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OEU(Aa XAPAKTEPHCTMKA PAEOTIJ 

ARTyaJil>HOOTJ, npoCiJI8MU. IlpocTpaHC'?B8BIIO-Bp8ll8HHU8 rpyn-
nu oHMMeTpHH, coJJ;ep~amHe B RaqecTBe noJJ;rpynnu rpynny IlyaHKa-

.Pe, mHpOHO HOllOJIJ,8YIOTCff B T80pHH nofui H qJH8HK8 8JI8M8BT8pHUX 
qacTHn. B nooJI8JJ;HH8 I'OJJ;U llJIO.JtOTllOPBO npHU8HllJIH01, aoH~puaaa 
rpynna, H rpynna 1.1aomTa6aux npeo6pasoBaHnlt: 1.1acruTa6Hall 1rn:eapH
BHTHOOTl> .B npeJJ;eJI8 El>8pH8HB rny6oKoHeynpyriu: Jl8llTOH~B.JtPOHHUX 
nponeocoB[I ,2,8] onepaTopaoe pasJiolKeHHe BHJil>OOHa [4,5 ,6], 
BOIU!llTOTHqecKH OBOCJO.JtHl:l8 T80pHH noJiff[7 ,8], dyTOTpanHall npo.i.•
pauua BNqffoJieHna .anouan1,11ux pasuepuocTelt[9] n T • .it. rpynnu cy
nepom.11.1eTpHH [IO l l!cnon1,symoll JJ;Jlff nooTpoemm HHTapaomi1x Teope
THKo-noneBNX MO.Jt8JI8lt. 

lioCJI8.JtOB8HHll·npocTpaHOTB8HHO-Bp8M8HHNX rpynn OHMM8TpHtt 

oo.1tep~a11tHx B KaqeoTne noJJ;rpynnu rpynny IlyattKapa cBffaaau co aHa
qffT8JII,HhlMH H8JJ;8lK,l\8MH Ha TO I qoro Ta1me CHIAM8TPHH uoryT ()l,ITJ, npH
dJIHlK8HHUUH CH!.IM8TPHffMH B.JtPOHOll. 

Koanenwm onoHTiiHHOro Bapymemm OHMU8TPHH,. B08HHKmaH B T80-

PHH ,.rnorrui: T8JI [II-IBfo nepeH808HH8ft B KBBHTOBYKl ieopHJO nomt 
Hau6y(I4] H roJI)tOTOYHOLl[I5], OK838JI8C1, qpeaBUll8HBO nonyJillPHOlt 
D (pHBHK8 BJl8M8HT8Plll:~X ttaOTHn. CnOHTBHHO-HapymeHHl:l8 cnu•·eTpHH 
140llOJl1,3YIOTOH MHOrHMH .JtHH8NHTl80KHMH ~eopmurn: HHp81ll>HOM ].lHHBMH
Kott[I6l 8JJ;HHOlt Teopnalt ona6~x H anaKTpouarHHTHUX B88HMO.Jt8l1CTBH" 
[I7] H To'A• . 

B HBOTOffmee Bp8Mll H8COUH8HHUl1 HHTepac np8.JtCTBBJIH6T HBytte
BH8 OllOHTaHHoro HapymaHIDt npooTp8HOTB8HBO-BP8~8HHblX OHMM8TpHl1. 
BB8HMOJJ;8ltOTBH8 rOJI]l;OTOYHOBOKHX llOJI8lt; conpoBOll(J!;8100\11X T8K08 Ha
p"ymeHH8 .JtOJilEHO 6UT:& YBHB8pCBJIJ,H1,IM H 8THM.Bll,ll8Jl8HO B 0611te1.1 KJiao-
08 B8SH!AOJJ;8ttOTllHlt. . . 

B 'AHCC8pTaqHH HOCJI8'AYlDTOH npocTpaaoTB8HBO~BP8M8HHHa H B 
nepBylO OJ8P8'A:& aiW/HHHBff OiiMM8TPHll B TOOpHH IIOJill. 

Uen1, padoTl:l. lioone,ItoBaHne · onoHTaHHoro uapymeana aqypmrnon 
n 0611teH0Bap11aHTHolt rpynnu, nayqez~ne yHHTapiiHx npel{cTatJn!.'lHHll 
JIHHO.!tHOlt H 06Jll8HOBapnaHTHOlt rpynnH.. 

Hayttaall HOBH8Ha H npaKTHlleo1<a11 gea11ocu. B .n11ccep:ra~~rn 
BnepBNe noKaaaHci, t.tTo teopITTI rpaBHTaniionaoro nonn eon reopHn 
COBM80T!lblX 118.lllU!OMHHX peanua·amdl arpptt!l!!Otl U J!Oll•~opM!H)lt rpyrin 
OIU~M0TplH1. 
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B 'AHCcepxawin Bll8PBN8 OllHCSHN YHHTapaue fiP8'ACTaBJI8HHH 
rpynnu JIHHellHNx npeo6paaoiiaaitt B qexupexuepaou npocxpaacxBe 
(rpynnu CL {'I, R) ) B 'AHOKpexaou opxoaop1rnpOBaaao11 6aaHce, 
ane11eaxu Koxoporo KJiaccHWHUHPYDTCH no aenpllBO'AllMNM npe'ACTaB
JI8HllHM rpynnu S U (2) x SU. .(2) H 1JNq110neau uaxpHqaue 
8JI8U8HTH reaepaxopc>B yHHTapmn: llP8'ACT8BlI8Hllt1 rpynnH G L (8, R) 
B 'AHCKP8THOM 6aaHce. 

B 'AHccepxaium npe'AJIOl!teli op1mrna1u,H1,U1 no;qxo;q K nocxpoe
HHD yaH;apamc npe;qcTaBJI8HHtt o6~8KOB8~H8HTHOtt rpynnu. Bero 
paimax y;qanocr, nnepB!le nonyqnxr, mHpom1tt 1macc yanxapaux 
npe;qcTaBJieantt O611teKOB8pH8HTHOit rpynnu ll T8OPHH llOJIH. 

