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! I. 

I. BBelIeHHe 
I 

B HaCT~ee BpeMH cpe~ pa60T, CBHSaHHHX c IIpmMeHeHHeM Te0PeTH

KO-rpyrrrroBHX MeTO~OB 13 ~epHoI ~SHKe,HaMeTKnOCb ~ OCHOBHHX HarrpaB

JIemm. K rrepBoM,Y MH OTHOCHM !I>eHoMeHOJIOrlPlecK,VlO (na ~aHHOM arane ) MO

,IteJI:& BSaHMO.l(e~CTB~ 60S0HOB 16M (CM. npesocxomryn 1I0.n;60pI\Y 

CTaTel 13 cõopnaae I, a TaDe paooru /2-4/). 3Ta MO.n;eJIb ( B ee IIpoC-

TettmeM aapaaare) ooaazaer HapymeHHoit SH(b) )Ullia.MH~IeCKOft CHMMeT

pHett. Bropoe aanpaaxenae 06HSaHO pa60TaM, li KOTOpax T.aR WJ;M HHaqe 

rrpwcOMT R rpymre ,mmaMiNecKOit CHMMeTpmr Sp(3) R) /5-9/. HWIHUO( 
JI,poTHBOpe"tIRe Me~ ~ywr no,zoco.n;aMH. OHO MOrJIO 6li 6liTb CHHTO (wm, 

; Ir no RpaitHe~ Mepe,rrOHHTO) ecnH 6H y~anocb rrOCTpOllTb 60~ee RRH MeHee pe~

JIHCTHqecKYIO MO~eJIb aapa, .ztn.a raMKnbTOHHaHa KOTOPO~ M02KHO 6wro 61i YKa

saT:& ~) l'pyrrrry .n;miaMJtflleCKoit CHMMeTpmr, a Ta10lte 13 .aBHOM mme 

BlipaSHTb rexeparops aTo~ rpyI1lIJ,[ ( c rrOMOIItI>IO oneparopoa q>ePMHOHOB). 

VIMeHHo aTO H Jm7I.JIeTCH U8JIbl) HaCTO.R1l.\e~ pa60TIi. HaM 'Y,D;aJIOCb ;II,7IR MO.n;eJIH 

c KBa.n;PYIIOJI:&HllM BSaHMO.n;eAcTBHeM, HO cea CnapHB8.HIDI H,IJ;eHTHqm:I.J;H.P9BaTb 

~ rpyrrrry .znmaMH'lecKO~ CHMMeTpHH (OHa OKaSaJIaCb HSO~pPHO~ ~p(\R) 
H HaHTH <PePM30HHyIO pewmsamno ee reneparopoa, B peSYJIbTaTe OKaSaJIOCb 

BOSMO~ TOqHO oT06paSHTb HcXo~oe 4ePMHOHHOe rrpoCTpaHCTBO Ha MO

.n;eJIbHOe 60S0HHoe H HaftTH c06CT13eHHHe SHaqeHHH raMHnbTOHH8Ha ~ rrpoc

Teibneit peanaaanza Sp (~j R) 8.JII'e6pH. Toxao TaK JKe Y,D;aeTCH rrOJIYq}tTb 

co6CTBeHHHe SHaqeHHa, eanH 13 r~bTOHHaHe OrryCTHTb ~eHH~He coxpa

H1IlOOtHe 1fi!CJIa 60S0HOB. TIOKaSaHO, tITO K raMWIbTOHH8Hy MO,n;eJIH MOJltHO npaã

Tlf 13 peSYJIbTaTe 'rrOeJIe,D;OBaTeJIbHOro HapymeHlJH CHMMeTpmr OTHOCHTeJIbHO 

\~ PnI R) H ee nO,D;aJIre6p. IlpoaHaJIHSHpoBaHI:l. 1l.PH'iH!iH xopomero cor-

JIaCM c 3KCnepHM8HTOM. I \3 M H CTaH,ItaPTHoit rrOJIYMHKpoCKOrmqeCKOA 
MO,D;eJIJI /13/. 

2. WSiPIeCKHe rroennoCWIltH li He06x0lJID@e-MaTeMaTUqeCIGIe neTaJUI 

PaCCMOTpHM cTaH,ItapTHYD rrQJlYMHKpocKOIIHliecKYIl MO,D;eJIb SQl.P8 /13/ C 

KBa,lij)ynOJI:&HHM 13SaHMO,D;eAcTBHeM MeJrJtY HYMOHaMH. C,D;eJIaeM eJIe,n;yDIale 

Y,llpoiIt8lllltHe npe,ItIlOJIoxeHHJI: 8) paCCMaTpHBaeTeH TOJIbKO 0,ItBH THII Hj'KJIo

H013, 6) 13 KaqeCTBe cpenaero nOJIH BH6upaeM TpeXMepHHl HSOTpoJ:IHWt OC

IJ;WIJISIT0P ces cmm-op6lfTaJIDHllX R .KB8.n;paTHllliHX no yrJI0130Mj' MOMeHTY\ 
.n;068BOK; 13) KB8,lUlYlIOJIDHOe BS8HMo.n;elcTBHe 6epeTCJI 13 npoCTelmeM BaPRaH

Te, 6es cnaa-cnaaoasx CM, r) npeneõperaea cnapasanzea, C y'tIeTOM 9THX 

{ 

x)IlomrrKH HaxOJUJ;eHWI CMSR Me1l.JI:Y epeHOMeHOJIO'!'H'tIecKHMH ~ MRRpocKOIIH'tIeC

ron.m MO.n;eJI.RMH: IIpe~pHHBMaJmCb HeO,D;HORpaTHd3, Ia, 11,12/, HO soe OIDi 

HCIlOJIbSOB8Jm Te HJIH mme rrplf6JImleHWl. 

