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. /1; 
In the paper by Feynman, Gell- Mann and Zwe1g the current commuta-

tion relations have been proposed to give a relati<Vistic generalization of the 

S U( 6) g r oup. Equal- time commutation relations between field operators have been 

discussed by Delbourgo, Salam and Strathdee/ 
2

/ • In this note, we propose to 

introduce the U( 6) liSl U( 6) g r oup through the equal- time commutation relations 

between the currents and fields operators. 

To simplify the derivation we start from the quark rTDdel. Vector ana axial 

currents and i • 0,1, 2, •••• 8, are constructed from the quark 

field 1/J(x) in the usual manner 

( 1) 

( 2) 

Capital indices A denote both bispinor and SU( 3) indices a and a a • 

1,2,3,4, a • 1,2,3. From the equal- time canonical commutation relations for the 

quark field we obtain 

(3) 

( 4) 

where 1 are the tensor products of 16 Dirac matrices and 9 Gell-1\IJann matri

ces .\ 1 which form the u( 12) group. For the vector and axial currents I•A 1 Y, 

and Ia .\ 1 Yp. y 0 , respectively. From the relations ( 3) and ( 4) we can con-
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struct the U( 12) group acting on the field operators. 'The generators 

this group act in the following manner 

3 - B 
Gr!/J (yl .. [fd x!/J(x)rl{l(x),!/JA(y)]o --<y.r>A.p (y), 

A x •yO B 

-A 8 - -A A B 
r.rlf! (y): (f d xlf!(x)r,P(x) , 1/J (y)]xO~YO ~ 1/J (y)(f'y4 )A 

cr of 

(5) 

As in the theory of Feynman, Gell-1\itann and Zweig integrated vector and axlaJ. 

currents g enerate a u( 6) @ u( 6) subg roup of U( 12). 

Bt •.. Bm 
To describe arbitrary fields we introduce higher rank spinors 1{1 A

1 
••• An ( x) . 

In p a rticular, vector and pseudoscalar mesons are described by a second rank 

spinor <P A ( x) • We assume that the physical corrponents of the field can be 
Bt •• ••• Bm 

extracted from the spinors 1{1 A\ •.. .• A " (x) by the same formulae as that for the 

free field in the u( 12) symmetry of Delbourgo, Salam and Strathdee/ 
31 (these 

formulas can be derived also in the broken 

shown by Nguyen van Hieu et a1! -±,~/ ). 
SL( 6 1 C) symmetry, as 

For example, 

<1>
8 

(x) ~ [(1 
A mp 

a f3 b 1 a f3 b 
Yp. -a->Yel (¢(x)) +[(1--y,.-->yJ[<~ (x)) 

. X/J. Q a my axJ.L Q V a 

b b 

was 

( 6) 

where (</>(x)) and (~ (x)) 
a 1/ a 

are the pseudoscaJ.ar and vector meson field, m P 

and m 
v 

are their masses, 

'The equal- time commutation 

and arbitrary spinors 
Bt ••• Bm 

"'A Am 

relations between the quantitieS W (X) rt/J ( X) 

will be assumed in the form 
I 

B t•·• Bm 
[~(x) r,P<xl. 1/1 

A 1 ·•• An 

A' 
I B t•• • Bm 

<rll o o ~I ~ <-y 4 n .p , <•> + 
x -Y t-t Ai A 1 ... A

1 
.•• An 

( 7) 

m a1 •• • a; ... B 1111 b 1 ...... 

+ ~ "' < ry. > , IB <.- r > . 
t-t A 1 • • • An B t 

In particular, for mesons we have 

[~(x) r.jl(x) 
B A' B B' B 

¢A (yl] o o -1-(y,rlA<f> , (x)+</> (xllry
4

l ,1.8(:-·n. 
X •Y • A A B ( 8 ) 
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In this way we g et hig her representations o f the U ( 1 2 ) g r o u p , w hos e generators 

are defined through a n equation similar to ( 5 ), 

'These r e presentations of the U( 12) gro u p induce representations of the U(6) ~ U(6) 

c urrent a l g ebra , Sinc e the g e ner a t o r s o f the c orrespondi n g g r o up U( 6 ) ~ U( 6) 

act only on fields operators b ut not on the state vectors, the difficulty discussed 

by Colema n / 6/ and Okubo/?/ will not show up here, 

Forrrula ( 6) can now b e used to derive, from the relation ( 8 ), the equal

time commutation relations for currents and physical meson fields, We have, for 

example, 

(9) 

( 10) 

1 d 1 a d 
(VJ (. ) , (</>(yll " )xo =yo•-;;;-; '• wll aYv <e ll (x)Al ->. l ell (xll o ( 11) 

etc, We can use the same method to derive the commutation relation between 

currents and baryon fields, 

Current- currents comnutation relations led to many predictions which are In a 

good agreement with experimeru! S- lO/ • We hope that some useful physical con

sequences can be also obtained from the commutation relations proposed in this 

note, 
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