OcHOBHNe pesym~axu .llHooepTaW111, BN.llBHraeM!le Ha samHTl 

l) l1ocJie;qO.B8HO OllOHT8HHO8 ilapymeHH8 8WWHHHOtt OIUAM8TpHH 
;qo OHMMeTpHH rpynm,1 IlyaHKape B pa&max TeopHH Hem!Heltaolt pea
nuaaiurn OHMM8TPHH • 

2) lloKaaa.!io. tITO xeoprut coBueoTamc HeJIHliettaux .peam1aawiit 
awwirnaofl H KOHWOPMHott rpynn CH.MMeTPHli 8CTI, 'reopHH rpanHawtoH
Horo llOJIH 8ttHmTelll!a. TeM 08MNM llOK888HO, l!TO rpaBHTOHY .8H8JIO
rHtIHO Cff: - M880II8M ll KHpSJII>Holi ,ltHllaMHKe {HemrneiiHaH peam1-
881.\MH rpynnu S U (2) X SU (2)) lIBJlHMOH rbJI'ACTOYHOBOKH
llR 'll8CTHnauH. 

s)·no~J'lleHa y;qo6Haa 'AJIH wnaHtieoxruc npnno~eHHtt KJiaccHwn
Kawrn YHHTapH!lX npe,ItoTa:aneHHtt rpynm,1 G L ( 4, R ) :a .itHc
KpeTHoM 6aanoe, 8Jl81.18HTH KOToporOKJISOCH(PH~PYllTOlI no H8llpH
BO].IHMNM npe]tCT8llJ18Hrutu rpynnY S 'U (2) x S U (2) • BUllllOJie
HU MaTp11qa1,1e aneuaHTll reaepaTopoB yliHTapHux npe].loTanneaHtt 
rpynnu G L (8, R. ) :a JlHoRpeTHoM 6aance; aJie.MeJITU KoToporo 
!tJISCOH(PHI.\MPYDTOH no H8llPHBO].IHMLIM IIPfJ].ICTSBJI8HHff.M rpynnu su (2). 

4) ]lORS8SHO; T.ITO oymeo~:BYDT YHIIT8PHLl8 npe;qcT8BJl8HHH,aJI
re6p!l 061ll8Ro1JapHaHT11oh rpynmi n Teop1m noJin, peaJIHayewe aa
llHOHJllHMH OT KooPl-lllHaT MSTPMUSMH Ha no.iIJtx; KOTopue HBJIHJOTCJI 
YHHTapHHMH npe].lcTaBJieHHHMH awwHHnottrpynnu. BUBe;qena o6~aa 
q,opuyxa onepaTopoB npe;qoTanJieHHH RoHeqalilX npeo6paaoBannlt O6-
lileKoBapl!SHTHott rpynm~, KoTopan onpeJteJIHet, KaR 11acTHL1tt ony
tlaff, RaR YHllTSPHUe, TaR H ROH8'1lHOM8pHU8 npe;qoTaBJI8HIIH. Paapa
doiaa anropHTM lIOCTpoeHHlI HHBSPHSHTHNX narpamimaHo:a na llOJielt, 
ROTopue o6paaymT MYJILTHill18T ynniapaoro npe~OT8BJI8HIIH O6~6RO-
:sap1aH?Hof' rpynm,. · 
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Anpo6awm pa6oxu. OcHOBHHe 1.1aTepHanu 'AHCoepTawm 'AOKJia
'ALIBanuor, aa oe1.1uHapax na6opaTopHH TeopeT11qecKott q>Hamrn m12rn 
11 TeopeT1-1t1eoKoro OT'Aena 11/HAH, Ha m MelK.ltyaapo;qaou ceu1rnape no 
H8JIOK8JII,HOit K1l8HTOBOit TeopHII noltfl (AnymTa t 1978 r.). PeayJIL
TSTH, BOW8,llilllte B rJiaBy l, npe;qcT8BJI8HU Ha XYil Mellt;qyHapo,llHyn 
KOHW5p8HI.\Hll no q>H81!K8 BNCOKHX aneprnn (!OH'AOH, 1974 r.). 

.. Ily6JIHK8UIIH. no peaynr,TaTaM 'AHCOBPTSI.\HH ony6JIHKOBauo 
nHTh oTaTett. · 

06~eM pa6OTH. ]luocepTaUHH COCTOHT H8 BB8,ll8HHH, Tpex l'JISB 
OOHOBHOl'O OO,ll8pll!8Hlm, 88KJillq8HHH It Tpex np1tJIOllt8HHll; Olia CO,llep-· 
l!tHT II2 OTpaHHI\ uamHHOfiHOHOro T8KCT8 H 6H6J111orpacJ)H'll8CKHlt onH
OOK HS 102 H88B8Hllit. 

CO]lEPlKAHIAE PABO'ffl 

]lucoepo:ranHH HS'IIHH88TCH C IWPOTKOro BB8'A8HHH, B KOTOPOLI 
nepet1HOJIHllTOH OOHOBHH8 peayJII>T8TH ,ltHCC8pT81.\HH. KalK,Jtall l'Jl8B8 
,ltl!0O8PT81\IIH OH86llt8H8 pacm11peaaott 8HHOTaW1ett, 

BO.BB8'A800H o6oyllt'A88TCH COBP8M8HHO8 COOTOllHH8 TeopHH 0141.1-

ueT~HH B T8OPHH llOJIH II qlll8HK6 8Jl81.18HT8pHIJX t18CTHI\ H ].\88TOH 06-
aop llPHM8H8HHtt KOHWQPMHOtt H awwHHHOi rpynn OHUM8TpHil. 

rpynna atWilllHHIJX npeo6paaoB8HHti KOOP'AHHaT (atWilllHH8lt rpyn
na A (11)) 

"f..~ .,,, a.14v Xv + al' 
(I) 

HBJIH8TOH nonynpHMliM npOl/l3B8'A8HHeU rpynnH O'ABHrOB Ill JIHHOitHOtt 
rpynnH CL. ( Lf, R) • Anre6pa a<l)ipHHROit rpynna cooToHT lis re-
HepaTopoB L JAV rpynnu Jlopoana, reaepaTopB R .r v 

oo6oTB8HHO_ JIHHeitRax npeodpaaoBaHHlt (BKnmqaJI pacTHllteHH!t) H re
aepaTop.oB rpynrm O,llBHron. 

