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I. Bseaeaae 

11 2/ 
B UOCIT91J.H99 Bp9MH B pa60T8X pH/1.8 BBTOpOB ' 6b!ITO ITOK838HO, 'iTO rpynna 

CHMMeTpHH 6 IJ.ITH CHitbHOB38HMOIJ.91iCTBYIOillHX 91t9M9HT8pHblX 'i8CTHU HM99T 

CTpyKTypy 6 """"f.$ ) rae .P -rpynna nyaHKape, 5 -rpynrra BHyTpeHHel! 

CHMMeTpHH, a ToqJta o6oaaaqaeT nonynpHMoe npoaaseaeaHe. BoaMO)f(HbiMH rpynnaMH 

CHMMeTpHH S HBITHJOTCH SL(616) H SU(6,6). Bee yHHTapHbie npencTasneaHH rpyn

nbl 6eCB:OH9'iHOM9pHbl, TBK KBK OH8 He KOMITBKTHB. J1neg o6"b9llHHBTb 6eCKOH9'iHblli 

MyltbTHnneT B OIJ.HOM yHBT8pHOM npenCT8Bit9HHH 6bin8 p83BHT8 ITO-p83HOMy B pa6o-

/3 14/ 
TBX ' .EcrrH OCTBBHM ITOB:a B CTOpOHe yHHT8pHyJO CHMM9TpHJO, TOT'JJ.a B03MO)f(-

Hb!MH rpynnaMH BHyTpeHHel! CHMMeTpHH HBitHJOTCH SL(21 G) H SU{212.). TaKoe p a c

CMOTp9HH9 RMeeT 60itbill09 3H8'i9HH9 IJ.nH ITOCTpOeHHR KBBHTOBOl! TeOpHH nonR, yqH

T bl b8!0ill9ll BHyTp9HIOIO CHMMeTpHIO 91t9M9HT8pHbiX 'i8CTHU. fpyiTITbl SL{21 C) 

KBK rpynna BHyTpeaael! CHMMeTpHH 91t9M9HT8pHblX 'i8CTHU 6b!lt8 p8CCMOTp9H8 B 

/7-12/ /9,10/ 
pa60T8X • ABTOpb! pa60T llpHillltH K cneayromeMy Bb!BO/ty: BHyTp9HIIHH CHM-

MeTpHR npHBOJlHT K H91tOK81tbHOMy B38HMO)l9t\CTBHIO 9IT9M9HT8p!ILIX 'i8CTHU. 

6 /13,14/ 6 
Uenb!O npellblllYillHX pa OT H IJ.8HHOJ1 pa OTbl H BitH9TCH ITOCTp09HHe Teo-

pHH ITOITSl C 6eCKOH9'iHblM MYITbTHITit9TOM HB O C HOB 9 rpyiTU bl SU{21Z) KBK rpyiTUbl 

BHyTpeHHe /1 CHMM9TpHH. fpynna 5 U(2,2.) ll03BOitSl9T 9CT9CTB9HHblM o6p830M BB9CTH 

'i9THOCTb 'iB CTHl! H /lltSl M8KCHM81tbHOJ1 KOMIT8KTHOii ITOJJ.rpy nnbl HCITOitb30B8Tb T9XHH

KY o6bi'iHO H T e opuu nonH. B naHHoi! pa6oTe Mbl paccMoTpHM sepmuHy saaHMonei!cT-

BHH 6eCKOH9'iHOrO MyltbTHITrreTB C CHHrrreTH bi M noneM, naJJ.HM B b i p a )f(eHHe 

nnH •o6mero nponaraTopa• 6ecKoneqaoro 6oaoHHoro H <jlepMHOHHoro MyrrbTHnneToB "' 

c rroMOillbiO •o6mero nponllraTopu ' noKa)f(eM, 'iTO so MHorHx cnyqaHx TeopHH no-

nH C 6eCKOH9'iH blM MYITbTIInneTOM npHBOIJ.HT K CXO/lSlllliiMCH IJ.RBrpaMMBM, B TO Bp9M H 

KBK B 06 b!'iHO tl T e O p RH nom! T ll KH e /lHBrp aM M bl p8CXO/lSlTCH. 
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2. B biPO*AeHHLie yHHTSpHbie npeACTSBneHHH rpy nnw SU(2,2) 

