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~lHxaHnOB H.H. HAP• P4-85-8 
0 BO3MOJKHOCTH KOPHOnHCOBa CMeDIHBaHHH COCTOHHHH gr. fJ-. y
H S(K" =l~nonoc (npnMep HAPa 232Th) 

AIIH H3yqeHHH xapaKTepHCTHK COCTOHHHH nonOllCHTenbHOH qeTHOCTH 
B HAPe 232 Tb npeA,riaraeTCH npocTaH ~eHoMeHonornqecKaH MOAenb. 
B KOTOPOH AOilYCKaeTCH cyiqecTBOBaHHe s -nonocbl (K 17 = 1 +) ff Kopno
nHCOBa CBH3b Mell{,gy COCTOHHHHMH gr• fJ-, Y-il S -nonoc • BbJqHCneHbl 
cneKTp COCTOHHHH, OTHOWeHHH E2 -nepeXOAOB HS fJ- H y-nonoc 
B COCTOHHHH OCHOBHOH nonocbl. ~aeTCH cpaaHeHHe C 3KCnepHMeH
TanbHblMH 3HaqeHHHMH. Hcnonb3yeMaH MOAenb xopomo BOCnpOH3BOAHT 
H3BeCTHble YPOBHH POTa~OHHblX nonoc ff cno~HYIO CilHHOBYIO 3aBH
CHMOC Tb OTHOWeHHH E2 -nepeXOAOB HS {3-nonocbl. 

PaooTa BblnonHeHa a naoopaTopnn TeopeTnqecKoH ~HSHKH arum. 

IlepeBOA O.C.BnHorpaAOBOH 

Mikhailov I.N. et al. 
About a Possibilitl of Mixing of 
Bands (Example of 32Th Nucleus) 

P4-85-8 
gr,fJ-.y-and S(K" = 1+) 

To study characteristics of states of positive parity in 232Th 
nucleus a simple phenomenological model is proposed in which 
the existence of S band (K 17 = 1+)and Coriolis coupling of8,y and 
S-bands is assumed, The spectra of states, E2 -transition 
ratios out of 8- and y-bands into ground band states are cal
culated. The comparison with experimental values is presented. 
The model used reproduces well the known levels of rotational 
bands and complicated spin dependence of the ratio of E2 -
transitions out of {3-band. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

CoD111unication of the Joint Institute for Nuclear Research. Dubna 1985 



BBEAEHHE · 

CneKTp, COCTORHHH noJlOlKHTe~bHOH 4eTHOCTH /ocHciai-ioi1: _ gr ; {3.:.., 
H y.:no11oc/ R,qpa'. 282 Th -npoRBJlrteT. 3Ha4HTeJlbHble OTKJl()HeHHR OT. 
cneKTpa lKeCTOKOro aK~Hc3IlbHOro poTaTopa •. 3t-iepn11-1 'C~CTOR.Hl1ii O~HOB,;_ 
HOH -nonOCbl 3TOrO'R,qpa MoryT 6b(Tb onHCaHbl <l><>PMYilOH Xapp1-1ca ,c .na-:
paMeTpaMH io = 60 ii~ /t138, - , jl = ~43 1i4/t13B3 • HHTepeCHMM npeA- , 
CTaam1e'TcR CJleAyKllqee Ha6J110AeH1-1e: OTHOWeH1-1e 3HepreTH4eCKHX HH
Tepaanoa Me>KAY cocTORHHRMH {3- 1-1 y-no11oc K cooTi!eTcTay~1-1'.M -s1fa
·4eHHRM HHTepaanoa· 3Heprn1-1 B OCHOBHOH no11oce 6nH3KO K nOCTORHHOH 

,·_ aenH4HHe. "< 1 , a_o611acrn :YMepeHHblX cmtHOB /cMi p1-1c( 1 / ~ Ta~oe• .. 
. _COOTHOWeHHe :1-1HTepaanoa '3HeprnH HeB03~0lKHO B CI1Y_4ae ~ , KOrAa AOMH- _;-

, - ,> HHPYIO~HM 3JleMeHTOM B OTKnOHeHHH.'OT MOAElilH ·)KeCTKoro pcn'aTOpa RB- -
flReTCR npRMOe poTa~l10H,Hoe · CMeWHBaHHe gr.::.: ,{3-H · y-nonoc, HQ, era'" 
MOlKHO o6bf!CHHTb_ s _MOAeilH, rAe AOnyc1<~eTCR -~yuiecTBOBaHHe · ~-s 0 , 

nonocbl · K" =1 +. 1-1 · Kop1-10111-1cosa CBR3b. ~elKAY cocTof!HHRMH gr-:-, f3:.C. , 
S- H . y.;;.'"rionoc. ·s .Tai<0i1 °Cl-1Tya41-11-1 60JlbWHe, _4eM y OCHOBHO~ nonOCbl, 

, '3QJQ)eKrnBHble-MOMeHTbl 1-1Hep41-11-1 {3- H y-n'oiioc o6bRC:HRIOTCR 6011ee' - , 
'; HHTeHC:HBHblM C:MeWHBaHHeM COCTORHHH 3THX nonoc C 8 .:,;nonoi::oi::i, no':• 
. cpaBHeHHIO 'co CMeWHBaHHeM gr"- H _ 8 .:.no:noc.; Cy~ecTae·H~ble 3$QJeKTbl, ·. : 

Bbl3b1aa·eMb1e c;BR3bl0 {3;;.,, y- 1-1 ·s-no11oc,/MoryT O>KHAaTbCR a:AaHHoM 
- cny4ae H3-:-3a 6nH30CT~ 3Hepr1-11-1 OCHOBaHHH 3THX nonce. ', . . 