A<l)ipHHH8lI cm&MeTpHlt He lIBJill8TOH Toqnoli CHMM8Tpllleli. n_oaTo
MY B rnaBe l MH uayqaeu onoHTaHHoe aapyrueane atW1rnaon II KOH
qiopMHOlt O11MM6Tpl1eli ;qo CIIM1.18TPl111 rpynn1,1 Ilyamrnpe • ~opMaJIH81.1 
aenuaeiiawc pea1111aaUH1;t[IB-21] ltBJIJieTclI Ha116onee npmmM H aqiipeK
THBHHM no;11xo'AOM K cnoaTaaaouy aapymoHHm. IlyoTr, G - rpyn-
na OHMMeTpr,rn O roaopaTopauu Ae ce" 1, J, ... h) II vol. 
fJ." i .:i, •· · 1vt) · , npH'llOM TOlILHo rem:ipaTopu Vc1. ( c:1.,, J 2 ···h,) \!: 1 • J I 

peam1ay10ToH mrnella1,1M11 npeo6paaoBaHHltMH na nomrnux nepe,.ieH!HJx. 
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Cmaiexprut rpynnu G HapywsHa, npHtieM corJiacHo Teope11e ro11,1t

cxoyaa cnoHTBHH08 HapymeHHe conpoBOlK'A88TCfl llORBll6flH6M 6e3M8C-· 

COlll,IX (rOJI,!!.CTOYHOBCl(l,!X) llBCT!H~ C KB8HTOBlilMH llHCJI81JH reHepaTo-

poB A .e • Toopiut aem1Hoiiaoli peamrnawrn noano:llfleT opaBHHTeJI1>-

HO npoCTOit MBTOl&BTHllOCROil TOXHHROit OllP8'A81IHTI, Tp8HC(j)op1.1anHoH

HUO CBO~CTBa 1'011,ltCTOYHOBCKHX nonen H npoBeCTH qieHOM8HOJIOl'HllOC

KOO on11ca1me B38liMO'At3.itCTDHR 1'011,ltOTOYHODCKliX llBCTHn. OcHOBHl,16 

nono~eHHfl o6~elt TeopHH H8JIHH8ltlil,IX p8BJIH3aW{lt npHB8'A8Hli B § I 
l'Jl8Bl,I Io' 

B § 2 paccMoTpeaa ao1111Henaaa peaJI11aawm aqiqinaaon rpynna, 

T8H llTO T011I,KO rpynna nyaHHape peanH30B8HB 11HH8l1HID,li! npeoelpa

SOBBHHRMH noJieil. B OOOTBOTCTBHH O o6~8H TOOpHell H8nHH8liHl,IX pe-

amrnaUHil DllO'AHTClt l'OJI'AOTOYHOBOKOO none /,,.f'Y (x) ( -t...f'v( X) = 
= ,f, .,,.f' (><)) Tpaaoqiop11anHOHHY8 (JBOltOTll8 ROTOporo OTHOOH-

TOJII,HO aqiqiHHHOlt rpylllll,I onpe.ztenRIDTCR H8 pasnoseaiut: 

~ C ( X 
1 
~v{x)) = C (x; ~• {x'J)~xp f U.l'v Ll'v (2) 

r.1.1e C (1(1 ¥v) = exp i 1}i ~ et.pk¥• /?.I'"• r; f A.{it) • npous

JJOJI1>Hoe none lf1 ( x) npeodpaayeToa no npeACTBJJneHHIO rpynmi 

!opeaqa c'napaMeTp8MH IA.Jlv , HOJIHHOllHO 88BHOR~HMH 

OT . -f.Jt11 ; : 

V: lp(X) -- ~'(x') = !{x,pf½ Ur-0v3 ~(x) (8) 

'fl 
r.ite · L.f'v - MBTPHU!l npe,itoTam.teaiut reaepaTopoB rpynna no-

peHna Ha ll01IilX '±1 ( )() • C noJ.tOJllI,lO ;!\H4WepeHnr,taJ11>HWC ipopM 

Kapxaaa onpe.iteimmca KOBapHaHTHHO npOH8BO,ltHUO,· KOTOpae npeo6-

paayIOTCH no npe,1tcTaBnea11n11 rpynns Jlopeana o napaueTpa1m 

UJ,i v . • Ko»ap11aaTaaa npo~aBo.itaaa ro11,1tcToyH0BoKoro 

ll01Iil lipv onpe,JtOlIROTCR K8K 

I · J.. -l -l. I\. · · t.e ~) '1;, 1t;v,., 2. LAt 1../'r d't'lp +(.f 4-">V};'t.f!t"i,: l"l' (4) 

0611tan (j)opMa KOB8pli8RTHO!t npOH8BO;ttHO!t IlO:llfl ~(x) 

VA 1±\(x) ,. •(i~ di- 1fl(x) + ½- [ t r.~'-r r;,~ 'dr Tyv + 
. . . . . · ~ (5) 

+ CJ 'ii./' "v>. .j. Cz, d.f A Vv l,u + C3 ~JI.\ ~vr-0(-'>Y)]l,rl.J:l(x; 
6 
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~HHCHpOBaHB HO,ltOCTBTOtlBO llteC'fHO ll 00,ltOplfflT H6UHBHMWI1>Hll6 

llOCTORHH!,18 c,. C:i. C3 • l(eilcTBHO s J.. cJ..d 't o/'t X 
HHBapHBHTHO OTHOCRTOnI,HO aqiqiHHHOn rpylllll,I, ecnu narpaHl!tBBa 

m10THOOTb J. ( LF(x) 
1 

"ii(~ ( x), "v'}.. '11,.v C x)) RBJIRe'fca cxami-

pou OTHOCHTOnbHO rpynnu JlopeHna. 
B § 3 npOll8BOAf!TClt H006XO'AHUll8 CB8,lt8HIUl no R6JIIDIOruillV 

peanHaanuau HOll(j)opuaon rpynnu[22-23} 06~aa TeopER npe.imacu

BaeT 'ABB 1'011,ltCTOYHOBCKHX llOJlll: BOKTOpHOO I.J}'(X) H CK81lllp

H08 d,(x) • 0.it!laKO cneW{qillK8 HOHlp()pWIOR rpyntra 'f8KOBlt ~TO 
BOKTOPHOO none ':l.r(X). UOXHO npe.1.1cTallH'f~ KaK rpa,ltll6H'f CKS

JIJ'IpHOI'O nona d,(x) R T611 C81WV OCT86TCH 'f04bKO CKaJIRPH08 

none G (xJ -= 4;- /i.f'.1' (x). Ilona 'fl ( x) · npeo6paaymca O'l

HooHTOJibHO KOH@OPUHOtt rpynnu no npe,itCTSBJIOHlUIU rprnru,i lopeHIIJl 

c napaueTpawt U_pv -= /3.f'" + 2. (/3.1' ,c.., - f,v X.I'} • 
r'Ae . /3.flv - napa11.etpu rpynnu Jlopennai /3J' - rrapaue1'ps 

onenuaJII,HIDC KOHgJOPMHIDC npeo6paaOBBHH~. KoBapHaH~Hall npoaanOK

Hall npo1:1anon1>H~ro llOJill Lfl ( X) . CTp0HCR Ha OCHOB8 ~plil Kap

TaHa ll HM86T BH,ll: - . ~- . 

