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I. BBe~eHHe 

AHr8pMOHB~6CKH6 ~6KTH B opepH~6CKEX ~X 3aM6THO CK83H

BalOTCJl H8 C'l'pyx'l'ypaX O,IUIO- I! ,nByxqJOHOHHHX COCTOJIHEft. 3KcnepHM6H

'1'8Jll>HHX ,II,8HH1iX no 8HI'8pMOHH~OCTB BH6p8UHOHHliX COCTOKHHI H no 

,nByxqJoHOHHHM COCTOJIHHJIM B ~6'1'H0-~6THHX ~X H6MHOro. BH6pa~HOH

HH6 COC'l'OJIHHJI B ~~pMHpoBaHHHX ~6TH0-~6THHX ~X HCC~e~OBa~CD 

B ~e pa60T. Pac~eTaM BH6paq&OHHHX COCTOJIHHI B rapMOHB~eCKOM 

npH6Jnut6HBJIJ nOCBJD116HS pa6oTa/2/, Y1i6T MHJIHJIJJI 8HI'8pMOHH~6CKBX 
~6KTOB Ha BB6paUHOHHH6 COCTOJIHHJI 6HA npOH3B6~6H B pa6oTaxf3 •4/, 

npH~6M af3/ HCnOJll>30Ba~CD O,IUI0~8CTB~6 ~yHKUHH noTeHUHa~a HHJll>

COH8, 8 af4/ nOT6Hin!8~ cpe,~U~ero no~ 6pa~CJI B BB~e nOT6HUH8~8 
CaxcoHa-By~ca. Ms pesynTaTOB nepe~c~eHHHX pa6oT c~e~eT BHBO~, 

'Q''I'O 'R r..TTV'Q'AP. r.lii.Jn.ROnP.ffiOT'IMIIITll'I'RARl:UJY lfniFm TTP.n'Rl.IP. 'RllllinATTIIIORR'IJP. r.n-.. - . -
C'l'OJIHBJI MOZHO p8CCM8'l'pHB8TD KSK O,IUI~HOHHHe;c YB~B~6HB6M 8H6p

rBH B036~8HBJI ~8K~ aarapuo~OCTR CK83HBSDTCJI BC6 CBJll>Hee 

B B pesyJll>'1'8'1'8 llpJIJBO~T K pacnpe~~8HBD C~ O,IUIO- H ~yxqJoHOH

HHX KOMDOH8H'l' no MHOriiM ~8pi0011 ypoBHJIM. BHpaJteime ,II.1IJi M8TpJIJ~ 

8~8M8H'l'OB B81BM0~8ICTBBJI M~ O,IUIO- H ~yxqJoHOHHHMH KOMnOH6HT8-

n~eao sfS/ o Y118TOM npz~na llay~. 
~ ~ee KOpptKTHOro OnB08HBJl CTpyxTypH BOS6~6HHHX OOCTO

.IUIJII ~t'l'Bo-•nBIIX ~$porpoBSBHHX ~ep sf? • B/ 6~ onpe~~eHH 
OII8pa'l'Opli 4)oBOHOB, B KOTOpliX JIBHO ~THBall'l'CJI 8HSKB npoeKUHI 

110118B'l'OB K0.01180'l'B8 .UDtHBJl p800M8'l'pBB88MHX BB6painJOHHliX 000'1'0-

a&BI. ilpoBt~eHHWI 8B&XBa/IO/ no~Bep~ paaee o~~HHHI BHBO~ 
06 O'l'OY'fOTBBB .U~BOBHH.X OOOt'OJIHBI B ~t$)pMHpoB8HHWt Jl.D;paX • 

. · .... 
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B ~0~ pa6oTe ITpR RCll~30BaHRR HOBUX onepaTOpOB WoHO

HOB/S/ nOJ!y'IeHa WOPMYJia MR MaTp:IPIHHX MeMeHTOB U ~~."' . CpaB

HRBaJOTC.ff 3Ha'l9HR.ff MaTpR'lHUX 3.1!9M9HTOB u ~:I., B.bl'lRCJI9HlWX C 

Y'J:9TOM R 6es Y'J:STa aHaxa JM • HcCJie~oBaHo BJIWllllie aHI'apMo-

(u 'l·')t.) 
HR'lHOCTR ~ H rrp~ IJayJIR Ha O.ltHOWoHOHHli9 R .n;ByxqJQHOH-

HHS COCTO.f!HR.ff ~eilJopMRpOBaHHUX 'l9THO-'l9THUX ~ep p~03&ManDHO~ 

R TpaHCypaHOBO~ o6JiaCT9H. 