. . 13 AaHHO~\ pa6oTe aHan1-131-1pyeTCR npocTaR <1>eHOMeHOI1or1-14ec1<aR ,, .. 
. MOAenb' Ha oc~o~e KOTOJ)OH onHCblBalOTC~ 1-138.eCTHble 31<cnep1-1Met-nam~- .•·, 
Hble, °AaHHble Kat< 0 cneKTpe,: TaK· H ,o aepORTHOCTRX,. E2-nepeXOAOB , 
1-13 COC:TORHHH "B- H y:.·e1-16pa4110HHblX nonoc:. , ' , 
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,,,,., ""' ""' -r- , 
Haro I H sHyTpeHHero j yi-noBblX · MoMeHTOB: R == I'- j • BTopoii 4JleH 
s ypaBHeHHH /1 / RBJU:leTCR BHYTPeHHeH 4aCTblO raMHJlbTOHHaHa, KOTO
paR BKJll04aeT <!>OHOHHble ', c,nepc3:TOPbl b~ H b~, nopOlKAalO~He; BH6pa4HOH"." 

"Hble COCTORHi-1R noJlOlKHTeJlbHOH 4eTHOCTJ.1. <l>oHOHH.ble onepaTOpbl o6na-: 
,..-. , ,. . ·. l,, , _·. , . .. .-

AalOT T04HblMH·3Ha4eHHRMH KBaHTOBoro 4HCJ1a.npoeK4HH BHyTpeHHero 
yrnosor~ MOMeHi-a' Ha OCb aKCHaiibHOH ,CHMMeTpHH RAPa /-2 < K < 2/; 
ruK - rOJlOBHble 3H;4eHHR __ 3HeprHH epa~aTeJlbHblX nOJlOC. - , - , 

6yAeM paCCMaTPHBaTb 'TOJlbKO OAHOc)JOHOHHble COCTORHHR. -Co6cT-
BeHHYIO <l>YHK4HIO raMHJll>TOHHaHa H~eM B. BHAe /4/: . · ,. ' ; 

O' , ... ,' ·4, (I',. 
'l'v (I ,M) =. ~ ,al~ I IMKi:,•> , 
.· ... l: , .. v=l . . ,.;_. 

., . I· , 2r+ 1 

·, ~Kv> = vi 16i (1+BKv•~
0

) 
- - .· ~ .. ,. ' . ' 
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· · i :· •... ·. I+ Kv I :: ·- . 
111 MKv¢K + (-) .. ' .. '~M-K <PK' I, 
. .- V ~, V ~ ~ \' J 

'/2/' ' 

rAe dh cooTBeTCTByei HOMepy spa~aTeJlbHblX nono1, <PK ~b~ LO> -~ ·co6-
'CTBeHHble _<J>~HK4HH BHyTpeHHero, raMHJlbTOHHaHa, 1;M4 - cJ>rH~tlHR .. 

, B,~i-Hepa ,' , arK - · aMnnH,TYAa c~eWHBaHHR COC"'fORHH_H ~;- ~yHK4H_IO ~- ·_ 
· u · , · I.J.· · : · .. ·, · · · . · · , 

'l'v '(I,M) MOlKHO npeACTaBHTb se~TopoM-CTOJ1640M: 

' ' ; 

I .~ 

+' :••,:,. 
, ,'I' V (I,M) =· 
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,, r',;:3,5;7 ... ; 
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' 

BpalllaT~~~~yio ·4acTb ra~HJlbTOHHaH~ H(R2
) a ypasHeHHH 

nepBblX 4JleHC>B pa3J10lKeHHR · s' PRA TeHJJOpa /C411TaR j 2 

so'.sHyTpeHHIOIO 4aCTb raMHJlbTOHHaHa/ Ha111-1weM B BHAe . . . ,:,- ,. , -. ~., , . ; 

..: A2 •: ' ' ' ,.• ' , "A > 

H(R )"'Hrot (I(I+l))..:rurot (l)jxx(I,~), 

·', /3/ 

/1 / C y4eTOM ' 
BKJ1I04eHHblM -

- ' ' I. 

-. /4f' 

rAe (drot (l)= .. dE(I)/dl, - yrnosaR'4aCTOTa BJ:>a~eHHR OCTOBa' (E(I)=. 

