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I . BBE,IJ:FR1E 

Il0CJI8,n;Hll8 llCCJI8,ll;OBa.J~ CBOllCTB J1,IJJ)a 153Gd rrpll paCIIa,I\8 153T/I-3/ 

H B p8a.KLU'J1 
1

5°Sm(r:l., ntl4 YJlS.1ll1JID!ll KOJill'i8CTBO ll TO'll!OCT:O 8KCII8pH!.18H

TaJI:DHI1X .n;amrux, OllliCI:ffiaiOU(llX xapa.J{T8pllCTllKli ero B030y;K,I\8HH1IX COCTOJUUIH 

n sJieKTpoMarHHTHI1X rrepexo.n;oB: 

- n~eHT,Qllll\HPOBaH PM HOBI1X HH3KOCilliHOB1lX ypoBHeH c 

~0,5 i~swi· 2 ; 
- ll3M8p8HH 3Ha'i8Hllff CIIHHOB IIO,IJ;~ero clOJI:oillllHCTBa 

Boa6YJK,JJ;aeMI:DC rrpn pacrra.n;e 153Tb /I • 3/; 

- ll3M8p8HH g -1JaKTOphl COCTOR.HID\ IIO ll I29 K8_g/I ' 5/; 

8HeprneH 

COCTOHHID\, 

- IIOJIY'i8HH a6COJIIDTHH8 3Ha'i8HllH IIpllB8,ll;8HHI1X B8P.OHTHOCTei1;f-rrepe-

XO,IJ;OB, paa~ PM Hll3KOBOBOYJK,JJ;eH!lliX ypOBHeH/I7; 

- ll,ll;8HTll~~llp0Ba.Jlli HOBble CHJI:DHO B03~8Hllli8 pOT~OHHH8 IIOJIOChl 

,ll;O BhiCOKilX 3Ha'IeHID\ ODDHOB~.qCHOBaHHhl8 Ha Hll3KOJI~ COCTOHHHHX H3 

IIO,IJ;OOOJIO'i8K 2f
7

; 2 H 1hg/2/'l/. 

COBOKYUHOCTb 8TllX ,IJ;aHHhiX JRa31:ffiaeT Ha H8KOT0pbl8 H8,ll;OCTaTKil Yf Ha 

IlpOTKBOp8qHBOCTh B~O,IJ;OB T80p8TYf'I8CKHX paOOT, IIOC~8HllliX aHaJIH3Y 

CBOitOTB H,JJ;pa 153Gd /II-I4/. 

Il8I)Br IIOIIblTicy KHT8prrp8Ta.I.Ulli CTpyKTyphl H,JJ;pa 
153

Gd rrpOBeJIH TheM 

H 3JI6eFf 6 • Ha OCHOB8 aHarrH3a CII8KTpOCKOIIH'i8CKYfX QJaKTOpOB pe~ O,ll;

HOHYKJIOHHI1X rrepe.n;a'! 15 4Gd ( d, t) H 
1 ?2

Gd ( d, p) OHH rrpe,IJ,JiararrH pac

cMaTpHBaT:o H,JJ;pO 
153

Gd KaK .n;eQJopMllpOBaHHOe Yf IlplliiHCI:ffiaJIH OCHOBHOMY 

COCTOHHHID HilJibCCOHOBCKile xapaKT8pHCTllKil 3/2-(52I] - OpOHTaJib H3 CQJ8-

pH'I8CKOH IIO,IJ;OOOJIO'IKII 1 hg/ 2 • 

K 3TOMY xe BHBO,IJ;y rrpY!XO~T aBTOphl MHOrHX OOJiee II03,n;HHX paOOT, 

IIOCBHIIl8H~ KaK 3KCJ}8WJM8HTaJIDHOA!Y, YfCCJI8,ll;OBa.IilliD 
1

5.3Gd B peaKqWIX 

(d,2n) 171, ( ()( ,3nt 81, (.3He,rx') /9/, (d,p) , (d,t) /IO/ H B pacrra.n;e 
153

Tb, TaK Yf TeopeTYf'!8CKOMY paCCMOTpeHHID CBOHCTB 3TOro H,JJ;pa B pBMKaX 

pOTOpHOH MO,ll;eJIH ( "particle+rotor model" )IB,II ,I2/, 

0,n;HaK/ ~noCJie,n;HHX pa6oTax I'yTTOpMceHa H .n;p/I
3 /5' a TaKXe Bap

Hepa H .n;p. I rrpe,IJ,JioxeHo CTPYKTYPY KaK H,JJ;pa 
1 3Gd , TaK H 

,ll;pyrBX H30TOHOB C N =89 OIIHCI:ffiaTb B rrpe.n;IIOJIOX9HHH 1 'ITO YfX OCHOBHH9 

