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/11/ 

STll TOK!! f>hllIB paCCMOTp8Hbl B pa6oTe • 
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·f . [Aa]c D _ [A;}~ .. ;, 
1 - "'1BcD1"' ;; A -¢1iic;1"' "'l • 

- [AB]C ;, - [A;]c D 

-fll =·cf,( •,¢ :ft -•¢1• 0 )¢ q, 0 

BCD A BCD A 

r [AB]C .. D - . [AB}c ;, 
3 .. ¢1ncD)¢ ¢A -¢1sc;,I</> J A 

(24) 

x/ CKof>KH I ABC I (nnn [AB] C ) , JianpnMep, 03ll8'1810T, 'ITO cymecTByeT CHM

TOIIbKO B CHCTOMO IIOKOll, a HO B n10601! enc-MOTpHll (H/Ill 8HTHCHMMOTpHll) M8lKJlY A H ·B 
't8Me. 

10 

_ [AB]c .. D 

r •• <l>tABD)</> ¢ c 
r .. /AB]c .. 0 

{ABDI ¢. C 

r =i. </>[hlc ¢D 
o (AcDJ B 

<pl • • iA~]C '1 ;, 
A-CDJ <p~ 

[ • • [ ·1 • f - AB}C "D - AB C,. D = ¢1 • ,I. ,I. • - ,I. • • ,I. ,I. 
6 BCD! "I' "I' A "/'(BCD) "I' "I' A 

r 
T 

-r 
8 

_ [AB]c,.;, _ [A;]~ '"D 
</>!ABDI¢ ¢ c - ¢1A;D, ¢ </> c 

i [AB]c .. i, _ - [Aii]~ =D 

(Acn? ¢B - "'1Acml ¢ 'Pi, 

[l~Jc .. D - [AB]c .. D 

r = </>. ¢ ¢. -4' •• cf, ¢ 
s (Ac DI B (AcDl n 

r 
10 

ci..ii1c .. ~ _ [ABJc .. D 

¢1. • I ¢ ¢' .;. ¢1 • I </> ¢ 
ACD B ACD B 

[An]c.,D _ [A;]~ 
r = ct,. ¢ ¢ -¢ .• ¢ 

II (ABC) D (ABC) 

,. D 
¢ • 

D 

[AB]; =D _ [A;]c =;, 
rl2 = ¢{ABC! ¢ ¢D -¢(ABcl¢ ¢;, 

(25) 

·KaK H B cny'lae M8TpH'IHblX 3/IOMOHTOB TOKOB rt/Ill 56-nneTa, MO)KHO IIOK838Tb, 'ITO f(p,q) 

B Teopuu CHMM8TpHH L (6) MO)K8T BblpS)K8TbCll qepea TpumiaefiHhl0 KOM6HHamm BO/IHOBblX .. 
<PYHKIIHfi B T00pHH U{12) C yqacTH8M H8'18THOJ'O 'IHC/Ia MSTpHil. y 

12 5 

r =1:1 G • A1 

J'Il8 A I HMOIOT BHil: 

(i•flla: fi!BG: ·fll 
A 1 .. fuei!il 

(i 
<·r a >u, A 2 = ~US:!il (,yo l2, ' 

A 
3 

<i!Jl(:•g; "& 
f ueii <r O >@, A4 

Ci!ll(:5: # g; 

r ueisi <·r o 111 • 

u·ai~<:-i u ·2 ,e 
Ao = fua:!ll <·r o >u, <rs Jsi, <r o>•e• 

11 

(26) 

(27) 



rAe 

. u "11 ~e'ID' !£ :!jl 'C 
A, = fGS::!B (•ye )g;, fr e),!BJ,,y e ),(:•.• 

(t"ll~ew ,e s: £i 
AT = f GS:!B- fy e >,e (y e>s:, (ye >u•.' 