2. OcHoBHae ~PMY.IIH H ~eTaJIH pac'leToB 

B RB83H'l8CTa'!HO~OHOHHO! MO~eJIH ~ ITpH yqeTe H30CKBJIHp

HOro H H30B9RTOpHOro MyJILTHllG4h-My~THllOJ!bHOro B38HMO~eftCTBH.ff 

raMZJILTOHHSH orruc~eTC.ff 'lepes onepaTopa KBB3H'l8CTHUR ilJoTOHOB 

cJie~M o6paaoM: 

(I) 

r~e 

H = I_cr(J)o<:o<. -_!_L_ G(n,f!<~Ja-+a+ , 
iY 1c- I 1· f~ f ,j,j' ~ ·ov 'O'o' _,, ,,v \/ /( d (?) 

1 'J 'J' 
J ( J.:t I 

G(n,pjJ) ::::X(n) + ~J )((f)' (3) 

H -=- 1£ L_ z_ v,~:~(S/of' B 
tJf T j• 17' y'Y; r?tJ ( ?f'; (-'1 

-]!("' - J (4) 

+ J C?f'J D ( ?{,· f'''V u . 
OnepSTOpH if>OHOHOB Q;>.f"'<i ,· H BC8 OCT8Jil>Hii8 B6JIH'lHHI>I Onpe~eJISDJTC.ff 
Tax ze, xax B pa6oTef9( .BoJmoBYJ) IPYBXLtiW 6epeM B BQe 

tf<r:KJ =fiR~(Il,){;;:f_!_~a;l"""'"' •K P~K..)f7{d:llf!.(5) 
Jo'i l~i /. (/1 .. ~ 2 J,~l. f(/!d2. I I ._[ ~~ f • ltlz ~'"' t/Z."1 v • 

q", S"L 

~ - BOJIHOBB.ff ~yHKUHH OCHOBBOro COCTOHHBH 'l6THO-'l6THOrO ~· 
Cpe.JtHee 3HB'l6HB8 raMBJil>TOHBSHB no BOJIHOBHII <f}yman!JDI (5) JIM88T B·~ 

2 

-L- I+~ ;/((j<jr/j;jzJ} J . (7) 

6 - s (d '3 s- + 0 ,/ g- I 5 -/( -
J J.- (", ... lz.,lt~ J(-<K• K~K.z.,~, /(.CK..Jf"~ K-k~ Ko K2-l<"'r' K~ .~("4• 
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4. ~ ~ 0 . c = -()_ 
-' I 2 

,· ('', = ("' 2. 
KoHOTSHTH napuoro B38BMOABICTBHK ~ ~oro ~ p&OCqBTSHH 

:, Jz. ~ " ~z ~ tJ!"' F F,. 
H8 HCnO~SOBBHHOM OAHO~SCTHqBOM 688HCB C SRCnepZMBHTS~HHM 3H8-

ZL _ _t_ j_{B (¢ !f+ IJ7 ) + qeHHBM napHOI SHBprHH. KOHCTSHTH MY~THn~-MY~THno~uoro /. -li "/f, f.1, f.f- 1_~ f.1 K1/(l fk~-K1 /,f<i (13) 

) B38HIIOABIOTliBK onpBAeJIBHH TBK, ~T06H npll Y'IBTB npHHIUlnB IlayJIB ... f.f.f. JJ :Sl'.Jf :J~:Jf "' 

£ ~Jrrci~~&"~'+ :~Jr~rlr!f1ely; 1/], aHeprHB HH&BimHX BH6pa~OHHHX COCTOBHHI COBnSJIB 0 SKCnepHMeH-

TS~HWDJ 3H8~BHHKMH. IlpoB8ABHH pac~eTH MSTpH'IHHX 8JIBMBHTOB 
tt;. t~ Zf t~ ~" t~ t~ ~~ gt g~ u~~ . 