= H.(I(l+;))) ;' J/== ! ·c4 + tr .. ' - np~e-K41'.fR_ ~~y_1peHHero yrnosoro 

MOMet-iia Ha OCb X H : ', :. 
·, "' . 

' ' , . . ' ~. -

' ' · .. ' ·,.·.. ' ,·' i2 1/2 ' x(l,0)=1, x(I,1)=[1- _ l . 
' ·- ' ~- .1(1 + 1): ·_' ' 
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. MaTpH4Hble _3JleMeH:rbl·,_(ft)K:K~. · MelKAY ,OAHO<l>OHOHHblMH ~OCTORHHRMH 
napaMeTp11syeM cneAY~HM o6pasoM: , ... · , .. · 

{jx); 1'. ':"_~f3TJo. '· '(u=+l) • 
1, ' ,, 

'<, •/ •• <, ,i ' C 

cj~y :,=:::1?2 __ ,:(u=_±1L 

.... .,. . / 

•(jx)o '1,='-v' 3 TJ1 
' _2. ' ' / 

(u=+.1), 

/6/ 

4H~Jl~~Hble. MH~~wr~nw B <l>DPMYJle /6/~ COOTBeTCTBYIOT CHTya4HH' 
B KOTOpOH <l>YH_K4HH BHyTpeHHHX_ COC,TORHHH rpK' o6pa3ylOT MYJ1bT1;1i:1J1eT 

,C <l>HKCHPOBaHHblM 3Ha4eHHeM BHyTpeHHero yrnosoro.MoMeHTa/'A = 2/. 
• ' , 1· ' ',, ' ' ' ' ' ,. 

B KonneKTHBHOH MOAen1-1, B' ·KoTopoH cneKTP poTa4HOHHblX /3- H '. y- 0 , , 

Kone6aTenbHblX cocTORHHH reHepHpyeTcR nRTepKOH onepaTopae,·KeaA.: 

PYf10JlbHblX
0 

6030HOB' COCTORH_HR KIT'." 1 + OTCYTCTBYIOT '/ _TJ K = 0/< Bae-' 
AeH1-1,e OTJ1H4HblX OT HYJlR. 77x 03H_a4aeT BblXOA .s~ paM,K_H MOAeJlH . T,Hna 
IBM1·,· Ho _He npornsope4HT IBM2 ~UI, , rAe cneKTP reHepHpYeTCR. ABYMR 
Ha6opaMH' 6030HOB, KBclAPYnOJlbHOro, T'Hna /npoTOHHblMH H HeHTPOHHblMH . 
6os6HaMH/; HanH4He Kop1,10111-1cosa ssaHMoi:lei:icTBl1R MelKAY, p..:. ·, y- ' , .· 
H K!'7 = 1+ nonocoH sosMolKHO 1-1 _e .TOM cny4ae, ecnH-onepaTopb1 sos
fiYlKAeHHR ~- H •. y-Kone6a-renbHblX c:ocToilHHH coAeplKa~ npHMec1-1 2.:. ·~ 
KBa3H4aCTH4Hbrx' KOMnoHeHT; ~ · · · - · j · 

·rfo,iicTasnRR ypasHeH1-1e· )4/ s /1/, i:inR nonHoro - . '. ' ' 

HMeeM 

-· 
\ . H;,, E'cor~(l~ + ~~.K', ·, 

1(' : ' ,e_ •• ' • , • 

. u ', : 
HK K,''"" ruKBK'K ,,_ rurot 

' . ' .. 
0)( jx)~;K ~ )( ( I ;'~;B K,K'± 1 
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PewaR_ypasHeH11R_WpeA1-1Hrepa 
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. onr>'e,qenneM BOJlHOBble' <l>YHK4HH H 3HeprHH COCTORHHH nOJlOlKHTeJJbHOH 
.I 4eTHOcrn'; CBOH~T!30 'cHMMeTpl1H BOJlHOBOH <l>YHK4HH '/2/,np1-1ed~HT K' 

COOTHOWeHHIO ( '"'.,1) I u 
I i 1.·\ CneAqBaTeJlbHO, 'cneKTP COC~ORHHH nonom~'.:. 

TeJlbHOH. 4eTHOCTH'C no.nOlKHTeJlbHOH '. c11rHaTYPOH pac~erinReTCR Ha , ,' 
4eTb1pe 1 CeMeikraa COCTORHHH ', /C:OCTORHHR ,c 4eT,HblMH I!;' a cnei<Tp-, ' 
COCTORHHH c OTp1-14aTe.ribHOH ,CHrHaTypoii - Ha ,qsa cei.iei'.icrna /co.:. 
CTORHHR C He4eTHblMl-1 '.I/; 3HeprHR ;COC:TORHHR onpeAenneTCR <l>OPMY- ·.' 
JlOH ,. ', ·:\ 

I • • ,- \\ 

'u · ,, . : · ·· .·-u· ,· 
Ev (I) = E c'ore, (I) + E ':' ( I) • ;, 19/-.; 