U•!il~'!£' :!£ .d '!il 
As = f U(:i!B (ye ):!£,(Ye >u,fYe ),!B, ' 

U"lla: £i 
A, • f Ci!B~(: (•y I )(i, 

Ci!B~<:•!£•. ' 
A 10 = f(i!B~ fye)!jl,.(ye)'(:'.fy

6
)!£, 

u•aia: u 
All= f(i!ll(S1; (ye )(i, . 

u!Be~- !B ie s: 
Au = f Ci!ll<:!£ (ye l!B,. (ye >,e, (,ye >:9:,. • 

Ci!ll(S!£ 
f~§J{ 

Ci!ll(: !£ . 
'P~§ 'P 41 J( 

Mel!<Ay xos<l><!imtaeHTaMH G1 B (27) H g (24) cymecTBYIOT npocTbI8 cooTHomeHHH: 
I 

G2 

G,-

·G -
' 

8 

G =1..:l:g, 
1 8 l=t f 

-½-' g I - g 2 + g a+ g, - g I -· g 8 + gT - g S ) • 

.!.(g + g -g + g - g + g - g - g ) , g12a,1e Ta 

~ ( g I + g 2 + g 8 - g C + gl - g8 - gT- g I ) ' 

·G • .J_( g - g -g + g + g - g - gT + g 8 ) ' • gt 2a.,1 a 

Ge• J(g -g -g -g +g +g +g -,g ), 
81 2 I' I 8 T 8 

G, =· J.cg +g -g -g -g -g +g +·g >' 8t2a, 11 Ta 

G. • J ( g -g + g - g -g + g - g + g ) , 
v 812 ••••Ta 

G, •· \i(g ,+ glO ), 

GIO •· ¼ ( g 10 - g I ) ' 

Git•· ½(git+ gt2)' 

Gu•·½(gu -gu) · 

(28) 

0TM0THM, 'ITO KOM5HH8JtHB B (57) HHBapHSHTHbl TOnhXo OTHOCHTenbHO rpynnbl SL(6) 

12 

.. 
H HOBHBapll8HTHbl OTllOClIT0nbHO rpynnbl ·u (12) , Tax Xrut Bee OlllI COA8plKAT M8Tpmty 'Y 

•• I 
OAHH H3 renepia•opoB rpynnhI u (12). 

PaccMOTpHM, naxonen, OAHO'l8CTB'lllb18 BOpmRHb!1 CBSI38HHb!0 C paCllSA8Mll 

+ +· 
(28) " ,,. 

+ " , 

Po + 
+o-' ,,,_+·+,,. 

_, 
(30) e 

+ _, + -· {SI) "' ~ e +e , ,,. +p. . 
¢ + _, + _, 

e +· e ,µ + /l • (32) 

-IloXal!CeM, 'ITO B CRMMOTpBH SL (6) nnu U (12) MllTpll'tHb18 aneMSBThl ncex 8THX 

nponeccoB llhlp8lKAIOTCH -rapoa OAHY HOR3B0CTHYIO KOHCTSHTy. 

B YBBBepcam,aolt ·v -A - T00pRK cna5ux B38I!MOA8llCTnHll MaTpK'IHblll 8ll0M0HT nen-

TOHHoro pacnaAa llC0llAOCK81IHPHOro M030H8 

+· + 
( PS) ➔ f + 11 { 1) 

l!Mt?ST DllJ:( 

MI 
·G - A 
-=- u., •Y,,_ (l+•y )v 0 .<OIJ lcPS)>, V 2 I < fl {33) 

rAG ; A - 8KCH8llbl!hlll TOX. 11s coo6paJKelflllt HHBapHlll!TIIOCTII cnOJlyeT, 'ITO 
fl 

A 'k pg 
<OIJ l(PS)> = .!::µ._ f ¢ • 

fl mpg 

(34) 

rAe k O mPS H ef, - HMJiynbc, Macca H .BOlll!OllBH <j,ymaurH llC0BAOCKBnllpllhIX MG30l!OB. 

