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SUMMARY 

The one-particle (quasiparticle) Ha
miltonian no always possesses some kind of 
broken symmetry thus violating the corres
ponding conservation laws or selection ru
les. The restoration of broken symmetry can 
be achieved by taking into account the par
ticle (quasiparticle) correlations. In the 
present paper it is proposed the method for 
c,on.$trll'cting the effective separable forces 
h proceeding from the conservation law for 

a given additive integral of motion F 
(eq. (6)). In RPA these forces contain no 
arbitrary parameters (eq. (8)) thus allow
ing for an explicit elimination of the Gold
stone gapless branch ("spurious" state) of 
collective excitations (eqs. (9) and (11)). 
It is found that effective forces h always 
contain the term (eq. (13)) which cancels in 
harmonic approximation, the "localizing" po
tential in uo • This po~eritial removes the 
degeneration of the many-body states with 
respect to collective coordinate ¢ con
jugate to the integral of motion (eq. (4)). 
The rigidity y of the "localizing" poten
tial and the mass parameter joare defined 
as the energy-weighted sum rules for F 
and ¢ , respectively (eqs. (5) and (12)). 
The frequency w~ of harmonic oscillations 
of the static symmetry-breaking,field is 
connected with those parameters (eq. (15)). 
The estimates of y , j 0 and w~are given 
for some cases of broken symmetry. 

B R~epHUX CHCTeMax HMeeTCR p~ ~HTHBHUX HHTerpaROB ~BH

zeHHR, raxHx,Kax HUnynbc lJ, yrnoso~ uoweur ~~, qHcno qacrHU 

IV , H30TOnHqecY.H~ cnHH ~ (npHOnHzeuuuA HHrerpan ~BKEeHHn), 
COXpaJ!eHHe KOTOpUX TeCHO CBR3aHO C HHBapH8HTHOCThD ~epuoro 

raMHRbTOHHaHa OTHOCHTen&HO npeo0pa30B8HHA rex HnH HHUX rpynrr 

CHMMeTpHV.. ilpH HCfi0Hh30B8HHH npH0RHEeHHUX MeTO~OB peweHHR 

s~aq HnH wo~enbHUX nocrpoeHHHX qacro B03HHKaer npoOneua ue

HHBapHaHrHux COCTOHHHR, KOTOpue RBRRDTCR C00CTBeHHUMH ~nn 

HeKOTOpNX MO~en&HUX O~HOqacrHqHUX raKMHhTOHH8HOB (HHH CaMO

cornaCOB6HHUX none~) C HapyweHHOA CHMMeTpHeR, XOTH HCXO~HUe 

raMHAhTOHHaHU 6HnH HHB8pH8HTHHUH. B qacTHOCTH, HeHHB6pHaHTHHe 

COCTORHHR nORBRRDTCH rrpH HCnOHh30BaHHH weTO~OB XapTpH-POKa 

HHH XaprpH-PoKa-EoronDOOBa. PH3HqeCKH HeHHB8pH6HTHHC COCTOR

HHR MOryr 6HTb CBH3aHH C $a30BHMH nepexo~aMH, BOCCTaHOBHeHHe 

HapymeHROR CHMMeTpHH COCTOHHHA ~OCTHraeTCR yqeTOM KOppenaUHV. 

qaCTHU (KB63HqacTHU)/I,Z/ H B~eneHHeM ro~CTOYHOBCKOP. 6e3-

~eneBO~ BeTBH KOHReKTHBHHX B030yx~eHHA, KOTOpaR MOEeT COOT

BeTCTBOB6Th, HBnpHuep, ~BKKeHHD ~pa KaK uenoro (B cnyqae 

HapyweHHH TpaHCRRUHOHHOR H p0T6UHOHHO~ HHB8pH6HTHOCTH). 