COCTOR.HHH npKHa,IJ,JI8xaT CQJ8pll'l8CKOH IIO,IJ;000JIO'IK9 2f
712 

• ilO.n;HTOXKBaH 

I 
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pesy~TaTH JKa3aHHHX pa60T, MH B~, ~TO, ITOMKMO HeHCHOCTR B HHTep

rrpeTagHll OCHOBHOrO COCTOHHHH, He 3aTparKBaeTCR BOITpOC 0 B03MOXHOM 

pa~ B CTeiTeHR ~SWoP~ O~OKBa3~acT~ COCTORHHH. HeH3BeCTHO 

T~e, HaCKO~bKO C~bHH a~KTH, CBff3aHHHe C B3aHM0~9MCTBH9M KBa3H~aC

T~ C WoHOHaMH, He rrpoBe~eHH pac~eTH MarHHTHHX MOMeHTOB H BepORTHOC

TeM 3~eKTpOMarHRTHHX ITepeXO~OB. 

B HaCTORmeH pa6oTe B paMKaX MO~~ o6o~o~e~OH ITOrrpaBKH CTpJTHH

CKOrO rrpOBO~TCRJSac~eT ITapaMeTpOB ~eWOP~ OCHOBHOrO H B036~eHHHX 

COCTORHRM ~a 1 
Gd H coce~ He~eTHHX R30TOITOB R R30TOHOB. Pa6oTa 

~eTCR rrpo~oJDKeHReM HaniSH ny~, ITOCBRm9HHOM 3KCIT9pRM9HT~HOMY 

RCMe~oBamno )' -paciTa,n;a 153rb /I/. 
Pic~,TH cBoMCTB ~a 1

53Gd B paMKaX KBas~~cT~o-woHoHHoft 
MO~eJilll IS R He~a6aT~9CKOM Bp8111aTMbHOH MO~e.mf 23/, ~THB8.KJI1eM 
KBa3~acT~O-W0HOHHH9 B036~9HHR OCTOBa, ~CR rrpe~eTOM OT~~

HOH IIYMRKaiUm. 

2. AHA]ll3 PABHOBECHHX ~PM M30TOIIOB Gd M H30TOHOB C N =89 

2. I • PacjeT rrapaMeTOOB Pa.BHPBSCHHX .UedJoPMBIDtii 

M9T080M 060~0~e~OH ITOnpaaKH CTpyTKHCKOrO 

ilOT9Hqlil~Haff 3H9prHR H~a 3arrHCHBa9TCR B o6~0M B~e 

W( 0( , ot4 ) .. ELDM+ 8u + Jlp, (I) 
T1TTP R - r:lUt:rnT'1ua WTII"Tnl*nTi- Tl'r"JTTTrTw/I6/ • .ITT _.,. ____ - ""- ---------- __ 

.U.UM ----.r---- ·---.-.. --.- .... ---... t """'..., - VJ nuna, VU~J.V"10"1!l.DiL.A. J..LVH,lJd.-

BOK ~ ITpOTOHOB R HeMTpOHOB; J'p - CJMMB. 060~0~9'IHJ,!X BapRarzyrli aHep

rHM CITapHBaHRH ~ rrpoTOHOB R H9MTp0HOB. 

~pMa. ITOBepXHOCTR ~a C"lllTaJiacb aKCR~H0-CRMM9Tp~OH, B Ka.

~9CTB9 WRrYP HY~eBoro rrp:~~:6~ellliR HCITO~soBanRcn OBanH KaccHHR. OT
~oHeHRe WOPMH ~a OT WRrYPH HY~eBoro ~R~ellliR rrpe~cT~eTca 

B BR~e paMOJK9HHR ITO ITOJIRHOMaM Jlelltrur~a( J.9/: 
R(x)..Ro [ 1 + ~ o£ mPm(x) 1 • (2) 

B pac~eTax ~TiiB8JmCn ~$pMB.LiiDi KBa,IU>yrro~Horo cc :11: reKca,I4eKa.

ITO~Horo 0( 4 TWIOB. IlapaMeTpH o( R 0(4 CBff3aHH C ITapaMeTpaMR ~$pMa.

Ium ~a e 2 R c 4. .fiBJIIIRJI!RMICH KO~eHTaMH. OimCHB8JJiliiMR WOPt\Y 
~ B ~~eCKOft CRCT9M9 KOOp~aT, rrpRdnRJiteHHHMR COOTHOill9HHHMR! 

c2~o( • c4~-o<:4. (3) 
060JIO~e~e ITOrrpaBKH tJ U BWmCJI.ffJIHCn ITO MSTO,Izy' CTpJTKHCKOrO ~ 

CITSKTpa O~O~T~ COCTOHHRR, ITOHyq9HHOrO C RCIT0Jib30BBHR9M llOTSH

IUIMa TRITa By~ca-CaKCOHa: 

2ile 
v wa<r)•V(r) + ? ·I s,p I. grad V(r) +V c • (4) 

2 

V(r) = Vo [ 1 + exp( f/a) 1 (S) 

lil V c - Ky,WHOBCKIDI 'IJI8H .IT,JI.H: IIpOTOH!!OH Cli!CT8l;!bl, il30TO/JI'I8CEM 3aBHCJI

MOCTb rJrydmm rroTeHl\HaJibHO~i m,!bl Vo BH6llpa.nacb B BH.I\O I 7 I: 

(G) 

;.ieTO.I\ Bhl'll!C.18Hl!H O,IJ;!IO'IaCTII'IHOrO 

TIOJ!b3ye;,!bl8 rrapa.MeTpU ITOT8Hl\HaJia 

CITG1\T[lC1. Oill!Cai! B pa60T3.../I8' 24/, :Ic

rrpUBG)\GHU B Ta6J1, I. 