·{t+ ~X (Jz.J,/J,J-z)]{,K;z.(~/{3-~t";:~ ~~·1£0/''J). 
~. ~BTHO-~BTHHX AepopMBpoBSHHHX KABP B PBAROSBMB~HOI 

06JiaOTB H B 06JI8CTH SKTBHHAOB. 

Ta6JIH~ I. ll3M8H8HH8 MaTp~X 3JI8M9HTOB 

Ilo~sy&Ch BapR~OHHHM np~OM Ees Y'IBTS C Y'IBTOM 8H8KS ~y 
6{( (jj~u)/ !-~) lf!c~~~))- ?I< Y:c~"i Yjc.~v-iJ) = qr4> 

H,lij)8 SH&KS 
~' 

~ iz u 6es Y'ISTa \ 1-~~, 
~' ~~11na C y<IBTOM \x\ np.IlayJIH 

UOJll"IHM OJIBJzyiJllyll CBCT8yY yp8BH6HBI: 201 20I 201 .15? .51 .58 .82 
20I 201 205 -.56? -.85 -.81 .93 

L f{w- 2n)R.nS:,- J< .. , R~ j = 01 
201 204 205 -.13 -.13 -.13 .98 

/.fJ ~d 202 301 303 .05 .I .09? .96 
li' ' t tt ct t (15) 203 221 224 -.136 .045 .039 .86 

f:Jrn -=::: --ln+/1/n}-n L\.:.- 1/ 1/=.n 204 20T 205 -.:?.4 - ?4 - ?~ Q~ 

I 
'-" - c_··, ._.~-If\ ( (.."'/'-'<• I 1it'// 301 221 324 .446 .1?6 .150 .85 - v." .1~ &:. ,/,-'.._ 

(16) 
305 20I 304 -.3 -.29 -.2? .91 

rAe f< - b I• :f.,' 
- ~~:~ (f+~, ... JS2~,z . 201 201 20I -.64 -1.16 -.54 .400 

201 221 221 -.26 -.085 -.0?6 .85 

SL (tit-il-~-.!_ JJ!.(If P/:/r)~(i._A,f<,~'j,f,J',) -+'0f/J.);{(.A,('Itij,!J,1 ~~8 ER. 221 202 221 -.22 -.03 -.025 .85 

. "G, 2. I "t 7 t" / v y; ~ . ' {Y. X . ' 201 301 301 -.088 .I .089 .89 
',j, ?l1("r' J.. )~fiLe 202 221 221 .145 .053 .046 .85 

1 [1+ i ;!( {J~Jt/rftJ'z J] 1 
301 201 301 -.056 .046 .035 .81 
322 201 322 -.46 -.46 -.45 .95 

Rn. Mil 201 201 20I -.0?1 -0.14 -.008 0.48 

= (L(M . .J~+L[ft~"1/YI-(Qc;: jj '~~ .tuTh 221 201 221 .II5 .135 .124 .92 
' .85 i. ''- i-1.. J., t( '2 201 221 221 -.26 -.085 -.0?6 

30I 205 301 .12 .12 .II6 .92 
3. Jl,eT&JIH pao~eTOB B 060yz,Jt8HBB pesy~TSTOB 

) 
323 204 323 .156 .156 .13? .88 

lJ.M OII1108HH.II opeAHero nOJIJl 6WI IIOUOJJJ.SOBSB nOTBHili!8JI CaR-
.t'¢ Pu 

201 20I 201 ... 39 -.81 -.51 .85 

OOHS-BJA08/IO/. Y~THB&nBO~ O~O~SC~IIqHY8 JPOBBB 0 rn&BHHM RBSH-
221 221 445 -.16 .007 .00? I 
202 321 325 .16? .16? .16? I 