'v;.. Ltl{x) " exp- G [ d,\ 'f\(x) +i. 'dv G L>.v Lf\(x)] (6) 

COBJ18CTHU8 H8JllUl8itHW8 peanHSal1,1lll 8\M!IUIHOtt H KOBQoplfflOI 

rpynnl,I paocwoTpOHl,I B § 4. Tpe6o:eaane, 'l!06a atMrumafi KOBaPK""." 

aHTHBR npoHBDO'AHBll V>. IJ:J(X) (5) aaB11ce1IS o7 · G Bo'? ~vG 
TOJII,KO nocpe,ncTBOII HompopWIO-KOBapHaH'fHWC onepaI,tlt.ii ~I;. ':e(F:) 

· O,llH03H8tJHO onpe,neJill8'f llHC;JI8HH08 3H8'1l8HH8 napaJ.te'fpOB c,, C'z, CJ: 

C2 "' C3 • O , c, -= - :J. • TaHHl4 06paao11, OAHOBpelleaao a 
'AJill HOH@OPUHOll CHUl.l6TPHH KOBapHBH'fHOD npoH3BOAHO! mi~OI'O no-
JUI "!\ ( ~) ftBJill8'fCll ' 

4,\ ltl(X)-= z-11: 'ar 'P(x) + ½- Wj'v,A l;v·'P(x) (7) 

· .:f.. [ -J -t f\ -l ( -L 
1'1'.\8 W,rv,,. ... 2. ·'l Ar "l.1u. 01 'l.rv i- 'l v.r 't A.i ia,. 't..,_,, -t 

-t ~ 
+T.,14r1.. ,"C~A}+v,~v}] .1{0K83UBa8'fCfl, q70 B CO:!lll8C'f'ROI ae-
mrnellHOll peaJIH88I.titH KO:BapH8H'fB8S DpOHBllOltliaB n_OJIS '.r-.(X)ll'.C:-

., 



tJaaaeT • YHaaaao HOBapH8HTH08 BUP8l!t8Hl18 (BHmoqaHJIJl08 Hap1171.y 0 

i,tv , 'a;. Ii~ V T8Hl!t8 H BTOp!,18 npoHSBO'AH!,18 no-

JIil ~.1cv ),RoTopoa aao6xo;nnuo ncnoJu,aoBaTI> npn nooTpooann Jiar

pamimaua cauo;neltcTBHII llOJIII t,_I'., ( X) • !.!HHHM8JII>H08 ll38HMO-

;nattoTBH8 0 IlOJI8U /viv onnc1,1Ba8TCII HHTerpaJIOM ;nettoT-

BIUl: 

.5 "' j ci.d r. d"x [ J (LE, A;. 1f) + fp R J (8) 

r.ite j_ ( '±3, A>. 'fl) llOJiyqaeTCII 118 CB0607{Horo JHirpaHl!t118H8 

)IJIII noJion Lf1 aa1,1eaolt 061,1qH1,1X npo11aB071.H1,1X a>. ~ na 

KoBapnaHTHue t:::. A 'i1 , a ttJioi1 R-= 2 tfr ~, w.JC v, v -t-

+ 'W;,•,r Wvg,j< - w.,.,,.,,. Wvt,V onHCl,IB86T cauo;nettcTBl18 noJIII ~.,.v. 
IlpaBHJII,1!811 paauapHOOTI, roJI;nOTOyHOBCHOro IlOJIII o6ecneqnB88TOII 

BB6)16HHau ymrnapcaJII>Holt HOHCTBHTU OBHSH / n noBce-

uecTHoK aa11a11otl {~v -'i> / ~.f'v • 

Kalt noKaaaao OrHeBGUHHM [24] aJira6pa · 061!18KOBapna11Taon 

rpynnu HBJIHOTCII 88MUK8HH6ll ROHeqHQMOpHUX anre6p JIHH8ltHon H 
HOH(popuaott rpynn1,1. IloaTOUY I nocTp081!H8H T80pHH llHB8PH8HTH8 

OTBOCHTOJII>BO rpynnN o6lllHX npeo6paao:eaanlt Roop;nn11aT. 

B § 5 npoHSBO)IHTOH OTOx,!\OCTBJIOHH8 T80PHH COBMOCTBl,IX B8-

JIHB8ltBl,IX peamrnaunn aqxpmrnon n Koaqiop1,rnon cl!uuarpr.in o Taopn

en rpaDHTBUHOHHOrO noJIII StiBIDT8ltHa. nml noJiett C ~8JIHU CllHBOU 
o.,,v r .. , · MOll[HO onpe)le.nnTI> Ko - H ROHTpanapn-

aaTaue BOJIHtlHHU, npeo6paayD!llH8CH no JIHHOltHOLIJ' np87tCTBDJI8llHHl 

rpynnY C L l 'f, R) , nyTew y1.111oztamut aa "C.J'v HJIB 
-L r...,.v no HBllt)IOJJY UIIA8KCY I COOTB8TCTBOHHO • Tall 1 

A}' ,. 'i,rv a V 6y71.0T HOBapnaHTHULI BOHTOPOM' 

'9.,,.v .. '(,J-4r 'irY - HOB8pl18HTUl1n TOHSOP BTOporo paara, ROTO-

p1,1n OTOR7{8CTBJIH8TCH C MOTpllqecRttM T8H80pOM B reopnn TflrOTO-

HBII. JIIIH8ltHO npeoC!paay10m11ecH KOD8pll8HTll!,18 npol13B07{Hhl6 ,nJIH 

nonen C UOlll:11& cnHHOII onp8i:iOJIHIOTCfl aaanorll'-llll,lM o6p830LI ll 

;llORB8HB8IlTCf1 1 tlTO npH 38MOHO (exp 2 I,_ ).f'v -~ 9/'v OHll COD-

na,naJOT co CTOH]IBpTHYMll ROB8pl1811Tllhllll1 npo,13DO,l\HHMll B TOOpllH 

TlirCT8H'1!t • nonaraa I qTo HOIICT8HT8 CBH3ll !- BHP8lil80TCH 

qepaa Hl,lOTOHOFC!tYIO rpaB;iT8UIIOIIHYJO nocTC'HllltY!O K Cfll'JTHO!JR-

J!lrnll 

8-

l 
1 
I 
~ 
{ 
I 

l 
I 
I 

i 
/ 
1 
.I 

I 
I 

1 

-I 12 'ii7i = K (9) 

