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and by Lee" on the basis of R invariance. It is
interesting that the d/f ratio for BQQS8 coupling

(d,/f, ) has been found" to be nearly equal to the

d/f ratio for B+,~I'SB coupling (d, /f, ).
The parity-violating parts of the amplitudes of

the y decays of the strange baryons can be writ-
ten as

((8 0 8'-8 '0 8 )+b(8 '0 8'-8 0 8 ')
2 n 1 1 n 3 1 n 2 1 a 3

+c(82'0 81'- 83'0 81')

+d(8 '0 8 '- 8 '0 8 '))A

making use of the tensor notation, ' where" &0~8
= By5v~f)88~ and A, ' should be read as A, '-,'-(A, '
+A, '). From the invariance of the interaction'
under the exchange of the indices 2 and 3, we find
a = -d and b = c = 0. Since the configurations " Z

(=8,'8, ) and Z+P (=8, 8,') are not found in the
first and fourth terms in the bracket of (2), the
parity-violating amplitudes of the y decays, Z+

-P+y and " -Z +y, are zero in the limit of
unitary symmetry and their asymmetry param-
eters are zero. This will be checked by experi-
ments in the future.
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In this note we present a model of weak inter-
actions based on unitary symmetry of strong in-
teractions' and on the V-A theory of weak inter-
actions. The basic assumption made here is that
the weak interaction currents of strongly inter-
acting particles, J, have positive RC conjuga-
tion parity,

RCJ (RC) =J

where R and C are the R-conjugation and charge-
conj ugation operator, respectively. '

We first consider the representation of J& as a
sum of baryon-antibaryon products in the octet
model of unitary symmetry in w'hich baryons
(mesons) are members of the "8"representation

of the SU(3) group. Therefore, J& is expressed
by a direct product of two octets which has the
well-known decomposition into the direct sum
cc] ~~ + cc8 ~~ + cc27 yP + cc8 y~ + cc1Oyy + cc] O+» Under
interchange of two octets in the product, the first
three representations ("1","Bs","27") are sym-
metric while the last three ("Bn","10*',"10*")
are antisymmetric. If we divide J& into a. vector
(V) and an axial-vector part (A), we expect from
the assumption (1) that the V current and the A
current have different SU(3) coupling schemes be-
cause of their different properties under charge
conjugation. RC conjugation gives the interchange
of two octets in the product with a minus sign for
the V and with a plus sign for the A. The permis-
sible candidates for representation of J& are
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therefore "8a", "10", and "10*"for the V part
and "8~" and "27"' for the A part.

The Goldberger-Treiman (6-T) relation' for
the m meson is well satisfied by experiments. If
we apply the same derivation of 6-T relation
as that of Gell-Mann, ' we arrive at a conclusion
that the axial-vector current should be octet only
and the type of SU3 coupling should be the same
as the strong md% coupling, which is almost
pure "8q" due to the 33 resonance analysis. '
Since the "8"part of the A current should be
"8g" in our model, the G-T relation is consistent
with it and suggests that the coupling of "27" cur-
rent is very weak. For this reason we do not
include the "27" current in what follows. ' Since
the "8"current contains only the ES= bQ strange-
ness changing current, the A part should satisfy
the b S= A@rule.'.

There are some experimental indications
that there exists a bS= -AQ V current. If we
take these experiments for granted, we must in-
clude a small amount of "10"and "10*"current
into our scheme.

Our model based on assumption (1) is, there-
fore, to take the "8a" together with small amounts
of "10"and "10 " currents' as the V current,
and to take the "8z" current as the A current.
If we disregard the "10"and "10*"current, we
obtain the same current as that of Cabibbo, "
which beautifully explains almost all leptonic
decays of strange particles. %e shall therefore
not discuss these decays here.

