOJIOBH!IX 

COCTO.IDUlii ITOJIOC K SKCITepl!lilBHTaJibH!lM, C.n;BRra.R: O~O~aCTUTIHiie 3H9prRH 

OTHOCHTMbiiO ITOBepXHOCTR <tlepMH H OCJia6JIJ!ii HBKOTOpHe MaTpR~e 8.Jie-

!.!8HThl ( J + '? , 

3Hepr.llli COCTOHHJlii: H aMIIJIHTY.ll:li ROpROJrnCOBa CMBliiiiBaHIDl IIpHB9.ll;9Iill 

B Ta6JIID~e 3 .n;Jia COCTO.mntit OTpJmaTe.JIT,HOH ~eTHOCTH U B Ta6JIIrn;e 4 .lVIJl 

COCTOmm:li IIOJIOiKHTMbHO}i '!JBTHOCTK. B Ta6JIIrn;ax rrpHBe.n;eHhl TOJII.KO rJiaBlnle 

Ko~moHeHTH BOJIHOBHX WYH~ pacc'!JRTaHHhiX cocT~. 

JiHeprniaJibHhiR napaMeTp A =f'h 2'} BH6Kpa.JICH O.n;KHa.KOBhlM .IVIJI BC9X 

.IU!arOHa.JIH3Hpyer,ruX COCTOsnntil O.n;HOH ~eTHOCTH. 
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Ta6Jrm:(a 3, AMrr.lm:Ty,Il;bl KOpHOJlliCOBa CMeunmamm WI.ff COCTo.mnni 
DTp~aT~HO~ ~STHOCTH 

i~po Ir. Eyp(r<aB) AMITJIHTY,Il;bl cMeunmamm CrK 

SKCII. Teop. 7/2-[5!4 7/2- [503] 5/2- {512] 3/2- [52!] 

I6s0 Y 5/2- !84,2 184 - - 0,988 O,IOO 
7/2- 26!,8 261 0,012 0,028 0,984 0,!58 

I67Er 5/2- 346,6 317 - - 0,997 0,075 
7/2- 430,0 430 0,023 0,0!3 0,99! O,II5 

I69Er 5/2- 92,2 92 - - 0,998 0,053 
7/2- 177,0 174 0,027 0,020 0,996 0,082 

I69Yb 5/2- I9I,2 I9I - - 0,997 0,073 
7/2- 278,6 27~ 0,032 0,078 0,988 O,IIO 

I?Iyb 5/2- !22,4 I22 - - 0,999 0,040 
7/2- 207,9 207 0,033 - 0,997 0,062 

I73yb 5/2- 0 0 - - 0,999 0,054 
7/2- 78,6 78 O,OI4 O,OIO 0,996 0,083 

I73Hf 5/2- I07,2 !08 - - 0,999 0,037 
7/2- I97,3 !97 0,030 0,029 0,997 0,058 

I75Hf 15/2- 0 0 - - 0,998 0,062 
R? n nnr """,...,... ..... 7/2-. AT.S 

5/2-
7/2-
5/2-
7/2-

()_()~" 0.0!~ VtY<JV UtU;7\J 

!73 w 

I75w 

O+X 0 
95+X 94 
!04,0 !04 
I96,3 !96 

O,I02 

0,037 

0,079 

0,025 

0,994 
0,977 
0,998 
0,997 

BepoHTHOCTH EI-nepexo~oB BHqli~Ch no ~pMy~e/13/: 

B (E1, Ii- it'J = I f ~· CrKCr'K' Rr [ < K' I m~--K I K > X 

O,II2 
O,I67 
0,042 
0,066 

I , J • • 1 Jl+f+K " C' • 1m' 1 ~ x< K1 K-K IK > + -1 oK,1/2. oK·, 112 <K K'+K K > x 

X< I -1/2 111 r'112 ) } /
2

, 

1 { z r~e ~ = eeff r Y1f , e..ff = e · 1 -A .rvm npoToaa 
_ ~ wm aeitTpoaa. 

A 

CpaaaeHHe aKcnepHMeHTanhHHX H TeopeT~ecKHx BeponTHOCTeu rrepe
xo~oB npoBo~och c IIOlAO~m WaKTOpoB s~epmRH: 

F = B(E1)Teop 1 B(E1)~Kcn , 
P ' F'' F"' npJI'leM F sw , F sw , 5.., , sw osaa~aiOT: 
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Ta6Jnru;a 4. AMrulHTY,Il;bl KOpHOJIHCOBa CM9IIIHBami.fl .Wlfi COCTOJUntii 
ITO~OEXT~LHO~ ~STHOCTH 

/liij)O I« Eyp(RSB) A.Mrl.JrnTY,Il;bl CMeiiiHBaHRII CtK 

3KCII. Teop. 9/2+ [624] 7/2+ [633] 5/2+ [642] 3/2+ [65!] 