~OBYM ~IIOJIOM f/ c4+9 A11.11 BeiTpoHOB II ;V =3+9 AU npo'l'OBOB. 203 30I 303 -.148 -.148 -.135 .89 
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U ~,g,_ 
B T86JIBI1,8X npBBO;JI.R:TCH SHB'q8HJIH j,; 1 BH'DICJI8HHli8 C y-qeTOM 

H 6es y-qeTa rrp~a llayJIH,a TBBXS C y-qeTOM SHaKa npoe~ yrJIO

BOro uoueHTa (F) Ha oc~o cBMMeTPBB Jtecflo~MfpoBSHHoro Jl.np8. 
7//,#2. 

l1s Ta6JI. I mutHO , 'qTO BeJIH'IHHH · U J" nplll y-qeore SHalUl f 
38M8'rHO p8SJIB'q8JDTCH. Bo BC8X CJiy-qSJ!X nplll y-qeTe SHBK8 r SHa-qe-

? ;.IV' I, :Ut 
HB8 MaTPB-qHOrO 9JI8M8H'r8 LA- .:tN yB8JIB'qBB88'rOH B JtB8 pasa, 

-qo,ro oorJiacyeTCH C ~OpMyJIOa (10), HO y-qeT npBHQBna llayJIB llplllBO

;II,BT K 38M8THOMY yM8HI>W8HBID aroa B8JIB'qBHH. MO:&HO 38M8'rBTI>, -qo,ro 

npB BHIIOJIH8HBB YCJIOBBJI /1.[4./, = ?l,f't /, BJIB A~('e'~-:=.),~{'z/L 

SH8'q8HB9 MS'rpiiJ-qaoro 8JI8M8HT8 ~~f2. yBeHB'qBB88TCH B COO'rB8T

CTBBB C (II) Ill (12). YMeHJ.meHBe SHa-qeHJJI MaTPlAHllX SJI8M8H'rOB 

ZJU/.3.21 /6 t! C'. .!U r·' ' B L/1. 14 yBeJIB'q8HB8 BX B n 06'bfiCHH8TCH 
b't 

BKJIS,JtOM BTOporo CJiaraeMOro B ~BrypHHX CK06K8X ~pMyJIH (13). 

0,JtHSKO y-qeT SHBKS f'1 He !IPIIIBOJtlllT R 38118THOMy BSM8H8HBJl OyYMbl 

U""-MSTPH'qHHX 8JI8M8HTOB J,; no BCE!Il COC'rOJIHIJHM. 

H,lijl8 
RPh 

).,C'"' w 
20! 

ID-S 221 
£1\ 30! 

3II 
32I 

20! .tlr 221 
~ 301 

3II 
32! 

1.35 
I. I 
I.B 
1.38 
I.75 

I. 
1.3 
.450 
• 950 
!.25 

Ta6JIBua 2. SHeprHH o,JtH~HOHHHX cocroHHBI 

6es ~eTa aHaRa C z:!8TOM SBaKa 

Ees_yqeTa C y-qeTOM 
np.lJayJIH np. IlayJIH 

Ees ~eTa C y-qeToM 
np. lJayJIH liP. IlayJIH 8RCn. 

YJ t w t JJ p.r- liJ Rt- J) 

.88 .89 I. I .95 .58 .85 1.2 .96 I.217 

.87 .94 .93 .96 .78 .92 .89 .96 .82I 

!.7 .97 1.73 .98 I.72 .97 1.?5 .99 I.786 
!.36 .998 1.37 .99 I.37 .99 1.37 .999 I.358 
I.5 .93 1.6 .9? 1.66 .96 I.69 .98 1.67 

.68 .86 .?9 .92 .60 .86 .82 .94 .83I 

.9 .90 1.0 .94 .93 .90 I.O .95 .9?7 
.397 .99 .41 .99 .396 .99 .42 .99 .328 
.95 I . .95 I. • 95 I • • 95 I • .944 

I.I5 .95 !.2 .99 !.2 .99 1.2 • 99 1.238 

8 

~ 

... 