Ul,I llOJIHOCTI,JO H:ztOHTHWIIIUIPYOLI no,nyqeHHYJO TOOPHIO C TeOpllell rpa

BHTBWIOHHOro llOJIH SltHl!lTOllHa. YCTBHOBJIOHH811 aHa.norBII uea]ly 
Teopnett T1Ir0Temm u reop1-1n1rn aem!Ha£1HLIX pean11aawin rpynn 

BHYTPOHHIIX CHMMOTpnlt npHBO,tllT K noCT8HOllR8 pll]t8 aa;naq, pome
HHO ROTOPYX cnocodcTl30B8JIO 611 Clo.nee I'Jiy60l(OyY llOHHMBHHIO POJIB 

I'paBjtTBWIH B Teopnn 8JI8M8HT8PHUX qacrnn. HoHOTOp!,16 1-13 STHX 

aa;ziaq oCicym:;naDTCll B ROH no § 5. TaK B TeOpllllX H8Jil1H8i!Holl pea

JIH38flllll m1paJII>HOil Cl-U.!M8TPHll B03HHHB6T 8Cl!MllTOTHtl8CH8ll a.nre6-

pai1'10CH8H Cl!MM8Tpllli: tl80Tll!W ;ztOJilB:HU HJI8CCHWIIUllPOBBTI>O'.l no 

npa;ztOTl3BJIOHllHI.I $ 'U (2) X ,!; 'U (2.) CHMMOTPHH, 80JUI noTpa-

6b~aTi,1 qro611 )lttarpaui.ni BOJIH c_e6n paayu110 npn Buco1mx aaeprn

Hx [25.1 • Ilpn BHBJIOrlltJHOU Tpe60B8Hllll B Teopnn rpaBHTaWtOHHoro 

noJµI· ~omao om1171.aTI> anre6panaaw1n aqxpr.ianon H Hoaqiopu11olt rpynn ,, \ . 
Clll,!J.!OTpllH • .nnn COOTB8TCTBYllllllllX HCCJI671,0B8Hlltl Tpe6yeTCft qeTH08 

aila!l11e·ya11TapHYX npe;ncTan.naa11n JIHnaliaon H 061llOROllapnaaTaoil 

rpynii! 
, , ·~l!HOltH!,8 rpynnu H_BmIIOTCft H8HOMil8HTHlill!l1 rpynna1.m, ll03TO-

MY l1X YHllT8PHli18 npe;nCT8'.BJI8HllH Cl8(lHOH8qH0!.18PHb18 (HpOM8 Tpa

BHaniHNX CllHrJI8TOB). nnn Wll3lltleCRWC npttJIOmOHHlt aan6011ae y,nod-

aa pe~.n11aawin npe)ICTaBJIOHlllt rpynni. C J.. ( N, R) B )ll!CHp8T-

fl0!4'. q~ailca; 3110M611Tbl HOToporo R118CCHWl1UHPYIOTCH no MyJII,THnne

T8!,l j:,pyµnlil SO ( ;v) • Tor)la 11ono.n:&aoBattHa yanTapawc npe.itoTaB• 

.lI~Hlln'JillH8.ltHl1X rpynn al.MJOKTHBHO·B HJiaCCHWllR8IUIH COCTOHHHtt 

i111Jaµ11t18CRHX CHCT6Mo Tall )IJIH Cll8~ll!iJII>HO!i JiliHBRHOlt rpynm,1 ll 

TP~JCM~pkoM npocTpBHCTBe (rpynnu S l ( 3, R) ) H8ROTOP!l8 cepmr 

YHllTaptimc npe;ncTaBJI8BllR'H8.lt)l8H~ pll)IOM 8BTOPOB H npHM8B8Hll B 

HnaoQ~WllRal\1111 a]lpOHOB Ha TpaeRTOPllHX P8,7.tlK8 [26] H llPallla

T~~:&HWC ypoBHeil CJIOlKHWC H]18p [27]. B rJiaBe rr npoB0,7.tHTCH 

nol!BO~ paccuoTpeane YHHTapaux npe;ncTBBJIOHllil rpynnu G L { '5, R) 
H CLrl'-f,R,). 

~§I OllHCIJB80TCH 06111Htt MOT0,7.t nocTp08H11H npe;ztCT8BJI8HHtt 

rpynnY G L ( N, R) :a npocTpaacTBO WYHKW!li H ( N) = 
::. {{ (µ) I U. E S O(t/)},KDB)IPBTHtlBO irnTerp11pyau1i1x OTHOCHT6Jli,HO 

l-!Hn,aptJ8HTHOt1 uepu cf L{ Ha SO ( tJ) • STOT M8TO]t ltBJUl8T-

(J~. npopr1,11,1 0606111eti11eM peaJill88Wll1 npe;ncTBBJI8HHii rpynnu 
S ~ ( tJ, R) B npccTpaHcTBO H ( /1/.) , npe.it.noJKenao.lt Xa-

PHm-qaH.itpo.lt [28] • PaccMaTpHB8Hl'l'Clt npe,7.tCTaBll8HHH rpynnu 
G L ( tJ, R) , HHll.YIUIPOBaHHHe npa71.cTa:enea1,1eu no,nrpyn-

nu K ( tJ) ( K = II Kt; II e K ( N) , 
9 



eomt Klj = 0 npH i 7j, Ku 7Q;i.,j"'1.,2, .. ·N). llpe,n
cTannaaHe T(1) (? E CL {t/,R),clt.fpo)paa1mayeTcH B 
H ( N) B CJl8.ltYIOlll811 Bl1,lt8: 

T( g) f (u) == (K1
1

J f''('<;z)'J.z .. · (K;,1 t" / ( U ') (IO) 

ll 9 ,= K'· u' ; K': II K0II E K(tl), u,u' E S 0(//) 