Pa3H ble cepHH npeAc Ta BneaHi! rpynnbi .SU(2,2),peanuay eMbiX B pa3BbiX npocT

/5,6 15-21/ 
p8 HCTB8X1 6binH paCCMOTpe Hbl B pa60T8X 1 

, 

/ 13/ 
p a 6oTe B 

.SU(212..) 
Mbl peanH3ye M Bb!pO)!(JJRHHb!e yHHT8pHb!e npeACTBBl!eBHSI rpynnbi 

B npOCT p 8HCTBe !jlyHKilHH f (LJ;.0 f'J,(l~lJ) 1 KOTOpb!e SIBllSIIOTCSI OABOpoJlHbl

MH !jlyHKUHBMH n epeMe HH b!X Ll~:, , Llz',t~lJ ) rAe Ll,~ ·· · 'k -MHHOpbi 1 o6p830B8HBbl9 

H3 k nepBbiX CTpOK M8TpHilbi: d = !:;· (•if= t<jJ,~) . KaK H3B9CTBo/
11 

TaKHe 

OAHOpOA Hbl9 !jlyHKlU!:H TeCHO CBSI38Hbl C o6o6meHHbiMB TeH30p8MH H O'I9Bb YA06Hbl 

B n p HllO)!(eHHH K TeOpHH CHMMeTpHH aneMeBTapHbiX 'ISCTHU, npH T8KOi! pe8nH381lHH 

<J? /7/ 
npeACT8 BlleHHi! reHepSTOpbl ;:;.{')· rpyllllbl HM9IOT cne)lyiOmHi! BHJl : 

.3 

L: t .. p: . ~ - -
TJ=f >~ 

/13/ '..[_ B 6 bm Hcnonb30BaH c n enyromui! 6aaac B rHnb6epTOBOM npocTpaacTBe !jlyllKllHIIJ : 

I ; N · · ..../.~t'-v;"z-1Y1z. r 
})~"'tf~»= Jj~~~,,~l'IL s /';/(j)of2f .:4J ~~~'!!5/ fr {1) 

3AeCb 5.· ~ 5ti ) 5 ,· 1l ::=: 
~itf / . . 

t 1JLJ53t j s (J) = f(ro):~· 

( M bl B3 SillB n p e A CTSBne aHe naynH AllB M 8Tpllll J ) ; ~y~A -BOpMI!pyromHi! MHO

)!(HTenb; tl , J , ~ , ~ - aeoTpHna TenbBbi e uenbie •mcna, YAOBneTBOpBIOmHe 

c ooTBollleaiiH M a-+ f = 2)~7 c+.f = ~~ ;1;,. = 1)/-+m )!]~ [f~i)!p'-m)!]-.f; A_ 
co6cTaeaaoe aaaqe aHe r e aepaTopa rpynnbi if(f) {.A = ut-:;.f!S-G) , 

Ka )!(Jloe n p e A cTa Bneaue xapaKTepnayeTcH n apo li queen (N~x), KoTopbie CBB38Hbl 

co cTeneaBMH OAHOpOAHOCTH • F H :f' !jlyHKUHH :/' OTHOCBTenbBO ..1,; J Azit.!tj 
cne AyromHM o6paaoM: 

N+2:r = F 
N-2x. = ;F 

/13/ 
Ha y cnoBHB yHHTapaocTH npeACTaBneaBi! B 6 btno aai!Aeao ABe cepan npeA-

cTaBneaull : 
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1) N= -.f+'J 
2l;fmN = o 

( rnaaaaSI cepnSI). 3 necb 5 -mo6oe semecTBeaaoe •mcno. 

( nononaHTenbHBS! cepHSI). B 3 TOM c nyqae 2/.x./ nonJKao 

6b!Tb ueiTbiM '-! :~C.'IOM H -2<N(- 1· 
B o6enx CIOjJl!S!X fle iTpl!BOJ:lHMbie rrpe]lCT8BITef!HSI pe81Tli3YIOT CSI TlpH YCITOBHH 

rne 4x -n 106oe uenoe '!Herro. 