BonHoBaR <l>YHK4HR• cocTORHHH nonolK1-1TeJ1bHOH 4en-iocTH c y~eToM · 
KOpHOflHCOBq B3al1MOJiei1CTBH.A 011HC:b1BaeTCR ypasHeHHeM,/2/~QHa 

' HMeeT' 4eTbrpe' KOMl'lOHeHTbl AJ111: COCTORHHH C , u = + 1 , ABe i KO~no,HeHTbl 
AJ1R COCTO.AHHH ·C u = 1.:.1 /cM. cJ>opMyny /3// . .' ' ' ' 

-> '11crionb3YR 3T~ 'so.nHOBble <l>.YHKLiHH' MOlKHO paCC4HTa_Tb ·, npHBeAeHHble 
. sepoRTHOCTl1 E2..:nepeXOAOB Me>KAY pa3J1H4t1biMH ·coCTORHHRMH' 'BBeAR 

~ ' • , ' j •: • •, "\ ) C ; 

1'' 

,'' 



c11e,qy101.qee Bblpa>KeHHe . Al1fl orieiaTOpa ksa,qpynOJ1bHOr:o • :rneicTp114ecKo.:. 
ro _MOMeHTa .R,[lpa: · , , .,; 

A • • a, 2 , , . a, 2 . . , · :, + : .. IC : · "' 
m2,i=_~ • .11/LK(O)m2K·+.11µ0?0• m21e =m11<1·.(bK+(-) b_K)':' /JOI; 

! 

3,qecb m2K ·onpe,qeneHbl B. c11d~Me .l:(OOPAHHaT. CB.R3aHHOH C .RAPOM,: 
Qo - 'BHYTpeHH11H KBa,qpynonbHblH MOMeHT ',.R,qpa • . , 

. Aim n1mae,qeHHoro MaTpl14HOro ,:rneMeHTa E2-:nepexo,qa 
BblWeom1caHHOH MO,qem~ ·•·nony4l-1M 'c11e,qy101.qee. BblPalKeH11e: ... ' ' . ' . :· . . ,, . 

'~ 1·011rrii~/Lii IK>_ = J_2(2I+l) a ~.1 ~ 
I .. 

. · •.,. _K, I ·. 
2 . _m(K)(-1). aK,;, . I'D . . 

X ~ • ,----- ,.CIK;2-K+. 
K=O .. J 1_.+o . K,O . . 

+ V2(2I+_l)_~ ~r,~ 

. !· 

. : ·K I' . 
.2 . ,m(K)(-1) .a 
1: · · ·· · K,1 

K,;0 ,:, I• 
,Jt+uK,0 

, . . ' I : . I' K ' 1·: . 
r;:;-:--.Q-- ,c-· I 'a ·C·· v , .,, 

+v.::1+ . .1_ o·.:..,,av',1 v',v '. IKv;20 
' . V." . 

I . 

'·· 

·. IO '• I ' ' 

C . + 
I,'K;_2"--K • 

np11ae,qeHHaR BepORT~OCT~ nepexo,qa 11MeeT BHA 
' . ' \ , , 1•'1 , , ,' o•• 

· 11,, 'Cl',.;• .'.'i•·'.','.·2 
·B(E2;IK ➔ 1/0 1 )'.'."--:.,_l<I01llm2µ111K >I:· 

21 + 1 .' , . •,' _ v. _ . 

a paMKax, 

'.• 

Jl 1/ 

\' 
\ ' 

/12/ 
'· 

"HeKOTOpble 061J111e .,npe,qcTaBJleHl1fl , 0 xapaKT~pe tiea,q11a6aT114eCK11X 
• , <' I ,, ' ' ' , ' ) 

'3(jJ(j)eKTOB,. npoH3BOAHMblX KOPl1011HCOBblM CMew11aaH11eM gr-. 8-.-y- 11 
· S -~onoc, MO>KHO cocTaBHTb _6es npoae,qeHH.R, ·pac4eToa~· 

np11 t-iam1:X., cri11Hax cMeWHBaH11e 8 11 S Ir H, S l nonoc MO>KHo Y4H
TbiaaTb no TeopHl1 B03Myi.qeHHH~ 8 :pesynbTaTe CM~WHBaHHR npo11cxo,q11T· 
yae11114eH11e 3cjl(j)eKT11BHOro MOMeHT_a HHep411H B /J-11 , y-nonocax. np11 -. 