I: "UJl'tleum~i\ BHCTL!TYf \ 
IE!~H~ HcC~eanBJOBI
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yrrpomeHR~ raMKnLTOHRaR np1106peTaeT B~ 

_. '\ T /\1-, 

\~ - Ho t \-\1 ) Ho ~ L ~ 'ri ~ o. no. \0\Cl VI Q w. ) Ha. :: 1- Q. (2.1) 
3,uecL t"i& - ypoB~~ aH~prmI I\Tp~XMepHoro ~aoTpoIlHQro OCI.llfJJJIJITOpa . 

l=tw'(h+t-\-:t)) • Q: O:+bQi'Q_l+i'2Q'l Q-L ; D}-I - KOMIIOHeH

TH .KBa.ItPYrrOJILHoro MOMeHTa: 

QjA:: I c'~(Àj:l LdtQ)A~}» 00:: ~~-1-1·J._!.) Q~i::r"'l:,H J QiQ.:=I :(t 
ld.::hQ.\<.\ ,Xo=t) :(!"l.=hl~±';~~). (2.2) 

Ml:l OrryCTHJm cnaaosae nepeaemrse UY.KJIOHOB. CTporo I'OBOplI, OJIe.n;oB8JIO 

6u B (2.1) 11 (2.2) llHcaTL ( B SaBHCHMOOT11 0'1' TRITa OBHSH): 

\-i() ".: LE~Q. C\~ .Q<i- ,J:: h~~"~ (2.3) 

ti O :: I t-\~~ (\+cL' CL~ J::nQ.álM. 
(2.4) 

MJ:l XOTHM BsrJIHHYTL na raMB'JIl,TOHHaH ~ o aJIre6paHtleOItotl 'l'01UtH 

apeHHJI. Herrocpe.n;cTBeIDlaK KOMM;YTaUWl BeOLMa Tpy.n;oeMIta (aa-aa IIO.ltBJIe

HRfI eJIOjlQ{IDC KOM6HH8In1:tt ~ j 11 b~ OnMBOJIOB). CymeOTBeHHOe ynpo

llteHHe BOSHHKaeT t eOJIH rrpmIR:TL BO BJmMaIme OJIe,u,ylOOlH:tt 'l'pmmSJII:dlI:l:tl W8KT 
(KOTOPHi-t paaee 75/ Rcrr0JIb30Ba1ICJl ,II,IDI nepelJHeJI8HIDI aoex 8aMICnYTHX 
axreop , .n;ony cK8KlIUlX iPePWOHHYIO peaJIHaaIllfiO). lfMeHHo, nyOTlI f 11 

~ - .n;Be npo113BOJIDHHe (PYHKI.nm KOOp,ItIDIElT .t t' II me IIpo1'I9DO,ItHHX 

8,t; :: -fxtc- UI/<,:: i I 'L I '2:» • IIyCTL KOMM,YT8TOp [fi ~ J PaB9H HeKO-

TOPO~ TpeT:beit tpYH.KJ.nm II ~ i ) dI') 

[ ~) ~ ] = ~\I. (2.5) 

06pasYeM CJle,ItyIOOtHe O.n;HOliaCTlPlHHe oneparops 

~::L~~CAj>l.d-\1\J>'7 ~::ICA:C\~<J.l~\J~) "\':2Q:(),J.>icL\\..\~~) (2.6) 

IIpe,IOlOJIaraeTCJl, llTO Ha60p O,IJ;HOlJS.CTH'tIHHX BOJIHOBHX qJyHItlllrlt \d. ~ ( B 

npocrpaacrne aoropsx .n;eiiCTBymT ~ 1 ~ ) l ) - rrOJIOH t 2: \cI- ~ (.<Jv\ =i). 
KoHItpeTIUdt ~ a'l'HX ~ HeB8JKeH (aTO MOryT 6HTL OCUMJI,lITOpHHe, 

By;D;C - caKCOHOBCIme B T • .n;.). dy~ecTBeHHa 'fOJI1)I(O RX nOJIHO'1'a. Tor.na 

lIMBeT MeCTO 

"''' " 
[~\ ~ 1 :: ~. (2.7) 

2 

OTCIO.n;a eJIe,ItyeT, '1'1'0 eCJm aareõpa KOMr.WTaTopo~ WyHKIJ;Ut ~ L l'X." I dQ.) 
3aMKHyTa, TO saMKH:YTa H aareopa oneparopoa ~l: 1ú..~ Q~ L. cL \~\.\f>:>. 
3Tl:'I .n;oo aareopa H30MOwm• .uMee, rrOCltOJI:&~oneparopa Q)A. KOMM,yTl1

PYIOT MeJK,IJy c069,.it, ~O aTO ae OTHOCl1TCH 11 K QMo. ? PaBeHCTBO HYJIIO 
KOMMyTaTopoB \. Q,M.) lJ,,1 .n;OJDKHO BblIIOJIHSiT:&CH lIOMe JII060I'O TOlfilOI'O 

KaHOHH'leCKOI'O rrpeo6pasoBaHRff 11CXO~ iPepMHOHOB (H8rrpRMep. rrpH rrepe

xo.n;e K onepaTOpaM KBaS~CTHU~ iPoHOHOB). B pe3Y~:bTaTe lIPM~eHKn 
ROMM,YTaunOHlIlie cooeaomeaaa (1<. c.) MOry'!' HapyIlI8T:bCH, l.{TO B CBOIO Ol.{e

pe~ MOlXeT rrpnBeCTH K HerrpaBRH:&HO~ ~eHTH~KaUKH l1CXO.naOR aJIre6pu 

.n;mIaMHl.{ecKOit CHMMeTpEE. 

8Ta ae nportenypa rrOSBOJI.fIeT .nOCTpo11T:& TO'qJllie orreparops CíOSOHOB 

11S <PePMF10HOB. HMeHHO, oõpaeyex l1S KOOP.n;mI8T lo! npozasomrsx oneparopa 
pOJE.neHWI II YHH":lTOJiteImJI: 

0+ _ ':tJ-l- 8L}Á f\: 'Í-.J-\ + d}J l).A: O ±1) 
\:'jJ. - f1: '~)A fi: ) . 

