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M a Taeea B.A ., Mypa nSJH P . M ., T a axenHn3 e A .H. P2-385 8 

A nre6pa rronei< H rpyrrrra CHMMeTpHH S UU.)SSU(~) • 'T.z(/ . 

M bl HCfl0flb3yeM KOMMYTB UHOHH bie COOTHO nre HHSI a n re6pbl rronej;j Afl ll 

OfllfCB HHSI COC T OHHH M 'IBCTHU B flOKOe . npH 3 T OM BMeCTO anr e6pbl 5l(f6) ec - · 

T eC TBe HH bl M o6pa30M B0 3 HHKB e T CHCTeMa KOMMy'l'B UHOHH blX COO T HOliJE! HH M an 
r e 6pbl nu r pyrrflbl SU(2.)~SUC~). ~. l paHee BC T pe 'IBBlll B SIC SI B TeopHH Cllfl b 

HOM C BSI 3 11 . 8 'IB CTHOCTII 0 M bl H6XOAI!M Aflll OTHOU!'eHI!SI e( H ~ C BSI3H B BKCII - ,, 

a nbHOM T OK e pe3ynbTBT #= 3 , KO T OpbiM He coarranaeT c pe3ynbTB T OM SU(~) 
H Corn acyeTCSI C pe3yflbT8TOM C BepXC XOAS!liJHXCSI AH C rrepCIIOHH bl X ITpBBI!fl CyMM 

H C Pl!flOT e30M HeBAAI!TKBHblX KBBpKOBblX TOKOB. 

OpenpKHT 06be):IKHeHHoro KHCTKTYTa HAepHbiX KCCJiet~osaHKif . 

,ll,y6Ha, 1968. 

Matv e ev V.A . , Mura':ly a n R .M ., T a vkhel i-ize A . N . P2- 385 8 

• Field Alg ebra a nd 5U(2.)~SUC3) •12.1( Symmetry Group 

'!Ve use the commuta ti o n rel a tions o f the fiel d a lgebra to 
describe the states o f particles a t r est . There a ppe a rs, naturally, 
ins tead o f the SUf,1a l g ebra , the sys tem of c ommuni c a tion relations 
o[ the Lee a l g ebra o f the SU(2.)f9 ,51((3)·'Pzlf grou p, o b tai ned p revi
o u s ly i n the s !,r9ng coupling theory; I n p a rticul a r, i n th e axial cur
r ent the ratio . ~,f- i s found to be 3 , whic h d is a grees wi th the re
s ult o f SU {l, J and agrees b o th with that o f the s u p erc onv ergent d is
p e r s i o n s um rules a nd w ith the hypothesis o f n o n a--ldilive quark c ur
rents . 

Preprint. Joint Institute for Nuclear Research. 

. ' Dubna, 1968 

B nac ToRmeA pa 6 o · 

H 3 IIp HMeHeHHSI KO M MYTBU 

C HCTeMbl IIOKOSimH X CSI BL 

qa~TCSI OT pe3ynbT8TO B 

K B 8 pKOB 0 H II0 3 TOMy rrpen 

B M OnenH KB8pK O B SIBHb 

(B cnyq a e H30 C IIHHOBOA 

1r" -v ot. (:x..) = i"'C.x.J 

B MonenH anre6pbi none ~ 

H b !M IIOITS!M TH !Ia H nra _ , 

,.. 
Va~. (:;c.):: ""t - 11-:'" 

~ ,;. 

P accMoT pHM 3apS! Ahl , co 

TOKB H IIpOCTp8HCTBeHH~ 

r.,. = J 
A~tt"' c .. 



1 

1 
l 

B aacTosmxett pa6oTe Mbi o6cyLIHM HeKoTppbie cneLicTBHSI , BbiTeKaJOIUHe 

Ill 
H3 npHMeHeHHSI KOMMYT8UHOHHblX COOTHOilleHHtl anre6pbl noneA LinSI OllHC8HHSI 

CHCTeMbl llOKOSIUIHXCSI 8LlpOHOBo 0ony'I810UIHeCSI npH 3TOM pe3ynbT8Tbl OTnH-

'1810TCSI OT peaynbT8TOB 06bi'IHOtl anre6pbl TOKOB 0 683HpyJOUietlCSI H8 MOLienH 

KB8pKOB 0 H ll03TOMY npeLICT8BnS!eTCSI HHTepeCHbiM npOH3BeCTH HX Cp8BHeHHe. 