I6s0Y 7/2+ {) 0 - 0,988 O,I56 0,020 
9/2+ 83,4 82 O,I42 0,964 0,222 0,038 

I67Er 7/2+ 0 0 - 0,993 O,II9 0,0!4 
9/2+ 79,3 79 O,II3 0,977 0,!?5 0,027 

I69Er 7/2+ 243,7 244 - 0,997 0,07! 0,007 
9/2+ 3I8,0 32I 0,!55 0,982 O,I04 0,0!4 

I69Yb 7/2+ 0 0 - 0,994 O,I05 0,0!4 
9/2+ 70,9 69 O,I90 0,970 0,!49 0,026 

I?Iyb 7/2+ 95,3 95 - 0,987 0,!6! 0,0!8 
9/2+ 167,6 I68 0,08I 0,967 0,236 0,053 

I73Yb 7/2+ 350,7 .351 - 0,98! 0,190 0,028 
9/2+ 4I2 4I3 0,098 0,942 0,266 0,051 

I73Hf 7/2+ 197,5 I98 - 0,982 0,188 0,029 
9/2+ 255,5 256 0,269 0,926 0,258 0,053 

I75Hf 7/2+ 207,4 208 - 0,969 0,242 0,050 
",,.,+ l'")CO t"") ...,,-.T ~ "'"'n ,... ,...'P,... G,325 u,uo~ V/ ~ NVVfl..l NV .I. v,~uN UtVJ.U 

173w ?/2+ 85+X 85 - 0,982 0,182 0,050 
9/2+ I28+X 126 0,33! 0,9IO 0,233 0,083 

175w 7/2+ 235,0 235 - 0,987 0,!58 0,031 
9;z+ 265,6 265 0,332 0,9I7 0,2!3 0,055 

F:,.,- WaKTOp 6e3 yqeTa KOpHOJlliCOBa CM9IIIHBami.fl, HO C yqeTOM 
cBepXTeKY'Ieit rronpaBKH Rr ; 

F~,.,- WaKTop c yqeToM KopHoJIHcoBa cMennmaHR~I, ao 6es yqeTa R
1 

FPC- qJaKTOP c ~STOIA R r H KOplilOJIHCOBa CMennma.HHJI; 
FY:- qJaKTOp c yqeTOM R r H KOPHOJlliCOBa CM91illiBaHRII, a TaKllte c 

KOppe~e:il o~o~acTH~OH cxew npH pac~eTe R r 

3. PE3YJI1TATii PACliETOB M AHAJTI13 BEPOaTHOCT.Eil 

Pesy~TaTu pac~eToB rrpHBe~eHH B Ta6nlilne I. 

I 

j 

B II9pBO:il KOHOHK9 YK32aHO'~O, BO BTOpo:il KOHOHK9- 3H9prHH B03-
6~eHHOrO.COCTOHHHH K ll9pMO~ llQRYPaC~, B Tp9TDeH- aaeprHH nepe
XO~a, B ~9TB9pTOM Jil IIHTO:il KOHOHKaX IIpHB9~9HH KBaHTOBUe xapaKTepHCTHKH 
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Ha'la.lib.!lliX H ROHe'!HWC eoeTOJIHKil:, B meeTOH - 3KeneiJKM9HTa.libime 3Ha"te
IDIH npiiBe.n;e:mrux B&po.R:'.PHOeTe.ii EI-nepexo.n;oB, B ? - IO KOJIOHKaX npUBe
.n;eHl:l WaKTOPH aa,n;e:plKKH EI-nepexo.n;oB (eM. paa.n;eJI 2}. 

AHa.IIU3 Bepo.R:THOCTeli EI-nepeXO.l{OB THITa 5/2-5/2 (5!2}~ 7/zt"?/2 [633] 
y.n;o6HO ilpOBeCTH, pa36llB Bee HCCJie.nyeMUe .R:,Iijla Ha TpH rpymm, C'>OTBeT
eTBeHHO tzHCJJy aeRTpoHoB N = 99, IOI H I03. B rrepBoii rPY!!!Je JJ:.nep N =99 
coeTomme 7/2+ [633] .frBJlll9TC.R: OCHOBHI:lM (aa RCKJIIIJl!eHHGM I?3W, r.n;e 
OCHOBHOe eOeTO.fiiDie He YCTaHOBJieHO), a COCTO.IIHH.R: 5/2-(512] H 5/2+ [64~ 
JIBJiliiOTC.R: '!JaeTH"tHHM H .l{l:ljlO"'HHM B036Y'JI{,lJ;eHmlMH COCTOJIHH.R:MH COOTBeTCT
BeHHO. ,U;m 3THX .a:.n;ep <165oy , 167Er , 169 Yb ) eJie.nyeT ollGI.n;an 
MaJioe aHatzeHHe nonpa.BKH R t .l{.li.R: KOMIIOHeHTa ( 5I2t -642 t) 'IaCTH"lHO-.n;l:l
pO'!Horo nepexo.n;a oTHOCJIITe.ll:r:.Ho Be.IIR'lHH Rr Ko.r,moHeHTa (5I2t-633t), r.n;e 
rrepeXO.I( H.l{eT e tzaCTU"lHOrO B036y.lK,D;eHHOro eoeTO.R:HU.R: Ha OCHOBHOe. Ka.lt 
C.lle.l{CTBHe, e.lle,IJyeT OlltH.l{aT:b ITO.n;aBIISHH.R: KOMIIOHaHTa ( 5I2t -642 t) 3a C'l9T 
MaJio:lf Be.IIR'liiH!:l R4 . .IJ.eiieTBHTe.ll:bHO, no Bcex paeeMa.TpHBaerl'll:lX H30ToHax 
e N = 99 (eM. TUM. 5) rJia.BHHM KollmOHeHTOM .frB.lllieTe.a: (5I2t-633t}, a 
BKJia,n; KOMIIOHeHTa (5I2t-642t) MM. HanpiiMep, B .R:,Iijle I 67Er BKJia,n; KOM
ITOHeHTa (512t..:.642 t) COCTa.BJI.R:eT ~ IO% OT BKIIa,n;a KOMilOHSHTa (5I2t-633t}, 
,IWyraJI OC06eHHOeT:b 3TIIX rrepeXO.l{OB B TOM, '!TO BK.lla.n;l:l paceMaTpllBaeMUX 
KO~IDOHeHTOB BO Bcex H30TOHax c N = 99 l!MeiOT O.l{HHaKOB!:le waau. B pe-
3Y.lii:.TaTe no Bcex sTHX H30TOHax Bepo.R:THOCT:r:. EI-nepexo.n;a 5/2- 4 ?/2+ 
He3Ha'lHTeJILHO MetmeTCJI B rrpe.I(eJiax OT (I + 6) • IQ-7 e26apH. ilOJIY'le!llru:e 
iiC...•"'i wa.t,·J.·uJ!bl <l<l.LieJ:.ll!I.Kl1. u,b4, oJ..b, ;:1,13 H 0,62 COOTBeTCTBeHHo .l{.li.R: .a:.n;ep 
I65 D y , !6? E r , I69 Y b 11 I?J W IIOKa3HBarOT xopo:rree eor.llac:rre pae