CTpo:HM O,IJ;HO'tffiCTw:nme oneparops 

'" .\. -\ + " 
~ }A : 2. QQ. C\j> ;(d, \ ~Ju 1}7 ) Qy\: Lo.~ C'J-> cd \ ~_~ \~"/ 

. " "\ + C\+A Â _ 

Tor.n;a: [~ ]A) t, J= ~ MV i ,r.n;e 1 - ~ '"d- Cl 1..- • 

B Kal.{eCTBe ~CTpaUKH rrpKBe.n;eM HBHN:tt ~ t ú B OC~TOpHOM 68

SJiCe:_ l.- 1.. ~/t 1/ '.l.. 
n \ ~í t-~ 'I 1- i \~-\-I)t-_w-l... ] 't l. 
~o: ~~t l1 yt l,_t l~-\-~\-\-l) J o.."')t-I)'M -l1, U..Q.-\-')('L~-\~) Y'l...J ·o.h-\,~~,>~~· 

• C\. \\Q \\\ • 

KOJIL OKOPO BMeOTOJi TO'lHWI (pepMROllliWI pe8JIB38mm oneparopca 60~OHOB, 

B03HHKaeT Borrpoc: '1'1'0 SIB3IJ{eTCJl ,IJ,IDI HRX BaKYYMOM? K7m TOlfil89: KaROBS 

<Pe.PMrIIOHHaK CTpyK'l'Ypa COOTO.snr:Hft \ O'> ,,IJ,IDI KOTOpWC Bl:lIlOJIHJieTCJl COOT-

HomeHHe 
r-; 

~)A ~O> ::0. (2.8) 

IIepB08, tiro npwro,IJ;HT B I'OJIOBY ( II 8'1'0 npammLHO) - 8'1'0 COCTOJiHBSI, 

.wtJl KOropWC rrOJIHOCT:b1> SaII0JIH8HH ace 060JI0tIRB o rJIa.BHHMH KBaHTOBliMB: 

q}ICJIaMH Nl= 'L v-. +Q.. ') 1 MeHD1IIHMH (wm paBHl:iMH)HeKOTOporo No, 8 soe 
060JI0tUGI c N> \\\ ~ - rrOJIHOCTLI) cB060,ItHli (Imc. Ia). O,IJ;HaKO cymecT

:aym H ,1U)YI'III8 COC'l'OsnmR:, .wur RO'l'OpHX YCJIomre (2.8) mmOJlHSle~Q.fl. B 
Ka1ieCTBe nPHMepa H8 pHC. IB cxeMa'1'I'I1ieCKH 11306paxeHH TpB TaKHX OOCTo

BBIDI, ,1J.JIH KOTOpHX ypoBBl! C N> N= LI IlOJIHOCT:bD CBOÓO,IJ;BH.·o 
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~pMMOHH8.fI CTPYK'r'Ypa coc-

Tommii:, aHHID:'WIHpyeMIDC 

~ 

-M

-M
--tt 

-M

-
- (31). 
-M- (33)

oneparopaaa g.u - i a, a) 
11 L - (c) • Uiq>pu B CK06

.KaX 03Ha'tJ.aIDT raanaoe KBaH-

TOBoe trnCJIO \\~ H Op6M

-M..... --M
~ 

--M
-M

- (20) ~ 
~ (22) TaJIb:mrtt MOMeHT ~-

YpoBHM C KpeCTHKaMM IIOJI-

HOCTbID 3arronHeHU, OCTaH:b

-M -tf  -M-~(11) 
Hue - rrOJlHOCTbID CB06o~. 

-Mo- ~ -Mo- (10) -M-tt- . 
b (Nl ) ca 

3.	 MneHTH@maUHl! arrre6pll )lHHaMg)IeoKOit cHMMeTpIDI 

Bo3Bpa1ItaHCb K HCXO,uHOMY raMWIbTOImaHY, 3aaeTHM, ,({TO Ho MOJKHO 

npe~CTaBKT:b B ~e: 

~().=-. ~w I o..\Q.\I-\'(Àv.'f\'\\ (Y\~IM \-tl-~+J~)\Y\\Q.\\"I\>· 

TaKRM o6paaOM, ~ OIIpe~e~eHRa ~aMR'({eCKoft anre6pu raMRnhTOHHaHa 

~OCTaTOlffiO IIpoKOMMYTE:poBaTh BI:1pWKemm 

t l-{\ +J\J) :: \'\J~ + f I \N 1b :: t~ ~}I) ) QJ~'	 (3.1) 

OKa3UBaeTCSi, oneparopa (3.1) CJIe.n:,yeT ,nOIIOJIHHT:b ene 15 ,IWI nQJIYl.IeHIDI 

3aMKHYToit CRCTeMbl: K. c. Ilo.rryl.leHH8.fI aarecpa H30MO.PlJHa CHMIIJ.[eKTwqec.Koí!: 

aareope S? l~) R') • OHa oo;n;epuT 21 reHepaTOp. B 6030HHOM npen-

CTaBlIeHmf OID! BIn'~ CJIe.ItYIOI4HM 06paaOM: 

a)	 TpH oneparopa yr~oBoro MOMeHT8: 

L~ ~ ~Hl - ~\ ti, Li = ~i ~o-~+o ~-l., l_I "- ~~I ~o -~: ~l; (3.2a) 

4 

Ó)	 JIJITb KOMI:IOHeHT TeH30pa BTOPOro paara, ae MeH.fOO.lU1X llHCJIa ÓOSOHOB: 

QQ ,- r.l O+r N "" ~ -o\- o .nt o (\ o o+- ~ 
o - j 100 ;)0- B} I u.~i.- \>0\".;_1"1' b:!i t>c) 'vl:!1 ~ 0,~1' ~t=i ,; (3.26) 

B)	 llRTb KOMllOHeHT T9H30pa BToporo paHra, YB8JIH~RBaDqKX ~CJIO 60so

1I0B na 2: 
-\- _ +?... -\- rl'r (\ t ~ r nt 1) -\- _ 1. ot \:z..
U\) - \~o \ -~! b-! ) \\!~1: f.:: o r;;~j) ~!t- i (b.±!;, (3.2B)
 

r)	 rurTb KOMfiOHeHT T8H30pa BToporo paara, YM8H:bma.BJItlIX -emCJIO 60S0HOB 

sa 2: 

Q~	 : ~~ -t~ ,t\) Q: 1 = ~C'~-l l\t'l: l (~_I \0J. 
- ';:1 ) \V_,- 1, -\-1 J (3.2r) 

~)	 Tpn CI~pHhIX onepaTopa: 

~ ti r ~'\- \ n1- \'l.- n A ~ - ,J t	 =~ ~ ~ -.~ t 'i \ t, o ) 1_= ~ 1 b_~ ~ ~J ~ o) )1Q =- \~ ~ t.{ . (3.2,nJ 

KOMIIOHeH'rI:I <p1-13M'IeCKoro xsanpynoasaoro MOMeHT8 CJIe,I(yKJIU{M OCípaSOM 

BUPWKalOTCJI xepes (J C\.~ : 
\:>.J--' 

\ ,o Ir Q- \C\,\.: i.. ( ~J ~ + U -1;- J\ j .JL\ 

MTaK, HeoCíxo~o ~aroHaHH30BaT:b r~:bTOHHaH (2.1), COCTOHmKft 11a 

reneparopoa Sç ~'\) "') • OTMeTHM, l.ITO oneparops (3.",2) pe~YIOT 
BeCLMa qaCTHOe npencraareaae , rorna RaK oneparops N~ o U,I.I. , 
BXo~e B raMKn:bTOHHaH \-\ MOPYT pe~SOB8T:b CaMoe 06~ee rrpe~CTaB-
JIeHl1e Sr t ~ ) R) • lJ,Jm ;n;Ha~Hammamm raMHJI:bTOHHaHa ne06xo,ItID.ro IIOC

Tpol-lTh 6a31-1C Sr l f~) ~ ) • 3TO 6wxo cnexaso BO MHormc paoorax 
p8SIUiMH cnococaaa 11 B CJIe,nyJClIleM paaneae MH IDe oCíCYJmM. 