AOCTaT~4H0 1 6oJibWHX \ cn11Hax,. ~or,qa. 2<d~ot, v' 377f + 77~ >> [lie:- ,;1ks-
• - , 131 )1 2 ·, ao_sH111<aeT c11_111>Ha.R n16pi:1,q113a4HR cocTORHl1H_ 8-H y-:no
) nae; npl14eM npHMeCH COCTORHHH : 8 :-nonOCbl KOHL\eHTPHPYIOTCR B co-, 

· cTo.RH1-1ilx ,H~>K·HeH 113 ci-tewaHHblX /3_- 11 / y-11011oi: •. · ~13-sa 61111socT11; ro-, 
IlOBHblX COCTORH_HH /3-11 y-nonoc 3Ha,4eHHR : Kpl1T114eCKOH 4aC,TOTbl 
apai.qeH~1R CLJ~ot 11 COOTBeTCTBYIOLqero eH. yrnoaoro MOMeHTa· I (w~ot ) = I 
MoryT 6b1Tb'. HaCTOilbKO MailblM11,. 4TO BI111RH11e BblCWl1X nopR,[lKOB Teop1111 

, ~03MytqeHHH, OKa3tlBaeTCR cyi.q~CTB~HHblM y>Ke . B caMblX ~HlKH~X COCTOR'.",. 
HHRX poTa4110HHblX nonoc •· 3To npl1BOA11T K/Cl111bHblM OTKilOHeHHRM OT

1 

npaBHil a,q11a6aT114eCKOH Teop1111, AilR OTHOl!Jetii-lri np11ae,qeHHblX, aepoRT
. HOCTeH 11epexo,qoB: y>Ke B cny4ae nepeXOAOB ,C caMblMl1 'H113K11Ml1 ·, 3Ha-
>.ieHHRMH cnHHa :· · ·· · · · ' · , · 

'I 

. 4:: ; . 

~, ri 
t 
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- ,j., 

,, ' 

' ' I 

/} 
J •I . -.rt 
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,' 

2: -.4HCJ1EHHblE PAC4ETbl . ,, 

p a~4eTbl npOBOAl1;HCb
1 

.Qil.R" 232 Th, C HCnDilb30Bc3HH. e~- 3KCnep11MeH-
.. · · /7-10/ TailbHblX pe3yJ1bTaTOB •. _. , .• ; ·. . ' ·, 

' . ;QaHHble, . KOTOpble Mbl onl1Cb1BaeM; OTHOC.RTCR ' K 3Hepr1111' OCHOB-
.. ;·HOH .:. gr , fJ:._ 11. y -·BH6pa4110HHblX nonoc 11 E2-nepeXOAaM 113' BH6pa-: 

. 4110HHblX COCTORHHA B COCTORH11R OCHOBHOH nonocw. napaM~TpaMH ' 

;'./ 

I~ 

j •• . ' ' 

MO,qenH RBilRIOTCR ronoBHble 3Ha4eHHR 3HeprHH POT.3LIHOHHblX r:ionoc 
wK ,-~03¢l¢l11411eHTbl, onpe,qenRIOl!IHe 1<opH011Hcoso. a3a~1~0,qeHCT~He · 77K , 
11Hep4HOHHbI~ napaMeTpbl apa1.qa101.qerocR oc_Toaa Jo\ ,11 J1 , onpe,qe11eHHbIe. · 

· B COOTBeTCTBHl1 C napaMeTpH3a411eH XappHca 3Hepr11H.l1 yrnoaoro, 
, ' . ' ' ~' ' . ' 

MOMeHTa: . 

• , ' 
1 

• ,:1··. 2 '_3_·.• .·,-4 • 
,Ecore(I)~2JolLlrot (I)+:r,J1lLlrot en, /13/. 

.. vl(I+ l) = wrot (I). j core= jo w rot (I)+ jl w~~~ (I~: /14/ 
. ' . . ' ,, ' . .-, 

i 8_ pac.4eTax' napaMeTpbl rOJ10BHbI); 3Ha4eH11H 3Heprn11 gr;.. 11:, {J-nonoc 
6panH paBHblMl-1 3KCnep11MeHTaI1bHblM·3Ha4eHl1.RM 3HeprHH 3Tl1X co-: 

• - "u . · l o· E3KCn•co)··o· , E3KCn(0) CTORHl1H nP1;1 _cnHHe =: wg"' g = 11 <:'B= t3 , 
Xopowee aocnpo11sae,qeHHe cneKTpoa gr-, /3-11 .7-nonoc. oKa3blB_a

eTcR B03MOY.<HblM ocyi.qeCTBHTb, aapb11py.R _B WHPOK~1X 'npe,qenax. 3Ha.:. 
. 4eHHe ronOBHOH 3Heprni,/ K" = 1 +~ Ht-1e.R B Bl1AY pa60Tbl 112•131,' B KO:,; 
TOPblX •.• o6Hapy>KeHO . cyi.qec'TBoBaHHe, KOI1I1eKT11BH311POBaHHblX ·· 1 +. -,COCTOR
H11H ,qe<tiopM11'poaaHHb1x· RAep · a: 0611acT~1 3HeprnH oKono J 't13B, Mbl 

' ,· • ' ! ' • ' • - ,,. ,. 

npl1HHMaeM ' 
. . ' 

?'s ~ 42181 '..: 'A-.1/6 M~B,' • /15/ 

·. r,qe B.-.napaMeTp ,qecj)OpMa4H11. napaMeTpbl CL)-~. 77K ;jo· 11 ji,.B,bl6~paeM.' 
,no MeTo,qy HaHM_eHbWl1X KBa,qpaTOB, . H3 YCI10Bl1R xopowero, cornaCH.R ' 
TeopeTH4eCKoro cneKTpa COCTO.RHHH . gr-,' 8- 11 y -nonoc C 3KCnepH- . 
MeHTanbHblMl1,. napaMeTpbl,. nony4eHHble B pac4eTaX, 1 nepe4UCJ1eHbl 
a· · T a611 •. 1 • · ' ' · · · · · · · · 

, l 
I. ,J 

I 

IlapaMeTpbl, HCn0nb30BaH!Ible · B . 