B MOLienH KB8pKOB SIBHbltl BHLl BeKTOpHblX H 8KCH8nbHblX TOKOB cneLiyJOUIHtl 

( B cnyqae H30CllHHOBOA CHMMeTpHH): 

B Mot:tenH anre6pbi noneA npHHHMaeTcSI, 'ITO TOKH nponopuHoHanbHbJ o6o6mea-

HbiM nonSIM THna Hara -MHnnca: 

( 2) 

I 

PacCMOTpHM 38pS!Llb1 0 COOTBeTCTBYIOUIHe BpeMeHHOtl KOMllOHeHTe BeKTOpHoro 

TOK8 H npoCTp8HCTBeHHbiM KOMllOHeHT8M 8KCH8nbHOrO TOKa: 

r.-. = f dx v,t c:t> , 
AttttJ. (tJ= S ~.£ A~·c:c) 

3 



KoMMYT8UH O H H b ie COOTHOWeHHSI Me)f{Lly HHMH 38BHCSIT OT npHHSITOt% MOLlenH. 

nonb3YSICb noKanbHbiMH KOMMYT8UHOHHbiMH COOTHOWeHHSIMH Me)f{LlY nonSIMH 

/1 / 
.HHra-MHnnca) ycTaHoaneHHhiMH a , Hat%neM B cnyqae aeKTopHot% MonenH: 

[I at, r,.] = 'e~fJcr I~ (3) 

[rd\, Ap.:j= i~,ll A~,.. 
(4) 

' 
(5) 

[ Aclm, Apn]=o . 

3TH KOMMy TauHoHH bie cooTHoweHHSI onpenensnoT a nreopy flH rpynnbi SU(-')·~, 

SIBnSIIOWet%CSI nonynpSIMb!M npOH3BeneHHeM rpyiiiTbl H30TOITH'ieCKOt% CHMMeT-

pHH SU(.t) Ha a 6 eneay nonrpynny TpaHcnSiuHet% B 9-MepHOM npocTpaH

CTBe rr 9 • EcnH )f{e HCXOLlHTb H3 MonenH KB8pKOB, TO KOMMYT8UHOHHHbie 

COOTHOWeHHSI (3) H (4) OCT8HYTCSI oe3 H3MeHeHHSI, a BMeCTO (5) nony'iHM 

cymecTBeHHo npyrot% peaynbTaT : 

[AfA.,,Ap"')-=- iom,.,Eo~.f1lri?F + i.E.,.,,e,81(p 'Je, ( 6) 

3aeCb CI1p8B8 IIOSIBH nHC b HOBbie BenH'iHHbl J e.. CBSI3 8 H Hbie C IlnOT HOC TbiO 

CITHHO BOrO TOK8 

"j,= S d~ ++(x) ';'+ex.) 
H ynosneTBOpS!IOWHe K OM M Y T8UHOHHb i M C OO THOWeHHSIM 

4 

i 
t 

: l 

[J,, ~,] = l 

['J, , r~ 1 =~ 

('J ,, AGIILJ .... 

CooTaow eHHSI ( 3), ( 4), 

~ t.( ('I) 
0 

npHMeHeHHSI r 

'i8 CTHU XOpOWO H3BeCTH 

P accMoTpH M s onp 

(3)-(5) n nSI onpenenea~ 

SIWHXCSI 'i8C T HU 9 T H COO 

( 7), (8), ( 9) , r ne npHH 

npHaanne)f{a mHe K rpynn 

M Or y T p8CC M 8 T p H B8TbC5 

pe3ynbTaTe Mbl IlpHXOlll 

5l.l(tJ:J~5Ult)z .ry; c KO 

( 8 ) 0 ( 9 ) • 0TMeTHM 0 'iTO 

CBSI3H H ee npenCTABneH 

HeKOMII8KTH 8 0 ee yHHT8j: 

n poc T et\wee H3 9THX npE 

HOCTb COCTOSIHHti C 



T OT npHHSI T O fl: MO!Ie11H • 

IeHH SI MH Me )K£1 Y 11011SIMH 

qae BeKTOpHo tl: Moae n n: 