4. ' Pe,I(y~ bP(?l) (<J H8 nOlIaJIre6pH 

.1tIDI nocrpoeaaa oaaaca Sr t~) R) He06xo,ItHMo rrpe~e scero 
BU,II;eJmTll uerroliRR nonanreop \~ p(')) ~) • Ms orracsa reneparcpca (3.2) 
CJIem'eT, qTO oneparops ~}\ , Ç;) ~ \ ae MeHm<lltHe l.IHOJIa 60S0HOB, 

I r J 
oopaayor aareopy , H30mpPHy1J Sli l~ ) . Orreparop .).O ~OIIOJIHR:-

er 8TY an:re6py no 1L ~,~ ) • B peSYJI:bTaTe nOJIYliaeTOH CJIe.n;ylJJlaR: 

uenoxsa nonazreõpt 

Sr ~\R) :J lll~);:; SUl~):::> Dl~) -=:> O( '1) . 
(4.1) 
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:1ra nerrOlIKa nO,ItaJIre6p lICrrOJI:bSOBaJIac:& ~ qOCTpoemm nO,ItaJIre6p B 

/6-9/. Bropaa n,errollm nonaarecp rrOJÍyqaeTca' 9/. eCJm npmmTll BO BHH-

MaIDle. lITO oneparopa '-l.<l,I!l. 06paSYlOT Ol'1/i) anre6py: 

\\.lo.IH1:tl"!.~) t\~1 L:ll:-lcll-,::ll~Y-)· Olm KOMMYTlIpyIOT C oneparo
paMH yrJIOBoro MoMeHTa. TalWM 06paSOM. no.nyqaeTaR: nenossa nonanreõpr 

S\?(,'~)Q) ~ Ol'l)lJ® O\~). (4.2) 

CoCTO.fJlmJI Ot 'l.,t) Map.KHpyIOTCSI.ItBYMH· KBaHTOBHMK tIBCJIaMH. O,ItHo HS HHX 

J'm1IJleTCSI co6cTBelijIliM 3HalleHIlleM 'lO: 

I.\'; \ t.. ,}\ '7 z: }\ \ Â ,}A "7 . (4.3) 

}~ MeWleTcst B npenezax 00... J-l ";>/ Á ~ O. IlplI )A::.A HMeeM: 

1_ \.À)")a -= O, (4.4) 

lo -T .1 CpaSY CJIe,nyeT, llTO:OTcIO,II;a II lIS K.O. Me1JJI3 
) 

~ \f ~h
lHt\k}\> =- i Lt~+JA\l}J._A+1.)J ,\A)}-\~'l. ") ] 

"\ \ i 1!J/t.
l-iIA)A7 = 1, \. U,\-,~) lA-'t )A-i.) IA I1,A-1../' . 

B <PePM1IOHHol peaJIHsamm 1_'-'.... HMel)T mm: 
Á ~ i/A
 
- _'\ ') -t - _ " t!.,''''-\lc- L l'l,\r.-tQ"'\'-í:)C\",Q\M Ct-"'R.\M ,lt-- L (l",~\)~\\+Q--\--:;:...\J ~\t\-T\IQ."'" 

he.'M 

~ - [ 11/2." -\, Cl,.I."~ lo",) 1_:\::. - 2 \'v t\0\ +Q -+ l) ,Ct y. -\ I Q\M Cc \-\ e"",,, 

" 
CoCTomme. KOTOpoe aHJIKmJmpyeTeR: l-i J corpoHTeR: aJIe,ItY1lllUDl 06paSOM: 

IIyCT:b aoe COCTOmmR:. npmi8,U,1IeJlt8JltHe 060JIOllRaM N > N(} 1 CB06o,IJ;Hh[. 

Tor,n;a B ~o.a lIS 060JIOlleK c N f. N~ rrOJ!HOCT:&D SanOJIHeHH ypomm 

c Jm6~ aanepen sa.ztaHImM ~ (eOJm TaKOe Q. CO.llePJltBTOSI B 060JIOll 

se N ). a ypomm c OOTaJIbHbtMK~, rrOJIHOCT:&ID CBo6o,IUlH. O,n;HH 

as T8KKJC CJIYlI80B ~ No:: Y t =O) nozaaaa na pUC. rc, BaTOM 
CJ1"Y'Iae ~(). ." _ \ . 

J. c : L \NT ~ ) - - (~\) -\ 'L) tNc -\, '!:> )
 
N.:O,l., L 1.\ •
 

6 

... 

TaKHM OCípaSOM. cocroaaaa (4.4), soooure roBO.PH, OTJIHlffiIOTCH OT BaKYYM-' 
~

Q
O 

HHX. TeHsopHHe CBO~CTBa OCTa1I:OHHX 15 orrepaTopoB~: oqeBnnHH: OHM 

.R:BJISllOT<HKOMIIOHeHTaMR reasopa 2-ro panra OTHOCHTe.n::DHO O~~., li KOM

nOHeHTaMH: TeH30pa t-ro panra OTHOCHTeJI:DHO Q('tJ.) • B .llaJI:DHeihueM HaM 

noaanoõaroa. ,llBa znnapaanra OTHOC:PITe.n::DHO llt'S) aarecps, IlepBuH HS 

HHX TpID3lianeH H HBJIJ!eTCH KB8,llpaTlIlffibIM oneparopox Ka3m..rn:pa SU\'~) 
anre6pu: 

~ c 'lJ Á o .," l) .... o ." \) ~ iJ..., c.. lQJ ~)l Q!l Q.-i\~ +- ~ \ Qt. Q-1.\s 1") L . 
( 4.5) 

