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B llOC~e~e ro~ óano rrpe~OEeHO HeCKO~KO KBa3nKRaCC~eCREX rro~

XO~OB, HCllO~3yromnX MeTO~ Wa30BOrO rrpOCTpaHCTBa ~ O~CaHHfl oómnx 

CBOHCTB KO~eKTnBHOrO ~ID[eHRfl, ncxo~ n3 r~OÓaKbHHX xapaKTepnCTHK 

anep (rurOTHOCTb, TOK, TeH30p ~aBJIeHlIi1••• ). I'JI,n;pO,IJ;HHaMlfqeCRaR: naprmta 
RBnHeTCH TO~KO npe~e~HHM C~qaeM, KOr~a rrpe~O~araeTCH ~OKanDHO ~e

pH~eCKHR TeH30p ~aBneHHH, H, KOHe~O, He rOnHTCR ~ OITHca~ Ko~eK

THBRllX ,n;BIDKelIlrtt C ~e~opMaune'i1' B HMIIY~CHOM rrpOCTpa.HCTBe 11,2< 
IvhrnpocKOIDrtIeCIOI OÓoCHOBaHHHM KBa3llliJiaCCH'IeCIWM uonxonou R:BJUIeTeJI 

rro~o.n;, ncrro~3YromHft ypaBHeHHe BnacoBa, npe~CTaBnHIDmee OOÓOM KnaCCH

llecrodt npenez aaaacamero OT BpeMeIm ypaBHeH:IDI XapTpJI-OOKa. PemeHIDI 

~eapR30BaHHoro ypaBHeHHH ~acoBa COOTBeToTByroT Ko~eKTHBHIDj MO~A, 

ROTopHe HyKHO OpaBHRB2Tb Herroope.n;CTBeHHO o pe3Y~TaTa~m KBaHTOBoro 

npRó~eHRff ~allHHx Wa3. no CHX rrop rrpn n3y~eHnH r~OÓa~HHX CBOllCTB 

rHraHTOKrrX pe30HaHOOB mnpOKO HcrrO~b30B~pb TO~RO ~aCTHHe pemeHHH 

~aBHeHRR BnaooBa, OOHOBaHElle Ha CK3RnHHr-rrpnÓY.nXeHHH ~~ 

paollpe.ue~eHRR/3 - 61. He.n;aBHo Ó~ rro~eHH Óo~ee OÓmHe pemeRllR, c 

yqeToM ,IJ;eÇ}opj,fallIm HMIIY~OHoro rrpocrpascrna oonee BHCOROfi MY~TIDIOJIS

HOOTJY, IWTopue rr03BOJImOT ormcasa'rs TaKJKe n m'l3KOJIexaIUne ROJIJIeRTIrnHHe \ 

oooTo~7,8,9/. TaRllM oópa30M, ceftqac ll1ieeTQR rrpaKnrqeClm rrOJIHaff 

YCBaSHKJI8COlftIeClcaJI anepnaa WYUKUIDI OTKJillKa, KOTOPY1O MOEHO RCrrOJID3o

- B8T:b )I)IR. psmeaaa ÓOJIee CJIOJKHHX npoõaeu, TaKIDe, KaK azaaaae resmepary

pu D yr~oBoro NOMeHTa Ha ~epHoe K~eKTHBHOe ~HXeHBe. 

B OM3R -c. 3TI:!U npe;n;CTaB.JIHeT HHTepeo YTO'tlHI'ITb rpa~ rrpnHeHH

'OOTR ypanueaaa Bnacona, T. e. ouemrn, BRJIa~ KBaHTOBl:lX nonpasox. TIpo

\~aB npeoõpasoaamre Bnrnepa c TDHF - ypannenaex llo.nytIaer,~ ypanneune 

Wmanm pacnpenenenna r(~ ~ t): . 
r ~ 1(- -t) 2..' [t A ] .fJM_ - '/(.z) 

()t TI 't,fJ == r W7 L "12. /1 ('e> fi i) (-t, fi t) 
(I) 

.1..1. J M (JJ " S
l11.,1.. a v.MeW_.::!: :~;!!aJffi:iO~:e:::~p, !lyaccona.
 
