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ON THE ALGEBRA COF SU6

by
Abdus Salam

International Centre for Theoretical Physics, Trieste

The remarkable success of SU6 ideas [1] in elementary part-—
icle physics makes it imperative to look for its relativistic basis.
Consider the free Dirac Lagrangian of = -}: (,P’-m) 7(" for a single

partiole. JE. is invariant for the Pauli-Lubanski transformation

Y= (;+LE},,w#)LP‘ | (1)
where |

Wu = g Eprpe e P

Since Py Wp = O |, there are three independent generators with the [:2]
commutation relation

[w).vj wV] = { E};rfk’. Pf “r (2)

The generators give rise to an SUz—like (in general non-compact)

structure whioh satisfies for the spin 1/2 case the anti-commutation

(ool = 4 (sl 506 #1)
= L (Pubr=piour)

Consider now the c¢aseé when is a three-~component Sakata-like

relation:

entity {(representing quarks). It is possible to extend (1) to the general

(SU6) transformation:
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Here T (‘-,:',;____:i are the usual U, generators wi‘bh-T ;:1 arnd from
(2),




[T o, T, = 4 fom @ [T% T T o4, ] T, rJ
= i(rf‘r"“ PQ&W) ct:ik'rﬁ+2t‘ E)wfx. j”g Qg (»(jJ:.JT-!-C{gﬁT ) (5)
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The adjoint representation-~densities are given by }V d’} Gy | ?(

and '?/-(p, T"f( which satisfy as usual,
fy;,/o’co(T'[?{f~= ?7174/1—‘7/ = O (6)

One may now generalize the case of SU6 above to the more general
case [3] (sUg), x (8Ug)p 5 i.e., start with the fields 7/1_,@ =;_’—(I.tJr);J
Clearly m‘}-‘r term is not invariant for the full group (though the

invariance is unaffected for the pure (i transformations ). There are

—

altogether now 70 generators YL'R" Jp_ 6.)17_""7”»44 ) 7;2”@ JZT‘?:U'Q .

The coneservation equations (6) however need modifying; thus:

Fpeonls T #0 = (2n g fsT°})
?,FJ;T‘}I/ f‘;O ::(Zm, ?d’fT(’y/}.
From this point of view the O , 1 35-fold {represented by the field

operators l};wy.d’r‘rdy/ and ,;d)‘ T‘: y/ } is a remnant of the broken (SUGjL x
(SUG)R symmetry.
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[21 By the usual procedure one constiructs the conserved current—

density ‘Tt('g#wr?f so that & representation for &J, 1is given

b:fjc{:;}( t};&w‘r_'[[/,

In checking the C.R. (2), (5) and (6) care is needed in writing

anti-commutators like i"l}l-(x), yfyl(z)fcrfka“%o).

‘l' 33 This is analogous to study of the extended Algebras (:31)'3)L x
(SU3)R by A. Salam and J. C. Ward (I1 Nuovo Cimento, 19, 167
(1961)), M. Gell-Mann (Phys. Rev, 125, 1067 (1962)) and
Y. Nambu and P. Freund (Phys. Rev, Letters, 12, 714 (1964)).