.Ta6nmi;a' I 

' ' " ' 
«.11' _«.12 1 

. ,«.13 lLl4 ·.110 . s 111 · ~2 jo ·- 'h ·-
0 o, 730:. 2,5 o, 7322 p~•2771 C .J,299 ,1 ,8989 58;50 , 709,3 

IlpHMeq'aHHe: '-· OJV '"'., napaMeTpbl 'ronOBHI/IX. :3Heprnii nonoc;. _ 11
1 

- napa

~eTpbl K0pHo,nH<!0Ba B~-1HMOp;e_HCTIIHH j , Jo fj l - ~HepIJ;n'oam1e napa- . 
MeTpbl Bpa1J-1a101J-1eroc,H . 0CT0Ba .'. ' . • ' . . ''· ' ' ' 
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Pttc; 2. CpaBHe1rne ::iKcnepiiMeHTa.JibHoro H Teop:eTtt-qe'cKoro 
,'( ' cne~TpOB 'c.ocTOHHHfi' -II~JlOJKHTeJibHOJ°I ,tieTHOCTli · ~JIH 232Tb, 

.. 

•,.1 

' Ha 'p1-1e~·2 npe,c:ieTaBneHbl 3Kenep1-1MeHTanbHblH 1,1 TeopeTl-14eeKl-1H '_/ 
f:neKTPbl coeTORHHH nonO)l{l-1TeJlbHOH 11ernoern R,qpa 232Tb. Ha p1,1e. 2 
B1-1AHO,. 4To MOAenb xopowo · soenpo1-1aso,q1-1T. 1-1aseeTHb1e· :yposH1-1 · poTa-
1.11-10HHb1~ nonce eoc:TORHl-1H nono>KIHenbHOH ~eTHo~rn • .:: . . ,··.· ' . ; . 
, 8_ Ta.fin.2 AaHa 'eTpyKTypa eoeTOflHl-1H. gr.:., 8- , y- 1-1 S.:-nonoe,. 

'Ha Ta6nH'-lbl i B1-1AHO;' 4TO npH ·en1-1He I = 2 np1-1Mee1-1 gr- 1,1 . s -nonce 
. B. eoeTORHl-1flX B03MYIJ,\eHHOH '8-nonoebl, Ha nOPRAOK '.6onbwe' 4eM B 

. y-nonoee'. C poeTOM I 3Tl-1 'KoMncJHeHTbl ysen1-14i:1Ba10TeR B . {3-noimee, 
El ~ ;..no.noce ato 1 , RBnReTeR npaKT1-14eeK1,1 noeTORHHOH, a 11 3.jl YM_eHb
waeTeR, AMnmtTYAbl HeBoaMyl!,\eHHblX {3-, 1-1 y-KoMnOHeHT B ·06e1-1x nono- . 
eax' 1-1Me10T epaBHl-1MYIO a6eonioTHYIO s'en1-141-1Hy, MeAneHHo · ~aMeHRIOU\YIOeR' · 
np1,1 1-1aMeHeH1,11,1 cn1-1Ha·, Ha4"1HaR.oT'J =12~ ·•'· .... ,• . • .•. · . 

·, Henonbayi:i 3T1,1, BonHOBbie <l>YHK1.1"1H, Mbl nofunaeMeR oniieaTb HeMo-; 
' HOTOHHYIO aas1-1e1-1MOeT,b . B (E2)-<1>at<TOpOB nepeXOAOB MemAY paan1-14Hbl~l,1 
. eoeTORHl-1RMl-1 B, aas1-1e1-11>1oeT1-1' OT en'1-1Ha,. nony-ieHHYIO' B · pa6oTaX18 ,9/ , 

• _1· ' . > • ' • , ' 
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,T~6m1~a 2 •. 

CTpyKTypa cocTOHHHH; noJIO,KHTe.JibHOH 'IeTHOCTH HA~a, 232 Th, 

l ~r 
L • 

'1 ' + 
; --J .UIO . ' ~ 

I· 2 ±,0000 

- IlOJIOcia: 

a.;;2. I a.~i. 

0~0010·· -:-0,0079 
'' 

4, 0,9999 0~003! -0,,014! 

,6 
! 