I. ..... P t ,

t,lt)lf:I/t" +0((1)+ ~~t)- oaaocororacoaaaasã raMHJThTOIDIaH, lj nr 
~epHHn li ICY~OHOBCKliH llOTeHIJ;PIamI. 

TIpellUJ;e 'lIeM npn:CTyrm:Tb R onenxe tI.. - ~eHa B ypéil3Hemm BJIaCOEa, 

~eproleM ~a MOMeHTa. 
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1) He.fIBHO ImaHToBhIe sQ:4leKTlI (npmnnm Ilayna) YJK8 BJ:JIO;8HbI B ypan
He!U1:e Bnacoaa 'tIepes Ha'tIaJIbHbI8 YCJIOnHH. l{aR n'OJ\2saJI Ecp-i 3 , ypannemre 
Bnacona JIBJlfIeTCH B ;n;8McTBnTcJIbHOCTH ypaanennen .J1JrymIJIJUI (c canoçorora
COnaHHllM rrOJIeM) II rroToMy coxpaIDIeT rrJIOTHOCTb TO'tIeK B Q'Ja30BoM rrpocT

pancrne , CJIe)J;OBaTeJlbHO, ec.na MhI c'rap'J'yeM c panaoaeonoã WYHKtI;IU! paQ

npeneaeaaa, y.n:oMeTBOpffiOl.l(eM rrplIHIJ;lUIY Ilaymr Cf< ~J ), ona óy;n;eT npo- . 
;n;OJDKaTb y;n;OBJIeTBOpJITb ertJY, HeCMOTpJI na nOJIllOC'l'bIO I\JIaCCUl1ecKYIO ;n;IHIaMll

KY· 
IIepBaJI RBaHTOBaFI nonpasxa (cn, (I)) B c.n:yl1ae JIOI{aJIbHOrO cpeznrero 

rroM llMeeT BU;n; 

.J..L (j3 !Ir?, t) . -t ft.:t, 1;~) c2) 

J.'t·~:li ~~. ~Xll )f1~!í ';)f'". ) 

OTKY.n;a CJIe,nyeT, 11;'0 OHa .n;aeT BKJIa.n; TOJI:SKO B TpeTH~ f ,-MOM8HT ypaB

HeIllIJI BJrjCOBa, HeoÓXO;n;rn.rnM .IJ;.1I.f! orracanna OK'l'yrrOJIbHbIX lCOJIJIeI{TlIBHHX COc

TORHníl'1 • 3TO JIBJIlleTCJI Cep})8SHID~ YRa3mrn8M na TO, l1TO BrrJIOTb ;n;o RBa

;n;pyrrq~HhIx Ko~eóaHlIM JIBHHe KBaHTOBhIe scIxIJeKTbI uecyaecrnemru. 

B 8TOll saM8TRe MbI paCC'tll'lTaeM JmaHTOBYIO nonpanxy K' o'RTyrrOJIbHOMY 

RBaSHKJIaCCIll1eClCOMY OTI\...llliKY, HcrrOJIb3YJI M8TO,IJ; 3ajmaHM uerro'.qroI MOM8H

TOB KnHeTI1l1eCROrO ypannerma, rrpe,Il,JIOJKeHHbIH B /7 . ,1I.Jui orracaaaa xoneca- • 

HUM HeÓOJIbIlIOM MyJIDTHrrO~HOCT:i'I y;n;o~eH neron BMpnaJIOB, .r ;e , MOMeHTOB 

ypannetraa .n;BlDlteHJUI rro xoopmmaraa, CJIe.n;yH crar se I"~ ;n;JI.ll OI{TyrrOJIbHO

ro cJIYl1aJI rroJIY~1aeM cncTeMY ypaBHeH"Hí1 

rfX.X~ ,tUiot~ + (J; ' .. - e'l( -1l,'K -~if.i -/ U. -/. ?j. =0JJ " ,I,t t.,r ''1/ ~I ~ llC I )'., /( 

(3) 
'1.ft nij.' - /fv ". tL':e ·.t !(!]e :':. + I!e :::) :l."~ -fl'iN =o) 

!t fliil< + f IIR,·~t ';JU, + R., ~ui + P dUte 
~ ta, I ~Xt ,Ir" ~=te ~'! ~Xe 

. zt 
-.!...(r ~ ~t +. p. ;, ~·t ~ i) I1tt)) J/ = l.. r 1"0. et~
l' jft, ;}::t, ire 7 Xt + V ~ ~ 'Im)! ;)Xi 'JX;' 'JX/C ) 

rne J'=fnl((~P;I)dJp - llJIOTHOCTb anepaoro semecraa, UJ~t)=/I1I"fl/ 
- cpemtaa CKOpOCTb HYKJIOHOB, I'ij - TeH30p .n;aBJIemrtt, ~ ='" 1,.,,- a . 