c~TamiHX 3Ha"teHHH BepoJITHOCTeft 3TOro THITa rrepeXO.I(OB C 3KerrepiD~eH
Ta.libfiWv!H. 

HHM CHTY8.I.\IDI Ha6.ino.naeTc.a: B II30TOHax c N = IOI (.R:.I\l)a I69Er , 
I7I Y b , I?3 H f .!If I?5 W ) • B 3TO.ii: rpynne .a:.n;ep ocHOBHHM coeTommeM 
HBT!.IleTCJI op6HTaJIL I/2-~2IJ , op6HTa.llb 5/2-[5I~ - "laCTH"lHM, a op-
6HTaJIH ?/2+~33} H 5/~[642] - nupo"lHHe B036~~eHHHe eOCTO.R:HU.R:. 3.n;ecL 
oJKH,naeTeJI MaJioe 3Ira'lemfe R 1 ,rr.IIJI o6oHx r:ra.BHHX KOMIIOHeH'l'OD ( 5I2t
-633t) H (5I2t-642t), npa'leM .l{.li.R: rrepBoro Km.moHeHTa 3Ha'leHHe nonpa.BKH 
R r rro a6cOJIIOTHOH BeJIH"lH!!e .I(OJDKHO 6uu MeHI>me, Ta.K KaX op61ITaJIH f5I2t> 

H f633t > paerroJIOJiteHH 60.llee C}IMM8TpH1IHO OTHOCHTe.ll:bHO ITODepXHOCTH 
~ePMit, 'leM op6HTaJIH I5I2f> H 1642t> (cr.1. TaM. 5). 

HaH6oJiee 'leTKO 3TH BHBO.n;l:l rrpORB.IIRIDTCJI B cxyqae H30TorroB I?Iyb 
H 173 Hf • Paec'lrrTaHHHe aua"teHHJI rronpa.BoK R( pa.BHH Rt (5I2t-633t) = 
0,046 n R;r (5!2t-642t) = -o,373 B .fi.!We I?Iyb , a B CJIY'lae I73Hf , 
cooTBeTCTBeHHo, -O,O?I :a -o,3?I. Pa3JII!lllie B aHaKax Rt .l{.li.R: KmmoHeJITa 
(5I2t-633t) B arnx .R:,Iijlax o6MeHJieTe.li TeM, '!To D .R:,Iijle I?Iyb I:BaSH
"'aeTn:"tHoe COCTO.a:mfe 5/2- [512) .liGlllliT BHllle ItBa311l!aCTH"lHOrO COCTO.ffiUtii 
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7/2+ (633] , a B H,DJl8 I 73Hf (To lite li .!WI JI,ll;ep I 69Er .If I 73 W ) Ha-

o6opoT. 3To npHBO~T K TOMlf, ~o. Bo-nepBux, BO Bcex nsoToHax c N = 

IOI sa C'!ST OTHOCUTe.JI:bHO MaJIOH B8Jm'!lilill CB9pXT9Icy"'!8H nonpaBIW: npmw

XO.rr;IIT llO.I{aBJI8!Ui8 KOl;1IlOH8HTa (5I2t-633t), H, BO-BTOpUX, ,II;OITOJIIDIT9Jlb

Haf:l Sa,I.(8pJlqta nepeXO.I{a THITa 5/2- --4 7/2+ llpOHCXO.I{HT Sa C'!ST H9KOre

p9HTHOro *) BKJia,n;a paCCMaTpHBa9Mh!X KOMIIOH9HTOB (HCKJII0'!9HH9 - JI,lJ;pO 

I7I Y b , c;,r. Ta6.I. 5) • .?.rut llesy.JII>TaT, MH Ha6mo.n;aeM suatntTe.JII>Hyro sa

.n;e.i.J.l!tKY (ua O.WH-JU3a no:;m.mm) EI-rrepexo,I~;oB paccNJaTpHBaeMoro Tuna B 

usoTOHax c N = IOI no cpaBHeH:aiO c HSOTOHaMH c N = 9~. IIOJIY'!elllil:le 

Ha.lilll WaKTOpH sa,n;eplitKU 0. 25. r. 5. I. 5. 5. 0. COOTB8TCTB8HHO. ,!WI HSOTO
HOB I69 E r , I7I Y b , 173 H f H I75 W nortasllllaiDT, '!TO Y'!ST cnapHBB.HRll 