B nanbaellllleM Mbi 6yneM paccMaTpliBBTb TOlibKO rnaaay10 c e pHIO. 
I 14/ 

Te Mbl rrpeJ:lCT8BHITH M8TpHny J = ~· B BHJ:le 

t! = ;rc, 

B pa6o-

( 2) 

114/ - 4 X 4 M8Tplut hi i HX KIT9TO'IHbie !jlopMbl 6binH J:l8Hbl B pa6oTe 

TaM 6bino noKa3aao, 'ITO aa llneaaaSI rnasaag cepnSI N-= - -J: + 'J rrpnaanneJKHT 

I /16/ 
TaK H83htBaeMoll c epuH d_t_ , naaaoll fpaeBbiM B pa6oTe • He see sneMeHT hi MBT-

1 /14/ 
PHil ) / ~ r He38BHCI!Mb1 J:lpyr OT J:lpyra ( ITOJ:l p06Ho CM. ) ,B '18CTHOCTH, M8T-

PHil8 r 38BHCHT ITlllllb OT ITSITH Beu:teCTBeBHbiX IT8p8MeTpOB X
1 

, ;>:_z , -"'J , ;rj' , 

119/ 
H X 5 H HMe e T CITeJ:lyiOu:tHll BHJ:l ( CM. T8KJKe ) ; 

-1 
0 0 0 

~~+1x2 1 0 0 
x5 + i.rj' 0 " 0 (3) 

( 2 • 2 v . -f x1+--z-x3 -x~ + '"'j- --"1-t-~ ~-IXj' 1 

npH K8HOHH'IeCKOM p831TO JKeHHH ( 2) IT e peMeHHbie 

H Bblp8JK8IOTCSI qepe3 3ITeMeHTbl M8TpHil II 

5, ~9(-
2 z 2 2. 

+'xs-) X1+~- X_s-Xt 

2 

~z -- J'H-(~ x1 + tx2 ) _; 

53 -- ~* (1'3 ~ z.'.xt) ~ 

5 

ftt. H 5 ' ae 3 8 BHCSIT OT 

r cnenyiOu:tHM o6pa3oM: 

j 



5r = ~~f ( 5~r- aemecTBeRabd!: napaMeTp); 

z 7(- ' 1 
L*."-=- r) 

7(- (. 3 * ['l-L t ~3 = +> / t,. = -__, 71 = - ) ) 

H uaapHaHTHMI Mepa Jf{j) aa rpyrrne paaaa £;: lz,Jzz. ):¥3 Jx" J:~s- . OnaoponRbie 

QJyHKI\i'HI j(tij ~t) OOpaayiOT I'H1IbOepTOBO llpOCTp8HCTBO C HOpMoll 

J jj * s;: !x,/z2lxJ£7j:t;J (4) 

3. BepwHHa aaarrMonellcTBHI1 GecKoaeqaoro My1IhTHnneTa c cnnrneTRbJM 

~ 

BeKTopH blli 6aauc ( 1) MmKuo narrucaTb B cneuyiOmeM aune: 
-1 /1 

S I'\ N./;1~ z fi---~ :~ -- ir /.) 
I }j _e, .. f11 J?""}c (j J 

rne z -Teii30p , JIOCTpOeUHbll1 H3 51-· B 5- L C llOAXOAHIIlHMH HOpMHpy!OHlHMH MilO -_, 
>KHTenHMH. T eR3op Z -cnMMeTpiF!eH no HHAeKcaM e,· , j; , j'· , h; H 

oTnenbHOCTn n panen uymo rrp11 caepT!>IBBHJIH e. c f HliH J c h. 
( a, ~,c-,6'-- HeOTPHUaTe11bllble uenLie quc na).Jlnn pcnyKUHH SU(212) =:>jsu(z) 

®SU(z)@U(1)J, , .r4e jsu(z)®Sli{Z)~U{1)Jp onpenem wTcn KaK pcaynbTaT npuMeHeHJHI 

1iOpeH!leBbiX npeo6pa30BllHI!Jl L, K MBKCHMOl!bHOfi KOMllllKTI!Ol! 110/lrpynrre 

SU(2)(f!;SV(2)&U(1) ( j - 4- nMnynbc 'fllCTnu), Mbt HMeeM: 

A 

.-----1 ,. N-;;~~~z Y,. - Y.p Q) 
£j (~x;J) -~ rp~'_-_-_-~'-(t)S{-;;jJ) _ft·· ·fc (hij 

.!:F J' 

(5) 

3necb S(IJ;;ij) = _5 '(-J! ),1 ~- ; 

.A A Z'/, ... f. ;,: .. .k _ 4 
;; 

