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§ I, 8 B e /.1. e H a e 

Muoro'lncneunbie nonbiTKH nony'lBTb penHTHBiiCTC Koe o6o6meHI!e CBMMeTpHH su (6) 

C UOMOIUbiO IICUOIIb30B8I!HH KOK9'1KOM e pHbi X npeJJ.CT8BII9HH ii rpynn U (6,6) H SL(6, C ) 

(C M, /1,
2

/ II UHTKpOB8HHYIO TaM IIl!TepaTypy) I!pHB91IK He TOIIbKO K pHLlY yCHBXOB, HO H 

K cyrueCTBeHHbiM TPYLlHOCTHM, npe>Kae ecero K npoTasope'IKIO c ycnoe11eM ynHTapHOCTII 

MaTpKilhi pacceSIHR H. B CBSI3R c 3TBM y cnewno paaaHsaeTCH Hoaoe Hanpasne ns e , a KOT<r 

pOM KOB8pH8HTHoe 06b9!1HH9HH9 BHYTPBHHBX II npOCTp8HCTB9 HHhiX C HMMBTpBii !10CTHr'89TCSI 

c nOMOIUb iO 6ecKoHe'IHOMepHbiX yHaTapHbi X npeacTaaneHuli T e x >Ke rpynn
13 1 • B 'IBCTHOCTB 

6biii 0 UOKB3BH0 /
4

/ , 'ITO LliiH KOIIIIHH9BpHbiX UpOUBCCOB pe3yiibTBTbi 0601tX UOLlXOLlOB MOlKRO 

nonyttHTb 1 Tp e 6yR HHB8pH8HTHOCTb M8TpHl.IROrO s neMeHT8 nepexoaa no OTHOWe HU IO K KOJlnH

HB BpUOi! noarpynne cooTaeTCTByiomeii rpynn hi: LliiH U (6,6 ) 3To SU( 6)w151 , a nnH SL(6,C) 

3TO rpynna [ SU ( 3) x SU ( 3 ) ] coli 
16 1 

, CneaoaaTe iibHO, npeacTaanSJe T HHTepec uccneao

BBTb c neaCTBHH, BhlTeK8JOlllRe H3 9THX KOnnHHeapH biX C"llMMeTpHH. 

SU (6)W I!pBMB HHIIBCb K 60IIbWOMy 'IH CIIY npOUBCCOB, B 6t.IIIO I!OKB 3BIJO, 

qTo, nanpuMep, anSI npouecca li.BYXMeaonaoA BHTBrHnsruHH noKOSWlerocst BHTHnpoToua, ee 
17 1 

npeacKB3BKBH pe3KO npOTanope'laT 3KcnepaMeHTY • CaTyauaH c rpynnoil ( SU( 3) x SU( 3) ] 
/ 6 / coli 

6onee 6narononyqua. Oua npuMeunnacb K uccneaoaaua to Tpex'laCTH'IHbiX H 'IBTbipe x'!aCTH'I-
. /8/ 

HbiX npoueCCOB H ee npellCK838HHSI B OCHOBHOM COrnacyJOTCSI C 3KCnepHMeHT81lhHbiMB 

aaHHbiMH, PaHbrne uccneaoaanacb npoueCChi pacceHHBH nceaQOCKanHpHhiX M e 30HOB K 6apuo

/ 8 / 
HOB Ha 6apBOH8X Bnepe!l H H838!1 .R llBYXM930HH8!1 8HHHr'HIISIIIHSI 8HT11llp0TOHA B llOKOB 

3aecb Mhl paCCMOTpHM llOIIS!pH38UHOHKhi9 HBIIBHHSI B peaKUBH p0>KL19HHSI BBKTOpHOr'O M930H8: 

( I) 

r.ne p r V H N COOTBeTCTBeliHO llCeBA OCKangpHbli-% M930H 1 BeKTOpHbiH Me30H H nyKn OH. 