Ta6~a I 
llapai'.lOTphl Heci1JepH'I8CIWrO !10T8Hl\HaJJa 

Dy.n:ca-CaKCOHa 

1apru.1eTp IlpOTOllhl HellTpOl!hl 

ro , (\liM) 1,24 1,26 
a 

' 
(%!) 0,613 0,599 

~ ' 
(@II~) 0,36 0,40 

tv (IVl3B) 51,4 

ciso 0,750 

IlonpaBita tS' P , cnH3ainiM 

C Y'J:8TOM !.10l!OII0•1bHOrO crrapl!Ba

T8J1bHOrO B33HL10.I\8;iCTBr\H b BL!

'll!C"15IJJaCb l.lGTO.I\0!.: LI\lJ/I I' llpll 

3TOI.I cn.'lhl crrap;mamm BIJ~AP3:y!Cb 

B COOTB8TCTBI!ll C pa60T0>1
20/ 

Ta.FJ1M o6pa30i.l, '-ITO Obi rro.rry'll!Tb 

HaliJIY'IiJee corJlacue c He'IeTIIO

'Ienro:t pa3IIOCTbiO :.nee H.i\ep 

B o6~racTH A;:= IS5. Y'IGT ::*DeKTa 

6.10KI!p0Bl'wl ITQOBOJJ;:LlCH CTai!)J;apT

l!blli crroco6or.l'
181. 

n,..,....,~ .. -.rT,...,.-.rTHT -n..-.r.TTnm,-.r. TT<>T'Ir.tTr>mT'Ir>T) Trr'llt\('\T'I~1r"lTTT'fT'I" T'l" TrTI<"17Tn1Tnf"'TTT_TTTTV ~lfr'\r11\TT-
-I. '-''-'J"'..__,_, .... .._....._....,. ..t'...,.."" ... -..- ... -..........- ........... .t''-""'•'-'~1:"'""'~ ,....,'""'..:-r···,_.,....., ........ .... -~--..~v-·-v·-------

TOB .J.;lJI 1!81\0TOphiX OJL]!Oiilla3l1'IaCT;rtrHhiX COCTOHJIH.ii 
153

Gd !1pl!B8,IL8l!U 

B Ta6.1. 2, a ,rr,'IH ,ILpyrux !I30TOITOB Gd - Ha puc. I. 
Ila'IaJIO CTad!!vlbl!O>i .n:e;DopL;aL\ml OCJ!OBHhiX COCTOill!lr;i l!8'IOTlillX 5l,i\Op 

Gd , 1\3.1\ OJKII.I\aJIOCb, COOTD8TCTBY8T 5I.IlJlY 
1

5JGd C 11 =89, D KOTOpo;.r 

CcjlepiFI8CKa5I l!O~lTpO!!l!M ITO.I(060J10'IK'1 2f712 y;r..e 3ai10Jlll8l!a 60,1bill0 'I8L1 

lla.IlOJIOBliHY, 

,i.,Jll1 rr.n:ep c ;1 =87 sHepru; .n:e1popr.r8l\JUI CTa.HOBJITCIT r.Iel!bille I, 5 ;,;aD. 

ilo ;.IHOlliiiO ]t\e"1C8!IC1. ;1 ];::umepa 2I/, 3Ta 3l!8pi'H.H l!G.I\OCTaTO~O BO-'llma, 

'IT061! :jlopr.JY 3THX 5l.J;8p paccr.raTpliBaTb B CTaTH'I8CICOf.1 IIpH0JTilX8l!HH, 

Karc aaepr1m ,ILecpop;.18l\llli, TaJC 11 Iill8.,IlJlYIIOJibHM .n:e(Dopr.laL\liH rr.n:ep 

(puc. I) pe3KO B03pacTaeT B o6JiaCTH IT = 87+91, 'ITO YM3biBaeT Ha rrpn

aarr.neJKHOCTb ll30TOITOB 153Gd :1 155Gd K 06.'1aCTH rrepeXO.I\HbiX H.I(8p, "113-

JIO!.I" ICpHBbiX, !1p8.I\CTaBJUI!Oi:UIX 3ai3liCU!,10CTb c 2 li Q0 OT '!HC.1a He~iTpOHOB, 
KaR .J,.lJl OCI!OBHHX, Ta.IC ;r ,TI.15I pacc:.1D.Tpi1Baer.l!lX O~O'IaCT:ItiH11X B036YJ:{.I\8ll

l!HX COCTOHJHr;i, rrpOHCXO,Il;!IT rrp;I ll =91+93, 3TO, ITO-Bll.IJ;1l!.lOI.JY, 1.10RHO CBH-