3.n;ec:D II ,D;aJIee: l () I ~ ) s :: c.. e~ ~ «.-: 
BTOPO~ mmapliaHT HMeeT mm: 

,... " ,., " .. \ A " .. \ 

c~: lQ:l~)~ \-'S'(Qt)Q=~)s +~'lQ:~IQ~)s +-(,'(Q:\Q~L\+-
I'\- A...." ~ 

/I~"A 
1_/1'\ Q~' -1. -1. -~ . - - \ (4.6)

-\- o \ \iI-2..) 1.. ls - 1. \ 1 : lo - J. t 1-\ )-1 }S ), 
IDe .mrn:efuIa.a: KOM6:mral.lWI 

- ~ 
;l 
Cl-~C~: (J (4.7) 

KOMMYTHpyeT co BCeMl! reneparopasa Sp(~) ~ ) • TpeTM: nenoxsa 
nonanrecp 1\ ~('2.»Q. ) npoute ncero BHrJI.H.1U'IT' B Koop,mmaTHoM rrpenceas-
JIeHKH. ~erKO Bn.n;eT:D, qTO orrepaTopu yrJIOBoro MOMeHTa\~;Á :~\Pà-XJ P~) 

Z IIJIT:D ItOMITOHeHT reasopa BTOPOro paHra ( Q, ~: '1.. ~ r d -\-:( à rl - ~ ~. ~ \ 'X 'f) ) 
06pasyIOT ~ Ll ~) Q) aJIre6py. K ee reneparopaa M02KHO .ll06aBHT:& <PH
aaxeczae KB8,llpyrrOJI:DHJ:le1... oneparopa alÁ \~):.1, 'X ó- ~ ,S I.~ :t.L- H MOHO

rrOJI:DHID! oneparop s: • IlOJIYqeHHa.R: HenOJIYrrpoCTa.R: anrecpa HOClIT 

Ha3BaHHe CK lI») /8/. K reneparopaa eM \'S) MOJKHO rrPHCOBOKY~T:b 
oneparop \.:x \') ) • B peSYJI:DTSTe rro.n:yqaeTOR: M QC. anreõpa 8/. 
TaKKM 06pa30M, nanyqaeTOR: ~nOllRa no.n;aJIre6p 

çp(~)~) ~ tJ\QL:JrM\))~ )L(~)\2.)JOl~).:)Ql·L). 

Ilonaxreopa S~ (~) g ) xopouo npacnococaeaa ,It1IJI onacaazs POTaImOH-

HHX CBOaCTB R,IJ;ep/I4,15/. 

5. KoHKpeTHaH peamI3a1m.f{ a.rrre6pu .ImHaMKt!eCKOit CHMMeTmnI 

MH BliJDmJm anre6p8JAecK;YD CTPY~YI!Y I'aMWI:&'l'OJm8Ha c KBa;!WYTIOJI:&

HUM BSaKMO.lle~CTBHeM. ITOIIHTSeMOH rronyllHTb Ma aToro KOHKpeTHHft peSYJIb

TaT. 3a6y,neM o q>epr.moHHoA CTpyK'1'Ype reaeparopoa I~P (~) r.. ) aareopa, 

BXO.wmtHX B raMWl:&TOlmaH. MIl Tpe6yeM TOJIbKO BHIIOJIHeHHH TIpamL1IbHIDC R.C. 

MeJUJ:Y ~?(~; ~ ') reaepaeopaaa, M1l nOHHMaeM. qTO eCJm peamI3SIJ;W1 re
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aeparopoa aareops CJIH1IIKOM npocra, TO Mli YXBaTHM H3 scex COCTC>.RH:IDl 

raMWI:DTOHHaHa TOJI:DKQ lffiCT:D HX, TO eCT:D 8HepreTHQeCKB:it CIIeRTp 6Y,IJ;eT 

6e,IJ;eH. Ilpome aoero MOJKHO ,IJ;06HT:DCH BHIIOJIHeHmI IIpaBWI:&HHX R.C., eCJIH 

C,IJ;eJIaT:D nO,ItCTaHOB.KY: 

'\ 'S',\- I"'" I\l-
L (')"~ T Q~ i ) Q \>.( ,,-. 0., \>. ~ 1,-. '-\r 1:- \ - tJ. \- \. ) 

,\. ...\, /'\

Ln: C\} (J \ Q\~y{ l\ J~7 ~ ~(~ .)l~ -.1.
'> 

~~à' s:'
• (5.1) 

I10,nCTaBJrHJi ( 5. 1) B H 1 MLI IIpBXO,IJ;l:lM R Heq6xo.n;m.rocTH ,IJ;HaroHaJm3a

mm CJIe.n;yKlItero BlipaJKeHlm: 

i t,~ l - 0:. -\- 'l1.\ -\- J- 1 '1 =~u-! t - D. T 1.. 2. \- ':Ç, Lli \ ~~ -= 'l.J 
t;~ J (5.2) 

TO eors IIOJIYlffieM H30TpoIJ:HJ;dt OCIJ;HJJJISITOp C IIPOCTOit aHrapM:>HJI'lIHOCT:DIO 

~ 'l~ Ha pHC. 2 H 3 IIpe,ncTaBHeHH C06CTBeHHHe 3HaQeHHH OIIe

)(=0 

~' I-10 l~" 
X=1O IX=10' X·IO' 

PIIc. 2. 
-14 

30~ 60= 120 == 6000 

-10 
-10 

= Ypomm 8HepI'lm raMHJI:DTO
-12 

25f 

-10 

=6 50 

=-6 
OJ 

= --6 

I 

""O f 
-10 

=6 

HHaHa C RBB,1WYIIOJIIdIHM 

B3aHMO,IJ;eHCTBHeM ~ qeT-

HWC yrJIOBliX MOMeHTOB. 

qHCJIa, CTORmHe CIIpaBa.OT 
20f -6 =:61 

40
1 1 

60 

1 
400e ypoBHe~.03HaqaIOT 

RBaHTOBOe liBCJIO 

rJI8BHOe 

N. 
-6 '=6 

15r-6 30r 
60 3000 -6 

=41 . = 
==10 

-4 =4 ---'.4 
10f 

-2 

-O 

_2 

-01 

20 

10 

=2 

-O 

40 2000 """"=8g=" 
~ -o ~I~~ 

-4 

=2 

-O 

x=O )C-O.l I I X-I Iprl )ColO'I X-lO I 

PRc. 3. 
30 I I I 

I 60 

l 
-13 =9 

To ae , qro H aa PHc. 2,25 -11 

I 50~~91 l00~ =91 5000~ 
=91 HO ~ ~ HeqeTHHX.