•f. 3.ID " J J'"!'v..--Ih/ flIifQj... 'ti{ ("'" RV;1f -/fj; .:Ctc :t;rl!. , n~'1( =.!"",/K J;e , u. =p~. UJ~/h1 ' 
~. 11 ./fJ::ti~teUtLS.·/If1, -c T/:Jt'j %}Jüí1JS, ' r - e,I(HHUlIHHM BeKTOp BHellIHeít 
I{tPMa.Jm K rrOBepXHOCTH s, 7' - Koa<M>HuneHT rrOBepXHOCTHoro HaTRiKe

mUI, r:.'/I =!;,(i) ~'~K 1..'Ycl~ , ,yiJ= / 7-ri; cl~' !ri ) ;P(i) ~~ i=2.. +f u. 1.- .
"J j} , ;)"\ / ir-~II ' -.r /nA),tt it ~ • ~)!. 
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:1 
Tor,n;aBapnauaa ypannemrã (3) rrOSBOJImOT orracars oKTyrrOJI:bRbIe IWJIe6amUI 

~pa c y~eToM ~eqop~mrunI rrOBep~{OCTH ~epMR BrrJIOT:b;f0 oKTyrrOJI:bHOn. f =J7!T::l~[i(~L,~tt ~{.LN,eI+{·L~tt)- ia~it +{ Lk(t.,.{.L;(JJ~ fL~'/I).CJIe~H rrpaBHJIaM Bap:brrpoBaHHH HHTerpai:oHHx BeJIn~H OI, MO~HO BUBeCTH 
OTMeTJfM e~e O~H rrpHMe~aTeJI:bHHH waKT, CJIe,n;yIDUrAH HS (7): KBaHTOCHCTeMY ypaBHerrntl: ~ cMell~eHHfi J.. (i t) ""A ~i II ,IJ;RHaMIPiecKHx nepeaemrsx 

BaH rrorrpaBKa SaI~JIReTCH B cJIY~ae cpe~ero rrOJIR OC~HJIJIRTOpHOro THrra.Jf1~'1t H !n~,K : 'I 

QJIl ,,+ l~ '" -te. -In.'/C - f!li_ ' - ~ lu/( -~ 1ft,. =: o 
J .'1 I,/f( 'I, ,J F ) 

(1. L"!'t ' dI. ~ 1::.. L •• ~ _ ., = Q'fl~~/( JS mA tr K"(LV/C' L;,i/() í/Y/I I 

!Í7.'N-!f.(II.,(J~et +lfll'lt +!lJ··!l1,.ff)-J~;Il-/n.K,i -Ilhi 7~~ =j 
( 4) 

~"t, , ;/,' ~~) 
13 

rne V (; l.%j :t'"J~ , K.:: 1,2 A1 _ pamryc Sl,IU>a. IIpH BHBo~e (4) H,IJ;epHaH'1('"I,J j} ~ V ~ 
MaTepnH C~TaJIaC:b HeClnIMaeMOH, a Ta~e HCrrOJI:bSOBaJIHC:b paSJIO~elU[ff 

J J 

}: (i i) • L.lt) + ~ L, . fi))1. + L:. L·. lt)~. :c (5) 
i J , jaf" J J;It~f "/Í1t 'I ~I( 