0~9998 0~006! ..:0,019~ 

8 0,9~96 ··0,0095: -0,0253 

IO. 0,9994 0,0134 70,0304 

I2 0.,9991 0~0~76 :-:-0,9354' 
14 0,9988 

I6 0,9984 
1 

. !8 0,9979 

0,0220 -0,0402 
:,.1., 

~'~o~o ·0,0267 
I , 

0,0316 -;-0,0498 

'/ 

" .... \ 
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0 05!8 0,9980 
'' . ' ' 

0~0136 0,0896 0_,9933· 
(. I '. 
1.1'· 6 0,0184', O,I2II 0,9874 

l 8 0,0225 0,147!. 0,9812 
', '· ' 

1 
• IO 0,0259 0,!686 0,9752 ~. ,'' 

· .. I2 0,0287 O,I867- 0,9694 
. ' 

·I I4 0,03!2 0,202! - 0,9640 
••• 1 ·, ,' . ' 

I6. 0,0334 0,2154 ·o,9590 
, I 

,!8 0,0353 0·~2270 0,9543 

QT 
r2. 

0,0007 

0,0025 

0,0050 

,Q,0079 

O,OII2 

0,0147 

0,0185 

o,p224 

0,0265 

. 6.-t . 
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.;;.o,oos6 

-0,0109 

-0,0170 

-0,0237 

-0,0309 

-:-0,0383 

-0,046! 
. I • • 

-0,0542 
'· ,.1 

, ·: I.--· 

0,0359 .-0,000? 

0,07!8 -:-0,0002 
\,' >' I 

0,0998 
' '' 

-0~0002 

0,!22~ _:-0,0002. 

0·;14±2 :.0,0002 
' • r' • ' 

O,I568. -0~000? 
"\. .' ~. 

0,!700 -0,0002 
• '¥' 

0,!8!3' .:.0,0002 

0,!912 . .;;.0,0002 

~ 

\fa< - n~oca 
a..,-: ' ~ .. +' 

I,0~ Qii.· Qi2 

0,8873 -0,0625 0,4568 ', 

0~8019 -:-O',II46 0 5863 1 

'' . ,· 

0,7768. -0,!567 0,6099 

0,7640 . . . ::-O,I9II 0,616! 

0,7553 -0,2193 0,6193 
.' 

,o·,7485 ,:;,0,2429 0,6I62 
''·· .. '.' .-. .' ' . i..' 

-0,7429 .:.0,2629 0,6145 

0~'7379 ..;.Q,2800 0,6123', 
. \ ~ '' 

0,7335 -0,2948 0,6IOI 

' 
;y--no.n:oca 

' 
~0,4582 .:.Q,0081 0,8888, 

•':·, 

-0,5907 
1,• ' 

-:-0,005! 0~8069 

-:-0,6180 ..;.Q~0037 0,7862' 
,. ,' .· 

' :~0,6282 -0,0030 0,'7780 

~0,0026 
'i .• 

-0,6332, 0,7740 

:..ci,6360 -0,0023 0,77!?. .•· ! 

a:7702 · :-o,6378 ,"70,002! 
1 .. 

-0,6390 ..;oiOOI9, 0,7692 
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HanmueM o'rnoweHHe ~p11ae,qeHHblX aepORTHodTeH E2-nepexoiloe 113 
'e116pal\~10HHbix co'crnRH11ii,.I 1_

1
e cocToRHl;fR ·le ·11 I; ocHoBHOH epauta'."' 

TeIJbHOH nOilOCbl . . . . . . ' 

l•·B(E2:I1KIT•::+1 ~), -/16/ 
RIK~·. · ·.. ' 

. B_(E2;11 K~ ➔ I' gr) 

KOTopoe MO>KHO onpe,qe1111Tb 113. 3KCnep11MeHTaI1bHblX ,qaHHblX 

)' IT . . 
aKcn •, L(I1 K ➔ le gr) 

R !Ki=·· - · . 
JY(J: KIT .... I' gr) 

·. l ... · .·· • .. C. 

. . y . IT 1•· . ) 

. E (I. K • ➔ r gr 5 · 
.. . • •l .. '. . ) . ( . , 
t ~Ey(I

1
K~:~lcgr). . . .• 

~I~· 

_/17/ 

r,qe 1Yo'KIT~1ri)·~- napl\11~11bHaR 11HTeHC11BH~Tb ·y-nepexo,qa C 3Hep-

:rne~ E}((lrK~::+Irgr). · ._ .-.· , . ,. , 
'B 411c11eHHbIx :pac~eTax, ,qnR orn_oweH11H E2:-nepexo,qos 113 /3- 11 Y: - . 

B116pal\l10HHblX- nonoc ·11cnoI1b30Ba1111 3Ha4eH11fl BHyTpeHHero KBa,qpyno11b
Horo! MoMeHTa Q0 ~969 flil 2:16~ 11 no11ara1111, '4To ;m(K) = (-l)K m~. napa-, 

MeTp m0 onpe,qe11R1111 ~3 3Kcnep11MeHTa ?:, 11cno11b3YR c11e,qy10ute~ OT- · · 
HOWeHHe np11ee,qeHHblX '·eepORTHOCTeH· 'E2 -nepexo,qOB: 

\ 

B(E2; 7y ➔ •5y). = 368 ± 100; 
B(E2; 7y ➔ s'gr) '. : . . . 

