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fpoMOB K.51. "JJ.P- P6-92-536 
HeaJ].Ha6aTHI.JHOCTH MOHOilOJihHblX tt KBaJJ.pynoJibHblX nepexo'JJ.OB 
B 156Gd 

flpoReJJ.CH TCOpCTHI.JeCKHH aHaJIH3 COCTOSIHHH nOJIO.lKHTCJihHOH 1.JeTHOCTH B 
156Gd. Pac1.1CThl npoROJJ.HJIHCb s paMKax <t>eH0MeHonorn1.1ecKOH MOJJ.eJIH c y1.1e

_TOM CMeWHBaHHSI COCTOSIHHH KJC = 0(, Ot, Oj, 2( H 3KCnepHMeHTaJihHO 

H3BeCTHblX K]C = I+ -nOJIOC. 8hl4HCJISIIOTCSI eepoSITHOCTH KBaJJ.pynOJihHblX H 
MOHOnOJihHhlX ::>JleKTPH4eCKHX nepexOJ].08 MC.lKJJ.Y COCTOSIHHSIMH spamaTeJihHblX 
ITOJIOC. O6cy)KJJ.alOTCSI HeaJ].Ha6aTHI.JHOCTH,npoS1BJIS1eMhlC s ::>JICKTpoMarHHTHhlX 
nepexoJ].aX, a TaK:lKe RJIHSIHHe epameHHSI Ha noeeJ].CHHC BCJIHI.JHHhl 

x)f = B(EO; 107 ➔ 10!)1 B(El; 10t ➔ 10/). Ou.ettHsaioTcsi 3Ha1.1ettHsi siJJ.epHo

ro MaTpH1.1Horo 3JieMettTa EO-rrepexoJJ.a p(EO). 

Pa6oTa Rhlnonttetta e Jla6opaTOpHH S1JJ.eptthlx npo6ncM OJ.1.SIJ1 

llpcnpHIIT 06-hC)lHIICIIIIOl'O HIICTHTyrn 11,!\CpllblX HCCJlC,!\OBallHft. Jl,y611a 1992 
• 

TiepeBOJJ. aRTOpoB 

Gromov K.Ya. ct al. 
The Nonadiabaticies of Monopole and Quadrupole Transitions 
in 156Gd 

P6-92-536 

The theoretical analysis of positive parity states is carried out. Calculations 
in the framework of the phenomenological model taking into account the mixing 

of K]C = Of, ot, ot, 2f and experimentally studied K]C = l + -band states 

have been done. The quadrupole and monopole electric transition probabilities 
between rotation band states arc calculated. The nonadiabaticies, 
presented in electromagnetic transitions, as well as the behavior of 

x/' = B(EO; 107 ➔ 10/)I B(El; 107 ➔ IO/) magnitude depending on rotation 

arc discussed. The values of monopole matrix element p(EO) arc estimated. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JlNR. 
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l1ccJie,11,0BaHl1!0 CBOHCTB coc·TO.HH11H Tl111a: o+, B aTOMHbIX .H,11,pax ... 
1 > flOCBHU\eHO MHO~O -· 8KCf1ep11~eHTaJJbH~X 11 · ' TeopeT!14eCKl1X pa60T 

. /1-7 /. 11wrepec K 11?Y4eHl110 :_rip1-1po,n1,1 \8Tl1X ypomiei1 ·B .H~~TO.Hll\e'e 

' ·BpeMH •BospacTae'i'. '3Ha411TeJJbHOe KOJJl14eCTBO> pa6oT - flOCB.Hll\eHO 

,. '11ccJJe,11,0BaH1110 xapa~TepHCTl1K · sJJeKTp11tiec1<ix - , ·MottonoJibHbIX . 

. nepexo,11,0B~ l1sy11eH11e 'l;aK11xnepexo.n.oB
0

nosBoJJHeT CYA11Tb o TOHKl1X, 

.,11,eTaJJ.HX CTPYKTYPH aTOMHbl~ .H,11,ep~- ,Oco6eHHHH l1HTepec,' BH3b!BaeT 

3aBl1Cl1MOCTb
1 

np11Be~eH,HOH. · Bepo.H'I'HOCT}f EO-nepexoioB .. · OT 8,Heprvm 
- ,··, -. : . , , , • , ',. • • I . • )' ' 

1 B036yl!i,11,eH11.H YPOBH_ei1. · C POCTOM 8HEiprtrn Ka4eCTiieHHO. MeH.HeTC.H 
~ ' .. ,, . . ·• ' . - ' ·; ~: . ,/· . ',' ,-. ' ._ ' 

