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We present here an analysis of leptonic decays
based on the unitary symmetry for strong interac-
tions, in the version known as ”eightfold way,” ! and
the V — A theory for weak interactions.?? Our ba-
sic assumptions on J,, the weak current of strong
interacting particles, are as follows:

(1) J,, transforms according to the eightfold rep-

resentation of SU3. This means that we neglect
currents with AS = —AQ, or AI = 3/2, which
should belong to other representations. This lim-
its the scope of the analysis, and we are not able

to treat the complex of K leptonic decays, or
¥t — n+eT 4+ v in which AS = —AQ currents
play a role. For the other processes we make the
hypothesis that the main contributions come from
that part of J,, which is in the eightfold representa-
tion.

(2) The vector part of J, is in the same octet

as the electromagnetic current. The vector contri-

bution can then be deduced from the electromag-
netic properties of strong interacting particles. For
AS = 0, this assumption is equivalent to vector-
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current conservation.?

Together with the octet of vector currents, j,,
we assume an octet of axial currents, g,. In each
of these octets we have a current with AS = 0,
AQ =1 jP(LO) and gLo), and a current with AS =
AQ =1 j,(}) and gﬁl). Their isospin selection rules
are, respectively, AI = 1 and AT =1/2.

From our first assumption we then get

Ty = aG + o) 0G0 + D) ()

A restriction @ = b = 1 would not ensure univer-
sality in the usual sense (equal coupling for all cur-
rents), because if J,, [as given in Eq. (1)] is coupled,
we can build a current, b(jfto) +gl(to)) - a(jﬁl) +g;(L1)),
which is not coupled. We want, however, to keep
a weaker form of universality, by requiring the fol-
lowing:

(3) J,, has "unit length,” i.e. , a® +b* = 1.

We then rewrite .J,, as?

(2)

where tanf = b/a. Since J,, as well as the
baryons and the pseudoscalar mesons, belongs to
the octet representation of SUs, we have relations
(in which 6 enters as a parameter) between pro-
cesses with AS = 0 and processes with AS = 1.

To determine 6, let us compare the rates for
Kt -yt +vand 7t — p* + v; we find

Jy = cos 9(j£0) + géo)) + sin 9(3',(}) + 9,81))7

D(K*pv)/T(n )

— tan? M (1-M2/M% )2/ My (1-M2 /M2)2.
(3)

From the experimental data, we then get®°

6 = 0.257. (4)

For an independent determination of 6, let us
consider KT — 7% 4+ et + v. The matrix ele-
ment for this process can be connected to that for
7t — 79 + et + v, known from the conserved
vector-current hypothesis (2nd assumption). From
the rateS for KT — 7% + et + v, we get

6 =0.26. (5)

The two determinations coincide within experi-
mental errors; in the following we use 6 = 0.26.

We go now to the leptonic decays of the baryons,
of the type A — B + e + v. The matrix element
of any member of an octet of currents among two
baryon states (also members of octets) can be ex-
pressed in terms of two reduced matrix elements”
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(Ali) + g8 |B) = i fapiOp + dapiEy;  (6)

the f’s and d’s are coefficients defined in Gell-
Mann’s paper.m” It is sufficient to consider only al-
lowed contributions and write

O E, = FO’E'yM + HO’EWM%. (7)

From the connection with the electromagnetic
current we get the vector coefficients: F© = 1
FE = 0; from neutron decay we get

)

HCP + HY =1.25. (8)
We remain with one parameter which can be de-

termined from the rate for ¥X= — A+ e~ + . The
relevant matrix element for this is

cos (= |55 + g |A)

= cos 9(%)1/2Eﬂ = (%)1/2 cos 0HE~, 5.
(9)
Taking the branching ratio for this mode to be
0.9 x 107*,% we get

HY = 40.95. (10)

The negative solution can be discarded because
it produces a large branching ratio for ¥~ — n +
e~ + v, of the order of 1%. The positive solution
(HF = 0.95, H? = 0.30) is good, because it pro-
duces a cancellation of the axial contribution to this
process. This explains the experimental result that
this mode is more depressed than the A — p+e~+v
in respect to the predictions of Feynman and Gell-
Mann.2. In Table I, we give a summary of our
predictions for the electron modes with AS = 1.
The branching ratios for A — p + e~ + 7 and
>~ — n+e” + v are in good agreement with ex-
perimental data.”

As a final remark, the vector-coupling constant
for 8 decay is not G cosf. This gives a correction
of 6.6% to the ft value of Fermi transitions, in the
right direction to eliminate the discrepancy between
O and muon lifetimes.

Table 1: Predictions for the leptonic decays of hyperons

Branching ratio

From Present Type of
Decay reference 2 work interaction
A—pre +0 1.4 % 0.75x10~3  V —0.724
YT s nte +0 51 % 1.9 x1073  V 4+0.654
ET s Ate  +D 1.4 % 0.35x1073  V 4+0.024
2= =5 X0%4+e "+ 0.14% 0.07x1073 VvV —1.25A
205 2t+e+0 0.28% 0.26x1073 V —1.254
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The correction is, however, too large, leaving
about 2% to be explained.
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