I 

;.f· 

/18/ , '1 ., 
·~ 

. . .- . . Taontt~a .3 
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2 ,: 
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,. 
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8. 

0THomeHHH npHBeAeHHbJX. BepOJITiiO~Tettl E2-iiepeXOAOB . 
Rf;~n = B(E2 ;I/3 ➔ I+ 2gr)/ B (E2; r8➔ I~ 2gr) , · n~ny-

. qeHHbJe a18 ,~1 . H BhI'IHCJieHHbJe 3MJIHpHqeCKHe 3Haqenmr 
m a!"n •no/ 18/. · · 

0 .. r. 

•RaKcn· 
IK 

.. /9/. 

·J,24 

I(), 9'2, 

;,1,-

Dlo 
/9/ 

· "19, 24' 
.:.. ~,6~ 

. · 28,39, 
,_ 0,52 
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Pttc.3. 0THOmeHHJI.JipHBe~eHHbJX aepOJITHOC;e~·E2..:11epexoAOB 
B(E2 ;)13 ➔ 1 + 2gr)/_B(E2; 1_13 ➔ 1- 2 gr):<--:-)- TeopeTHqecKHe 
3Ha<ieHHJI, (l>-'-<>', ~)-:- JIOJiy<IeHHbJe a'18•91 COOTBeTCTBeHHO, 

~ ' ' , - . \', ·, 

,J. ... \ 
·, 

YpaeHeH11e /18/ 11MeeT ,qsa peweH11R: mo = 14,24+1,65 i1 mo 1=~9,62+ 
•.,. . . ·... . . . · 1 • - · . 2 , ,· .-

+ 1 , 65 •. .(lIJR, Toro'. 4T06bl onpe,qe1111Tb' \ Ka1;<oe 113 H11X 11Y4We. Onl1CblBaeT : 
H3Becrnbie 31;la4eH11R R ~~en ,nonpof5yeM ~-bl~l1':1111Tb: 3M~11p~4ecK,11,e. 3H_a- .· 
4e.HHR m5M Ha'OCHOBe 3K~nep11MeHTaI1bHblX,,qaHHblX 18 - 91·>'. 

RaKcn_ 
. IK 

· -~(E2;1t3-->1+2gr) 

B(E2; 113·➔ I:... 2 gr). 
_/19/ 

,.. 
,QilR Cfll1HOB • 1\: 2, 4: 6 • 3Mnl1pl1:4eCKl1e: 3Ha4eH11R . mij3M AI1R 3Tl1X l 

, ' • \ • • • ·~ ' / • ' f 

'npi10e,qeHbl B Ta611 ~ 3. 0Ka3blBaeTCR, ycpe,t\HeHHOe 3Ha4eH11e nepBblX 
.. peweH11~. lllg~ :".' , 1 6, 0 eb1411t11e:1Hb1x. no'/ 19/, 'cosnaAa~,;' c . ri~peb1M pe~ . 
weH11eM m0 ·= 14,25+1 ;65, onpe,qe11eHHb1M·no /18/ e npe,qene norpew- · 

. ·.• ::-- . 1_· . -._ . ·i . - .\_. .·· Teo .. ; .. . . .. 
HOCTl1 3Kcnep11MeHTa. no3TOMY np11 _Bbl411c11eH11_11 RIK P113 13..:. 11 y,-nonoc 
Mbl '11cno.nbsoea1111 napaMeTp m0 = 16; 0. ' · , : . . · · _ · .. 

\ Bbl4HCIJeHHble 3Ha4eH11.R ,OTHOW~H11H i,p11ae,qeHHblX eepORTHOCTeH ne
\ ·. peXOAOB : R ;;0 P11~ CO~TORHHH /3-e116pa4110HHOH no11oc'b1 np11se,qeHbl Ha ' 

p11c.3, 113 COCTORH11H f-e116pal\l10HH~~~OI10Cbl - Ha p11c.4,H ,qalOTCR 
....., cpaeHeHi-:tR, c 3\(Cnep11MeHTaI1bHb1M11 aHa4~~11R_Ml1. R~~c", 18,91 •. 

Pac4eTbl npirne,qeHHblX eepoRTHOCTeH -nepexo,qoe. noka3a1111, 4TO, 

;-i, 

... ¢11KCl1PYR n_apaMeTp mo ,no ,qaHHblM 3_KCne~1-1Met1Ta h y,qaeTCR AOCTl14b · .. \ .· ... ,.... : . ·. . . ·:9 
.·. 

\.: '·j, 
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.. pac4eTa. c w,1e10i.q11M11CR 31<cne-' 
p11MeHTaI1bHWMl1 AaHHWMl1. 
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Pttc.4. 0THoiueHHH npHBeAeH_;, 
,· HbI~ BepoJiTuoc~eiI E2 -nepe

XOAOB B(E2; Iy--1 +,2 gr)/ _ 
1/B(E2;Iy ~r..:.2 gr), 'ooo3Ha.:: 

·qeum1 TaKHe JI<e ,' KaK.· ua 
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