a fPS - JIGKOTopaH KOHCTSHTa .. Bepo>ITHOCTb pacmuu1 {I) paBna 

'G 
2 

m 2 m 2 P 2 :w =· - m (__'.'.'._f_ > Cl - (_f > l It 1 , 
I 2:r PS mpg mPS {35) 

rAe mf -Macca 38pHlK0Hl!Oro neIIToHa B paCIIllAO { 1). 'ITO K8Cll8TC>I pacna)la tOK'ropao-

ro M030H8 
+ -· V ➔ f + f 

( IT) 

TO B HlI3Ill0M nopHAK8 no sneKTpoMllrHHTHOMY. B3SIIMOA0llCTBHIO Mb! llM00M MaTpH'tHbli! sne

M0HT 

M - e 2 u-0 ,y u 0 _l _ < 0 I j • IV> , 
II < f' L m2 /l (36) 

V 

13 



<o I i • 1 v ,> = t" e , 
I' · I' (37) 

rA8 m V II e,, -MaCCll ll BOIIHOBrul ¢YHKIIHSI B8KTOpHOrO M830Ha, ll f T - H8ltOTOp8H KOHC-

T8HT8, BepostTHOCTh pacnana (.Il) paB.'Ill 

2 2 

W - ,4,,n _l_[1+2(~) ][1-4(_'.'.'..!._)
2 llfTl

2 

,n 3 ma m m 

(38) 

B Teop1m CIIMMeTpHH 

c11a6b!X B3aHMOA8HCTBIII! j A 

SL(6) 

T V T 

S118XTpoMarHHTHbll! TOK J" 

" 
B (38) H llltCBMbHbll! TOK 

B (35) HBnSIIOTCSI pa311H'lllb!MB KOMilOH8HT8MB KOBapHaRTHb!X 

TOKOB )~ 
D 

A " 
B J , A a, (a, a), a= 1,2, a _, 1 2,3 npeo6pa3ylomHXCSI Kalt COOTS()T-

B , , /JO/ 
CTByJOmBe CDBHOpb! rpynnbl SL(6) (no11po6Ho CM, pa6oTy ). Mb! 6yneM HOPMJIJ)")6'3fl> 

• noc11enn11e Ko~apHaHTHbl8 TOKlI Tax,, 'iT06bl 8118KTpoMarHIITllbll! TOK j I' Db!p8JKB.IICSI 11epe3 

J~ H J A COOTHOW8HB8M 
B B 

G • /3 b A b l 
j,. a (). ) ½ [ ( 0,. ) J • + ( 0 ) • J ] 
,- a r•B µaB (39) 

• 
rne >. -MaTpHita sapSIJ:lll D YHBTapaoil CBMM8TpBB,, Terna aKCHSHbHblil TOK IIMOOT BHJ:I: 

A W,{J b.A bJ,. 
j = g(.\ ) ½ [(o ) J • -(o ) , J ] 

/L a /L & B /L & •B (40) 

rne g - H8XOTOpasi 6e3pa3M8pllllll KOHCTSHTa, a 
.\ w - nexoTopan MaTpima, xapaxTepH3Y-

,A 
10masi CTp)'KTypy llKCIIOllbHOrO TOKll J /L n ynnTapnol! c11MMeTp1111. Ansi nponeccon c11a6b1X 

B38HMO A8 l!CTBl!l! C /1. S = 0 Mb! IIM88M 

<>- w l - a13 a 2 

a 1 a 
llllH (.\ W)/3 = [j {3 [J 1 

a 2 a 
(41) 

Kax 113B8CTno, MaTpH'IHbll! Sll8M8BT 8KCll811bHOro TOKa M8,lKllY COCTOHHHSIMH HyxllOHOB C OAHIIM 

/10/ 
·H T8M JK8 l'!MnyllhCOM panen 

B TO Bp8MSI xax na OilblT8 BM8CTO 

< NI j A •I N ·> = ~ gu,y ,y u 
/1 . 3 " s 

5 . 
3g Mbl HMeeM I ,2. TaxnM o6pa3oM, 

3 
g - 5 .. 1.2 - 0,1 • 

(42) 