3aTb C Ha'I3.'10i.1 3ai10JTI!8li:IH O'Iepe.n;:"!OA l!O.iTpO!!HO;i IIO.I\060J10'IKll 1h9; 2 • 

~4JIH 6oJiee TID:WJihiX :!30TOITOB Gd B8JIII'lllilll C 2 H Q0 !1paJ\TJ!'I8CK.H BUXO,ll,iiT 

Ha "IIJiaTO", a reK.ca,n;eKaiiO~bHbi9 i..\8cp0pl.18l\llll E 4 CTpO!.lF!TCH K ITO.'IO::a!T8v1b

l!hl!.l 3Ha'I8!!1!JU,1, YLI8HbWMCb ITO a6COJI!OTHO;t B9JTIPIHH8. 
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Ta~up 2. Pacc~TaHH~e 3Ha~eHRff ~yrro~ MOMSHTOB H rrapaMeTpoB 

~epapMaUHH ~ HSKOTOpHX COCTORHHH B ~e l5JGd 

OCH,COCT 3/2- (?2~ 3/2-[53~ 5/2-[?2~ 5/2- [512] 1/2- [53qj 1/2- ~2i 

Qo 4,951 4,704 5,133 4,663 4,453 5,127 4,700 

c2 0,212 0,202 0,220 0,200 0,192 0,219 0,202 

84 -0,035 -0,025 -0,043 -0,022 -0,024 -0,041 -0,024 

,& 20 0,219 0,212 0,225 0,211 0,201 0,225 0,212 

0~ 40 0,047 0,035 0,056 0,031 0,033 0,054 0,033 

11/2-[50~ 7/2+[63~ 5/2+ [64~ 3/2+[?5] 1/2+ [§6Q] 3/2+ [40~ 1/2+ [40Q 

Qo 5,944 4,744 5,033 5,198 4,983 6,001 6,018 

&2 0,248 0,203 0,215 0,222 0,213 0,251 0,251 

&4 -0,035 -0,023 -0,030 -0,039 -0,035 -0,035 -0,035 

,5 20 0,260 0,214 0,224 0,228 0,222 0,263 0,262 

P' 40 0,049 0,033 0,041 0,052 0,047 0,049 0,050 
--- --~ --'-------------- -

~~1 £
4 1 ls4Gdll~~~r ls4Gd I] 

@ -q()6 ~ a 
87899193959799 N 87 89 91 93 95 97 99 N 87 89 91 93 95 97 99 N 

PH c. I.Pacc'D!Talllille 3Ha'Ie~:NaMeTpOB KB8,11JlYITOJibHOH c2 (A), reK-
c~eRa.IIO.m.Hqii fi-s (E) ~9<l>op H BeyTpeHIDDC KB8,11JlynOJibHHX MQ-
MSHTOB Qo lB) B HS'IST~X R30TOIIax Gd • CI17IOII.lHl18 .JmHIDl: OTHOC.IIT
C.II K COCTO.IIHR.IIM OTp~aTSJibHOH 'ISTHOCTR, n:yHKTRp~e - K. COCTO.mrn:
.IIM rroJIOlKl'!TeJI1>HOit 'IST).:iOCfTH. 8KCrrepHMeHTaJI:o~e aHa'IeHRR (,lo aaHM
CTBOB~ R3. pa60TH /25/. 

4 
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Pa36poc 3Ha'!mmii rrapru.IeTpOB e 2 n Q
0 

ocJioBaux H B030y}:(,ll;emrux 

cocTOfL'llii1 y;·.JeH:olllaeTcJI no Mepe Bo3pacTamrJI n • .Il,.Jm H.llJla 153Gd pa3c5poc 

c 
2 

COCTaBJIH8T 0, 03 8,IU1H~hl OTHOCHTM:OHO H8lWTOporo Cp8,II;tl8I'O 3Ha'I8lill!l: 

c 2 :;:;; 0, 21, )JJm OCHOBHOI'O COCTO!IH:IDI 153Gd rrapa!II8Tp 8 2 COCTaBJifi8T 

0, 20. EpOCaJOTCH B rJia3a )])38 rpyiiiihl COCTOHHH~i, pa3Jlll'!aJOII[HXCJI ITO B8-

Jlll'IHH8 KBa)lJJYIIOJI:OHOli .TI;8riJOpMaLU1II (pHC. I): OCHOBHaH rpyrrrra - 3TO O:[JOI!

Ta.JIJ:I !13 ci))epH'!8CKOti OOOJIO'!Kll 82 ~ 1J .!f 126; .llJlYI'aH - rpyrrrra 11BOCXO.q!