3 



§ 2. BoccTaaoaneaBe aMnnaTynw peaxUBH nnn paccenaan anepen ana aaaan 

Mb! 6y)leM noJlh30BBThC!I peayJlhTBT8MH pa60Tb/
91

, B KOTOpoll aay'leHB CTpyKTypB 

M8TpHllbl pe8KllHB (1) a pBCCMOTpeB BOnpoc 06 ee BOCCT8HOBneHaH H3 3KCnepHM9HT8JlhHbJX 

UBHHbiX. nnn J<onnHH88pHOrO npOU8CC8 3Ty MBTpHUy MOlKHO 38nHC8Th B BHne: 

M=~(;+;)+ aO -a+(f*Cj)(;q), 
y2 y2 

(2) 

r)le Q - enHHR'!Hbill B9KTOp B HanpaaneHRH HMTIYJlhC8 H8'1811bHOrO (allll KOH9'1HOro) M8-

30HB a c .n.a . " ~ -aeKTop non~~paaauaa aeKTopaoro MeaoHa (a c.n.a.) • Ko31jlljlau aeHTbi 

a+ , a 0 
38BHCIDUHe OT 3HeprHH B C.U.R., HBnsnOTC.SI 8MllnHTYll.BMH C OOTSeTCTBeHHO 

1 . 1 
nnn nponeCCOB C npOOKUB!IMH CnHHB HB HMny11hC (0, 2 ) -+(-1, 2 ) H 

1 1 
(O,T) ... (O,T ) 

8 (:,!) Y'IT9HB TOnbK O HHB8pHBHTHOCTb OTHOCKT8JlhHO OTpa JKeHBl! H Bp81U8HHI! B C.U.H. 

(T.e. nopean-aaaapaaHTHOCTh). H anoJKeHKe SU(3) CHMMeTpi<H 03Ha'laeT, 'ITO a+ a 
80 

HYlKHO paa nolKHTb no BOCbMH H938 BHCHM biM YHHT8pHbiM CK8fl !!pBM, o6p830B8HHbiM H3 YHB-

TapHbiX oon HOBhiX ljlyHKUHll '!e T btpex OKTeTOB. TaK KBK CHMMeTpan ( SU( 3) x SU ( 3) ] 
coli 

CB!I3biB88T K031jJ<jlHUHeHTbl a+ H a O 

.Lln.S"J peSKUHH 

nnn paanH'!HbiX peaKUHii H a
0 

C 8MnnHTYU8MD a 

P + N-+ P+ N, 
(3) 

Mbl llOKB>KeM, KBK onpe.nenHTb a+ 8 a 0 B3 OnbiT8. 

noflb3yHCb npOH3BOnOM B onpeneneHRH o6wei! ljlaabl M8TpRUbl M 6yneM C'IRT8Tb t 

qTO a+ Belll9CTB9H HO H nonO>KHT91IbH01 H nonO>KHM 

a+= I a+l a 0 =la
0
le'a (4) 

BenR'!ItHbi a+, I a 0 I , a MO>KHO onpenenHTb ncxonH R3 cnenyJOIURX Bbtpa>KeHRll nnH 3Kcne-

pH:MeHT B llbHbiX BenHqHH! 

o 0 ( I+D,,) = a ! 

oo( 1-n .. >~ •: + I ao l2 

1 • 
p o d 0 = a+ I a 0 I cos a 1 

HnH 
2 

o 0 ( D qq + D •.) = - a+ 
2 2 

u 0 (Dqq -D,)= Ia 0 I -Za+ 

3 .aecb o 
0 

, a e = 0 ana 
CUR 

- na¢1jlepeanaa11baoe ce'leHae npa 

(5) 

l6) 

(7) 

2u d
0 =I a 

0 
I 2 

0 3 • 
l8) 

" nna aenonapaaoaaa-

uo}t H nonstpB30BBRHOA MBW9HB 1 p - Haqa1IbH8SI nonstpB38UBSI MBWe HR, D a D -XOM-
%% qq 

noHeHTbi Tenaopa nenon~~paaauaa MaweaH ( x - n106oe aanpaaneHJie, nepneHAHKyn~~paoe 

K ij ). Bena'IHHbi d
0

3 H d; HBnmoTCR K03¢1jlaiiHeHTBMB B yrnoaoM pacnpenenellJIB 

4 

t 

1 

npOAYJ<TOB pacnana B&KTOpHC 

x - nonHpH30B8HHYJO nepn• 

110/ 
B B V ... 3P )lnR 

nn!l onpeneneaan sin a 

Khie onbiTbi, T.e., Ha.npuMep, 

ro Meaoaa npa nponoflbao n• 

npOAYKTOB peaKUBR (1). 