Y.- -· 1'. 1'1"-Y/ ~ ~ /' Jf 'J' • ti-;t ti-:..'~' . Zl',-l:,;
1 
.. fo (;;;} = }t{P)"' ':J; (-/) - et .. ·'bjt-~~~ (/,j) I'J!} ··· 1o (-,P) / 

b(N;x;j) - liOKOTOpLlli :;meMeHT rHnbo~pTona npocTpllllCTDn, peamJ3YJOIItl!il npen-

CT8B1IOHI!e ( NJX) j KOMITOHe HTbl ¢f1f--·;::·(p)oflllC biBBIOT 'lBCTI!Il bl C onpeU011E'llllbiM 
J/t--·YJ' / 
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1\ 
BMflYITbCOM B '!9THOC Tb iO ( SIBHOe Bbl p B>K9H Re H9 K OT Opbl X K O M ITOH9HT d-, t'···t;,c.. //> \ 

/ )4/ -; y f N·· · Ytf'll/ 
6biiTO JlB HO B p a 6 oTe ) i U ./' (p) ) UT (-/> )_ . ., - llllp8 K OBCKH9 CITHHOp br, YllOBITe T B0 -

/22 / / 
p!!IOWB9 CIT91lYIOWH M ypaB H9HH S! M : 

( 6) 

( 7 ) 

/ 9/ 
P a anoJKe a n e (5) a rrepa bre 6 brrro naao B pa6oTe ll iTH c rr yqa g SL(2

1
C) . 

PaccMoTpBM Tenep~ c rry '!aA a aaH M OneficTBHH He K oToporo 6 e cKo neqaoro Mynb

THnneTa c cH nrrre T HbiM rroneM A . H naa p Ha HT HaH a e pwanna H !jlyHKIIHH HM eeT B Hn : 

( 8) 

flOilCT8BHB ( 5) B ( 8) B CITY'!89 6030HHOro MYITbTHIIITSTa, Mbl ITOITY'!HM lliTS! KO M fl OH9H

T bl cjJ {/ = c = 0) c rren y 10mee Bbr p aJKenae ( a n ecb M br B 3 l! ITH nrrH 6oao nrro r o M yrrb

T RnneTa npenCT BBIT9 HH9 C 2 x = J = 0) ; 

r n e 

A(/-t) ¢;*(1')cf(p)F(k.~ I 

F(k) _ J s(-t,jj1)-1 s {!;iJ) -1 + 6) ~ 
k.z__ {f'--p)2. . 

(9) 

H c crrenyeM T e nepb a cHM ITTOTH'!ec K oe n oae:uenHe ¢ a KTo p a F {k:) rrpH A~ -co 

Tall: KBK (9) HBITH9 TCSI HHBBp B8HTHO A !jlyHK!IBeA OTHOCIIT9ITbf!O BC9 X npeo6p830Ba -

HBA rpy iiiTbl 1 B '!BCTHOCTI! OTHOCHT9ITbHO ITOp9H!I9 B bl X npeo6pa30 B8 HII i1 , IT0 9 T OMy MO)f{ 

HO HCCIT9JlOBBTb ( 9) B ITOJlXOliH W 9 li lliTSI H8C CHC T eMe K OOpllii HaT. B br6epe M CII CTeMy 

KOOpllHH8T1 B KOTOpOli 

}m1 111 •1 o ~ 
J I'DJ/·;~0 J 

B aToA c HcTeMe KOopnaHaT 
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[ 
:> ~ -..2. _L 1 l z 2 2 2 

5H 't 0-t+Xz--'3-.x{) ::-~ X.c-t-1 J 

~ ~~ {;;: 1 f(.,\ ,{-•/ x,J;{, x}r1-t jf('r'<-•',;-•O+~' f+<••,.J-2Hg · 
S- (-L.-.1_ 

"''))~ 

s en·j;) 

HeT p ynHo BR.neTb, 'ITO S~;)>D; S{#;iJ))~. HeoTpHua TenbHBH tPYHKUHH 

/j I -J~ /_ -J~ Sr'!i iJ) PJ ('-fniJ) f• HenpepbiBHa Bo Bcex o6nacTHX H3MeH.:>HHll nepeMeHHbiX ~"( 

(of= f;~Jt't,S) H CTpeMHTCSI0 B03p8CT8SI C B03p8CT8HIIeM napaMeTpa f?2 = 
2m:._ 2m~,... J K npeneny 