J 

A P. ri fI :::; lJ...(i.1 + "2. ~i'li(t) z, (6)
lJ "J J / • 'I f /l'=, " lO 

OrrymeHHHe B (5) R (6) ~eHH 60JIee BHCOKOM cTerreKH rro ~i OTBeTCTBeH
HH, B OCHOBHOM, sa KOJIe6aHI{R 60JIee BHCOKOn MyJI:bTHITOJI:bHOCTll. YCJIOBlle 

f.J f J,~ - o, He06xo;rr;HMOe, ~T06H HCRJIIOlUIT:b ,nBIDIterme ~e'Tpa TJDKeC
TH, Be~eT K JIHHe.tíHOMy cooraoueamo Me1lUlY L~ H. Lil/'" I I . PaBHOBec
H8H wopMa ~a rrOJIaraeTCH c~epll~ecKotl:, rr08TOMy Bce HHTerpaJIH c L~j H 
D~ Hc~esaIDT. ~ TeHsopa ~aBJIeHHIl B paBHOBeCHH rrpHHHMaeTCHn.. -J:. !!?A Ill.;.t., rne tr, ":'CKOpOCT:b illepMH. .llaJree, rIO onpenexenan 
~ ~ ~ ~ o

1".·_ ~Jt~~ %If + Jt·~~k),t~. 
IIo~CTaBJIHH cdá. (6), HaXO,IUIM: D'i ~ = In"'/K·fS/"lTR

r 
• BapHaruurlC:. H 

J~/i" JIBJIfIlOTCH JIHHeihIHMH KOM6HHa~.m ~"J:,/IO, tI/ • ';JIC 

3aMeTHM, HaKOHe~, ~TO, KOM6HIDIPYH Vt'/I H ~ k' MOJltHO rrOCTpOHT:b
,J '1/ J I1 

sapaamm reusopa HHepmm rpersero panra "!?IA -/j,rx. ~.x. J,';t. = r.~it'" ~{/l ·V"ii • 
!f ~.. ' a TaKJKe aapaanaa MarrmTHóro Ima.n;pyrrOJI:bHOrO II -ropoamroro ;n;mIOJTh
Horo MOMeHT0B. CJIe~OBaTeJI:bHO, ypaBHeHHi (4) OITHCHBaIDT cooTBeTcTBynmHe 

MO,n;H. 
~ Bap~~ KBaHTOBOn rrOrrpaBKR KMeeM 

~ 0 i 'li J~ - J2/J X. l ~V'U J%' (7)j i! '(m 
1 

!.'J1%,. ~~. )2!. - l(Jn '1l=f 
3 

't ~2i ~:.r. ~27' )%" • 

3TO BHP8JlteHHe ~erKO rrpe06pasyeTcH B HHTerp~ no rrOBepXHOCTH, r~e 

1 
110 TO~ xe rrpK~He He ,n;aeT BKJIa,n;a H KYJIOHoBcíoe rrOJIe, HMeromee KBa~a
TH~ID SaBKCHMOCT:b.OT pa~ca Bl~TpH ~a ( 10/ , cTp.43) 
~ cwepH~ecKHx H,IJ;ep, paccMaTpHBae}~X 's~ec:b, CHCTeMa (4) pacrra

,n;aeTCH Ha OT~eJI:bHHe 6JIOKH, K~n HS KOTOpHX ~aeT cBoe ceKYJIHPHoe 
ypaBHeHRe ~ HOpMaJI:bHHX ~acTOT. ~ RnJIroCTpanHH rrpHBe,n;eM HaH60JIee 
npoc'loit' H3 HIU(: ..., 

't 

(l~~)~,u -J-Z11 J =(J I 

(8) 

A(~1lJ +iI(V,,,) - 3'Jn1J • O ) 

. J/nLl + 1fyxnJ +~~JJ =0 . 

3.n;eo:b ~zit&J J ;e1"'Jclllt~,J+/'n.lJ,f+/'n-f',J, ) r='1'1!//flJHL 
) 

fi =(~~-X){(d"T/J,f",A , X - napanerp ~eJmMOCTH. KBaHTOBaH 
nonpassa y'tlliTHBaeTeH 'VIeROM c ,l a 1PI'TiYh1.1,{':4 

COOTBeTcTByromee ceKYJIHPHoe ypaBHeKHe 

~ 1( 1& .,A-+) 'TY+J.fJ;+ f/Ji' +t.t =() 