Ilpoc511e11a noHcKa ya11Tapawc npe,ncTa:eneaHlt :e 11aTo,na ia.nylJ.11-
po:eanaux npe,ncT8BJleHHlt P8.ltYI.VIPY8TCfl B onpa,nen8HHl1 11HC:118HHOro 
8118118HHH napaM8TPOB ,J ~ 

1 
c.l.z, ... o( N R OK8JIRpaoro npoHBB8.?{8-

Hllfl ( / , f ) , KOTOpoe HHBapHan-rao OTHOOHTBJil>HO onepaTopoB 
T(g) (IO). . , 

B § 2 Hay11a10TcR YHHTapaue npe,noTanneHHR rpynnu B .nHcKpeT
no1.1 c5aa11ce, 8JI8MeHTU KOToporo KJI8CCH4ll!I.VIPYilTCfl no aenpHBO,ltHIUIII 
np8]{CT8BJieHlmM rpynnu SU (2). flpHMeHll8TCR HH(pHHHT88HM8.lll>HUlt 
nomco.n, T.e. HCCJI8,ltYIOTCfl BP~HTOBU8 npe.ncT8BJl8Hlill anrac5pu rpyn
nu G l. (8, R). lionom,ay!l (flop1,1yny (IO), BUltHOJIRllTCll reuepaTopH 
nper.cTaBJIBHHll rpynm,1 CL (8,R) B !'ineh> c5aaHoe: 

. ,. <:u.l~>"'f2e.i-7 2)~ .. (u) (II) 

r,ne ~ "'~ («J - qiyHKlJ,Bfl Buraepa, u E SO (3). nouaaaao, itTO 
yoJIOBl-18 BPMHTOBOCTI! reaepaTopo:e npe7(CT8BJI8Hlut onp8,lt8Jlll8T H81t 
11ll0.Tl8HH08 8HBl18HK8 napaueTpOB .J. t , J.z , J. 3 , !'SH II CHBJlllp
HOEl npoll3B8,lt8Hll8 B yHllTHpllblX npe,ncT8Dl18Hl!RX. llony11em~ one.ny10-
Jlll!8 peaynJ,T8TH. Hnl1JJ;8HU TPH cepmt yHl!T8pllUX np8;ztOT8DJI8HH11 .. H8 
opTonopuapoooaHux lleH1opax /m f h > ( t. m' e · i,: I ""' .e h. > = • au• d1t1,• dJ,,i,,•), I'].18 f_ - opc511T8JU,HHlt JIOM811T, h - ero 
npoeKwrn, 8 l!H,lt8RC ht xrpaHT8pH8Y8T Bl1POl!t,1t8HHOCT1, MYJIHH
nneTOB rpynnu S 'll (2). IT01rnaaao, 1tTo yHHTapuoe 11eaHBIIDaJieItr
Hoe ITP81'.\CT8 B110HH8 l&BTPl!Ull 'J E G L ( 3, R)( cat roJpeamrnyoTCfl B 

I h, e h > onarica oneparopo11 t"f' ( i ) : 
-. 2fd ,..; 1,,,) "'e n.--, . 

1 (g)jh,l'1 :>.,. J du~ 1fM•J 2)~.,(u) 

( 
' J.1. . , ,..r.t l.' -<3 Ci'\ e' 

Ku) · (f<11.) ~LJ3) ":iJ,.,,,., {u') /i,;;·'l 1

h 1> (12) 

0 (I I I /'' I s U · : '"" I, · U ; I< f ~ t 3); 11, U 6 0(3) 
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,l 

i 
,,1 

I 
l: 
,; 

I 
~ 
/; 
i 
l.1 

I 

ll I 
: 

1, 

I 

r;11a -J,-dz. -+2.<, .;,g, ,l, +ol,+.l.3 =i -ae (9,-aeeR) 
ll I ) ~ 1 - cAJ_ .,. /. -t i W ( ,W E. R ) , /1/ ( M ) = . 1. 1!:11,il 

2) O<cl,-,'z. < :! (.t1-Jz. ER) 'AJifl 118THl,lX ht if <.cl1-Jz<i (J1-oi1ER) 
].tJlll nonynenux hi , II( m) .. Q (ht, rJ.1-,l.z.) ( <?('(1 'J) a 
a r ( ~)( r(y-. +J.)T~) HnH 8) J1- J:z. .. f, J, 1", ••• 
Im I .,,_ .<, - .<.z. , 111 = a-1- -'2. ( ~cl 2). N [ ,,.,,) = Q (Im.I, "•·.Cz) 
npH c,( 1 • .{z l "• f R) npe;110TBB1l8HH8 paamtayeTOfl B daaHce 
I~ h '? a I h1 • o -l h "? • 

B § 8 ncc11e;11y~oH yHHTapuue npe;11cta:a11eHHH rpynnu CL.l'f,R) 
llonyiteHa pean11aalJ,Bfl yHl!!BPHl,lX H88HBMB8JI8HTHUX np8)tOT8llJI8HHl 

• rpynnu CL l 't, R) l3 ;11noRpeTHOM opToaopwHpo:eaauo11 daaH-
ce Im, mi e, lz. h~ h2. "7 ) (llH;l\8ROH e,, h,, la, hz., 

xapaHT8p1!8yllT MYJIHHIU18T rpynnu S U ( 2) lC SU ( 2) , a. h-u, 
m 2. - Bl:lpoia:,naaHOOTJ, MYJILTHnnaTOl3 rpynnu S 'U (2) x S 'UlZ) 

B yunTaJ)nux npe,noTa:eneBHHX rpynnu G L l 'f, R) • Hatt.nano 
,lt8l3Jl'fI, oepl!lt yBHT8PHWC H88HBHB8ll8HTHl:IX npa,noTaBJI8HHi. Onepa
TOP npe.nciral3JieHH1l T(9) uaTpHn;u i E CL(lf,R) (cl.dj>O) 
HM88T CJI8.ltYllCIHR llH,n: 

r o ~·k+!. u,, +,( 11{n1-) 
T( i)lrn, h12 e" lz h1 hz "?"' ,l ,rn ~-t; +i ~· ~ 
/,/( ,-.,+) ./1 , Jz h , .is I. , )"" O\t1. l,lz. 
N(rt+) (x:◄ ) (Ku) \l<n) lK,,,, ~,.,,h,i..zlu, lu) (IS) 

~ l; e; •, . , , , , , , 
c,{.)1,,:1,~J.i;h~ (u~ lm-1 mi e~tz h,h, "? 