], -6~. -~r z'( > ~-_%[ 2 z ;}-~ r;6 (-1;)-Yz f(x.<) = ~r 1-:;) ff/+:rz2-rJ
2

-L0~~--f-~ (x,-rv+frz-xjt-2J J 

KOTOpb!l! TOlKe Henpepb!BeH B yK838HHb!X o6n8CTSIX. TaK KBK cymecTByeT IIHTerpan 

J £;,; 6(~-!lzj(:r.J?(J) = {~ -Jr(~~tbzJr;ttJ~ / 

U0 3TCMy , K8K 113BeCTHO, 113 TeOpl!H 0 paBHOMepno l\ CXO!IIIMOCTII IIHTerpanOB Mb! HMe -

e M 

A·!·-:~ J s(f:v/' S(!;;;JJ> f&) = (-!;;-J}r (".),£,4!._!" !'5-

TaKIIM o 6pa30 M , ¢aKTOP F(l') npH ,k~ -OO BeneT ce6H 

B c n yqae SL ( 27 G ) 3 TOT tjlaKTOp Ben 6bt ce6H KaK(-.k 
2

) -
1 

KBK 

npH 

(-k')-~ 
.k~- 00 

4. 06umli nponaraTop gnH 6ecKoHe'inoro M ynhTHnneTa 

/23 24 26/ 
B T eopi!H c n MMeTpHII , KaK 6btno noKa3aHo B pa6oTax ' ' , noHBnHeTcH 

HOBOe 0 6CTOSITe nbCTBO: nponar a TOp HeCKOnbKIIX '!8CTI!ll 0 06nB!IBJOUlliX p83Hb!MH C UH 

H8MII0 HO ITpiiHB!lnelKBUliiX K O!IHOMY II TOMy lKe rrpe,acTaBneHHJO (He YHHT8pHOMY), 

MOlKHO o6oennHHTb B on HoM • o6meM rrponaraTope•. 

0,aH8KO 3 ,aecb Mbl HMeeM ,aeno C YHHT 8pHblMII npe,acTaBneHH!IMH , U0 3 TOMY B 

KBlK!IOM rrpe,acT aBneHI!H I!MeeTC!I 6eCKOHe'iHblH MynbTHITneT. 0K83b!B8eTCSI , 'iTO H 
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B 3TOM cnyqae MOli<HO o6'beJlHHHTb nponaraTOpb! 6eCKOH9'1HOrO 'IHCnB '18CTHU, llpH

HB)lneJKamHX K OJlHOMY H TO My JKe yHHT8pHOMy I1p9JlCT8BneHHI0
1 

B Oil HOM 'o6meM 

nponaraTope ' . 

06o3HB'IH M 'o6maft nponaraTop' 6ecKoHe'laoro MynbTHnneTa 'lepe3 

/, :lf- " 113/ ~f#t:r;;~J fJ, ( "tJx ij2y · Cornacao pe3ynbTaTaM pa6oTbi , Jlnn 6o3oaaoro Mynh-

THnneTa HYJKBO B3HTb npeJlcTaanenHe c 2A: = o,ft21 ... Bo3bMeM npeJlcTaaneaae 

c 2x= 0 H noK:aJKeM, 'ITO 'o6mnli nponaraTop' 6o3oaaoro MynbTHnneTa nMeeT 

/25/ cneJlyiOmHH Bl!Jl (3Jl9Cb KOHT8KTHbi9 '!neHbl He Y'IHTbiB8IOTCH
1 

CM. ) : 

(D,{"'o;;,),[},Y~d;Jz)> = 

/,"? N .. .. .,~ + 
~ 1 ~!: N (/,;j .. zfi .. * .... J,p S,l j'Jl rz fi .. ft J,, ... J,f ~1 
L-t a!J! o!£'! c/ '- ~~) e, ... t.,J-•"J"- (C)j (!j /: ft"•41Jt"j/?z)j 

••Jt<t-8=0 ' ( 10) 

,2-7112. 
rile #' -onepaTop CHMMeTpH3anan no e, f, j, 'l . 