=7 
-9 

20 
4Of=-7 I 6°f=71 4OOO 

=7-7 
=5 

15~ 30 60 3000 
=5 =5

-5
 

=3
 1~9 
=5 

Iof 20 40 2000 
-3 

=3 =3 I==-7- =3 

5f-l -11 
100010~ -1 I 20~ -1 f 

1=5 

'=3 -1 

-1 

paropa (- ~ +1'- +- ~ 1.'-1) )J,7UI \\\,::'1 ~\ + Q., qeTHHX H HeqeT-

HHX COOTBeTCTBeHHO. 3Haqemm: ~, BHyTp1I' ~JI:DTHIIJIeTa N 
H8 IIOKa3aHH, IIOCROJI:D.KY 8Heprw:r ypoBHeA IIPH N ~RCH.I)(lBaHHOM 

y6lffiB.eT c POCTOM Q.. (ROTopHe IIpmmMaIOT 3Haqemm N ,N - 2. 
l.) t t) i, HarrPHMep, ~JI:DTHI1JIeT N = 8 CO,IJ;ePJmT 

CJIe.n;yDItHe 3Haqemm yrJIOBoro MOMeHTa (B IIops:mKe y6HBaHHS1 3Heprd:) 

Q. = 0,2,4,6,8 • B IIpe,neJI»1WX CJIY'laaX CJIa6o~ li CK1IDHoit a.Hr8J>
MOHIrI'lHOCTH IIOJIY'lamCH npocrse BHpaJ1teHWI .wm ypoBHeA 3Hepnm: 

xu_! ' f N ~ :::: ~ 1.N+~) Li t ~ r \H-1 >t~) .(N~ 1) 
lIIj 1/j 1/3 

"í ';» i ' EN ~:::: t L'!> lNt l)J .X .(CNQ. ) 

1: _ 1.- \hfll~-+J
CtJQ. • ~ (N+~)'L-r 
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IlOCMOTpHM, 'tlTO no.ny'tlRTCJl, eCJIH 11:3 raMRJI:DTOlmaHa (2. I) BliÓPOCHT:D 

nce lJJI8Hll, ae COXpaH.fp<J.QHe 'tlECJIa 60S0HOB. B HTore npnxo,1Ufl\i .K aspa-
JIteHHIO c HapyIlleHHoR CEMMeTpMeii:SUL~ ) 
,,, "" '" À

\--\ = t~ ( N f.I .Ir f) -\- QJ ~ lQC
j 

QO) +- I). \ Q-t I Q- f) . 
(5.3) .:~ 

QO3,n;ec:& l A , QO \ z (Q;Y '- ~(ô;, D~;)$ I- &l Q~ )'Q~cI5 il 
.1 

1\,' /' t- ~ ",", 

tQ\crl :lQ'~)Q~)s t-~'(Ql,Q=d+-'S\()~,Q~ls + I 
+ 6·tô:) b:J.) + b \Q~1- > fh ). 

1\ /\
/\ " 

v ':)0 \ 
C nOMOIIt:DIO (4.4) -( 4. 6) BlipaxtaeM ~ QI l ) li ( Q~ Q-) llepa8 

KHBapHaHTHHe onepaTOpJi: " 

'" -1l-t- -1 

HI: -tw (N~ \-.{ ) 1-~ l C\) t ~ t, - -) L +- I J. 
(5.4) 

ECJIJP,JJ;JIH reneparopon \ \> ('~) '\Z) B~ÓpaT:D npocTe~ee 1-óosoHHoe 

npe~CTaRrreHHe, TO 

\~ I .; t lJ ( N~ +f) -\ CLN\? \NC> + t )4- ~ -) ~ \ ~ t ,L) -\- i o \ 10 -1 \1 

Ham60JIee oonae npe~CTaBJIemm S~ t·~) Q) MOJlCHO nOJIY'IHT:D,BBO,ItfI 

Tp1[ TlIn8 BeKTOpHHX 60S0HOB. l.!acTHlIe npencraaneaaa Sp (~) R) 
I 

o lJ.BYM!l. BeRTOpHHMH 60S0HaMH CTpowmC:b B paooeax /9/ I 
6. OócmeIDte li aaK1IIOtIeHHe 

i'lMa nosaaaza, 'tiTO raMWI:bTOHHaH (2. I) K8JI.llBTM KBa,Iij)8TKtlHoil ROM

6:KHqLIJre! reneparopoa Sp V~JQ) anrecpa, IlPH BJitIHCJIeIDm cnesr {~ 
J kpa aHepI'ld~ HeKBHO npennoaarsaocs , tITO orrpe,D;wreHHoM;Y H,IJ;pY cooTBeToTBY... 

er ~enpHBo,I@Moe rrpencraanenae Sp \ ~J R) ( B npzanane aTO MOr-

I 

;;.. 

JIO 611 611T:b H ne T8R). K raMWI:DToHHaHY (2.1) MOJKHO rrpHHTlI rryTeM 

nOCJIe.n;oBaTeJI:DHoro HapYIIlemm: CHMMeTpllH OTHOCIITeJI:DHO Sp('I:,) ~) H ee 

nonanrecp, CtIHTaeM. tITO lIcxo~I:rtt raMWI:DTOHllaH onaoaaaeeoa mmapRaHT

. HOR K8a.np8TlNHoA <Ix>PMOtt Co (CM. I ( 4. ?) ): \-\ ( ..; CO• I100KOJI:Dl\Y 

c Co ROMMYTHpyIOT ace reneparopu Sx:> ~ ~/Ç.) • TO soe COCTOSlHHS!. 

BXO;I:tR:lIUte B O~ M,YJI:bTHIJJIeT S\0 Cl:» R) ~ lIMeM OJI)fY H TY ae aHeprmo 

(pac, 4). 

Ir- ,

II ,..---<'' 

I I',r-- 'I
 
I I I '
 , I - PRo. 4. 