3. c 

CRMM&TpRH [ su ( 3) X 

0 6'b9HRH9Hbl CHMM&TpHII SU 

HbiX M930HOB 6yneM OnHCbiB. 

(8.1), (1,8), (3.3), (3.S) H 

npencTaa neHRHMH ( 10.1), (6 

T9H30p 0B ABHbi 1 H8npHMep , I 

AMnnHTyua npoueccoa 

H YAOBneTBOpHIOlll8H ycnOBH< 

-a -de;- b 
l2M·f 1 (MbB M, 

-d -ebe u 
+ M;;B M;B 

-a -dec 
+ f

4
(MdB . 

- d -eb; ;; 
+Ill; B Mi;B 

-cr -deb e 
+MdB MaB•• 

- - --•-cbe d 
+ M -s M-B 

d • • 

+ M:B eeb Md E 
b " 

+f 12 <i~i 



aR arrepea ana aaaaa 

ropoa aayqeaa cTpyxTypa 

eHHB H3 3KCnepHM8HT81IbHbJX 

:ucaTb B sa.o.e: 

(2) 

10ro (ana xoaeqaoro) Me

(a c.u.a .) . Ko3<jl<jlauaeaTbl 

ry.ll,BMH COOTBeTCTB8HHO 

,-
2

1
) R (0,.2.)-+(0,_!_) 

2 2 

JKeHHJ! a apameaal! B c.u.a. 

a 
+ 

B a 
0 

tM, o5paaoaaRHbiM H3 yHB-

IBTPHH ( SU(3) x SU(3) ]coil 

H a 0 C 8MllnHTY.ll8MB a 

(3) 

!U bi 

(4) 

lHX Bbtp8>K8HBA l tnH 9KCne-

(5) 

(6) 

(7) 

2o d0 ~I a I 2 
0 3 0 • 

(8) 

B rr anR HeUODRPH30BaH-

BWe HH, D a D -KOM-
z ][ q q 

neHBe, rreprrea.o.ai<ynRpaoe 

•rnoaoM pacrrpe.o.eneHIB 

l 

UpOa)'ITOB p8CU8.11.8 B9KTOpaoro Me30a8 (HH.D.9KC 0 03H8'189T H9UOrrRPa30B8HilyJO MHW9Kb 0 

x - rronRPaaoaaaayJO rreprreaaaxynspao" rryqxy) a onpe.o.eneaw a 
19 1 

.o.nR p a crra.o.a v .. zp 
/ 10/ 

V .. 3P H B 

JlnR orrpeaeneHBs sin a T.e. 3H8K8 <jlB3bl a HylKHO rrpoaoaaTb 6onee cnoJK-

Hble OUb!Tbi, T.e., aarrpaMep, MepRTb yrnoaoe pacrrpe.o.eneaae rrpo.o.yKTOB pacrra.o.a aexTopao

ro M930H8 npB rrpoaOnhHO DODHpH30B8HHOJ! MBW9HH HnK MepBTb KOppenRUBJO nonRPH3BUHA 

rrpoayKTOB peBK.Il.BH (1). 

§ 3. CneaCTBBR CHMMBTpHB ( SU ( 3) X SU ( 3) ] c o l! 

CaMMeTpHR ( SU ( 3) X SU ( 3 )) eo! I RBDRBTCH MHHaMBnbHOJ! rpyrrrroJ!, B KOTOpOJ! 

o61.eaHH9Hbl CHMM&TpHII SU ( 3) H CUBH 'IBCTHII. 0I<TeT liCBBaOCI<anHpHblX B HOHBT BBKTOp

HbiX Meaoaos 6yaeM orraCbiB&Tb aerrpasoaaMbiMH rrpe.o.cTasneaaHMH rpyrrrrbi [ SU( 3)x SU( 3) ]
00

u 

(8 .1), (1,8) , (S.3), (3.S) H (1.1), 8 OKTeT 6apHOHOB H .D.eKyrrneT 6apHOIUibiX pe30H8HCOB 

rrpe.D.CT8 BD9HH!IMH (10.1), (6.3), (3.6) B (1.10). HBRble <jlOpMyrrbl anSI COOTBBTCTBY!Oli(HX 
/6/ 