2 2 
Bbi'IeT B nonroce / = m JlBeT w o6mnu npoeKUHOHHbift onepaTop' Jlnn 6ec-

Koaeqaoro MynbTHnneTa. nono3YHCb ypaBH9HHHMH ( 6) H ( 7) 
1 

Mbl MO>KeM H8llHC8Tb 

n TO'lKe / 2 m 2. cneJlyiOmHe paaeacTaa: 

MaTpiPIRbili aneMeHT ;YJ nopeanena npeo6pa3onaaHSI Lb yJloaneTnopSieT crre-
/9 / r 

JlyJOmeMy ycnOBHIO YHHT8pHOCTH ( CM. ) ! 

r)le Y" -onepBTOp CHMM9TpH38UHH llO HHJl9KC8M Yz_·1,11:;tf; }z' 
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A 
- ., ... 6"., 

z Jt"-fi' ( t;;J = 
.., -:\ + .., 

_ ., -4 [z :f, .. ft ;,, ... ~f/. J ~ ;," 
ue,(pj. .. u~ (-;J t; ... e,;.pl/~j j(J) ... uf/7) 

HanHrueM a ecKOIIbKO n e pBbiX qneaoB pa3no>KeHHSI ( 5): 

("/) Sf. o\N .1\ /_ N-f y ~~x-;1) = r(i>) ('-fi;J; + ... + rfJ{(IJSl!niJ) Zp(;jJj+· .. 

mfofz /_ s/; :II )!Y-27-?JL /. ·q) T T .1'?12 (!) (/;i!_; L )/,/z (/~ + ... < 
14

) 

T e rrepb noKa>KeM, KBK MO>KHO H3 ( 13) nony'IHTb, aanpHMep, 'IHCIIHTenb rrponaraTopa "~J,JIA 
A A 

!liiSI 6030H8 CO C IIHHOM 2, CO!lepl!(Sll!erOCSI B KOMllOHeHTe rfll''/'2 /n) (eM.( 14)), K0 -

/ 25/ T~Yz V/ 
TO p B S! II MeeT cnenyJOIUHI! BH!l ( CM. ) : 

mfof~. ,h) it J ) · +A 1._ ;;, Fef~ ld>( r. J r•fz 
TY~~'0=tSYrtm)JeG )1~1 5(06) }PJ]TV3~~66- m;J 1 J LC}~Crr-m)j . 

• b 

3necb S{o6) -cHMMeTpll'!Hb!l! TeH30p, ynoBn e TBOpS!IOll!HI! ycnoBHIO Jed s(~J)= 0 

H OIIHC biBBIOll!Hit 6030!1 CO CllHHOM 2. Caaqana npoeK THpyeM ( 14) Ha COCTOSIHHe 

rf, .1,ti"' ( . b , ) N-.22 //,~ / 
'f' ~ ~2 ( />) l COOTBeTCTByrom ee BeKTopy S 1n iJ.J ItA { /:tJ) 

1 
nyTeM CKB-

IIS!paoro yMHO >KeHHSI ( 14) HS 3TOT BCK TOp. nonb3yS!Cb COOTHOllleHHeM OpTOrOHBIIb -

HOCTH, Mbl llOIIY 'IRM 

J D, {N,x;J)S(t;i~~2 z,~~.(h!')f{J) cJ ;;{!). 
TaKHM o6pa3oM, neBan 'IBCTb p aBeHCTBa (13) naeT: 

2 N - -c!rtz * N-2 ), 1 1<'2 .. ,. ~ J ~ (t-"'9-(j,CN,xv;)S~j~ Z~rz(P;;)fr,-J, ~r~z:j;ys(!i;} 4;~ ihJJfr!~ ,~"'2 

.= (/- .. ~;;{P);f~~= {~ 1,2 m 2 
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Auanorn•JHo nm1 rrpaBol1 •weT!! paBeHc1 aa ( 13) IIMee ; : : 

f.-13 (J5) MO)!(HO ;pa3y JJOJJY'IHTb r!porraraTop 1111>! 6o30H8 CO CllHUOM 2 C JJOMOL[{b!Q 

/25/ 
cnonyiOml!x npo<'KLLHO!IHL>JX onepoTopon ( no.upoGHo eM. ) : 

norKo llpoBepHTb, 'ITO 

0 

sr?1 
--..~,~, -s~ 

J\uonorW'IHO MO)!(l!O rrpoeKTMpOBOTb ¢f)"fpz (f) HB COCTOHHH!{ 
0(/U~Ij· flpOE'KTII·· 

pyH Tenepb npany10 '!OCTb p:meHCTBO ( 15) (: HOMOLUh!O TCX i!<C 11p081(UlJOHllh!X one-