EcnH cauocornacosauuoe none annpOKCHMHpyercn uexoropaw 

crarHqecKHM noreHUHanow, ro ocraroquue B3aHMo~eRcTBHR anpHopv, 

HeH3BeCTHH. B ~aHHO~ paOore nOKa38HO, qro, HCXO~R H3 npHHUHna 

HHB8pH6HTHOCTH nonuoro raUHHhTOHHaHa,MOEHO flOCTpOHTh cenapa-
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deHbHHe 3~eKTHBHHe B3aKMOAeiCTBHR, KOTOpHe BOCCTaHaBHHBaDT 

aapyweHHYD CHMU8TpHD O,I(HOilEiCTH'IHOrO(KBa3HilaCTH'IHOro)raMHHl>TO

HHaHa. KoHeqHO, TaKH8 B3aR~O,I(eiCTBHR B Od~eM CJlyqae He COB

na,D;aDT C HCXO,I(HHMH ,I(ByxqacrH'IHWH CHJlaMH (reaepHpyD~HMH 

cawocornacoBaaaoe none), a nHWb orpaxaDT csoacrsa nocne,I(HHX 

no OTHOWeHHD K paccwaTpHBa8MOMy THny CHMM8TpHH. 

C~opKyHHpyew 3a.l(aqy cne,l(yD~HM odpa3ow. Tiycrb H3B8crea 

H8KOTOpHR O,I(HOqacrHqHHI (KBa3H'IaCTHqH&I) faMHHbTOHHaH f/ 0 

H COOTBeTCTBYD~HR ewy da3HC O,I(HO'IaCTH'IHHX (KBa3H'IaCTH'IHHX) 

COCTOIIHHR 

Ho )\J) = E-v lv> (I) 

llueeu TaKZe a,I(,I(HTHBHHI HHTerpan ,I(BHX8HHR f= , 3a,D;aHHHI uarpH'I

HHMH 3118U8HTaMH ft~ll' B da3HC8 COCTOIIHHI (I) 

F' = L lvvl a/ av' 
v ... v' ' 

(2) 

·t ' 
r.l(e O..v (Q,;)- oneparopw poZ.I(eHHII (yHH'ITOUHHII)IlacrHu. EcnH 

ra:u:HnLTOHHaH H 0 
ae xoMMyTHpyer c HHTerpano:u: ,I(BHzeHHR 

((H~ F j .:F 0) , TO OCHOBHOe COCTOIIHH8 /0) (.l(eTepMHHaHT CJleA

repa HHH KBa3H'IdCTH'IHHI BaKyyu) H8HHBdpHaHTHO OTHOCHT8JlbHO 

yHHTapaoro npeodpasOBaHHII 

i.XF 
UCX.) 1~ ~ e to> 1= to> (3) 

r.l(e ~ -napau8Tp rpynnw np8oOpasosaaxR cHKM8TpHx. B ,l(aJibHeR

W8M dy,l(81l Ha3HBdTb COCTOIIHHe /0) H8HHBapHdHTHHM BaKyyYOM. 

HeHHBdpHaHTHHA BaKyyM npe~cTaB~Rer COdOR COCTOIIHH8 MHOroqac

THqHOR CHCT8MH C ~HKCHpOBaHHHM cpeAHAil saaqeHXeK MaKpOCKODH-
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'18CXOI B8HH'IHHH, KOTOpyD MOXHO OnHCaTb oneparopOM ~' conpR

zeHHHM HHT8rpany ,I(BHZ8HHgX/ 

[ cp} F] = i. ( 4) 

HanpHMep, 3TO MOZ8T 0YTb COCTORHH8 C ~KCHpOBaHHYM noHOZ8HH8M 
~ 

uea:rpa :u:acc ( F"' P), ~KCHponaaaolt opH8araux81t cxcreuw c 

H8C4lepH'IeCKHU pacnp8,1(U8HM81l nHOTHOCTH (F: jj H T.,l(. liHYKH 

cnoBaMH, raMHHUOHHaH H° CO.I(epnr B cede (B 06Dt81l cnyqa8 

HeRBHHil Odpa30U) noreH~aH •opH8HTaUHH•, KOTOpHI CHHild8T 

BHp0~8HH8 COCTOIIHHit no KOHH8KTHBHOI KOOp,I(HHaT8 q? H, B qaor

HOCTH, npHBO,I(HT K H8HHBapHaHTHOKY BaKYYKY• C:reneHL H8HHBa

pHaHTHOCTH saxyy:u:a (a TaKZe CBOitCTBa flOT8HUHana'opH8HTaUHH) 