Teaaopoa aaabr, aarrpaMep, a 

AMUDHTYII8 Up0119CCOB ( 1) H (3), HRBapnanTH8R UO OTHOWBHHJO I< (SU(3)xSU(3)] 
coll 

H y .D.OBD9TBOpR!Olll8R yCrrOBHHM C0Xp8H9HHR p B T q e T HOCT eA. , 38 llBChiB8eTCH B BHAe 

-a -de;' h - a - c d.- b -d b -
12M = f 1 ( M b B M a B d e 

0
-+ M b B M a B e ;r 8 ) + f 2 ( M a B e e M : B d e ;;-+ 

-d - cbe ;; -a -bee d -a -ebe d 
+M;;B M;B.;r;-)+f 3 (MbB MaBdec+M;; B M;;-B 0 d-.-)+ (9) 

5 



a 
rile M b 

a a a 
M b , M b • M h - sonaoshle 4JyHKUHR Meaoaoa, a B a: b C • B abc- 15apROHOB. 

PeJtynnpy" 3TOT MaTpii'IHbJll <>neMeHT no OTHoweHaJO K no~trpynne SU { 2) x SU { 3), 

nonyqaeM aMnnaTylly npouecca ( 1) B Balle (2), npa 3TOM OK83bJBB9TCH, 'ITO 8 O 38BaCHT 

OT C9MH yHHTapHbiX CTpyKTyp, a+ OT '19Tblp9X a a MnnHTYilB a npouecca (3) OT W9CTH, 

Pe3ynbTBThl pe~tyxnau n nollCTanoaxa xonxpeTHbiX qacTHu JlaHbl a Tal5nanax 1 a 2, 

npn 9TOM ¢ -M930R B Ta6nnne I aanReTCH 'laCTO OKTeTHOll 'IBCTanell. nepeXOil K ~11311-

'! 9CKRM </> H CU (y'leT <f>cu CM9WHB8HHR) TpHBRaneR, 

§ 4. 3 a x n 10 " e n u e 

CoOTHomeHH!I ~tnn xos~uuaeHTOB a+ II ao MOlKHO nony'lHTb npHMO 113 Ta6-

nHUbl 1. CpaBIIHB8!1 Tal5nuuy 1 H 2, MOlKHO nony'laTb COOTHOW9HHII MelKilY ao R a 

TaxaM o6pa3oM, H3 CHMMeTpuH [ SU ( 3) x SU ( 3)] eon BbiTexaeT, 'ITO aenB'IRHbt u 
0 

D • • 

n u 
0 

d ~ MOlKHO nnn n106oro nponecca THna ( 1) Bbtpa3HTb qepe3 JlB¢<jlepeunaanbHbJe 

ce 'leHH!I npoue ccoa Tuna \3) npa 0 • 0 ana 11 

8LIOHW9 M 3.ll9Cb H9CK011bKO npOCT bl X C OOTHOWeHn9.: 

a+{K-p~p-~+)~-Sa+(11-p~p-p) 

a+ ( K- p ~ K .-p ) =- 4 a+ ( 11- p ~ p- p ) 

a+(11+ p ~ K*+:5_;+) •-Sa+(11+p~p+p) 

a+ ( K + p ~ K • + p ) =- 4 a+ ( 11 + p ~ p + p ) (10) 

a
0

(K+ p~K*+p)-a 0 (K- p~K*-p)=a 0 (11+p~p+ p)-a 0 (11-p~p-p)+ 
o o -o - o 

+a0 (K p~K* p)-a
0

(K p~K* p) 

a 
0 

( 11- p ~ K •+ 2-) - a 
0 

( K- p ~ K * 0 E 0 ) 
(11) 

( - •+--) 1[ (- o-o ~ +-o] ~ - +-l a 0 K p ~ K ;: + 3 a 
0 

K p ~ K * ;: ) -a 
0 

( K p ~ K * t= ) = v 2 a( K p ~ K ;: 

8a 0 (K- p~ K*
0

n) -2a , (K - p~ K*+:;: -) -7a 
0

(11+ p~ K*+ 2+)•-.fl9a(11+ p~ K+:£+) 

(12) 

6 

3aMeTBM eme, qTo ecn 

f 
1
-£

8 f - f 2 

TO M8TpH'!Hbill 3n9M9HT (9) 

Jtna n106oro nponecca, Tax 

Be Bbi.O.eneHO. 0TC10.U8 MO>KB 

ne y>Ke nony'ISJOTCR COOTROD 

npoaepaTb npeJlCK838HaH 5 

a Toll >Ke peaxnHa. BcneJlCT 

nanpaaneaae aMnyllhca Haxo 

B 3TOll rpynne TBKa!l ''IHCT4 

pall a9B03MO>Kaa, 

B 3axnJO'lenae Mbl xoT. 