(3) 

(4 ) 

(5) 

ipy nn rpynnhi SU(.l.J.';, 
aoTonnqecKotl: CHMMeT-

B 9-Me pHOM npocTpaH-

3 1 TO KOMMYT8U HOHHHbie 

8 BMeCTO (5 ) TI01JyqHM 

( 6) 

BSI38HHhle C 111lOTHOCTbiO 

r 
1 

( 7) 

' ( 8) 

( 9) 

Coo THoweHHSI ( 3), ( 4 ), ( 6), ( 7), ( 8), ( 9 ) onpeaenSIIOT anre6py n n rpymibi 

'& l.( ('I) 
1 

OpnMeHeHHSI rpyn n bi SU (I/} £111SI K118CCH¢HK8UHH sneMeHT8pHhlX 

qaCTHU XOpOWO H3BeCTHblo 

PaCCMOTpHM BOTipOC 0 npHMeHe HHH KOMMyT8UHOHHbiX COOTHOWeHHfl: 

(3) - (5 ) £111SI onpeaeneHHSI CT8THqeCKHX X8p8KTepHCTHK 8£1pOHOBo flnSI TIOKO-

SIWH X CSI qaCTHU 9TH COOTHOUJeHHSI MOryT 6biTb £101l011HeHbl COOTHOWeHHSIMH 

( 7 ) 
1 

( 8) 1 ( 9) 1 rae npHHHM8eTCSI 1 q T Q 'J, - onepaTOpbl yrnOBOrO MOMeHT8 1 

npHH8£11le)I{8WHe K rpynne OyaHKape. T aKHM o6p830M 1 COOTHOllieHHSI (7)-(9) 

MOryT p8CCM8TpHB8TbCSI K8K cneaCTBHSI nopeHUeBC KHX CBOHCTB TOKOB . B 

peaynhTaTe Mhl npuxoaHM K paccMoTpeHHIO anre6pw flH rpynnw 

Sll.(~eSUlt}z·rr'~ c KoMMyrauHoHHbiMn cooTHoweHnSIMn (3), (4), (5), (7)1 

(8) 1 (9) . 0TMeTHM 1 qTQ 9 T 8 rpynna 110SIB11SIBTCSI T 8 K)I{e B Teopnn CU1lbHOH 

/2/ 
CBSI3H H ee npenC T 8B1lB HHil 6bl11H H3yqeHbl B pa6oTe • TaK K8K 9 T 8 rpynna 

HBKOMTI8KTH8 1 ee yHHT8pHble npenc T8B1leHHSI SIB11SIIOTCSI 6eCKOHeqHoMepHbiMHo 

Opocrefimee H3 STH X npeacraBneHHH coaep)I{HT 6ecKoHeqHyiO nocneaoBarenh-

HOCTb COCTOSIHH H C 
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I = 'j = ~ I 3~ I ~ } , , , ' 

( 10) 

'ITO 
1
rro-BHilHMOMy, MO)!{eT 6biTb CBR38HO C cepHeft HYKITOHHbiX H306ap, rrep

Bb!MH qneHaMH KOTopoA RBITRJOTCR W H A , Bo3bMeM MaTpH'IHbie aneMeHTbi 

KOMMyTaTopa ( 5) Me)!{lly HYKilOHHb!MH COCTOSIHHSIMH. 8 rrpoMe)!{yTO'IHOM COC-

TOSIHHH, 6naronapR rrpaBHil8M OT6opa ITO CilHHy H H30CilHHY1 H3 BCeft cepHH 

cocTORHHA ( 10)- MoryT naTb BKnaa TonbKO HyKnoH H A Hao6apa. 

MaTpH'IHbie aneMeHTbl 8KCH8IlbHb!X TOKOB B CT8TH'IeCKOM rrpenene HMe-

lOT BHil: 

<'NIAae,.)N>- GA (x v-, 'X-) ( N'7:c~. N) 
' 

( 11) 

< w I Adtlh /6 > =- G""" Ci"J.m) ( "iiAio() 
• 

ra e 1. (1-lff) H A/{11~) eCTb COOTBeTCTBeHHO CilHHOBbie H H30CilHHOBbie cj>yHK

U H H HyKITOH8 H H306apbl. 0TC!Oil8 cnenyeT COOTHOWeHHe Me)!{llY aKCH8IlbHOft 

KO H C T a HTOA H y K n oH a (TA 

G*; 

G•= i G-A 
Vl; 

H KOHCTaHTOA cna6oro nepexona Hao6apa-HyKnoH 

( 12) 

6 

B cnyqae 5 U(lf} - CH~ 

COOTHOWeHHe 

~ 1 i. ""' ! \7A-- G : 
!) 