CTPYKTypa MOHOflOJJbHHX . COCTO.HHl111, 4TO MOllieT , f1Pl1B0,1l;l1Tb K 

·. sHa4l1TeJ!bHbIM 11sMeHeH11.HM B, p~cna.i\HHX xapai<Tep11c-rii1<ax. Ilo,no6m,1e 

aHOMaJJl1l1 Ha6~~,11,aIOTC.H' B .H,11,pax_ jerpopMl1POBaHHOif o6JJaCTl1~ ' r,11,e ' 
, , • ..-- ' ; > • ·,' 

' 1 . npe,11,CTaBJJHeT 11HTepec l1CCJJe,11,0BaHl1e · l13MeHeHl1.H OTHOilleHl1.H 

x~!=B( Eb; IKt-rn;) /B( E2; IKt-n<;) co Cfll1HOM, ,I ,11,JJ.H nepexo,11,oB 

, • • · Melli,11,y cocTO.HHl1.HMl1 ·p0Ta.~11o'ttmix noJJoc. :, _ · ' 

/ , _ B ,i\aHHOi-i -pa60TE! · ,11,8JJaeTci TeopeT!14eCKl1it aHaJJl-13 COCTO.HHl1l1 

'f!OJJOJICl1TeJJb,HQH.l 4eTHOCT11, -156Gd. B paMKax qieHOM8HOJJOI'l148CKOtt, 
' .. - ' ' ' , ' , ,· • ' ,, ; i / ~ 

. M0,1l;eJJl1 . /9/. npOB0,1l;HTC.H pac:qeT, . Y411Tb!BaIOU\11H CMEilllHBaH11e· 

- ~OCT~mi11~ ~l13KOJJelltall\l1X 'iJC=:O~, 2~ 
1

11 .• si<cnepnMeHTaJI,l>HO ~B8CTHbIX • 

'/ :, 1(JC=1 + "'"' flOJJOC. 'On11cHBaeTC.H cneKTP 8Hepr11i1. . ' BH411CJJ.HIOTC.H 
,I • • • .• • • .• '.. ,,., • ,. 

KBa,11,pynoJJbHble l1 MOHOflOJJbHble 8JJ8KTPl148CKH8 Bepo.HTHOCTl1 

.. nepeX0,11,0B .- Melli,ny, COCTO.f!Hl1HMl1 BPall\aTeJJbHb!X flOJJOC. 06cyl!t:,11,a10TC.H 

Hea,11,11a6a.T1111Hocir11,· npo.HBJJ.HeMHe-B sJJeKTPOMarH11TH11x nepexo,I(ax, 11 · 

f10138,11,8Hl18 nepeX0,11,0B, x~£=~( EO ;I_of-rn;) /B( E2; t·?rtrn;) M8lli,11,Y ' 

\ 

Ob".:ji.,r:•. :;;1:il,i'll, 'Kti:riryl' 
, ftl'!lt!iMX ·. litCJe.llOBlll~ 

6'1Sil~tOTEKA · · -----· - .....-. 
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ypoBHm,m · HeHyJieBoro .. cmrna. . On;eIDrna:mc.n: 3HatJemrn. · H,lJ,epHoro 
MaTpir4Horo · :rneMeHTa . EO-nepexo,n;a' p( EO). vlccJie,ll,yeTc~ '· BJII1HH11e 
CQCTOHHl1H i(lt:=1 +-,- noJIO~ Ha · cneKTPOCKonw1ec1me xapaKTepl1C'.('11Kl1 
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.. Hl13KOJiel!Call(l1X YPOBHel1... ' 
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CneKTP 3HeprMH 
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,llocTaTotiflb' noJIHHH aHaJI113 cocTOHHl1i1 noJioJK11Te.in,Hoi1 ti 0Tp11-., 
1.1,aTeJihHOH 48THOCTl1,6HJI:n'poBe.n;eH EaKJil1HOM 11 ,n;p~ B pa6oTe /10/. 
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RBJIHe~cH. O,ll,Hl1M 113 · nepBHX · .11.!iep, B 'KoTopoM 6HJI · o6ttapyl!CeH )fOBHM 
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pacce.HHl1!0. . j.::.KBaHTOB 11,ll,eHT11qJl1U,11POBaHO' .. HeCKOJ!hKO . TaK11X 
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cbr Jiacy!OTCH C a,1J,11a6aT11tieCKl1Ml1 3Ha tieH11HMl1, BHtil1CJieHHHMl1, no 
npaB11Jiy AJiar11 11 nosBoJIH~T np11n11caT1 sT11M noJioca
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M i(JC=1 + /10/. 
' ·. ' ' ' '. ''. ' ' ' ' - , \ ' 

'YpoBeHh C SHeprnen 2027 KSB '. TaKl!Ce Ha6JI!O,ll,aJICH B .'8KCnep11MeHTe ' 
• no pacceHH~!O /fl_oToHo~ ( crvi. Ta.6JI H. · · ·. / · · 

B peaKU,1111 (ct, 2ri) noJiytieHH · CBe,ll,eHl1fl 06 . YPOBH.HX • 
" ·~PoTau,11.oHHb!X noJioc c 1(t=o~. ( ocHoBHaH) - .uo. I=16+ ,_ Kx=o; 11 ,o; . 