IU j't fu- / ...-:.~- / ~ , ' ( ---';l' B03MOJKHWi oxeaa"I" ' ' '.",.--",----',",
\ '-- ' -:--",--., .,\.. _ ~'-L- HapyIllammSp\\ R) 

CBMMeTpmI B aTOM.'.' " ,', . -~ , 1"- HIiX jijtpaX. Pmr\ _..-... I~-\ ,'~_ -,~II\ czae mIfllPli 03HatIa'---< :-,r.---" '-.. . __X..---:''' DT HapymeHHe CHM

..--,,::-,~ MeTpd OTHOCIITeJID...... - HO no.ItI'PYllII 

~Sp(J,RJ o m m (CM. TeKOT). 

Ha na pBOM 8Tane (I) paontewmeM MYJI:DTmtlIeT \Sfl ~ ~) R) na MYJI:&Tmme-

TH li ()) : '-' /I ~ t,1.J ( Ne> +~) :.+ fi· Co (A-KOHCTaHTa). I1PH 

aTOM soe ~JffiTH1IJIe~H $U l '1' . BXO,lI,JDl.l.He B l t l'!> ), HMeDT O}I).{Y H 'I!Y 
ae aHeprmo.Ha BTOPOU 8Taneçí-)paaIleWIJIeM MYJIDTHIJJIeT'U l~ ) na MYJIlI-

TmIJIeTH S1H~') : 
III 'I ,. 1\ I 

\-\ -v tw (N(lJ\-} \ 1- 8 (1- \- C-l1. (6.1)
'2... • 

(B,C. - KOHCT~TJi) ~ B.8TOM CJ!Y'Iae OOOTOJiHHlt, rrpBHa,14JIBJKaU.tEe paSIDlM 

MYJI:&TIDIJIeTSM Sli (') ), OTJm'IalOTCH rro 8Hepnm. HO COOTO.fIHKfI mtyTpm 

MYJI:DTmIJIeTa SU~')) B~eHH no 8HepJ."'m!. Ha CJIeJtYBllteM 8Tane ( ill ) 
paCllteIt.JISIeM r loWJI:LTmlJIeTH SU\~ ) aa l({JI:DTKlIJIeTli Ol ~) • HO coxpa

HJ!eM KaaHTOBUe tnlCJIa (",}A) ~Ut')) .,.3Tqro MOJKHO JJ;06UT:&CH,OCTaBKB B 

ll. (-eM. (4.5) 11 (6.1») TOJI:&KO \ QV, QC) • B HTOI'e npKXO,I/;HM 

R oxeae SJrJmOTa. B 8HepreTR'leC&OM cneRTpe rQMWI:bTOIDIaHa nOHB1lf!eTO,fI 

ROHelfiIM poTaD1tIOHHaJ{ UOJIoca. ,1IaJIee (1Y) Tpe6yeM. tITo6H Bsam.ro,ItelcT
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BR8 COXpaH.RJIO 'tffiCJIO dOSOHOB. HO HapY!lIaJIO JmaHTOB1l8 ~CJIa (fi 1),\ ) 

,1L.J:u:I 8TOra )J;OCTaTOlffiO B t~ (CM. (4.6)11 (6.1)) OCTaBRT:D TOJI:DKO

\t t I êr) . CoócTBemrne COCTOSIHIDI raJ\!lR1I:DTOHHaHa MaPlG1PYlOTCff T-uJCJIOM 

Ó030HOB {\J e II KB8HTOBbtMJI lIHCJI8MU yroronoro MOMeHTa L ('-\ .li 

RBnRroTCR cyneprrosH~eM COÓCTB8mlliX BeKTopoB orrepaTopbB KaSHMHpa 
;~L't,~) • Haxonen, (Y). nooaazan 'IJIeHll. ne coxpanamtae '\ffiC'.JIa Ô030HOB. 

npnxonaa K (2.1) npa onpezteneunoa BhlÓOpe ROHCTaHT. :I 
.llanee OTMeTHM. tITO orpanz-renze O,1UmM TRIlOM HYK.7IOHOB H8cYll.\ecTB8H

lIO. B caMOM ,UMe. JI)J'JI .I03yx 

raUniJI:DTOHllaH t 0IillCI:D3ah'x:udl 

t\-~i>(i~p+l) \-tt.:e,I,\\k+{} 

~ r;~ /13/
t- "i \;r lJ t,,)) \.x \"- •
 

... ....
 

:meC:D Gol\ t ÇJ \ H Ü~l,\ \1, \ 
azreop , nocrpoennse no Torvry 

O,I(IIoro rnna HYIOIOHOB. TaKllM 

copron HYHJIOlIOB (nasonea lIX? li Vl ) 

RBa,npynOJI:DHOe BSalfMOl.(eMC'l'BH8) HM8eT BH:,U 

-.., -, -., ~ 

-\-	 ~\) Q({)) Q~\)) +>["Qll\) Q('1.\-t

(6. 2 ) 

- reneparops ,nBYX ltOMMYTHpyIOIJ.lHX 

xe npzmrarry , 1.fTO li reneparopa (2.2) ,!l)LH 

oopaaox, aJI:l'8()poii ,IUfHaMWIeCIto}í CI1IvJr.1!6TpH11 

ffi3JIJIeTCJI rrpm.1oe npoaasenenae S(lt'~/(2.)p & S'rt\~)~ • 

oneparop '\ffiCJIa <PePMl10HOB KOMM,YTMpyeT co Bcellm reneparoparer
S~ l \ ~ , , rrOCItOJI:Dl\Y nOCJ1e):UUIe rrepenonar o.mrn COCTOJIliRlI Spt\R\ 

B .upyI'He. MH npemtoaaraza, T.ITO Ra7l\It0MY sr.JWY cooraercrayer onpenenen-
HIDt rvwJI:bTlUL7IeT $r("~) f ) (PHc. 4). Bo~mu<aeT sonpoc: ne .fIBJIff8TCff 

JIJ..1 HamItIMe pa3JIMtIHlDC rvwJI:DTy.I1JIeTOB S\) I,\ (Z. ) CJIe.uCTBneM HapyrnelllID 

OOJIee BIlCOKOít CHMMeTpIDl:? Tor,na- "11CTHHHaR" anreopa l t (pIIC. 4) 