UOZHO xapaxrepH30BdTb C nOMO~bD MaKpOCKODH'I8CKOro napa:u:erpa 

t = < 0 I [ F +, [ H ~ F J J I D > -# 0 ' (5) 

KOTOpHit H HCn011L3Y8TCII HK18 ,I(Rft nOCTp08HHII 3~81\:THBHHX CH. 

tL , BOCCTaHdBJIHBa~xx HapyHeHHYD CHMM8Tpxm: 

[H 0+h) FJ =0. (6) 

Ey.I(8K HCKaTb ~ Ha &nacce C8DapadeRLHHX B3aHM0~8RCTBHI. 

Tipoc:r811llyD 4Jopxy h :u:ouo noJiy'IMTb, ecJIH norp86osan BJmOJIH8-

HHII (6) B npHdHHX8HHH uero~a CJlyqaiBOI fa3H (C~). BB~Y 

ae~HaroaaJibHOcrx on8pa:rop F cO,I(8PIHT HHHellawe no 'IMClY 

0030HOB qJeKY H, CJI8~0BaT8RbHO, B DpHOJIKKeHHH M8TO,I(a C~ 

[F t-) [H ~ F JJ c cp ~ 0 or'st = f, (?) 

Xl Pasyuee!ca, 3~8Cb paCCMatpHBaii!CII JIHHL 8,lt.ltHTr.tBBK8 
ur8rpa.u .Jtlaeaxa, .JtU xotopJa CYI(ectaJI)T conpaeaKHe D. 
oneparopw. 
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a BCe He~MarOH6HbHWe MaTpHqHHe 3H9M9HTH ~BOHHOrO KOKMyTaTOpa 

(36BMCHmMe OT MHKpOCKOflHqecKMX xapaxrepHCTMK B030~eHHWX 

COCTORHHH) MHOro K9Hbme~ • ller&O npOB8pMTb,qro B npH0HHZ9HHM 

(7) ycAOBHe MHBapMaHTHOCTM (6) BHnOHHR8TC8 npM BH00pe 

1.., --- -1 [HoI' l·t[ He , I '-'CfP - 2cf J - _ , /-- j • (8) 

3TO B3aHKO~eRCrBR8 He CO,ll;9pXMT HMKaKMX npOM3BOAbHHX napa»eT

pOB. nonOHHHT9HbHH9 qneHH B3aM:U:O~eRCTBHH :U:OZHO HCKaTb B B~e 

KB~parHqHwx ~op:u: KOMKyraropos Oonee swcoKoro nop~Ka. B 3a

BMCMKOCTM or B~a noreuuuana, uapyman~ero CHMKerpMn, MHOr,JJ;a 

:uoxHo nocrpoMrh 3aKKHyryn anreopy KO)()(yraropos H nonyqHrh 

3~eKTHBHHe B3au:uo,JJ;eRcTBRH ~' roqao y~osneraopa~He ycno

BHD (6) (c:u:., HaflpMKep,/J, 4/). 

