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A recently proposed weak isosinglet current is shown to bear a close relation to the group SU(3).

On the basis of self-consistency arguments we
recently proposed' that a new isoscalar weak or
superweak current X should exist, to which the
spin-3 baryons contribute the terms

* = a(NIN+ETE)+BA*A 1)

for some parameters @ and B. In the expression
above the spin variables are suppressed for brev-
ity, but it was shown that % must be of the chiral
form V+A (the usual one being V-~ A). The ratio
B/ @ was determined from the experimental masses
of the baryons:

B/ @=2.007+0.005 . (2)

One deficiency in this proposal was the apparent
lack of connection between X and the generators of
any familiar symmetries. It is the purpose of this
note to supply such a connection, namely with
SU(3), and to draw some conclusions therefrom.

We consider the baryonic SU(3) algebra in the
octet V+A representation (spin dependence will be
suppressed throughout the discussion):

J£=7:Bz:fa872p;lpy (Ot=1,.,.,8), (3)
1
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We next enlarge this algebra by forming another
octet of V+A currents?

8
TE= Y dapy Vi, + BN 280 a+ V300
By7 =1
)
(a=1, ...,8).

The subscript zero designates a ninth baryon which

12

is an SU(3) scalar. The 16 currents J¥ and J¢ to-
gether form an algebra; taking sums and differ-
ences, one obtains SU(3),, ,XSU(3),_,.

We now restrict our attention to the J2 with
a=1, 2, 3, and 8, i.e., to the isovector and iso-
scalar currents. In terms of the baryonic hyper-
charge states, we have

JE=3(NTT N = E'7 E) + (1/VI)(UES o + B 50,)
+ (3 PEZ,t 28 (@=1,2,3), (5)

Ti - N EE) B B -y,
+ GRS+ V5 - ©)

The dependence of i, and i, on the physical wave
functions of the A and of the hypothetical ninth
baryon L is in general as follows:

=¢i*A coso+eL sing
8 ’

M

Po=e'"* P L coso ~ el ** P Asing,

for arbitrary angles u, v, p, and o.

Next we compare the JZ (a=1,2,3) with the D-
type currents that were used in compensation the-
ory®,

43N N=E'7 Z)+i(ZXL - L*z )

(a=1,2,3), ®
and attempt the identification
Jo,=J¢ (@=1,2,3). 9)
This implies
iL=(1/V3) e+ V). (10)
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We construct the most general wave function ortho-
gonal to this,

in=(1/V3)e (Y- V), (11)
for some angle ¢. Hence

Ye=(I/VI)NL-VZe i),

U= (/VI)NVZL+e **A).

Insertion in (6) gives

12)

JI=(1/V3)[-3(N'N+EME) + T+ T+ L*¥L - 2A*A].
(13)

If we now define the SU(3)-scalar V+A current

8
Jo= Y Vi,
a=0
=NIN+E"Z+T*. T+ A*A+L*L, (14)

which commutes with all the other currents, then
 is uniquely obtained (up to a normalization) by
the linear combination

Xy~ V3JE, (15)

provided we take, in Eq. (1), B/a=2. Thus the
exact vatio B/ a=2 is the only one compatible with
the SU(3)xSU(3) V+A algebra.

Aside from building a more solid foundation for

the existence of X, such a result leads to the fol-
lowing observations.

(a) Equation (2) appears to provide one of the
most accurate verifications of SU(3) (as a weak-
interaction algebra) so far.

(b) Our result is a second independent piece of
evidence for the existence of the baryon-number
current J, (or ®) in the V+A form. (The earlier
evidence® stemmed from the electromagnetic mass
difference of the baryons.)

(c) One term of &, namely JZ, belongs to an al-
gebra of currents which are known, in the context
of our model, to have mesonic contributions.
Hence X itself should have mesonic contributions,
a fact not previously evident.

(d) The circumstance that J¢ belongs to SU(3)

X 8U(3), rather than being a mere singlet, raises
the likelihood that the strange currents of that V+A
algebra also play a role in the theory. Future
work ought to elucidate how such a role is compat-
ible with the absence of strange V+A currents in
earlier, self-consistent calculations.?

(e) The nontrivial self-consistency feature which,
in Ref. 1, helps motivate the form of &, is not yet
explained by its relation to SU(3), since symmetry
considerations are not applicable. The speculative
conclusion of a spontaneously broken symmetry
remains as attractive as ever.
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