,IUlllltMntIeCKoít clIMMeTpIDI ;n:OJVKHa co.ueP2K8TL S'ç> ~ !')J R. ) l:\aK nonanreõpy 
BaToM CJIYtIae opena reneparopon 1C ){OJDKHH ÓHTh TaJGle • xoropse 
nepenonar COCTOffiU'1íl onnoro Mj7JIh TIIIIJIeTa S\)( \,R) B COCTOIDum. ~pyroro 
rvwJIhTIDIJIeTa. 3TM reneparopu ,nOJlJItH1:l MellilTh 'tffiCJIO q,ePMHOHOB. CJIe.zrylO

mee OÓCTORTen:DCTBO rrORa3IIBaeT. T.ITO 3TH paccy~eHHfl He ~TCR rrpas.u

1l1lMli. Beosaa norryzapnaa B nacroauee BpeMfI MO.uM:D ffReJLJIO - ApHMbl B 

cnoeM llpoCTeAmeM napHaHTe orrepHpyeT co CRanRpHhlM ~ 11 KBa.uPy
nOJIhHHM dv ÓOSOHaMM. B3aHMO.ueiicTBHe CTpoHTCR TaIaiM OÓpaSOM. T.ITOÓll 

COXpaHRJIOC:& nonxoe llliCJIO,~ H J.,. Ó030HOB. BA8ÓOTax, nocns

meHHIiX MHKpoCKOmAeCROMY OÓOCHOBaHIDO 3TOii MO.uemt ,10-127. CRaJUIpHwt . 
~ ,:

11 KBa,D;pynOJIhHl:l! Ó030HH CTpoRTCSi (rrpRóJImIteHHo) H3 JlIDleibmx KOMCímuunri1 
oneparopon S\ ~M : l O,r ú.tI tN I A+0 = (Clt CL+ )00 _ H apMHTO- iI 
BC corrpmite.HHHM K HHM. ECJIH aro ORaJEeTCR BepHHM (, 1 B~\ HMeeT 

non coõoã cOJIH,ItHoe 8KCnepHMeHTaJI:bHOe Oooc~oBaHHe I~I8/~ TO I ~ M \" 
\	 ) 

HeHBHO saTparHBa8T H BePTHR8JIhHHa acneRT PHCYHRa 4 (TO eCT:D CMeWHBa

eT rrpe.uCTaBJI8mvr ISp J:~ I íZ) ). B TO ae BpeMR: yrrOMffiiYTlle paaee paõorx , 

rroCBmI.leHHHe -oÓOCHOBaRmO H IlpHMeHeImIO ~'P("JI R) aJIreÓp1:l,HMeJIH 

neJIO rrpeHMYmeCTBeHHO c ropHSOHTaJI:DHIlM 8crreKTOM ~oro *e PRCYHKa 

(TO ecrs c TeM wm mI1:lM paCll{eIJJIeHHeM MYJIhTmt1IeTa (\\?\~j R) ). 
Xopomee cor~8cne tIHCJIeHHIlX paCtIeTOB no CTaHnaPTHO~ rroJIYMHKpOill<ollH~ec
KOn MO,D;eJilI c 8KCrreplfMeHTqM p lia nau B3l'Jm,I(. ne B nOCJIe;ItHIOlO osepens 
CBR3aHO c TeM, tITO OHa CYll{eCTBeHH1:lM oópaso~ (XOTR 11 HeflBHO) CMeillH

aaer HerrpHBo;I:UiMbIe rrpe.uCTaBJIeHWI Sí-> ( 11;.) ~ ) - ea CtIeT cnapaaareas-
HOro B3aRMOneaCTBHJI • 
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~	 t:Q 
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~O 
~	 t::[
O	 Q) 
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::= 
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frro 
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~ ~ 
10. ABToMaTH3a4HR 06pa60TKH 3KcnepHMeHTanbH~x('j	 E-.
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~	 ~ no BceM BonpocaM o~opMneHHR nOAnHCKH cneAyeT 06pa~aTbCR B H3AaTenbCKH~;s:\O 
oTAen OHHH no aApecy: 101000 MocKBa, rnaBn04TaMnT, n/R 79.
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3 p. 80 K. 
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li3naTenbcKmi oTnen 06"benuHeHHoro HHCTHTYTa HnepHbtx HccnenoaaHui< 

AcllaHaCbeB r.H. 
06 anre6paHqeCKOH CTpyKType raMKnbTOHHBHa 
C KBap,pyilOJibHbiM B3aHMOP,ei!CTBHeM 

P4-86-53 

HaHP,eHa TOqHaH rpyrrna P,HHaMHqecKOH CHMMeTpHH P,JIH raMHJib
TOHHaHa C KBap,pynOJibHbiM• B3BHMOP,eHCTBHeM (Sp ( 3 • R)). liCXOP,HOe 
cilepMHOHHOe npOCTpBHCTBO yp,aJIOCb TOqHO OT06pa3HTb Ha MOP,eJibHOe 
6030HHOe H OTbiCKaTb C06CTBeHHbJe 3HaqeHHH P,JIH CJiyqafl IIpOCTeH
rueH peaJIH3B~HH reHepaTopoB Sp(3, R). noKa3aHo, qTo K raMHJib
TOHHaHy MOP,eJIH MOJKHO npHHTH B pe3yJibTaTe TIOCJieP,OBaTeJibHOrO 
HapyrueHHH CHMMeTpHH OTHOCHTeJibHO Sp(3, R) H ee TIOP,aJire6p.Cp,e
JiaHa nonhlTKa npoaHaJIH3HPOBBTb npHqHHhl xopowero cornacHH c 
3KCnepHMeHTOM MOP,eJIH B3aHMOP,eHCTBY!OIIIHX 60;:JOHOB 1-! CTaHp,apTHOH 
IlOJIYMHKpOCKOilHqecKOH MOp,enH: 

Pa6oTa nNnonHeHa B lla6opaTopHH TeopeTHqecKOH cPH3HKH 
OH~H. 

llpenpHHT 06"beP,HHeHHOfO HHCTHTyTa RP,epHbiX HCCJieP,OBaHHif. )ly6Ha 1986 

ITepesop, O.C.BHHorpap,osnl1 

Afanasiev G.N. P4-86-53 
On the Algebraic Structure of the Hamiltonian 
with a Quadrupole Interaction 

We found the exact group of dynamical symmetry for the 
Hamiltonian with a quadrupole interaction (Sp(3, R)). This 
permitted us to map the initial fermion space into the model 
boson one and find energy eigenvalues for the simplest rea
lization of the Sp(3, R) generators. We demonstrate that one 
can arrive at the Hamiltonian of the treated model by the 
successive symmetry breaking with respect to Sp(3, R) and its 
subgroups. We give the reasons for the good description of 
the experiment by the interacting boson model and standard 
semimicrnscopic model. 

The investigation has been p~rforrned at the Laboratory 
of Theo~etical Physics, JINR. 
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