EJ;!IX11 Op0l1T&1ej Il/Z" (505] , 3/2+ (402] H I/2+ @00] 113 OOOJIO'!KII 

50 ~ N .; 82, B CJiy'Iae 1 53 Gd rrepBa.q rpyrrrra paCIIOJIOJJ\eHa OKOJIO c 
2 
= 0, 21 , 

a BTOpM - OKOJIO c 2 ::::::: 0,25. l10CJ18,2l;HH8 BhlBO)J;hl KaCaiDTCJI TaKJK8 )JJlyriiX 

!130TOHOB C N =89, }!3 puc, 2 BH)J;HO, 'ITO ITO r,mpe B03paCTaH:IDI Z B rrpe-

)J;8Jiax Z = 60+66, l1X KBa)lJJYIIOJI:Oilhl8 H I'8KCa.TI;8KaiiOJI:OHhl8 ,IJ;ecjiopr.;al\l!:I JIT.l8IOT 

T8H)J;8HD;I!IO K YJ118H:Oil18Hl110, 

£2 

0.28 

0.24 
I 

0.?7 t 

0.20 

0.18 

0.16 

~ 

I N= 891 

3/2 '(402} 

@ 
60 62 64 66 68 z 
Nd Sm Gd Dy Er 

£4 

IN= 891 

60 62 64 66 
Nd Sm Gd Dy 

SIJ I X~---.::-~~ 
/~ / . 
;/ \ 
~ 

I \ 
4,0 

3,5 

N = 89 I 
®J ~ 

68 z 60 62 64 66 68 z 
Er Nd Sm Gd Dy Er 

Puc. 2, Pacc~T~e 3Ha'IeHR.II c 
2 

(A), E 
4 

(E) l1 Q 0 (B) B II30-

TOHax C N =89, 0c503Ha'Iem!H T8 JK8, 'ITO H Ha puc, I. 

I\aK YBl1,D;ID.1 B )J;aJibHe:thlieM, IIpH paC'I8T8 CBOHCTB B030YJK)l;8HHh!X CO

CTOHH!1:il: 
153Gd ., B KOTOph!X Cly.TI;eM IIOJiaraT:O )J;eqiOpMaLU110 BCSX O)J;HO'IaCTl1'I

~X COCTOHH!1:il: O,I\IlliaKOBOiJ:, COCTO!IH:IDI Il/2-[505] , 3/2+ [402] l1 l/2+ [400] 
Cly)J;yT OIIl1CHBaT:OCH 3aM8THO xy~e, 'ISM COCTOHHHH OCHOBHOM rpyniihl, 

KoJI!1'!eCTBO .TI;OCTOBepHHX .TI;aHHHX, KaCaiOmliXCH wopMH paccMaTp.rrBaeMHX 

H8'I8THHX ~ep, HS~OCTaTO'IHO, 'IT06~ C)J;SJiaT:O KOJI!1'!8CTB8HHHH aHaJIH3 

aHa'IeH!1:il: rrapaMeTpon .rrx paBHOBeCHHX .TI;ewopMal\!1H, ocoeleHHo B Bo3c5YJK.TI;eHHh!X 

COCTO!IH!1.il:X, 

5 



Tad~a 3 

BHyTpeHHHe KB~YTIO~bHHe MOMeHTH B HeKOTOpUX He~eTHO-HeHTpOHHHX 

H30TOTiax Gd H H30TOHax C N = 89 

fr.rwo rro~oca 2I1 -•2If B(E2)(e2o2 ) Q0 (8) Q~P· (8) 

153Gd 3/2-(52~ 5-... 3- 0,66±0,04 4,40±0,13 4,4 ±0,5 
7--5- 0,47±0,10 4,7 ±0,5 
7--3- 0,30+0,06 4,6 +0,5 

3/2- [5321 5--.. 3- 0,55±0,06 4,03+0,22 4,03±0,22 

1/2+ (660] 9+-5+ o, 90±0, 14 5,6 +0,4 5,6 +0,4 

155Gd 3/2- [521) 5--.. 3- 1 ,31+0, 17 6,2 +0,4 6,2 ±0,4 

3/2+ [651] 5+-3+ 1 ,02±0, 11 5,47+0,29 5,47±0,29 

157Gd 3/2- (521] 5---3- 2,2 ±1,0 8,0 ±1 ,8 6,9 ±0,6 
7--5- 0,7 ±0,4 5,9 ±1,6 
7--3- 0,8 ±0,6 7,5 +2,8 

151sm 3/2- [532] 5--·3- 0,31±0, 17 3,0 ±0,8 
7--.. 5- 0,61±0,16 5,4 ±0,7 4,3±1,4 
7---3- 0,19±0,05 3,7 +0,5 

1/2+ [66q 9+-5+ 0,71±0,10 5,0 +0,4 5,0 ±0,4 

155Dy 3/2- [52~ 5--... 3- 0,63±0,13 4,3 ±0,4 4,7 ±1,0 
7--·5- 0,47±0,13 4,7 ±0,7 
7--.. 3- 0,39+0,08 5,2 ±0,5 

3/2- [53~ 5--.. 3- ""' 0,24 .;;;. 2, 7 

1/2+ [66~ 9+ -•5+ ~ 0,28 "" 3' 1 
- - - - - ---- ------- -

~HUe ~ pac'IeTa B(E2) 3aHMCTBOBaHH us padoT /l,IG/ ~ Io3Gd 
H /26,27/-~ OCTarrhHHX·~ep. 