H KOpHOJiliCOBa CM8lllliBB.HRll IIOSBOJIJI8T XOp0illO OOMCHUT:b Ha6JIIO,ll;a9MHe B8JIH
'lliHbl BepoJITHocTe.Vi sToro THna EI-rrepexo.n;oB. 

n. IlaKOHe~, paCCMOTp:iL'\11 rpynny JI,ll;ep c N = I03 (HSOTOITH I73 y b 
u I75 H t ) • B a Tux H,DJlax OCI!OBHHM cocTOJIHUeM JIB.JmeTcJI op6HTaJII> 5/2-

I5I2) , a op6:rrTa.mi 7/2+ [633] H 5/2+ [642) - ,1l;!lpo'!HHe. 

liOJ!'j'l8HHH:e SHa'!eill!H R T ~lJJI OOOHX KOMIIOU9HTOB ( 5I2f -633't) H 

(5I2t- 642t) oTuocHTe.ni>uo Be.JIHIGI IRrl ~ 0,8 (eM. Ta6JI. 5), uo BKJia,n; 

OOOHX KOIIIDOH9I!TOB B ITOJIHYIO BepOHTI!OCT:b nepeXO.I{OB H9KorepeHTeH. Ta.KIIM 

OOpaSOM, pesy.JII>TaT SaBHCHT OT OTHOCHTe.JI:bHUX B8JU!'!HH BKJia,JJ;OB OOOUX 

Ito:.moueuToB. Trut, B CJ~ae JI,l.JJJa I 73 Yb o6a Ko;,moueuTa CpaEHHMH no 

BeJm'!HHe, a B C.JIY'!ae 75 Hf Itol>IDOH8HT (642t-5I2 t) npH6JIHSHT9JlbHO B 
.I{Ba pas a 0oJ!:b!U9 Be.JIH'!Hlill K0!'1ffiOHAH'l'R ( h.1::l t-"iT? t) J.!<=lnnMJ.TTKM, U'f'() "':'.'1"

pli'!HHH 3JI9M8HT (5I2t- 642f) npHM:USHTOJI:bHO Ha IIOpJI,li;Oit OOJI:blile B8Jfii'IU

HH l'ila.TplltJHOro :3JI8M8HTa (5I2f-633t), np:u 3TOI1 Ma'rpH'!Wlil :3JI8M9HT Tlma 

( 5I2t -633 t) Beer .n;a IIOJ!OiiUIT8JIOH, a MaTp.i!'!HWi 3J18!.18H'r ( 5I2 t-642 t) -

OTpHUaT8JI8H H). oTO ITpliBO.rr;I1T K TOMY, '!TO B C.JIY'!ae R,ll;pa I73yb Ha6-

JIIQI(a9TCR sua'!HT9J1I>Haf:l sa,n;ep;KKa (na .I{Ba nopJI,li;Ka) nepexo,I~a 7 /2+7 /2 J633) 
----+ 5/2-5/2 (5I2] , OTHOCHT9Jll'>HO a.H&IOrH'!HOro rrepexo,. B H,DJl8 I 70Hf • 

Ilo.JIY'!eHHHe HaMH QJaKTopH sa.n;epl!tKI1 0, 92 M I ,I .!WI JI,ll;ep 73 Yb u I75Hf 

yrtaSHBaiOT Ha otJ:eHI. xopomee corJiac?e c aKCnepul.leHTOi>~. 3ua'!ernm QlaKTO
poB sa,I~;eplltiD!, I!O.JIY'!8HIIHe B pa6oTe I 7 I (I6b u 4, 3, cooTBeTCTBeHHO ) , 

YKa3HBaiOT Ha H800XO.rr;I1MOCT:b Y'!STa KOpUO.'iltcOBa CM8lillffiaHiill COCTOR!Ulli 

npH pactJeTax llpHB8.!{8HHHX BepoRTHOCTe.i STOro TUna 1!8p8XO.I{OB. 

*) TepM>IH "KorepeHTHwlt" 1\'lhl npm.leHHe!.l A'IR c.'!Y'IM Ko;moueuToB 

IlOJIHOro MaTpH'!HOrO :3J!8M9HTa, .IIM8!0lijiiX O~IHaltOBHe SHaiGI, a 
"HeKorepeHTHHit'" - pasHHe 3HaiDr. 

H) MaTpH'!Hhle SJI9M8HTH onepqTOP.a r Y'IJ' BH'!MCJ!RJII!Cb HaMH IIO 
nporpaMMe "MAT R E L " /267. 
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PaccMOTPHM Tenepi> BepoHTHOCTH EI-nepexo~B THIIa 7/2:5/2[5I2) 

~ 7/2+7/2{633] , Ha6JIID.I{a9MH9 B OO.JI:billKHCTBe paCCMOTpeHHHX BNme ~ep. 
B OTJIKTme OT BepoHTHOCTeif paccMOTpeHHOrD BUllle TIDia, B 3TOM C.JIY'!ae Sa 

C'!eT ROPHOJIHCOBa CM91JIMBaHHR O.llUI.naeTCH ITOJlBJieHHe B BOJIHOBOK rf!yHK.UID'l 
COCTOHHRH 7/2-5/2{5I2J ,II;OllO.JIHHTe.JI:bHUX KOMITOHBHTOB, Y'!ST KOTOpHX MO

X8T ITOBJIHRT:b Ha ITOJIHyro B9pDRTHOCT:b EI-nepexo~a paCCMaTpKBaeMoro THITa. 