(43) 

B CHMM8TpHH SL(6) 71 -M830HLI II B8KTOpHb10 M830Hbl 'P I c,, ll <p np:111Ian11eJK8T 

35-nneTy c BOIIHOBblMH ¢yHKDIISIMH 

HOBble ¢YHKlIIIH nexropnoro HOH8T8 

o6pa3oM
181

: 

'f A •J. 
<p. • · H <p . 1 Bblp8JK810IUHMIICSI qep83 ¢n3H'I8CXH8 BOII-

B B 

( e I' ) ap H ncennocxansipnoro oxTeTa ( ¢) ;· cnenyromnM 

14 

•A . a a ~ • 
¢'fl• ½(al' )b.(e,,_ )/3 +·½(~)"j,(</,)~ , 

(44) . •" . 
•. A . • a ~ a a 
'Pn • ½(al' }b(e,. )/3-·~(~)b(ef,)/3 

H3 coo6pallt8IDII! IIH1!4pllllll'l'BOC'l'll Cll8AJ8To 'ITO 

.. . 
A • • 

.< O:jJ~l¢ '> • :F¢!, 
.A •·A 

.<OIJ :1i•>-:F¢ 
B · B 

(45) 

IlOACTSBll:ll'.U llblpalKemtu (44) lt (45) B MllT!)ll'IBblG 8118M8HTbl TOXOII. (39) n (40), Mb! nony

'IIIM: 

. 0 . e ·a f3 
.< 0 IJ I' t ·V '> a :F ( .\ ) f3 ( e I' ) a , 

.< 0 l j A I PS '> ,. ip w a /3 
P .li:2'L (.\ ) /3(¢) a 

mPS 

PS 
B '18CTHOCTH, KOHCTairra_ f AIIH pacnana ( 1) panna: 

IS 
f g'F 

a XOHCTllBTbl fT AIISI pacnanon (2)-(4) p&B.llbl 

V 
f 

p 
1 ·F 

../2. 

T l :F , 
f..,, - 3,.,/2 

T 1,F 
f • T ¢ 

(46) 

(47) 

(48) 

(49) 

(50) 

(51) 

CooTBOW9HllU TIIIIS ( 48) II ( 4 7) TaxJKe MOJKBO IIOl!y'll!Tb 113 CHMMeTpBH u 02) • B STOM 

cny11ae Mb! IIM88M 

.<O Ii •. , V·> - :F'(.\0 t/3 (,y ) ..... (b/Jb. 
I' I' b aa 

(52) 

A W a /3b 
.<OIJ !PS>• :F"'2 (.\ )a {y ,y ) ell 

I' f3 I' s b aa 
(53) 

noncTaBnSISI B 8TH cbOTuomeHHSI Bblp&JK8Blll:! (8) BOIIBOBOl! ¢ynxnHB 
(b/3b 

aa • a , b = 1,2,3,4, 

Mbl CHOBa IIOIIY'IHM (46) H (47) C :F -..;2:F'-. Tax11M c-6pa30M, B AaBHOM cny11ae Cll8.QCTBHSI 

CHMMaTpHl! SL(6)11 U(12) connana10T. 
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B cny'llle TO'Ll!Oll CBMMeTpBJI Macchi llC8B,llOCXamrpnblX M830BOB H B8JCTOpm,1x M&30BOB 

m PS B m T paBBbI M8JK.llY co5on. B ,11el!CTBBT8m,noCTu, B3-Ga napymeHBB CBMM8Tpllu 8TB 

MaCCbl ne pllBBbl, ll B BblpalK8BllJIX ( 36) cne.11yeT B3B Tb qJB3B"l9CltB8 MaCCbl COOTB8TCTBYIOlllDX 

'IBCTBn, Tax ltall: STll MaCCbl B03UllltalOT 3a C"l8T "IBCTO JtBB8MaTB'l8CltRX npH'IKHo 'ITO xaca-

8TCI[ COOTJ1omen11ll (48-51) M8lK.llY ltOBCTanTaMu, TO Mb! npe.11nonolKBM, 'lTO napymeBlle CBM

MeTpBII ne MensreT 8TH c_ooTnomeBllB ,eymeCTBGHBo. Tor.11a Mb! nony"laeM pa.11 cooTnomeBllfl 

M8lK.llY ll8p0BTHOCTBMJI pacna,llOll (29)-(82). 