B Tad~. 3 COOpaHH BCe H3BGCTHHe HaM ~aHHHe 0 KB~YTIO~bHHX 

3~eKTpH~eCKHX MOMeHTax KaK ~ OCHOBHHX, TaK H ~ B030y~eHHHX CO

CTOmmiJ: HeKOTOpUX He~eTHO-HeilTpOHHHX HY~~OB. HHgiOpMal\IDI, npHBe~eH

HaJI B Tad~e, H3Me~eHa H3 B(E2) npHBe~eHHHX BepOJITHOCTeH BHYTPH

pOTagHOHHHX nepexo~OB. Eo~hillile OillllOKH B B~~Hax QO 3aTpy~ 

BH~~Tb C~all, KOTOp!lli ~OCTaTO~O yde~T8JibHO YKa3HBM OH Ha pa3-

~e B Be~~e KB~yn~bHHX MOMeHTOB paCCMaTpHBaeMHX B030~eHHHX 

H OCHOBHOrO COCTOJIHHH. 

Ha puc. 3 npe~cTaMeHo cpaBHeHHe sKcnepHMeHT~HHX KB~yno~HHx 

MOMeHTOB Qo C pesy~bTaTaMH TeopeTH~eCKHX pac~eTOB. 3~eCb Mbl TipHBO~ 

TaRXe ~e. KaC~ecJI ~eTHo-~eTHHX ~ep Gd • BH~o, ~To TeopeTH

~ecKHe 3Ha~eHIDI Qo KaK ~ ~eTHO-~eTHHX, TaK H ~ He~eTHHX ~ep 

C N~90 CHCTeMaT~eCKII 3a.HIDKeHH npH0~3HTe~HO Ha 0,5 OapH, a 3KCTI8-

pHMeHTMbHH9 3Ha'!SHID! MOMSHTOB H30TOTIOB C N £:. 90 YMGH:biii8.IQTCJI 00JI99 

pe3KO. 
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CpaBHeHHe 3KcnepHMeHTMMru:x (rrs paoo
H TeopeTHt{eCKHX 3Ha~eHHil KB~YTIOJib

HHX MOMeHTOB ~ ~eTHO-~eTHHX H He~eTHUX H30-
TOTIOB Gd • TB - H3 H3MepeHHil BpeMeH JK11:3HH 
~epHHx ypoBHeil; AB - rrs H3MepeHHil Ha aTOMHOM 
IJY'IKe. Coe~eJill TO~bKO TO~, COOTBGTCTBYKIIniG 
~eTHO-t{GTHHM H30TOTiaM Gd. Hcno~soBaHH T~e 
~He TaO~ 3. 

ITo-BH.n;lllllOMY, nprr pact{eTe TeopeTif'IeCKHX 3Hat{eJmii KB~yno~HHX 

•••'-'•••Vu..L. V.£.J V .I..U.Jl. ~.&.,.U,V.l-' J..I.VVVJI..V,LJ,.M"J.m,V J 'l..l'.Ll J::tDc:l.l. .b ,LI,.l'.J.ndJ~Ji.J. 'it;:l.,;l:\Jilt;: dY!J}tU\.l'J:i. 

IT03TOMY ~ 153Gd MOJKHO OJKHMTb HeCKO~bKO MeHbllleii ~egiOpMagHH, 
t{e!.l 3TO MeT pac~eT. C ~yroi! CTOpOHH, K BHBO~aM 0 BeJIH~e BHYTpeHHHX 

KB~YTIOJibHHX MOT.lGHTOB, TIOJr.{'feHHUX H3 Be~~H B ( E2) BHYTPHPOTaiJ;HOH-

HHX nepeXO~Oil, HeOOXO~MO OTHOCHTbCJI OCTOpOJKHO, It.iSJI B BH~ HeTipH!Jl8-

lilll.IOCTb K nepexo)J;!IHM H~aM ~adaT~ecKoro npudJIHJKeHM. B ~MbHeiillleM 
T80peTH~eCKOM OTIHC3HHH JI~a 153Gd Mbl Oy~eM C~TaTb B03MOJKHHM H3Me

HJ!Tb BGJIH~ KB~YIIO~bHOll ~egiopMaiJ;HH B npe~eJiax: 0,17£:. e
2
.,;0,20, 

HMeJI B B~ He TO~bKO TIOCJie~e 3aMe~aHIDI OTHOCHT~HO ~egiopMaiJ;HH 

OCHOBHUX COCTOHHHH, HO H pe3yJibTaTH pac~STOB, npe~CTaBJISHHHe B Ta0~.2 

~ B030y~eHHHX COCTOHHHH. 