Hbie o15cyJKJleHlla. 

1. R.Delbourgo, H.A.Rasr 
Seminar on High Ener 

2. W,Ruhl. Proceedings 

Elementary Particles, 

3. C.Fronsdal. Proceedin 

Elementary Particles, 
Proc, Roy. Soc. 2 8 98 
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T80pBB aneM9HT8pHbiX 
4, Dao Wong Due, L. J enk 

Preprint JINR E-2951, 

5. H.l.Llpkin, S.Meshkov. 
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10, M.Jacob, A,Morel, Ph: 

11. M,G,Doncel, E, de Ra 



rpynne SU ( 2) x SU ( 3), 

blBB€TCH1 'ITO 1
0 

38BHCHT 

npouecca ( 3) OT wecTa. 

l8Hhl B Ta6nauax I a 2, 

•cTaueA. DepexoJl K ~H3R-

D nolly'IHTb npHMO 83 T86-

IH M8>KJlY a 
0 

a 

, tiTO aenuqRH bl a D 
0 •• 

~pe3 JlH#epeHUH8llbHbl8 

(10) 

(II) 

,+ !+)•-V2'9a(,/p .. K+I+) 

(12) 

( 

3aMeTHM eme, tJ:TO ecna nono.lKHTb 

f 3- 2 f 7- f 12 \ 13) 

TO M8TpH'tHblll 3118M8HT (9) BUB8pH8HT8H UO OTHOlli8HH!O K SU ( 6) • TorJla, ecTeCTBeaao, 

(14) 

JlllH n106oro npouecca, TaK K8K B cnaaoaoll no)lrpynne SU (2)
5 

.. 
aanpaaneaae q HH'IeM 

ae BhiJleneao. OrciOJla Mo>Kao CT8HJl8PTHhiM o6pa3oM nepeATa K SU (6) w • B 3To i\ rpyn-
/11 I 

ne y>Ke nony'l8!0TCH COOTH0lli8BBH M8>KJlY a+ H a O 8 0 Cll8JlOB8T81IbH0 0 MO>KHO 

npoaepHTb Up8JlCK838HBH SU ( 6) W 0 H3MepHH ll011HpH38UBOHHbl8 X8p8KTepBCTBKH B OJl HOil 

a Toll >Ke peaxuaa. BcneJlCTBae Toro, 'ITO '18CTHUbl c pa311H'tB bi MH npoexuBHMH cnaaa Ha 

aanpaaneaae aMnyllbca H8XOJlHTCH B p83liiii'IBhiX MYllbTanneTax [ SU ( 3) x SU ( 3) J eoll 

B 3TOil rpyune T8K8H 'qaCT&H' npOBepK8 06~9JlH Reaaa aayTpeHHHX H CUHHOBbiX 

pall H8BOOMO>KB8, 

CllMM€T-

B 38KlliO'leaae Mbl XOTHM Bbip83BTb 6naroJlapaoCTb .H.A. CMopoJlaHCKOMY 38 none3-

Hbie o6cy>KJleBBu. 
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TaOJIB!la 2 

!Ipo!lecc a/ !Ipo!lecc ()/ 

f Jr""p-+ ffp 6/,•/. ·~~ •6/, u K- p ... K-p ,,.I~·1{,·'1, 

2. 'ff"p- f[", It f/. -I, -J,/,. '-/,) 2l. K-, ... K"11 -k/.-t./,•.1,/.o 
3. J(p ... i" ~M-~·Jt·-'k'-~·10/..J u K-p .. '7. A -1~·t -1{. ·I, -1{,. f" 
4. Jr-p ..... K•A Iff (1/. ·Jt ·JI.J .t4. K- p ... 7 [." il;,r(·l~·~·1{.-1k~ ·toJ 
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