IA, 9-= K'· u.' 1 K' E K(lf); u,u' E:- SU(Z)~ SU(2) 

o,. i, li 
r.ne olJmth, ,,,,,.,, l u.) - 11aTpl!1tHHe aneweBTH aenpHl301tHIIWC YHH-
Tapma: npe,ncTBBJIBBHi! rpynnu SU (Z) x S U(2) ; 1. + f(-ol.1 -c(z.., 
+J3+J.1t)=i.9,J1+J.2.+-ol.3+.{f "L~ (S,,.ieER.); K+ -=2(1'1-.il)1 
H K- ... 2 ( .ts - c(-¥) npHBl!l481lT uesaBHOHJIO. ,npyti O'f ]ijl:f1'8 · 

n10c5oe Ha cne.ny1>C1HX auaiteHHlt H.,(K-) • f.+ t W+ {W•) 
(w+, w. E: R) ; 2) K+, K- t-R, O<K+(K-)"-iZ. ;ztrul 118THIDC 
m+ ("'1-:).,. nif+ rn:z. (h1 .. - mz); f < K+lK-)d 'AIDl nony~am,x 
h1+(m-) S)a) K+lK~) ... f-,1,J, ... ,lm+l(frn-1)= 
,,,, ~ .. tK-) (h,,,ocl 2), \rn..-1 (1#,,-I} ~ K+(I<~) c5) X+ (K-) ... 
., 0 , m+ { .....,_) .. 0 • IlpH BTOJI WYHKI.VIH t,/(m+)(Al(m-)) 

paBHl:l COOTB8TCTB8H!IO: I) N( 1>1+) (tJ( h1-)) = :f. 2) IV ( h1 +) 

II 
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r].le K
1

(U,X)=IV<,;(u1 x)l1EK{3)(K,;(",x) .. O npfi i>j,.K°Ht11,ic)>o, 
',i'" J.,2,3), u'(u,ic)ESD(3) B n1060!1 iO'!Ke TpexuepHoro npo-· 
CTP8HCTBa. HcnOJih3yH p88JIOE8HH8 (17) ).l0K88YB80TCH, '!TO one
paTOPH Tx•cx) npep~T8BJI8HHH o6ll\8KOBapHaaTHol1 rpynne pe-
anHaymca Ha llOJlllX lf h, H, (-x) B CJI8].lYIOll\8M BH].18: 

'-P~~" (-i') .. Tl('<x> \f..,~,. (x)-= ~ Ju ~!~ c~J N(htJ 1,2.e+-i{\ 
I /II ( ht') J_ f'+•{ r, ' )"' 1(J "1.11 ,,o13 Cl. e ( ' ,\ lD '. ' (18) \Ku lu, x) i...Kzz.(111 x)) ,Kn(u, x)1 .u1,,11,• µ {u, 'XJ1 :x .,, 0 , ( x) 

IlpH npoHSBOJI:&HlDC 8H8'10Hl1HX J J, al.,, .l 3 WoPMYJI8 (18) 
onp8].t8Jlll8T 1moroo6paaH8 68CKOH8'1HOMOpHYX npO].tCT8BJI8HHl1, KO
Topoe CO].lepZHT B. co6e, KBR KOHeqHOMOpHH8 (14), T8K ll YHHTap
nae npe,ncTBBJIOHHll. ]lJIH yawrapawc npo].tcTaBJieani1 orpaaeqeaHH 
Ha napaMeTpH r/. l, c,( ~, (( 3 H BH,ll qiyllKUlltt N ( h,) on-

pe,nOJUlllTO!l Cy1lt8HHOM npe].tCTSBJIOHHH (18) ).10 npe].tCT8BJIOHHH rpyn
nH G L ( o, R.) 1-1 aatt.iteHt,1 Ji § 2 rnaBH n ,ItHccepTauaa. Ha
BapHaHTnoe OTHOCHT8JlhBO onepaTopoB (18) CKBJlllpHOO npOH8BO].l8-
HH8 HM88T llH).l: 

1/(x]-'i(Y.)= L '!:,,.ex) 'fi..tk(~) 1 !/(~·lf(x)='l'(x'),l/'(x;};,19) 
i..ti. 

KoecTpyKI\Hll yauapma npe).lcTaBJIOHH1t rpynIIH .Q) ~ fl R"" 
lll!Jlll8TCH H8CJIOZHYM 060ll\6HH8M ~6TO).l8 llOCTpOOHIUl YHHT8pHi:pc 
npe].tOT8Bll8HHI rpynnH Si'.) i. fl J?. '3. • B KOHUO § 5 nonyqea~ 
061ItHe <p0pMyJ11,J ].IJIH onepaTopoB Tx1(1t) ( X E R ") 6ecKo-
He'!HoMepnex npe){CT8BJI8Hllli 9J ~ I{ RI'/ rpynm,. OnepaTOPH 

Tx'Cll ( x E: R ") aa:!IHCllT B o61l!OM cnyqae oT n po11aBOJih-
B1,1X napaMeTpOB J.1, ol.z, ..ls,•.. .,( N 'IUICJ18HH08 
aaaqeane KOTOPYX B yHHTBpHWC DP6'AOTSBJ18HH!lX uozao onp8].t8JIHT:& 
HS ycnoBH!l ya1uapnocTH onepaTopoB Tl('(x> ( X f R ") 
OTHOOHT8JI:&BO npeo6paso:eaHHR JIHH8l1HOft rpynne. ;J 

B § 4 paocMoTpeao onoHTSHHoa napywanne .Q:) ~ /I R 
OHUM8TPHH 'AO OHMM8TPHH' rpynm.1 IlyaaKapa • BBO].ll!TC!l rpBBHTSUHOH-
B08 none 1',JAY (,c) , HH!pllHUT88HJ.18JlhH08 npeo6paaoBBHH8 KOTO-
poro OTHOCHTeJI1ino Sl) ~ H R N rpynm-i onpe,ItenReTcR -ua ypaBae-
H:aa • · . , _ . -

t·T . '!hi rt ) l.et~.Cx)R.,.v) _ lei-~•(x1'!,•I /,ei-tv,,.L".) (20) 
\-+1&,ax1 r.l'r A&~ Jae-~ /AS>it' /JJt. 
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I -
r,Ite Xj, ~ v,i + G f.1< ; Pc14r - uaTpHUbl, peanuayDntHe ymt1ap-
HH8 HJlH KOHeqHoMepnue npe].tCT8BJ18Hl1lt JIHHOl!HoR rpynnu. IlpH 
8TOM npoH8BOJlhH08 none 2fi ( X) npeo6paayeTCH no llP8'AOTBB-
JI8HHIO rpynm. S O ( /J) c napa1.1eTpa1m u.,. v 
aaBHOHll!Hf.!H OT KOOPJIHH_!lT H nonelt lij,IV ( ll) I : 