( /-- ,.:>< sr"JI)J s(f''-"~> 1,. ,. 7. == 

-j{jt;- !rf:j{Jt'JI' 'r:!fJ + 1-[{~,7~~~~0r;-t{5')+~;r~~~~,-~J 
(16) 
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/26/ Bbi pB>~<eaB:e ( 16) naeT KBK paa •mcnHTenb nponaraTopa am1 6oaoaa co crrHHOM 2 • 

Crroco6 , KOTO[)biM Mbi IIOIIb30BBIIHCb, 'IT06bi rrony'IHTb rrporraraTop n nSI 6oaoaa 

co CIIRHOM 2, SIBrrSieTcn o6IUHM cnoco6oM rrony'IeHHSI rrporraraTopa mo6oro 6oaoaa c 

III06biM CIIRHOM H3 BblpB>I<G HHSI ( 10), Il03TOMy ( JO) naeT nelkTBHTerrbHO 'o6IUBll 

rrpo rraraTop' 6ecKoHe'!!Wro 6oaoauoro MyiibTRrrneTa. 

AaanorH'IHO MO)l(HO nony'IHTb Bbipa)l(eJiB:e nnSI o6mero np·onaraTopa 

~epMHOHHOro MYIIbTHIIIIeTa · 

0 T MeTHM 3A9Cb, "'TO Bblp B)l(eHae (10) smnneTCSI K8K pa3 8H8nHTH'JecKHM 

IIpOAOn)l(eHHeM Bblp8)!(9HHSI ( 13) 38 M8CCOBYIO IIOBepXHOCTb. Bonpoc 0 BHBnHTH

'IeCKOM nponon)l(eHHH BblpBlKeHHSI ( 13) TeCHO CBSI38H C B38HMOAei!cTBBeM nonel1 

B 6yneT Clle!lHBnbHO paCC MOTpe H HBMH B ABnbHellweM. 

5. B aanMoneiicTaue 6ecKoaeqaoro MynbTIHlrreTa c caarneTHbiM 

rroneM B 6onee BbiCOKBX rropHnKax 

PaccMoTpHM Terrepb cnenyiOmyiO aaarpaMMy: 

_.c:~-

j+A. 

'! 

pH c. 

Ha pac . I nyHKTHpHaSI nnHHSI oanaqaeT CHiirneTHoe none ( c Maccoil ~ ) , 

C KOTOpbiM B381IMOil9fiCTBY9T 6ecKOiie'!Hbl il MYIIbTHIIneT ( CIInOIIJHBSI AHH"JI ) • 

PaccMoTpH M cny'IBii 6oaoaaoro MyrrbTHrrneTa 11 B03bMeM nnSI onpeneneauocTH 

npencTaaneHHe c 2..: =j = 0 . MaTpii'IHbifi: aneMeaT nnn nnarpaMMbi , uao6pa)j(e a 

noi! aa pac . 1, HMee-r n an 
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A (;L;frJo,~r"''iN<!}4-A. {N;'1!J),P,:;/trl'iJ)>G~~< {tr;uiJ)11:;ltv;u;f3px 

" A~z 4 (~~j~)ffJJ~&Jf&~ J j+} 
( 17) 

noltCTSBnHSI ( 10) B (J7) H OCT8 il niHI BO BHeW!liiX llHHJISIX 0~ 6,)/l}&J) TOllbKO 

HHTepecyJOlliHe HSC COCTOHHHH, Mbl f!Oil y '!a CM MSTPII '!Hb!ii :OlneMeHT oe pWHHHOH liHBr

p8MMbi B38HMOAeliCTBHH li8HHOrO COCTO SIIIIISI 6eCKO I!e '!HOrO ~IYllbT !Illne Ta C C llllrneT -

HbiM rroneM A . Ha ( 10) u ( 17) BHAIIO, '!TO cxonH ~!OC Tb Ma T pn •rHoro :omeM C HTa 

He 38BHCHT OT CliHH8 COCTOSIHHl! BO BHeWHHX JIHH HHX . MaTpii '!HbJii ::mel\tei!T ( 17) CXO

liBTCSI KSK J1 ltl-.J)IA. I . TaKHM o6paao M , B naHHO M c nyyae T eopmr nomr c 6 ec 

KOHe'!HbiM Mynb THnn e TO M He naeT y ny'!llleHHSI CXOliHMOCTII no Cpll BII911HIO C 06 hl'!I!Oil 

TeOpHet\ JIOJISI, ecnH Mhl 6e peM BO BHelllHHX JIHHHSIX H8HHH3Wee COCTOS!lllle CO C ll l!HOM 0. 