J(eitCTBliT9JlbHO (eM. Ta6Jr. 6), B8Jm'mlill KOMIIOH9HTOB (503t-633t), (5I4t 

-633t), a TaKXe (5I2t- 65It) K (52It-65It) B ~e c~aeB CpaBHHMhl C 

YJ1t9 pacCMOTpeHHHM!4 ROn.mOH9HTaMH (5I2t-633t) K (5I2t-642t), H HX Y'!ST 

BallteH llPH paclleTe UOJIHOK B9po.iiTHOCTM EI-nepeXO,II;a THITa 7/2- :o:=± 7/2+. 

B C.JIY'lae I 65oy ( N= 99) nepBoe Bpa!llaT9JlbHoe cocTomme c Irr=7/2-

(261,8 KSB) pDTa:J:tROHHOR ITOJIOCH 5/2- {5I2] paspruKaeTCH (ii!I+F2) - ne-

peXO.I{OM Ha ro.JIOBHOit yp0B9lffi ITOJIOChl H EI-nepeXO,II;aMK Ha ypoBHH 7/2+ 

(0 K3B) K 9/2+ (!78,4 K3B) UOJIOCH OCHOBHOro COCTOHHKR 7/2+ ~33) • 

Pacl!ST ITOKa311BaeT, 'ITO OCHOBHOH BKJia,II; B B9pDJITHOCT:b El-nepeXO,II;OB 

7/2-- 7/2+ R 7/2- _,. 9/2+ ~aiOT KOMIIOH9HTH (503t-633t) H (5I2t-642t). 

Ec.JIH paCC'!HTaT:b 3RCIT9PHM9HTa.JibHH9 3HalleHRR BepoRTHOCTeJ4 n~eJP~OB, 
paap.~maD~~HX ypoBeHI. 26I,8 KaB c Y'!EiToM 011eHKK T112. ~ 35 rrc I , TO .wm 
El-nepeXO.I{OB THIIa 7/2- --7 7 /z+ H 7/2- --4 9/2+ ITO.JIY'!a9M \{>aKTOpli sa

.!{9pmtH ~ 0,02 K ~ 0, 73, COOTBeTCTB9HHO. KpoMe TOro, BWm:C.JieHHOe 3Ha

'!9HH9 B(E2, 7/2- ~ 5/2-) ~ 7, 5 e26ap~ CJIKJIIKOM BeJIHKO ,!WI 3TOrO THna 

c~HYT~~~!~o~~l~ IT~~=:~~ _2~~.!.a:~~:-~ ~-H::=~:~o~~" S~~;e~~=··-
v - ._ t.a. ~\.I I • V.l.-faV.&..U." .UJ:"-'.LUV.U.M..Io m..u.~ .. U .. 4-U ,.ur..u.A. .1 ,tJV_.,,n,a, NU.&. tU ~U ~'flV.tD.UV 

IIOJIYliKT:b (KCITO.JI:b~' T90p9TH119CK09 3HalleHHe KB~YfiOJibHOrO MOMeHTa 
Q0 = 6, 74 6apal ) , BWIKCJlllll BepoHTHOCT:b B(E2} BHYTPHPDTa.I.tllOHHOro 

nepexo~a: Tr/2(26!,8 KSB)...., 0,!6 He, T.e. BpeJWI lltH3HH aToro frBHR 
60.Jiee '!eM B 4 pasa npeBlllllaeT peay.JI:bTaT, JKa3amrllil B pa6oTe/2 • Pac

C'!HTHBaH sHalleHHH npKBe~eHHHX BepORTHocTeit EI-nepexo~oB, pa3~ 

ypoBeH:b 26!,8 KaB C Tr/2 "" 0,I6 HC, ITOJIY'IHM CJie,IzyDitl!e 3Ha'!eHRR: 
B(EI, 7/2-5/2 [5!2]-+ 9/z+7/2 [633] ) "' 2,I·I0-7e26apH~ 

H B(EI, 7/2-5/2 [5!2] ~ 7/z+7/2 [633] ) "' I,7·I0-7e26apH, 

TOr.I¥1 cooTBeTCTBYJllltHe WaKTOJlli sa,n;epmtH ""2,6 K ,.., O~I ~ aTHX rrepe

XO.IIOB ITOKa3HBaDT TaKllt9 JIY11lli98 COr.JiaCHe C 3KCII9pKMeHTOM. 3Ha119HH9 tlJaK
TOpa sa.n;e:plltKH N O,I ~ BToporo T:r.ma rrepexo,I~;a MOJKHO o6i>i!CHHT:r:. TeM 

{CM. TaM. 6), ~0 rJiaBHHK KOMIIOH9HT {5!2t-633t) ITO'C!TR IIOJIHOC'r:&D 

KOMII9HCRpY9TCH ~OMIIOH9HTOM (5I.2t-642t). ih'o npmlO~T K BHCOKOi 'JYB'C'l'
BHTSXAHOCTH ~eOpeTK'!9CKOro SHalleHHH B9poHTHOCTH K ITapaM9TpaM pac-qij

Ta, TaK KaK H3-3a Heonpe,II;e.JISHHOCTH SR9prml COCTOJIRIIIJ{ 5/z+ [642] 

TPYJtHO oneHHT» BElJmlmHY Rr ~ 'iaCTKliHD-.n;HPOliHOro KOMIIoHeHTa {5I2f

-642t) pagcMaTpKSaeMoro raMMa-nepexo,Ita.. 