-1 ,. • . iji -
~ ( x') ; exp :r Ujlv L..f'V ~ (x) (21) 

IloKaaaao, qro 0Yll!8CTBYOT npHueqaT8JILH8H Ollff8:& U8llt;ZIY YBHTBPHH-
1UI np8].tOT8BJIOHHHr.m rpynnu 'ill~iJ f;U,' Ha nonflX lf\A(X) H 
nonm.m L.fi ( •,() B aenl!Heltaoi-1 peanHaau1tH eToli rpynnu. 06-
cy,t,Itae-rca nocrpoeHH8 ip8HOM8HOJIOr1t'18CKHX ;aarpaBEmaBOll UB YHII-
TBPH!,OC uynhTHnneToB rpynnu 5l> i. II R "' • 

B IlpllnoaeaHH A noorpoeaa 6ecuoaeqaouepaaa anre6pa, co-
14epaall!aH anre6py JtHHeltaott rpynnu B KaqeoTBO noiaJiredpu. B Ilp11-
Jiomean11x B H B nuaeceau rp0Moa14s1-1e BuqncneHllil rna:au n. 

0CHOBH08 0014epaaa11e )IHCCOPTSUHH ony6JtHKOll8HO B 
cne).lyJOll!HX pa6orax: 

1. A.E.EopliCOB, B.H.OrHeBH[U(Hlt, TM~, 21, 329 (1974). 
2. A.B.BopHCOB. Co06ll\8HHO Orlilli, P2-8498, nyoaa,:975. 
3. A.B.BopHCOB. Goo6meHH8 Orlilli, P2-8500, nyoaa, 1975. 
4.,Reports on Math.Phys. v.XIII , (1978) 
5. A.B~BopHOOll 1 TM~, 33,427 (1977) 

UHTHPYEMAft JlliTEPATYPA 

l •. 'l'.D.Bjorken, Phys.Rev., 179 1 1547 (1969). 

2. G. Altarelli 1 Revis ta del Nuovo Ciro. it_ 835 (!974). 
8. G.~.BHJIOlihRHtt 31l.Afi, ft, 73 (1977). 
4. K.G.Wilaon, Phys. Rev., 179, 1499 (1969). 
5. K. G.Wilson,Phys. Rev., n2, 1478 {1970). 
6. T.Ellis, R.Iaffe Scaling, Short distances and th~ 

light cone. SIAC Pub -'1353 (1973) 

7. D.T.Gross, G.Viilczek1 Phys.Rev.Lett, 30, 131~3 (1973); 
Phys.Rev. DB .. f 3638 {!973). 

8. H.D.Politzer, Phys,Hev,Lett, 30, 1346(1973), 

15 



9. A.Migdal, Phys.Rev.Lett". B 87, 886 (I97I); G.Mack, K.Sy

manzik, Comm. Math.Phys. 27, 247·(!972); A.F.Grillo, 
Revista del Nuovo Cim., 2, I46 (1978). 

IO. B.H.Oruenmvrntt, 1I.Mesm'it1ec1ty, Y~H, II?, 687 (I975). 
II, H.H.EoromoClon. KBasHope,llm1e B aa,llat1ax cTaTHOTHtieoKott 

M8XSHHHH, ny6Ha, n.?SI, I96I; 2-e Ha,ll.P.5II.I968. 
I2. B.rettsea6epr. Bne,lleHue n e,llHHY~ nonenyv TeopHD aneMeH

Tapm,rx: qaoTHI\• M. 11MHP 11 , !968. 
rs. A.A.rpua, E.B.:llauaoKH!iOKHtt, B.M.MaHOHMOB, Y~H, I02,587, 

(I970). 
I4., ~.,Nambu, G. Iona-Iasinio, Phys.Rev., ill, 845 (I96I) • 
IS. .I. Goldstone, Nuovo Cimento I9, 155 (I96I); A. Salam, 

s.Weinberg, I.Goldstone, Phys.REv., I27, 965 (I962). 
I6.s.Gasiorowicz; D.A.Geffen;Rev,Mod.Phys. 41; 58! (I969). 
·I7 • s. Vleinberg, Phys.Rev. Letters · I9, 1971 (I967). 
I8. S 0 Coleman, I.Wess, B.Zumino, Phys.Rev., . !77; 2289 

(1969); rll., 2257 (1969). 
I9. c. Isham, Iiuovo Oimento 59A, 856 (1969). 
20. n.B~BonHon, IlpenpHHT HT~ 69-75, KHen, I9q9, 81lAH, i, 

8, (I978), 
2I,. v.T.Ogievetsky, Proceeding of X-th Winter School of Theo-

retica~ Physics in Karpacz,v.1,p,117; Wroclaw 1974. 
22. A.Salam, I,Strathdee, Phys.Rev., 184, 1750 (1969). 
28. G. Isham;• A.Salam, I.Strathdee, Ann.Phys. (N. Y.) 62,8 

(!978f. -
24. V.T.Ogieveteky, Lett.Nuovo Cimento ~,988 (!978). 
25. s. Weinberg, Phys. Rev,, 177,2604 (!969). 
26. L.Biedenharn,R. Cuseon,M,Han, o. Weaver, Phys. Lett. 

42B, 257 (!972). . 
27. 
28. 

L.Weaver, L.C.Biedenharn, Nuol.Phys. A 185, 3 (1972) 
l!arish- Chanara, Proo. Nat. Aca:d. Ser. USA 87, 

I70, 862,866,691 (I95I), 

( fo\.,.Vt 
0TneqaTaH0H8 P0T8IlPHHT8 WPM YHU AH CCCP r.CBep,l.ll!0BCK 
II0.llTIHCBH0 K nettaTn II/I-78r.HCI900Li Tnpam IOO saR.28 

. o6M~ 0 165 nett.n. ([1opMaT 60x8Ji I/16 · 