3KCTI9pHMeHTMMHe ~aHHHe 0 Be~e reKCa,I(eKaTIO~HOll ~egiOpMaiJ;HH 
He~eTHUX ~ep Gd HaM HeH3BeCTHH, TI03TOMJ B COOTBeTCTBHH C pesy~Ta

Ta.MI1 pac~eTOB (Tao~. I) ~onycKaeM H3MSHeHHe s:roro naPaMeTpa B npe~e
Jiax: -0,05,;; .:4:{-0,03. KaK yJKe rOBOpHJIOCb, pesyJibTaTH pac'!eTOB ~8.IQT 
3Ha~T8JibHO OO~IliYID B~ KB~ynO~bHOH ~egiOpMaiJ;HH B030~9HHHX 

COCTOJIHHH II/7 [505] , 3/2+ [404} H I/2+ [400] , '!SM ~ OCHOBHHX. TaK 

KaK MH He pacno~araeM 3KCTI9pHMeHT~HHMH MHHliMH 0 KBa,n;pynOJibHUX 

MOMeHTax ~ 3THX COCTOJIHHH, TIOnpoOyeM HaRTH TIO~B9~9HH9 3TOrO 
pa~, HCTI0~3YJI KOCBeHHHe ~e. 
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F\rc. 4. CpaBHemre Bpaqa.TeJI:&Hh!X napa.rleTpOB 
1t'lf2:J riOJIOC OCHOBHbpf: COCTO.fiHILi 'f8THO-'f8T-
Hh!X Jl:,JJ;8p H IIOJ10C Ill<; [505] B H8'f8TllliX 
H,Iij)ax Sm 1 Gd H D;Y , CTLJIOliiHbl8 JTIIHHII II 
H8331!1Tp:IXOB8JUill8 lj_llirypH OTHOCHTCH K ll0.10C3L 
OCHOBHOrO COCTOilli:lH B 'f8THO-'I8TiillX 51,IIJla.:X, 
rrymtTnp;rue .u~mr:r :; 3811TpuxoBrunrue c'.inrypu -
~ noJioca.I.; II12-l_505} B H8"tfeTHHX H.Jtijax. 
,!l,a.HHhle .J+lffi pa.cqeTOB Bp3111a.Te~~ napa.MeT
poB 33.HMCTBOB8J!H H3 pa.6oThl 1271. 

POTa.qJIOHHa.H ITO.'IOCa, pa.3BHTa.H H3 CO

CTOffilllli II/2- (5051 , l!3.0JIIO,ll;3.8TCH yJ:W B H)lJl8 
1 5 1 Gd , y r~oToporo paBHOBeCHa.H 1yopraa oc

HOBnoro COCTOill{llH 0JIII3Ka E C([i8pH'I8CIWH. 

CJ1a6o8 B03I.JY!l18Hl!e rroJJOChl II/2- [_505] 

IWpl!OJIHCOBHM B3aHMO,IJ;8i-lcTBII8M II03BOJ!H8T 

HaM cpaBHHBaT:o (puc. 4) ee BP31113.T8JI:&HI18 

IIapa.r.~8Tphl C rrap3!:18Tpa.r.m TIOJIOC 0 CHOBHb!X CO

CT05llELi COC8,I\Hl!X 'f8T:IO-'f8THhlX H,I\8p, .iJ.H,IJ;HO, 'ITO 3H3.'f8HHH t._2.j2'] H,II;ep Gd 
c A = I 51, ••• I 55' • • • OOJJ88 OJIII 31\H K 3H3.'f8H!I.ill.1 t\ 2./2:1 ,ll;JIH TipaBh!X 'I8TH0-

1IGTI!L1X 0008,!.\8], 'f81.1 ,ll;JIH JI8Bb!X, 

HCIIOJI:03YH 110.JIY3ri!IIIlpH1I8CK08 COOTHOW8HII8 

1225 (7) 

,.,T"'I,..... ..... ffT~'"''"''"""''"' _,.r" ....... -~-,-...--~· ~T~~~-~~--- ----- -------------
...... ......., ............................. ,.,'"'"' ................. '-"-1-"'--'-""'-' .J..l".LJJ. .. u.I.'-'J:-'.I....I,.O:.l..U .J..l.Vo.JJ.VV VI..J.ll.V.DI1.Dl.A I.JUV l U/ll~.:O:Ul 'iC::J."l1U-'1.t:'l'ribLJ\. 