PaccMOTpHM Tenepi> pea,yJI:&TaTH pac'!aToB BepoaTHOCTel EI-ne~xo~B 
TKIIa ?/2-5/2 {5I2l ~ 7/z+?/2 [633) B R.JU>aX c N = 99 (H3oToHH ssoy 
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Ta6.mma 6 . .AHa.Jma EI-nepexo.n;oB TIDia 7/2-5/2 [512] ~ 7/2+7/2 [633] 

C-KBa,Jijla! aMIIJlil- N= 99 N = IOI N= I03 
'ey}I)i CM8IIIRBaiiiiii I65Dy I69Yb I69Er I75w I73Yb I75Hf 

B% 

7/2- :(Cj5I2f> + 96,8 97,6 99,2 99,4 99,2 99,0 
CI52It> + 2,5 !,2 0,7 0,4 0,7 0,9 
Ct5031> + O,I 0,6 0,0 O,I 0,0 o.o 
CI5IH> l 0,0 O,I O,I O,I 0,0 O,I 

7/2+ : (CI633t> + 97,6 98,8 99,4 97,4 96,2 93,9 
Cl642t> + 2,4 I,I 0,5 2,5 3,6 5,9 
CI65It> ) 0,04 G,02 0,02 O,I O,I 0,3 

Rr(5I4~- 6331) 0,73 0,70 0,29 0,24 0,!9 O,II 
R,(503t- 6331) 0,77 0,74 0,48 0,46 0,42 0,43 
R,(5I21- 6331) 0,52 0,59 -0,!5 -0,!4 -0,87 -o.so 
Rs(5I2t- 642t) -0,28 -0,!8 -0,4! -0,32 -0,89 -0,85 
R~512!- 65It) -0,36 -0,23 -0,51 -0,43 -0,90 -0,88 
R~ 52 It- 65It) -o,aa -0,86 -0,91 -0,91 -0,97 -0,97 

M(5I4+- 633t) ~ 0,07 0,18 0,06 0,08 0,004 0,03 
M(5031- 6331) -0,!3 -0,29 -0,09 -0,!5 -0,04 -0,07 
M(5I21- 6331) -0,25 -0,28 0,09 0,07 0,45 0,30 
M(512t- 6421) 0,22 O,IO 0,!7 0,36 !,09 1,42 
M(5!2t- 65It) -0,03 -0,0! -0,0! -a·,o7 -0,09 -0,!5 
;J(52II- 65!1) O,OI O,OI 0,002 0,0! 0,0! 0,02 

B(EI)3Kcn.ro-8 !7 1,4 1,42 II,5 1 40,9 38 
"' 

1 f<EI>5.... I o.r I 6,7 I 3,9 1 o,75 1 4,9 1 6,o t 

T ii!(5I4~- 633f) - BKJI~ KOMIIOH9HTa (5I4t- 633t) B IIOJIH!iii MaTpWI

H!lii SJI9!119HT B w-2
e·(J.iM I B(F.I)SKCII - 9~·6apH 

H 
169 

Y b ) • 0CHOBHOA BKJia,IJ; B BepoiiTHOCT:b nepexo.n;a ,ll;aiOT KOMIIOH9HThl 

(5I2t- 633!) 1 (5I2t-G42 t), (503t-633t) u (5I4~-633t) (cr.I. Ta6.rr. 6). 
flCHO, 'ITO KaK 11 B CJIY'Iae paCCMOTp6HHOrO Blilll6 IIepeXO,D;a 5/2- ---+ 7 /2+, 
KOMIIOH8HT ( 512 t -642 t) l\0Jlllt8H 6UT:b IIO)\aBJI8H Sa C'IBT Ma.JIOH B8JIII'!UHhl 

nonpaBKH Rr . IIpH'ieM B 
165 oy Kor.trrouenTu (5I2t- 633t) H (5I2t- 642t) 

IIpaKTH'I9CIW: YHWITOliQUOTCJi sa C'IST rue HeKorepeHTHOro BKJI~a, a B I69yb 
BKJI~ KOMIIOH9HTa (512t-642t) !.18HLme, '18M ltol>illOH8HTa (5I2t-633t) (CM. 

Ta6Jr. 6) • ~ f/8CTb IIOJIY'I8HH.'ci8 BHUI8 BUBO,!iji OTHOCHT8.1I:bHO H3MepeH

HOrO B paCivTef I BpeMeHH ii\H3HH COCTORHIDI 261,8 R3B B .fUIP8 165 Dy , 
TO qJaKTOpU 3~8PJ!OO! m rrepeXO,ll;OB THIIa 7/2- ~ 7/2+ pa.BHUe ~ 0

1
1 U 

~ 6, 7 .IVIR usoTonoB 
65Dy :a 169 Y b cooTBeTCTBe~o 1 noKaaUBaiOT pa-

ay-MHoe COrJiacHe C SKCII8pHM8HTaJThHIJMif O!l8HK8Mll. 