,n;aeT ~aCTOTY BHCOKOJIe~ero oKTyrrOJI:bHOrO peSOHaHca 

(,);(HEoR)~f(~6J' +~)+[f(':Y+JjJf- {':,6/-'~f '" ~ J' 
H HHSROJIe~erO oKTyrrOJI:bHOrO peSOH8HCa 

w3~ (i EO~) =f( ~cr H;})-{«fr +3;')':. 'f}f-t.ttIL", ::,,8 + ::r= 

=[(flt-,1XI1) +O"Ar~IJJf.tPf)"'T/'t3mA. ~ 
Kak BH.n;HO, KBaHTOBaH nonpanxa xe CKaSHBaeTCH na 8Hep~ HEOK 

Jl 'COCTaBJIHeT OKOJIO 1% 'SHepI'lDI lEOK (MH opezmax H,IJ;ep). Momro rro
KaSaT:b, ~TO TO ~e caMoe crrpaBe~o H OTHOCHTeJI:bHO BepOHTHOCTen 8JIeK
TpOMarHHTHHX rrepeXO~OB M3 SIRI COCTOHHftn. 

3TOT peSY~TaT aaBHCHT: KOHe~o, B KaKOn-TO Mepe OT rrapaMeTpHaa
qHH ~epHHX CHJI H8 rrOBepXHOCTR ~a, HO TeM He MeHee MOZHO ~KaBaTD, 

~TO KBaHTOB8H rronpaBRB K ypaBHeHHD BnaCOBa cJIa60 BnHHeT H8 RO~eKTKB

HHe oKTyrrOJI:bHHe COCTOHHKff aTOMHHX ~ep. 

B saKJIIO~eHl!e MIl XOTnM nooaaronaparr, npoéeccopa 11.H.MHxaitlroBa sa ~ ~epHHi rrOTeHqHaJI MoseT 6HT:b anrrpOKCKMHpOBaH rrOBepXHOCTHHM HaTEXeKHeM. 
'~ 
1 
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r,rnorO'tll~CJIeHHbIe ,II;JICIC'JCClUI 11: rrOJIe3HbIe rrpe,IJ,JIOJKeHI1JI. O,IJ;MH M3 HaC (M.oU. T. ) 
ÓJIarO,IJ;apeH rrpoweccoPY, n.r,COJIOB:seBY sa ~OCTe~pltlliMCTBO. 
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Eanb6Y.QeB E.E., ~H Topo M.	 P4-86-551 

KBaHTOBhIe rronpaaxa K KOJlJleI<:THBHOMY 
HAepHoMY,D;BHJKeHHlO 

Hayxaerca 3<p~eKT KBalITOBOll nonpaaxa K ypaBHeHHIO BlIaCOBa, 
HCrrOlIb3yeMoMY nrra KBa3HKJIaCCHtlecKoro onacaaaa nnepaoro KOJlJleK
THBHoro ,D;BHJKeHHH. Iloxaaaao, qTO HH:>KaHIIIHll MYlIbTHrrOlIbJ:lbIll OTKlIHK, 
na KOTOpbIll MO:>KeT BJlHHTb nonpaaxa, - oxrynorrsnsrã, O)J;HaKo no BelIH
qHHe 3Ta nonpaaxa OKa3bIBaeTCH npeaeôpescar-ro vrarroâ reate )J;JlR: BbICO
KOJleiKaI.QerO, TaK H nrra naaxorreacamero orcrynorrsnsrx KOJllIeKTHBHhIX 
COCTOHHHll. 

Pa60Ta BbIlIOJlHeHa B JIa60paTopHH TeOpeTHtleCKOH <pH3HKH OHHI1. 

Ilpenpmrr Oõsenaaennoro HHCTHTYTa anepasrx accnenoaannã. Ilyõaa 1986 

Ilepeaon O.C.BHHorp~oBoll 

Balbutsev E.B., Di Toro M.	 P4-86-551 

Explicit Quantum Effects 
in Nuclear Col1ective Motion 

In a semiclassical approach to the study of nuclear col1ective dynamics 
the effect of explicit quantum corrections to the Vlasov equation is ana
lysed. It is shown that the lowest multipole response affected is the octu
pole one. However, quantitatively, these corrections are very smal1 for 
both high- and low-Iying octupole states. 

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