OctaBHRH B CTOpOHe BOflpOC 0 KOHKp8THO:U: B~e 3~8KTMBHHX 

CHH ,ll;HR pa3HH'IHHX cnyqaeB HapymeHMR CHYK9TpHH, 00Cy,ll;HM 

Cfl9KTp KOHHeKrHBHHX B030~eHHR H ~R3H'I9CKMH CJI:HCH napa:u:er-

pa r. 
HcnOHh3YR cra~aprawH ~op:uanH3K :u:ero,JJ;a CP (c:u:., HanpM

:u:ep,/5,61), npHB9,ll;8M raMHHbTOHH6H J-f 0+Jtc~ K ~OpMe HOpM6AB

HHX KOHeOaHMR C HBHO B~eneHHOR "Bp~arenbHOR" qaCTbD 

Ho+ 1 = ccnst + (F-<o!F/O)yf(l~-<ojFt~ 
. n-cCf' , 2 (fo -t-

Q -t- Q (9) 
+ E. w.,_ ,__ YL • 

rt 

3,JJ;ecb 0~- oneparopH ~OHOHHHX soso~eHHR, y~osne:rsopa~He 
YCAOBHHM 

[Q~ qz J=.O.,,, 
.. ) ' ,. 

[Qn,Jf J .= (Qat,C/>J = ~'- ·-
.,, ·\ {' (.f:O) 

i.' 
<,\ 

6 .• 

I 

' 

, 
~ 

qaCTOTH HOp:UaHbHHX KOH90aHMR ~~ Onpe~eARDTCfl pemeHMRMH 

YpaBHeHHR (ypasHeHHe ,JJ;aerca B cxe:u:arHqecKOM s~e, qucna 

3aflOHH9HMH COCTOHHHR nonaramTCfl BKHDqeHHHKM sfvv' ): 

2 _ (E.,-t-Ev')/!vv,f:z. =cun."'(f(wrJ =0 • (II) 
(J) 6 -:z_ ;2, 

rt vv' (Ev+Ev'') - Wn 

B 3TOM ypaBH9HHH HBHO B~eneaa ~OH,ll;CTOYHOBCKaa B9TBb B030y.K

,ll;8HHR Wn. = 0 , KoropoR coorsercrsyer sropoe cnarae:uoe B npa

soR qacTH ( 9) • COCTORHH.II C Wn_r 0 npe,ll;CT6BJUIDT COO OR O,llHO

~OHOHHHe B030~8HHH, KBaHrOBHe xapaxrepHCTMKH KOTOpHX 36BH

CHr or rHna pacc:u:arpMsae:u:oR CH)()(etpHH. Maccoawa napa:uerp Jo 
nponOpUH0HaH8H CTarH'I9CKO:U:y npe,JJ;eny ~YHKUHH (j(W,-._) X/ 

C'j..oc f<.rn .. '1-(t.i'n.) = D 1-f.,..,.f':~/(E.,-t-E,;') • ) 
Uo Wn --..o (} Vv'' (12 

nna BHHCH8HHR ~H3HqecKOrO CKHCHa napa»e:rpa 0 pa3HOJ:KU 

B36HMO,JJ;eRCrBHe J.Lc<P B p~ no onepa:ropa:u: HOp:UaHbHHX KOJie6aHHR 

F , cp, c;,; H B~enHM B now pasnolleHHH qnea, coorse:rcrsyn

~HII Wn=O: 
f v-cp+cp 

hcq>/Wn~o c= - 2 0 -- • 
:.:, _•\, 

(IJ) 

B MaKpOCKOflH'I8CKO:U TOJIKOBaHHH 3TOT 'IJI9H B3aKUO,lleRCTBHR 

npe,JJ;c:rasna$r coooA BHemnee none, Koropoe B rap~OHHqecxow 

npH0HHZ8HHH KOMn9HCHpyer noreHUHaH "OpH8HT6UHH", CO~epxa

DIHRCR B H 0 • Cne,JJ;OBaTenJ.HO, BeHH'IHHa r HMeet CMHCH napawerpa 

xec:rKOCTH noreHUHana "opHeHraUHH", n03BOJIRDDiero BBecrH 

xl Moxao ,JJ;ari> 3KBHBaJieHrHoe onpe~exeHHe waccosoro na-
pawerpa do-.t=·<0/1'; [H~ ¢JJ /0). 
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"BHyrpeHHDD" CHCTeYy KOOp~HHar. KOXX8KTHBHOe ~BKK8HH8 