( j3_::Bh6pau110HHHe) '.-; ,ll,O I=. 10,+ '11 Kx=?t <r·:-:--B116pau,110HHaH): - ',ll,O 
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I=11 .• ' 
,1\Ju1 · t13yl!eH'1rn . cBoficTB · ypoBHei1 BHil!eon11caHH!:IX , noJioc 

npOBO,ll,11Jll1Ch. pactieTH B_ p~MKaX rpeHOMeHOJIOI'H~eCKOH- 'MO,ll,eJil1 /9/; 
. r.n;e · paccMaT'p11BaeTCH . 1 KOPl10JIHCOBO , CMeil111BaH11e COCTOHH~H 

no.JJOl!C11TeJihHOM tieTHOCT11 •. ' B 6a311CH!:le 'COCTOHHl1fl raMI1JlhTOHl1aHa 
' ' ' \ ' ' ' ' 

BKJI!Otiem,1 o~, o;, o; ,·· 2:,. 11< Bee_ 113BeCTHHe· 113 sKcnep11MeHTa 
llOJIOCl:J C l{X:=:1-f. . IIapaMeTpaMl1 MO,D;eJIH ,· .HBJIHIOTC.H: .. · 11Hepu,110HHHe 
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MaTpWrnhle /3.JleMeHTH u)KK, l1 . I'OJIOBHa.H. SHepr1rn 1 j-TTOJIOCH 
. _:,_w'_f . • no~611pa.ri11c1, l13 · Hal1JIY4niero • , c_or Jiac11.H · TeopeTl14ecKoro 

cneKTpa SHepr11n COCTO.HHl1tt TTOJIOJKll!TeJibHOtt 4eTHOCTl1 C 
SKCI1e'p11MeHTOM·~· Il0.1(06paHH~e · napaMeTpll ,~0,1(eJil1. npe,l(C'raBJJeH!,I -·~ 
Ta6JI. 2~ _ Ha· pi-ic. 1 · · np11Be,1(eHH TeopeTH4e·cKi-ie H sKcn~Pl1MeHTaJihHhle 

·., . ' ' . '. ·, ' ' . ', 

SHeprHH COCTO.HHHtt TTOJIOJKHTeJibHOtt 48THOCTII!. }13 cpaBHeHH.H Bll!,ll;HO, 
\ _.,. ./ , . , . . 

: 4TO MO,JJ;eJib .. Ka4eCTBeHHO BOCTTPOH3BO.JJ;HT · 3KCnepm,1eHTaJibHble' 
· stta4eHH.H stteprntt. · . . . 

. . B Ta6JIHU8 3 npe.n;cTaB~eHa:· c~PYKTypa COCTOHH~H o~~ o~. o;- tt 
2~.:.. noJioc: KaK:Bl1,ll;HO 113 Ta6JI~Ull, OCH()BHa.H noJioca cpaBHl1TeJibHO 
c lo;, . o;- H .. 2~:...noJIOC~~H HBJI.HeT~H 6oJiee · 4HCTOH, : 'squpeKT 
'CMellil1BiilU1H. B KOTOphIX MOl!CeT ''npoHB.n.HTbC.H .JJ;OCTaT0.4HQ .. 3aMeTHO. 
O~o6~ttHo ci1Jihtto . cM~mirnaroTc.H cocToH~l1H o;...; 11 :2~ -noJioc. · · 3To .. 
npHBO,ll;HT. K Hea.n;i-ia6aTM4HOCTHM B'epOHTHOCTeA. s:neKTJ)OMarttHTHblX 

· . nep~xo.n;oB MeJK.n;y cocTo~irnHMH noJioc noJioJKHTeJibttoA. 4eTttocTi1, B 
>4aCTHOCTl1 K .· EO~;. .nepexo.n;aM •. 113 

1 

COCTOHHl1H ·2~ - . ndJIO~bl _ .Ha 
· BpamaTeJibHHe. YPOBHl1 OCHOBHOH nOJIOCll. 0TMeTHM~ 4TO B Ta6JIHUe 
He np11Be.n;eHhl KOMflOHeHTbl )t.:.. TTOJIOC~ , . .• , 

.,I :' 

Kea,qpyiiOJihHYe " MOHOllOJlhHLle SJieKTpwqecitue nepexo,qu 
V : ' •• ,· • '. i . I { ; ' . ~ . . . ' -