.11;(0~ C II3p3I.I8Tp0!.l KBa,IIJ)YIIOJ1:0HOil ,IJ;81VOPMai(lill, li C'fllTa.H. CJ18,llyH pa6o-

T8/ 2/, 'ITO 3T3 3aBHCilMOCT:O MO}K8T Ob!T:O B KaKOti-TO L!8p8 CTipaB8,IJ;Jll'!B3. ,IJ;JIH 

pOT31(110l!HhlX IIOJIOC II/2- [505] , Bl1,ll;IIM, 'ITO 11 KB3..I!;PYIIOJI:OH3.H .I\800pll1a.I\IIH 

H81I8TiillX H,I18p Gd B 3T0!.1 COCTOHIDrn T8l(,'l(8 cpaBHTU.Ia C 1\.Ba,IIJ)YITOJJ:OHOit 

,l\8cpopLiar\II8;t npaBoro 'f8TH0-1I8THoro coC8,IIa. 

A.llaJlli3 3KCIT8pliL18HT3JllilillX 3H3.1I8Hl1il Clo , 11pliB8,1\8HHh!X Ha piiC, 3, 

TIOK3.3hiB3.8T, 'ITO BHYTPGHHID1 KB3..Il;PYITOJJbHhlii MOI.!8HT H,I!J)3. 
153Gd , II3BJJ8-

1I8HHill:i: ll3 B8Jil!'f!1Hbl B(E2) BeyTpllpOTa!(llOHHb!X 118pGXO,I\OB ITOJJOCbl OCl!OBHOrO 

COCTOHH11H (eM, TaOJJ, 3), CpaBHllM C B8JIII1IllHOH BHYTP8HH8rO KB3..I!;PYIIOJJ:O

HOro r'.lOM8HT3. 
152Gd , Ta.KJK8 011})8,1\8JI8HHOrO II3 a.H3Jlll33. TipllB8.I\8HHOH B8-

p0HTHOCTH c;r -rrepeXO,I\OB B TIOJJOC8 OCHOBHOrO COCTO.fllillH, Ta.KHM o6pa30M, 

TIO-BII,I\HMOMY, pa36poc B 3H3.1I8HUHX KBa,IIJ)YTIOJJ:OHOll ,l\8cpOpMaJJ;Hll 15 JGd -
ITOpH.rr;Ra p63Hll~ B KB3.,IIJ)YITO~H0ll ,I\8cpop~ OCHOBHb!X COCTOHHI1II COC€~ 

1I8THb!X .fi,I\8p Gd. 

n 33KJ!hl1I8Hll8 aBTOpH Bb!p~aroT ro~OOKJID OJiaro.rr;apHOCT:O rrpocp8CCopy 

K.H.fpOMOBY 33. TIOM8PJKKY ll TIOCTO.fiHHhllf IIHT8p8C K pa60T8 ll X.H.E3.,1\a

JJOBy 33. TIOMO~:O B paC1I8T3.X, 
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AnHKOB 6.A. H AP· 

CTPYKTypa ypoaHeH AAPa 168
Gd 

AHanHs paaHoaecHwx 3Ha~eHHH napaMerpoa Ae~pMa4HH 
OCHOBHOrO H B036Y*AeHHWX COCTORHMH 

6-83-410 

Ha ocHoae MeTOAa o6ono~e~HOH nonpaBKH CTpyTHHCKoro npH Hcnon•sosaHHH 
Hec~epH~ecKoro noTeH4Hana ByAca-CaKCOHa pacc~HT.aHw napaMeTpw KBaApynonbHOH 
H reKCaAeKanonbHOH Ae~OpMa4HH H BHyTpeHHHe KBaApynOnbHWe MOMeHTW OCHOBHWX 
H B036Y*AeHHWX COCTOAHHH He~eTHWX H30Tonoa Gd H H30TOHOB c N = 89 . npo
BOAHTCA aHanH3 nony~eHHWX pe3ynbT8TOB. PaCC~HT8HHWe 3Ha~eHHA BHyTpeHHHX 
KBaApynOnbHWX MOMeHTOB CpaBHHBaDTCA C 3KCnepHMeHTanbHWMH, onpeAeneHHWMH 
H3 aHanH38 npHBeAeHHWX aepOATHOCTeH B(E2) -nepeXOAOB H H3 H3MepeHHH Ha 
aTOMHOM ny~Ke . nony~eHo xopowee cornacHe pacc~HTaHHwx H 3KcnepHMeHTan•Hwx 
3Ha~eHHH KB8ApynonbHWX MOMeHTOB . 

Pa6oTa awnonHeHa a fla6opaTOpHH AAepHwx npo6neM OHRH . 

Coo6uteHHe <MneAMHeHHOro HHCTHT)'Ta IIIAepHwx HtcneAolaHHM . ll,y(iHa 1983 

Alikov B.A. et al . 6-83-410 
l&aod Nucleus Level Structure. 
Analys i s of Equilibrium Values of the Ground and Excited 
States Oeformation Parameters 

Parameters of quadrupole and hexadecapole deformations and intrinsic 
quadrupole moments of the ground and excited states of the odd ad-isotopes 
and i sotones with N = 89 are calculated on the basis of Strutinsky shell
correction method using the Woods-Saxon non-spherical potential. The 
results are compared with the experimentally found values. 

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