Ecnu paamma Mace ll81tTOpllblX M830B0ll ll8 y"!BTbIBa8TCll'., TO B3 (49)-(6:1) Mb! nony

"IBM cne.11y101It11e COOTBOW8Bllll M8lK.llY _llepoBTBOCTJIMK pacna,llOB ( 30 )-( 32): 

:w (·p .. 
+· 

e e , ,,.+ ,,.-·) 
= 9, 

·w (lil .. ,,. + ,,.-·) + -· e e 

w (-p + -· +· .. e e , µ. µ. 9 
:w ( ¢ .. e + e~', µ. + µ. -) • 2 

a npll )"l'.8T8 pa3BBlXbl Mace Mb! BM88M 

. +· -· +· -· W(-p .. e e , µ. µ. ) 
------------ 8, W(lil .. e+e-·, IL+,,.-·) 

+ -· + -· W (p .. e e , µ. µ. ) 

:wc,t, .. e+ e -·, ,,.+ ,,.-·) 1 • 

lfa COOTnomeHBI! (36), (88), (43), (48) u (48) Mb! nony"IBM: 

+ -· + -· W (-p .. e e ,IL IL ) 

W ( 11 .. /J,V) 

4 10 
3·•10 

u, cne.11onaTen&no, .llnB B8pOBTHOCT81! pacna,llOll (30) II (3 2) BM88M 

W(-p .. e +e - , IL+,,.-·) a S.3• 10 17-sec-l, 

·wc(i) .. 

W(¢ .. 

+ _ + - 16 -1 
e e · , µ. µ. ) a 6,6. 10 sec 

+ 
e e 

+· ,,. ,,. 17 -1 
) a 5,3. 10 sec 

(64) 

(66) 

(68) 

(67) 

(68) 

(58) 

(80) 

(81) 

0TM9TIIM, "!TO cooTnomenuB (64) 11 (56) BBilBIOTCB cne.11cTBIIBMB CBMM0TpBB U(3) 

(a H8 SU(3) ) .llnll Hone.Ta B0KTOPBblX .~ 
HOBhlM cne.11CTnneM cnMMeTpnu , SL(6) 

M830BOB B TOilbKO COOTHOmeuue (58) BBnBeTCB 
/12/ 

• B pa6oT8 6blnu paCCMOTp8Hbl paCilll.llb1(30)~ 

18 

(32) C Y'l:8TOM aapYI1!8HIIB YRBTapnol!.cBMMOTpnn. ,Ecnu npene6pe'lb aapymeHUeM YHIITap-

nol! cnMMeTpnn H -C'lllTaT& :e:ocnnyc yrm,. ¢-lil -cuemnnaunu paBRUM ,/T , x~ STO 
. · . /12/ . 3 

nony,i:aeTCll'. B CIIMM8Tpnn SU(6),,To 113 .llSHHbif B · COOTH011!8lllll! Mbl nony'l:BM COOTnomenIDI 

(64),(65) llnB (58)(67)·cooTB8TCTB8HBO, B 3SllBCBMOCTB OT Toro, y,mTblBSIOTCB KBlleMaTH-

'l8Cltll8 ~ne.11cTBBB pa3HOCTII Mac~ "ISCTlllX nnn HOT. 

B. aa:e:n1011onll'.e aBTOPhI Bh1pama10T rny6oxy10 6naro.11apnocT& M.A. Map:e:oBy, o.c.napa

crou:y, H.A.· CMopo.11nacK0My n 10.B. UexuncTpenxo 3a nll'.Tep~c x p~6oTe II neRnble aaMe'la

HBH. 
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