"opH8HTHp0BaHHOI" CHCT8YH ODHCWBaerca raYH~bTOHHtl.HOyX/ 

'/J)- (F-<O/FJO))+(F-<OJF/0_>.) LY"rf>+m 
c/L - .z ;}o + 2 0 't' I • (14) 

Tenep» YOXHO O~eHKTb qacrory rapKOHHII8CKKX KOXe0aHHI 

caKocornacoBaHHoro nona 

Wfj> = V<J/Jo
1 

(15) 

HHH 

Wcp-= {(OJ[ F T' [H~FJ]/o)·(OI['P: [W c?JJ/O)]If~. (16) 

IlpHBe,IteK O~eHKH Wtp ;JIJUI HeKOTOpllX CJiyllaeB HapyD18HHH CHK

MetpMH. 

1.IIpH annpoxcHK~M napHilX xoppena~l napawu noKeY/9/ 

raMHXbTOHHaH He3dBMCHMHX RBa3HIIaCTHU OOJI~aer HapymeHHOI 

RaJIM0pOBOIIHOI HHBapHtJ.HTHOCTbD H He COXpaHaer IIHCJia llaCTHI{. 

B arou cnyqae 

a= 8D.z/G H do= ~!12/E/' (17) 

r;ne t1 -aHeprerHIIecxaa 111en, G -napayerp napHYX ~toppeuul, 

Ev -KBa3HIIaCTHIIHHe aHeprHH. PoJ,ItcroyHOBcKaa BetBb B030yx

,IteHHI npe;ncraBnaer coOol napawe B~eaxa, npHIIeK ypOBHH 

"Bpa~areHbHOI" no~OCY COCTaBJieHH H3 OCHOBHilX COCTOSHKI CO

Ce,l{Hl!X qerHO-IIeTHYX ft,l{ep/10/ • ,nJii! Tl!JKemnc aTOMHWC 8,l{8p 

f'1/G ~ 5-6 H Jo~ 5 ll3B-I, 11ro ,11aer oueHKY qacrorw HyJieB!lX 

KOHonoJI»HilX xoneoaaxl napaoro nona Wtp"'3 llaB. Jra oueHxa 

noxaawBaer, liTO npe;nctaBJieHHe 

Xl 3TOT raYHJibTOHHaH aHaJIOrHIIeH rew, KOTOp~e OOYIIHO 
HCllOJib3YDTC8 B YetO,Ite ROJIJI8KTHBHOI nepeKeHHOI /7,8/, O,l{HBXO 
OH COrJiaCOBaH C ~epHHM fiOT8HI{HaJIOK B npH0JIHK8HBH Ct. 

• 

~ 
~ 

t 

i 

) 
~ 

0 CTtJ.TH'Q8CROK napHOK llOJie (ll = CM~t} H He3tl.BHCHKOK ,l{BDeHHH 

KBa3HIIdCTHI{, no-B~HKOKy, cnpaBe,ItHKBO TOJlbKO ,l{JIS HH3KOHeza

lliHX B030ya.IteHHI. 

2. AHK30TpOnHHI OC~HJIJISTOpHHI noreH~HaJI HHXbCCOHa/ll/ 

c qactoraYH ()-f. = o, ± f) : 

w/ = w,~ [i + ·~ 8'( 3 /< <I:_ 2 JJ ' (I8) 

H8 8BJISeTC8 TpaHCXSI{HOHHO-HHBtl.pHaHTHHM H He COXpaH89T llOXHOrO 

HKTIYJI»ca f>. B aroK cnyqae noreHUHaJI, JIOKaJIH3YDiliHA ~eHrp 
Mace axcreKH, BBJIBetca aHH30rponHHM (k = 1): 