. /Bhi411CJiem-ie npl1B~.iiettttblx' ·~epo~THOCT~if ·' E2~nepexo.n;oB 
npOH3BO.JJ;l1T~ no, 1(pOJJMY Jie /5/: . . .. , . 
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corJiacyIOTCH B .npe,11,eJJaX norp~lllHOCTl1,. ~Kcnepl1MeHTa, : a ,ll,Jlfl 

nepeXO,IJ;0~)13 03-no_JIOCbl ,ll,~IO,i Kal!eCT~eHHOe c~r.na~11e,. ' , , 
0TMeTl1M, ~TO , 8KCnepl1MeHTaJJhHble ; 3Hal!eHl1fl p( E0), 

· onpe,IJ,eJIHJIHCh: no qio'pMyJie (7).' IlpW STOM 11cnoJJbSOBaJ111ch : ,namme 
,· ,llJIH. XI(EO/E2), 11 'B(E2), ~pe,IJ,CTaBJie~irne 'B•.:wi6JJ:. ,10 w 5 

cooTBeTcTBeHHO. ..• .. • .. , .· .· •· ·. •., .· · . , 
, B i ;TOM H,IJ,l)e 'tta6JJID,I\aIO'TcH: E0-n~pexo,iibl 

• I < •'t, ,. ' •' i .' ,,i t I,• '. 
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PMC.2;3aBl1CHMOCTb 6e3pa~Mepttoro MaTpHl!Horo SJieMeHTa 

•••
1J)(EO;rnt~rn~>'oT ,CI1HH~ ,I\JlH~n.eBe~o.iioB:H3 o~Xv~2)-

H; o; (v=3)-noJioc · · 

· 11 3+-,, 1916 KSB noJmcH KX=2; H~ ypo~HH Kx;2~:, Kc:,TopHe HMeIOT 

60JI1rnv1.e 3Hal!eH~H:X2 (EO/E2)=1.2 l1 X
3

(EO/E2)=1.0~. ~To,,BepoHTHo,': 
. CBH3a.HO ., C · · TeM, l!TO. E2-nepex'0,1ihl ' Mel!C,I\Y < 0,1\HOqJOHOHHUMH 

' . ·,,.: ; . ,\ ' , : ' ,. . ,,,, __ ..... 
COCTOHHl1HMl1 HBJIH!OTCff MaJil:lMH, TaK : KaK. •' TaKHe nepexo.n.1-1 

:. npoHBJI~TCH · B ocHOBHOM 3a cl!eT 0~ ...:.KoMnoHeHT . B c_ocTOHHH.HX . 2~:.:. · 
+ . . l1 2
2

- noJioc. 

\' 
.I 3a1tn10t1eHue .. -, 

' Hanm 'pacl!eTH~ npoBe)\eHHHe C yl!eTOM K.OPHOJIHCOBa CMellmBa.HHH 
.·• COCTO.HHHH noJIOllCHTeJibHOH l!eTHOCTH; xoporno BOCl1POl13BO,I\HT 3Kcne- ' 

PHMeHTa.JibHhle ,I(aHHl:le. ,Mcno~13ye1,1aH 1 MO,l\e~h Kal!eCTBe~HO 
'' \. ·,; - I , \6.0. 

onHChlBaeT · 3KcnepHMeHTaJibHhle: 3Hal!eHl1H · cneKTpa· 3Heprl1H, 
BepoHTHOCTH KBa.I(pynOJibHHX · .. s'JJe~TPHl!eCKHX - nepexo.n.oB .. ·· 113 

·coci;oHH11i1 o;-, §;- l1 2~-- noJio~ 1 Ha p0Tau110HH1e ypoBttH' noJiocH 
. 0~. TaKHM o6pa30M, .· B · paMKaX npoie.I(_eHHOf'O HaM!-1. TeopeT!IJ4eciwr_o 

aHaJIM3a npe.zicTaBJIHeTCH . B03MOllCHOCTh - o6'bHCH!IJTb .. OTKJIOHeH!IJH 
•14 . . 
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. 3Hal!e1rni1_ QTH0111eH!IJH · 'npHBei~HHHX . BepoHTHOCTeii · E2-11ep~xo.n.0B 
RIK=B( E2; Ii K-+I fO 

1
) /B(~2; Ii K-+I' 01 ), nap_aMeTpa CMellll-fBaH!IJH EO

' H E2- nepexo.n,oB Xi ( EO/F) , - a TaKlKe M~ TP!IJl!HOro sJieMeH!a EO-
nepexo.n,a p( EO) OT, a.n,Ha6aTttl!ecKoro npaBHJJa AJiarl/J., · . 
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