CnenyeT OTMeTHTb, 'ITO ~ 

roM. npRMOe cpaBHeHHe 

BpeMSI HeB03M0)KH0 IlpOH~ 

0TMeT HM 1 'ITO COOTHO~ 

CXOIJ.S!WHXCS! llHCilepCHOHHb 

HeallllHTHBHbiX KBapKOBbl 

6eprepa - TpHMeHa, nerK• 

CBSI3H f1( //'# H f rr If, 

::. 

/4/ 
KaK noKaaaHo B , 3T 

orrwToM. He rrpeacTaBn£ 

Il bl BHyTpeHHeH CHMMeT 

CllH H a r~ s s eaeM c 

Yl 3 M o aenH K B apK oB en• 



B cnyqae 5Ul'l) - CHMMeTpHH , HCXOllSI H3 KOMMyTaTopa (6), Mbl HMenH Obi 

COOTHOWeHHe 

( 10) 
( 13) 

yKnOHHbiX H306ap, rrep-

.{ MaTpH"'Hbie 3neMeHTbl 
CneuyeT oTMeTHTb, qTo peaynbTSTbi ( 12) H ( 13) He cornacyiOTCSI upyr c upy-

B rrpoMe*yTO"'HOM coc-
roM. npS!MOe Cp8BHeHHe 3THX COOTHOWeHHH C 3KCIIepHMeHTOM B H8CTOS!illee 

OCIIHHy, H3 BCeA cepHH 
speMSI HeB03MO*HO IIpOH3BeCTU BBHllY OTCYTCTBH51 ll8HHbiX 0 KOHCT8HTe 

H A Hao6apa. 

TH'leCKOM rrpeuene HMe-

0TMeTHM, "'TO COOTHOWeHHe (12) paHee 6hlnO nony'leHO MeTOUOM caepx-

/3/ /4 / 
CXOOS!illHXC51 UHCIIepCHOHHbiX npaBHn CyMM H B pa6oTe H 8 OCHOBe rHIIOTe3 bl 

HeBUllHTHBHbiX KB8pKOBbiX TOKOBo YJa ( 12) 1 HCIIOnb3YSI COO THOW eHHe fonbll-

;,. N) 
' 

oeprepa-TpHMeHa, nerKO rrony"'HTb OTHOWeHHe KOHCT8HT nee BllOBeK TOiJ i-l l) H 

( 11) 

( 14) 

t 

:e H H30CIIHHOBbie <jlyHK- /4/ 
KaK IIOK838HO B , 3TO COOTHOWeHHe H8XOUHTCSI B XOpoweM cornaCHH C 

onbiTOM. He npeucTaBnSieT TpyUHOCTH npoaecTH o6o6meHHe Ha cny'lai1 rpyrr-

epexoua Hao6apa-HyKnoH Ilbl BHyTpeHHeH CHMMeTpHH 5'Z( (3}. BMeCTO orrepaTopoB H30TOITH'lecKoro 

CIII{H8 r~ BBeueM orrepaTOpbl YHHT8pHorocrrHH8 Fa~. (c:!.=J-,2.,,,9). 

( 12) Yl3 MOUenH KB8pKOB CneUyiOT KOMMYT8UHOHHbie COOTHOWeHHSI: 

7 



[ F~, F~]: t. :fa4~<r Flr ( 15) 

['Jm, 'Jn..]=C:£,,e. Jt. 
( 16) 

[-:J,,Foe]=-0, 
( 17) 

[J, 1 A Ql.nl = l f,, e. A rJ. ~ , ( 18) 

[ F~ , A (3M]:; i fcJ.p<r A~,.., , 
( 19 ) 

[A o~,, A~,J == i. Omh fd.p(r Fr + 
( 20 ) 

+ i. ~:.,,~ (~ d't~.p J/(. + dr~.ptr A~e) . 