AHa.n:orn'tHhle nepexo.n;u HaCi.lii<ll\aJOTCR TaKiite B H30TOHax c N = IOI 
ci69 Er H 175 w ) . 3.n;ecL BCJ18.I\CTBH8 'laCTWIHo-.n;upO'<JHOro xapaKTepa 

II8peXO,ll;a IIO)l;aBJieH KOMI10H8HT (633t -512 t )
1 

U ItO!.UIOH8HT ( 6'12t -512 t) RB-
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JIReTCJi onpe.n;e.nJUJilHM. KpoMe Toro 1 KaK BH.n;HO .113 ra6.mntl:l 61 B CJIY'ffie 

.fU\Pa 169 Er. KO!>IDOHeHTH (5I2t-633.t) II {503t-633t) CpaBHHM!ll IIO Be.Jru

"<JHHe, HO HM6JOT npoTHBOIIOJIOJ!tllHe 3HaKH, 'ITO IIplUlO,IJ,RT K HX KOMlleHCaiUm 

H YMeHI:.rrieHHIO BeJm'mllH TIOJIHOrO MaTpiDIHOrO SJieMeHTa nepexo,n;a. 3TO OO'b

RCHJI6T TOT qJaKT 1 'iTO Be.mr<nma BepoHTHOCTli nepexo,n;a 7 /2+ ~ ? /2- B 

H,Iij}e I69 E r Ha IIOpil,ll;OK MeHI>me aua.n:orK'!Horo nepexo.[\a B .fUIPe 175 W • 
B c~ae R.n;ep c N = I03 nonpaBIW R ~ ocnoBHHX KOMITOHeHTOB 

(633t-5I2t) H (642t-5I2t) OTHOCH'fWL:bHO B8JIHIW, a HX BKJia.n;H - KOre

peHTHU, rro~eHHUe HBMR WaKTOpH aa.n;e~ 4,9 H 610 YKa3UBaiDT Ha .n;oc

TaTO'<JHO y,n;OBJieTBOpHTeJI:bH08 COr.llaCHe C 3KCII8pHMeHTOM, 

4. BliBO.lUi 

ITpoBe.n;eHHHH aH~1H3 BepORTHOCTea EI-nepexo,n;oB THIIa 5/2-[51~ ~ 
7)2+ [633] [l0Ka38JI 1 'ITO HapH.IJ;Y C y<ISTOM CIIapHBaTeJILHOI'O B38.HMO.I\8HCTBMI 

KOTOpoe B 3TOM CJIY"!a8 HrpaeT BamHYID p0JI:b 1 H800XO~ llOCJI8,ll;OBaTeJI:bHHrl 

paC'IST B paMKa.X Hea,Jtaa6aTH'<J8CKOH BpalllaTeJI:bHOM MO.I\8Jm:, ytniTI1BalOUIM 

KOpHOJIMCOBO CM6mKBaHH8 COCTOJIHHH, 3Ha~TeJILHHe IlpiDA8CH B BOJIHOByro 

ilJYHimHID COCTOSIHM 7/2+ (633] .I\aiDT KOMIIOH9HTH 5/2+ [642] H 3/2+ f65I] 
llOCJie.n;HHll KOMI10H8HT m~eeT 3lli~8THYID B~ B 60Jiee TWieJIHX IIO A He

-qeTHQ-H8HTp0HH!iX .fU\Pax H B COCTORHHRX C QQJII,UIOH BeJII1'<JHHOkf l:n: , TaK 

KaK lv!a.TpR'IHHH SJI8M8HT M(5I2t-642t) Ilp:li0JrH3HTeJl:bHO Ha IIOpR.n;Olt OOJI:blll9 

MaTpH"<Jnoro ~JieMeHTa M(5I2t-633t), a npKMec:b opCiHTaJIH l642t> B no.1Ho

Byro ilJYHimHID COCTORHIDI 7/2+ [633) COCTa.BJIReT ~ 4%, TO C y<ISTOM I'80M8T

pH'l8CKRX ~mETOpoB KOMI10H8HT (5I2t-642f) ,ll;O~eH COCTaBJIRT:b npHCiJIR3H

T8JILHO 1/5 'i8.CT:b B8JII1~HU KOMIIOH8HTa (5I2t-633 t) • .JtaJI1>Hefullrur CliTYa.It!Ui 

3aBHCHT OT B&HH~HU CBepXT8KY'i8H IIOIIpa.BKH. TaR, B CJIY'I8.8 H30TOHOB C 

N = 99, aa C'iiiT Ma.n:oki B8.1IH'IHH!:l Rt npoHcxo.rr;~rT no.n;aBJieiDie KOM!loneura 

(5I2t-642t) 1 a B CJ1Y'<Jae Iti30TOHOB c N = IOI - no~eHHe KOM!lOHeHTa 

( 512 t -633 t) • B .fU\Pax c N = 103 sHa'leHWI R t .~llR o6oMX KOMIIOHeHTOB 

B8.1IHKH, 11 llO.'IHM BepoRT!lOCT:b El-nepexo.n;a 3aBHCHT OT 3HaKa BI\JI~OB STHX 

KOMIIOH8HTOB. :3Ta CHTYauRii O'l8H:b HarJIR,lUiO IIpoiiBJIJI8TCR Ha TipiDII8pe .fU\Pa 
173 Yb , r.ne yxaaamrue KOl'lmoueuru n:pa.KTWiecKH ynH'ITOJKa.IOT .lJJlYl' .lJJlYra, 