To discuss the nonleptonic decay of strange
particles, let us assume that these representa-
tions of currents appear in the weak-interaction
Hamiltonian in the current x current form" (or
equivalently in the form of an interaction with
intermediate vector bosons) to produce the non-
leptonic decay interaction. And if we include
the "10"and "10*"current into our scheme, we
must also assume at least two uncoupled currents
(or equivalently two charged intermediate vector
bosons) to avoid the b S= 2 nonleptonic transition.
Since the currents satisfy (1), we can derive

Eq. (2) gives nA = -o.'-. ."
As has been suggested, "a natural extension of

the t 4II = & rule for nonleptonic decays would be
to take H~(b S= 1) to be a member of an "8"rep-
resentation of SU(3). The nonleptonic decay Ham-
iltonian is given by H~ =H~(AS= 1)+H~ (&S= 1),
the star denoting the Hermitean conjugate. The
Hamiltonian H~(4S = 1) induced by the current
decurrent form, however, is not always a member
of "8"representation. There are two points of
view on the t&II = ~ rule. One is that this rule
has its origin in the dynamics, "while the other
is to guarantee it by introducing a sufficient
number of intermediate vector bosons to enable
H~(b, S = 1) to be an irreducible representation
of SU(3)." Let us assume here that this rule can
be explained in either way so that effectively
H~(b S= 1) is a member of an "8"representation.
Neglecting the contribution from the "10"and
"10 " current to H~(b S = I),'~ we obtain UH~(4
= 1)U ' =H~*(&S= 1), so that

(3)

where U is the operator associated with a unitary
transformation x, —x„x,-x„x,—-x, in SU(3)
space.

Although R invariance of strong interactions is
not exact, the analysis of the 33 resonance sug-
gests that it should be satisfied approximately.
In what follows, we shall assume strong inter-
actions to be R invariant and analyze the non-
leptonic decay of hyperons. As mentioned pre-
viously we shall take the derivative type of ef-
fective Hamiltonian i gy&(a+ by5) g&&p to insure
that o'A = -o.=. In general, there exist 8 inde-
pendent SU(3) coupling schemes. With the aid of
Okubo's notation, ' they are easily constructed
as follows:

for the nonleptonic decay interaction 8, by
using CI' invariance which we always assume.
Therefore, the parity-conserving part and -non-
conserving part have different R-parity. It is
worthwhile to notice that if we assume a deriva-
tive type of effective Hamiltonian for nonleptonic
decay and R invariance of strong interactions,

N N f, N N f, N N f +H c. ,
3 b a —a 5 3 6 a 3

in which, for example, N2aNa~f~ is an abbrevia-
tion of

—a. b 3
N iy (a +by )N & f7 7 5 a pb'

Each coupling scheme has a set of two real pa-
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rameters" which we label in order: a~, b~, i
=1, ~ ~ ~, 8. The last two couplings do not con-
tribute to the interesting decay modes. In fact,
if we write the effective decay Hamiltonian in the

above form for A'-Pz, Z —Pm, Z+ —nm+,

Z -nw, and = -A w by specifying (aA, bA),
(a„b,), (a+, b+), (a, b ), and (a-„,b=), respec-
tively, we obtain

a = 6 '"(-a, - a, + 2a,)

relation" in our (a, b) plane which is essentially
equivalent to his plane. But we have obtained it
here from different assumptions. Furthermore,
we predict that Z decay is almost pure S wave

(not P) decay.
We wish to thank E. McCliment for his reading

of the manuscript. After this note was written,
the author became aware of a revised version of
a paper by B. W. Lee, in which he arrived at the
same conclusion for hyperon decays.

ao = 2 (ai -a~)~

a+=a, +a5,

a =as+a„
a =6 '"(-a, +2a, -a,); (4)

and the same equations for the b's Equa. tion (3)
requires that

as =a7, a4 =asj a, =a6,

b~=bs bs=be'

while Eq. (2) requires

a =-a
2P

b~=b2,

as =-a~, a =-a
5 6&

bs =b~, b5 =b~.

From these two restrictions we obtain

and

a, =a, =0

a =-a =-6 '"(a, +3a,), b =b =6 "'(-b, +b,),
A

a, =2 "'(a, —a,),

a+ =a„
a- =as

b, = 2 '"(b, —b~),

b+=(b, +b,),

b = (b~+ b,).

Experimentally the Gell-Mann —Rosenfeld tri-
angle for Z decay is along the 8 and P coor-
dinate axis, which means that either a, or as
must be negligible. We therefore have two cases:

as =O

&(3a, b)+(a, b )+2(-a, b ) =0;
law I

a, =O, a =-a, b =b

&3(a, b )+(a, b )+2(a, b ) =0.

The first solution gives ep = a~0, which contra-
dicts the experimental results. On the other
hand, the second solution satisfies Lee's triangle
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