1 
I 

I 
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113 Ta6JI. 2 mutHO , 'qTO npH y-qe'l'e SB8K8 fl-l SHeprlllH OJtH~
l 

HOHHHX COCTOHHHa flO'qTJ4 He M8HH8TCH, C poC'l'OM 8Ha'q8HIIJH MaTPIIJ'qHOro 
?JJ:!.. ()+Ill 9JI8M8HT8 {A j; 8MliJIHTy,lla . 'J~ 'j -cOCTOHHBI YM8HI>WB8TCJI, 

y-qeT np!4HQBna llay~ S8M8THO yBeJIIIJ'qiiJB88T 8YDJIBTY~ STIIJX COCTOJIHI4ft. 

B T86JI. 3 rrpiBOJtlllTCH SHeprHJI ~HOHHHX OOOTOHHBI H flOK8-

SHB88TCH BJIBJIHIIJ8 rrplllHQBna llayJIH H8 SHeprllllll JtB~HOHHHX COOTOJI

HJ41. 

MO:&HO O,JteJISTI> BHBOJt, 'qTO M8TpH-qBH8 8JI8M8HTH BS8HMOJt8ftCTBIIIJI 

JtB~HOHHHX 0+-oOOTOJIHIIJI 0 nepBHM OJtH~HOHHHM 0~-cOCTOHHRSM 

Ta6JIBI1,8. 3. 3HeprHH JtB~HOHHHX COOTOHHIIII 

fl,D;po 
?J6ea y-qeTa SHaRa 2! C y-q&TOM 3HaRa 

2n t•M& ~ ..... ~t 

1f )I . K ,tit, )tl f•'~ 
Eesrri;eT. C ~eT. Eesrri;er. C ~eT. 
np. YJIH np.llayJIH np. y~ np.llayJIH 

20! 20I 2.! 7.3 2.2 7.3 
o+ 22I 22! 2.9 3.4 2.6 3.3 

30T ::lOT AQ ? n QQ ., n 

+ 20I 22I 2.4 4.3 2.4 4.3 

.ur1Th 
2 301 32I 1.7 4.I5 1.7 4.!4 

o- 2or 301 1.5 7.3 1.5 7.26 
22I 32I 2.6 3.84 2.55 3.84 

2- 201 32I 2.4 4.3 2.4 4.3 
22I 301 1.6 4.5 1.75 4.5 

201 201 2.7 5.46 2.7 5.46 
o+ 22I 22I 2.38 3.53 2.24 3.47 

301 301 3.63 4.56 3.63 4.55 
I OK 20! 22I 2.7 3.I 2.4 3.! £R 2+ 30I 32I 3.57 4.24 3.57 4.24 

3II 3II 2.76 4.83 2.76 4.83 

0- 20I 30I 3.3 4.74 3.3 4.?4 
22! 32I 2.88 4.I 2.85 4.! 

2- 201 32! 3.2 4.I 3.25 4.I 
221 301 2.9 3.37 2.9 3.35 
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np11 yti8T8 SB8K8 fl yBeJIK'IRB8DTC$1, RO yt18T np11HQJIII8 llayJDI np11-

BO~T R IIO~TJI IIOXHOI KONn8HC8~11 9TOro yBaHB~8HB$1, 

CJie.Q'eT O'N8T11'fl>, ~TO loi8TPIAHH8 9.118118RTH B88IIJJIO;Jt8IOHJI$1 

M~ ~~HOBHWM z+-oocT0$1H18M 11 nepBHM 0+-o~~HOHHHM COOT0-
/61 221 

DB811 B [ R yM8Blo11181)'l'0$1, 8 B T-h yBeJDIU:SSJ)'l'OJl, ytl8'l' 