B peayJI:bTaTe 'lero HaCiJno;J:\aeTc.fl CUJ!l>HM 3a.I\8pl!tKa EI-nepexo,n;a Tuna 

7/2+?/2 ~3~ --+ 5/2-5/2 ~I2] . 
Pac"<JST!:l !10Ka38JIH Ta.KlK8, 'ITO .JtllR XOpomero COI'JiaCM C SKCIIepiD.I8H

TOM Heodxo;mMU 6wm 6oJiee TO'!HHe aHa'lemm qBepxTelcy'Iruc norrpa.BOK R ( , 
KOTOplle Mil llOJIY"!a.n:H "py<mo.ll:" IIO)J;rOHKOH SH8pi'UM O.n;HO'<JaCTH'IHHX COCTOR

IDIH. YivieHLllleiDie Wa&ropoB a~ep;KKU ~ ncex np:.me.n;eHHUx n Ta6Jilrue I 
nepexo.n;oB u oco6euuo O.n;HOBpeMeHHoe YJIY'llllelille t!JaKTOpoB a~eplltlW .IVIR 
nepexo.n;oB THIIa 5/2-5/2 [512] +=:± 7 /2+7 /2 [633] R 7/2-5/2 [5I2] ~ 7 /2+ 
7/2 {633] , . Ha0JIIO)l;a8l,JHX B O,ll;HOM II TOM ilt8 .fU\P8 1 IIO.n;TB6_plK,!l;a.I()T HallUl 

BUBO,ll;U. 
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O'leBR,IJ,Ho, YJIY'llllSHHe corJiacHSI IIp.iUle.n;eHHI:lX ne:poJITHOCTeK EI-rrepe
xo.n;on C 3RCII9IJKM9HTOM MOEHO IIOJ!y'IHTb B CJIY'la9 RCITOJ!b30BaHHH O~o'lac

TR'IHOro CIT9RTpa, pacC'IRTaHHOrO. C Y'!9TOM pa3JUI'IRR B BeJIRtnmax IJaBHO

B9CHOR .D;e@opM~. KpoMe TOro,npe~apRT9JibHU9 0~9HRR yqeTa BU6~oH
HUX rrpmaecell: rro&asi:UlaiOT Ha YJIY'lllleHRe B .D;Ba-TpR pasa corJiamm c aKc
nepKMeHTOM. 
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AnHKOB 6.A.H AP· 
AHanHa El-nepexQAOB a He4eTHO-He~TPOHHNX RApax 
peAK03eMenbHYX 3fleMeHTOB. ~flHRHHe napHYX KOppenR~H~ 
H KOpHOflHCOBa CMeWHBaHHR COCTORHHH Ha £1-nepeXOAY 
B He4eTHYX RApax C N=99-l03 

:P6-B6-126 

npHBeAeHHYe sepORTHOCTH El-nepeXOAOB THna 5/2~[512}t 7/2+{~33] ~ He4eTHO
HeHTPOHH~X RAPaX C N~99-103 aHanH3HpyOTCR B paM~ax HeaA~a6aTH4eCKOH apa~a
TeflbHOH MOAeflH C HCnOflb30BaHHeM BOflHOBYX ~YHK~HH ~ 3HeprHH OAH04aCTH~H~X 
cocTORHHH, a ~KCHanbHO-CHMMeTpH4HOM noTeH~Hane CaKCOHa-ByAca. noae~eHwe npH
BeAeH~x sepORTHOCTeH HCCneAye~X nepeXO~B B 3aBHCHMOCTH OT 4Hcna HeHTpOHOB 
06oRCHReTCR rnaBHYM o6pa30M KOpHOflHCOBYM B3aHMOAeHCTBHeM H napH~MH KOppenR~H 
RMH csepxTeKy4ero THna~ nony4eHo xopowee cornacHe c aKcnepHMeHTOM /~KTOPY 
3aAeP*KH El-nepexOAOB F~6/. 06oRCHeHa CHnbHaR 3aAeP*Ka nepeXOAa 350,7 K3B 
B RAPe 173yb. 

Pa6oTa s~nonHeHa a flaoopaT-OPHH RAePHWX npo6neM OJ1.RM. 

DpenpHHT 06J>e.wmeHHoro HHCmtyta ll.ll;epllblX HCCJieAosaHHii. JJ.y6Ha 1986 

nepeBOA 0 .C. BHHOrpaAOBOH. 

Alikov B.A. et al. P6-86-126 
Analysis of El-Transitions in Odd-Ne~tron Nuclei 
of Rare-Earth Elements. Influence of Pairing Correlations 
and Coriolis Coupling on El-Transitions in Odd Nuclei with 
N=99-103 

The reduced probabilities of El-transitions of 5/2-[512] * 7/2+[633] type 
in odd-neutron nuclei with N=99-103 are analysed on the basis of nonadiaba
tic rotator model with using wave functions and energies of single-particle 
states in axial-symmetri~ Woods-Saxon potential. Behaviour of reduced proba
bilites of the studied transitions depending on neutron number is explained 
mainly by Corio! is interaction and pairing correlations of superfluid type. 
A good agreement with experiment has been obtained (hindrance factors of El
transitions F ~ 6). Essential delay of 350.7 keV transition in 173Yb nucleus 
is explained. 

The investigation has been performed at the laboratory of Nuclear Problem, 
JINR. 
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