3TH KOMMYT 8UHOHHble COOTHOUJeHHS! onpenel!S! JOT anre6py Jhr rpynnbt '511(6}. 

B MonenH aeKTopHbtX noneA nocneaHHI! KOMMYTRTop paaeH Hymo : 

[Aoe,.,, A~n]=-o, ( 21) 

H T B KHM o6pa30M Mbl llpHXOAHM K paCCM•)TDeHHJO BM f.' CTO rpyUUbl 51.( { /,) 

8 

anre6pbi liH 35-napaMeTpH'!ec: 

OaHo H3 npocTeArnHx yHHTapr 

/5/ 
B H coaep*HT 6eCKOH9'1Hb 

8
1/2 101/2 

• • 
103/2' 

nepBhlMH '!n9H8MH BTOI'O pHA 

aeKynneT :i 1' OnpeaenHM 1 
2." 

COCT05fHIH!MI'I 13 ITOKOe: 

(B)Ad...,)B>= Xv,.} 

<'BJ A~m l 't> >=: ~:X 
BsHB MaTpH'!Hhl~ aneMeHT yp 

OHOB H OCT8BHB B npOM9*YTO' 

neTa, nony'IHM pesynbT8Tbi 

161 
B 

d 
-~% :1- z ' 

EcnH *e BOCITOnb30B8ThCS! KO 

HO apyroMy pesynhTaTy : 

'0-~ 3 
'ITO COBU8A89T C pesynhT8TOM 

cyeTCH C I'HITOT930A H98AAH 



( 15) 

( 16) 

( 17) 

( 18) 

( 19) 

t+ 
(20) 

lOT anre6py ll11 rpynnbl 5Ztf6}. 

YT~TOp paBeH Hyn10: 

( 21) 

HHIO' BMf:·CTO rpyflflbl 5 t( { 6) 

anre6pbl JlH 35-napaMeTpH'IeCKOH HeKOMII8KTHOli rpyiiiibl s u (~e.s l( l3) ·'T2y 
0 

0llHO H3 IIpOCTeliWHX yHHTapHbiX npellCT8BJleHHJl: STOll: rpyiiiibl 6binO OIIHC8HO 

MynbTHIIneToB: 

. . . . 
103/2 273/2 353/2 ' , ..... 

nepBb!MH qneH8MH 8TOI'O p5Ill8 MOI'YT C'IHT8TbCSI OKTeT 6apHOHOB :t.... H 

neKyrrneT l. -t' OrrpenenHM MaTpH'IHbie aneMeHTbi aKcHanhHbiX TOKOB Me)!(llY 

~· 
COCTORHMHMM B TIOKOe: 

83SIB M8TpH'IHblH aneMeHT ypaBHeHHSI (~U) Me)!(llY COCTOSIHHHMH OKTeTa 6a pH -

OHOB H OCT8BHB B rrpoMe)!(yTO'IHOM COCTOSIHHH BKn8llbl nHlllb OT OKTeTa H lleKyn

neTa, rrony'IHM pe3ynhT8Tbl $U(6) 
1 

errepBbie BbiBeneHHbie aTHM crroco6oM 

/61 
B 

' 
EcnH )!(e BOCIIOnb30B8TbCSI KOMMYT8TOpOM ( 21), TO Mbl IIpHlleM K CyiJleCTBeH -

HO apyroMy pe3ynbTaTy: 

' 13! 
'ITO COBII8ll8eT C pe3ynbT8TOM AHCIIepCHOHHblX rrpaBHfl CYMM H corna-

/4/ 
cyeTCH C I'HIIOTe30H He8LlllHTHBHbiX KB8pKOBbiX TOKOB, rrpellnO)!(eHHOH B 

9 



B 38KniDqeaue 8BTOphl Bhlp8•8IDT rny6oKyiD 6n8roa8pHOCTb H . H.Eoro -

niD6oBy 38 CTHMynupyiDWHe DHCKYCCHH M ueHHhle 38MeqaHHH H B, H ,OrHeBeu-

~oMy H A. T . ¢unurrrroBy 38 rrone3Hhle o6cy•aeHHH , 
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