0AH8KO llliSI COCTOHHlri1 C Bb!CW HM CJIHHOM ( H8IlpHMep, LlliSI CI1Y'!8Sl C I1HH8 2 B 06b!'I 

HOl! TeOpltH 110m! T SKO H M8TpH'!H blii aneMeHT p8CXOliHTC Sl K 8K _/JkJS.JIJ..I) TeopHH 

C 6eCKOHe'!Hb!M MyllbTHIIne T OM ABeT H8Jle)KHYIO CXOJlHMOCTb. nono6H b l i i peaynbT8T 

·~ /8/ 
nnH c nyqa H SL(21&/ 6bJ n non y qen npynrM nyTeM B pa6oTe 

B cnyya e :>Ke oaanMon ellcT B HSl <jlepMHOHHoro MynhTHnneTa c CIIHrne TH blM non eM 

A T e OpHSI C 6eCKOHe•I HblM MYllbTIIIlne TO M aaeT yny 'lllleHHSI CXOllHMOC TH YlKe BO 

H8HHH3W eM COCTOSIHHH CO CJIIIHOM .:.L 
2 

BO BHeW I!IIX JIHHHHX. lleflCT BJ.I T e llb i!O 
1 

B 3TOM cnyqae ( 6e3 ymep6a llli SI 06LUHOCTII llliSI onpeaeneH HOC TJ.I MO:>K HO B351Tb , 

HSIIpHMep, npe Jl CT S BneHHe C 2x= :! M b l f!Oll y'!8CM Ty )l(e CXOllH MOC T b , K8K H 

B cnyqae rl030HHOrO MyllbTH!tne T a , B T O o p eMSI K8K D 06b! '!HOii TeOpHII IIOJISI COO T

BeTCTByiOLUH l\ MaTpH'!H bll1 a n eMeHT pacxo nnTcSI norapH~lMH'!ecKu . B o6 ~>I '!Hoii T eopu H 

nonH TpeyronbHa H u '!eT bipexyronbHa H llltarpaMMbi , Hao6pa:>K CH Hbte Ha puc. 2,3, T Ol!l e 

IIpHBOllSIT K p8CXOlKlteHHIIM. 3a eCb lKe 

p J.l c . 2 p J.l c . 3 
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MaTpH'!Hbie sneMeHTbi TBKHX llHarpaMM CXOilSITCl! , TaKHM o6paaoM, B cKanl!paoa 

Me30ilHH8MHKe, eCITH Mbl p8CCM8TpHB8eM CllHROpHOe none K8K ll8HRH3Wee COCTOSIHHe 

6eCKOile'!HOrO MyllbTHillleTa , HeT RHK8KOfr neo6XOilHMOCTH BBOili!Tb B narp8HJKH8H 

KOHTp'!lleH b l af 3 
H ~<t' ~ • 

KaK Mbl BHilenn, TeopHl! rronSI c 6ecKone'!HbiM MynbTnrrneToM BO MHornx cny-

'18SIX ll8eT yny'!tueHHl! CXOilHMOCTH M8TpH'!HblX 31leMeHTOB H B ReKOTOpOM CMb!Cile 

OH8 npome 06b!'IHOH TeOpHH llOill! , llnll ll81lbnefrwer~ p83BHTHSI TeopHH HYJKRO H8frTH 

HllB8pH8HTIIYJO !jlyHKUHJO BepWHHbl B38HMOilefrCTBHSI Tpex 6eCKOHe'!HbiX MyllbTHnneTOB, 

BKITJO'IHTb yHHTapnyJO CHMMeTpHJO SU(3) n , B cooTBeTCTBHH c pe3ynbTaTaMH pa-

/8, 27,28/ 
6oT , HCCilellOB8Tb BOilpOCb! rrpH'IHHHOCTH , CBl!38Rilbie C KB8HTOB8HHeM, 

B 38KilJO'!eH!re aaTop BbipaJKaeT rny6oKyJO 6narollapnocTb HryeHy B an Xbey, 

51 . A. CMopollHHCKOMy H H, T , Tollopoay 38 HnTepec K pa6oTe H ueHHble yK838HHSI , 
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