0~ = L P;, [H~ Pt<J] = J.t w~~ , C19) 

if"o = J.L. ==rnA , 

r;ned£- yacca CHCTeKH. Cne;noBarenbHO, qacrorH aHH30tponHHX 

,l{HnOXbHHX KOJieOaHHA nearpa KaCC TOIIHO COBn~aDT C OCI{HJIJIRTOp

HHWI 11ac TOTaYH/ 4/ (;.)1' = U);t- • 

3. rroreRnMaJI HH~hccoHa He oona;naer poraUHOHHOA HHBapzaar-_. . 

aocnn H He coxpaaaer yuoBoro KOKeara J ( coxpaaaerca ronxo 

J z. ) • B a roM c~yqae/3/ ( f< -= ± 1) : 

d = <ol [JfL+' [H~ Jf']J/q) == 8mw/'Q20 , (20) 

r;ne Qzo -KaCCOBHI KB~pynOJibHHA YOKeHT. YaCCOBHI napaKerp ifo 
npe~craBJI88T COOOI KOKeHT HHepUHH CHCT8KH. YrOK ~ xapaxrepH-

3yer UOJIOKeHH8 OCH CHKMetpHH B){pa OTHOCHT8JlhHO JiaOoparOpHOI 

OCH Z. YlcnOJib3Y8 3Ha'QeHHe Q20 •(4/5)AR;8' , nOJIYliHK ,ItBe 

npe;neJibHHX o~eHKH qacrorw ayneBHX &B~pynon»HHX xoneOaaHA 

uJ~ , COOTB8TCTBYDmHX TBep,ItOT9JibHOKY H r~pO~HHaKHII8CKOKY 

3HaqeHHBY KOK8Hta HH8pUHH 
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u/1-' 
;-n. ·"t-J vZc7Gv0 > (]o- ri 

= { {);w0 > :jo ·= J"L"-Jf" (21) 

quc~eHHue oueHKM c noreHuHaHOM Caxcoaa-By~ca112/ ~anr ~~a 

rueHwc 8,llep :ma11eHMe 0~1o3 MaB H(/
0
"-'25 MaB- 1, ouy,~ta c~e

~yer, 11rocJ~N6 MaB. 3ra oueaxa CBH,Itere~bCTByer o xopomel 

HOKa~M3aQHH BHyrpeHHHX OCel B THX8~1iX ~e~OpMHpOBaHH!iX H,Itpax. 

B 3ax~nlleHMe aupazan OHaro,~tapaocrb H.A. CMOpO,~tHHCKOMy 

H M.H.MKxaR~oay 3a noneaaoe oOcyx,~teHHe paooru. 

10 

... 
I 

.. 

I 
l 

Jlll!p&txP' 

I. D~J.Thouless. Nucl.Phys., ~' 78 (1961). 

2. D.J.Thculess, J.G.Valatin. Nucl.Phys, Jl, 211 (1962). 

3. M.I.Baasar, H.H.D•roB. OHHI P4-7907, !yOsa, 1974. 

\. H.H.D•roB. OHf.H P4-820B, lJ6Ba, 1974. 

5. E.R.Marshalek, J.Weneser. Ann.Phys., 12• 569 (1969). 

6. H.H.IT•roB, M.H. qepaea. Ht, lQ, 931 (1972). 

7. H.J.Lipkin, A.de-Shalit, I.Talmi. Phys.Rev.,1Q2,177J{l956~ 

8. E. Nadjakov, I. N .Mikhailov. Nucl. Pb,ys. ,Al07, 92 (1968) • 

9. H.H • .DorO.IIl60B. OHHH P-5II, lYOlla, I960; 3~, ,!, 301(I97I). 
IO. A.Bchr. Nuclear Structure, Dubna Symposium 1968, p.l79, 

IA~, Vienna, 1968. 

II. s.G.Nilsscn. Kgl.Dan.Vid.Selsk.Mat.-Fys.Medd., 29, 

No. 16 (195.5). 

12. A.A.Ky.IH&B, H.H.ITaroB. Ht, ~' 297 (1974). 

Pyxonxcb nocrynB.Ia B xa~areHbCKHA or~en 
13 HOR6pR 1974 ro~a. 

II 