npa~na IJayJDI OHO:SS npBBO~T K yM8m.DI8HJIIl 9TBX BeJDIUR. Pac

OUT8RJIH8 8H8pl'BB O~~HOHRKX COOT0$1HBI C yt18TOM npaHQJJna IJay

Jlll ~O'l'8TO~O xopomo COl'.llSCYDTC$1 C 3KCII6pHM6HTOM.£nz30CTh 3Ba~6-

azi 3H6pl'HR ~HOHHHX COCTOJIHHI,nO.Ilyti6BHHX C yti6TOM H 663 

yt~eTa 9Ha.Ka f , 06'b$1CWI6TC$1 COBD~6HH6Y cyw.aapBHX 3Ha'l6W MaT-

u~~~t.. 
pH'IHHX 8Jlet.46HTOB ~· o6on BE.D;OB.MOlltHo c,~tMaT:& BHBOJt,'ITO np:a 

OIIHCaHKH CBOICTB RHSRO.Il~ BH6p~OHHHX COCTO$IHHI '16THO

ll&'l'RHX ;JteqJoiUJ!POBaHRHX .R;D;ep H6 o6gsaTe.ll:&RO yqHTHBa.Th 9HaR npoeK-

UHR yr.llOBOl'O YOY6HTa Ha OCh CHMY6TPHR ~a. 

ABTOps BY:PaxaJlT 6.Jlaro;~tapaocTh B.r .CMoBDeBy, JI.A.Ma.noBy H 

B.O.HecTepeHKO sa ~eHHHe COB6TH H o6c~eHHJl. 
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H3AaTenbCKHA OTAen 06beAHHeHHOrO HHCTHTYTa HAePHbiX HCCneAOBBHMA 

HenMea ~.H., WHpHKoaa H.~. P4-83-814 
Y4eT nPHH~Hna naynH npH H3y4eHHH aHrapMOHH4HOCTH 
BH6pa~HOHHbiX COCTOAHHH B A~OPMHPOBaHHbiX AAPaX 

npH HCnOnb30BaHHH onepaTOPOB ~OHOHOB/S/, 3aBHCfl~HX OT 3HaKa npOeK~HH 
yrnoaoro MOMeHTa Ha OCb CHMMeTpHH Ae$OPMHpOSaHHOrO AAPa, OnHCbiBa~TCA B03-
6y*AeHHble COCTOAHHA 4eTH0-4eTHbiX Ae~OpMHPOBaHHbiX AAep. H3y4eHO BnHAHHe 
S3aHMOAeHCTBHA KBa3H4aCTH~ C $0HOHaMH C y4eTOM OCTaT04HOrO MYnbTHnOnb-Mynb
THnOnbHOro B3aHMOAeHCT8HR H OAHOSpeMeHHO C y4eTOM npHH~Hna naynH B ABYX$o
HOHHbiX KOMnOHeHTaX BOnHOBOH $YHK~HH Ha CTPYKTYPY H 3HeprH~ BH6pa~HOHHbiX 
COCTOAHHH AAep. noATBep*AeH BbiBOA 0 TOM, 4TO KOnneKTHBHble ABYX$OHOHHble co
CTOAHHA OTCYTCTBY~T B Ae$OPMHPOBaHHbiX 4eTH0-4eTHbiX AAPaX. 

Pa6oTa BblnOnHeHa a fla6opaTOPHH TeopeTH4ecKoH $H3HKH OH~H. 

C~eHHe 06oeAHHeHHoro HHCTHTyTa AAePHwx HccneAoaaHHH. AY6Ha 1983 

Mellev F.H., Shlrlkova N.Yu. 
Making Allowance of Paul I 's Principle at 
State Anharmonicity in Deformed Nuclei 

P4-83-814 
Investigation of Vibrational 

Using new phonon operators which depend on a sign of angular mo
mentum projection onto the symmetry axis of a deformed nucleus, excited 
states of doubly even deformed nuclei are described. The influence of the 
quasiparticle-phonon Interaction taking Into account the residual multl
pole-multipole Interaction and Pauli's principle In the two-phonon compo
nents of the wave functions on the structure and energy of vibrational 
states of doubly even deformed nuclei is studied. The conclusion Is confi
med t hat the collective two-phonon states should not exist In doubly 
even deformed nuclei. 

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