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(Received May 31, 1962)

In a previous Letter we reported a hydrogen
bubble-chamber experiment in which the exist-
ence of an excited 1520-MeV hyperon was es-
tablished.! Moreover, a study of the angular
distributions and polarizations of Z hyperons
from the reaction K p - Z7 in the vicinity of
this resonance showed the KNZ parity to the
negative.? A further study of this reaction per-
mits us to determine the asymmetry parameters
a in =¥ decay by means of their decay asym-
metries. The a for . »n1* (called o) and
o7+ p7° (called a,) have already been well es-
tablished, and our measurements are in good
agreement with the published values, although
statistically less accurate. The o- for T_"»nn~
has, however, resisted measurement via the =~
decay asymmetry due to uncertainty in =~ polar-
ization. Since the procedure described in ref-
erence 2 yields a relatively precisely specified
and rather large value for the sinf cosf term
in £~ polarization over the K~ momentum range
350 to 450 MeV/c, we have been able to deter-
mine the helicity ¢ .=-0.16+0.21.3

Figure 1 shows the measurements, as a func-
tion of momentum, of (aP)ging cosg for the re-
action K“p > =71, where 6 is the c.m. angle be-
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FIG. 1. Experimental values of (&P)ging cos§ S

a function of K~ laboratory momentum for the re-
action K™ +p— =" +1" (462 events). The dashed
curve is the maximum likelihood fit to the data from
350 to 450 MeV/c; the solid line is the calculated be-
havior of (P)ging cosg-
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tween the K~ and 7*, and P is the average value
of the =~ polarization over the angular interval
0.95>|cos6|>0.30 as described in reference 2.
The solid curve shows the value of P for this
reaction, calculated using a least-squares fit-
ting program to determine the S-, P-, and D-
wave amplitudes.* These amplitudes are es-
sentially those of reference 2. The dashed
curve shows a maximum-likelihood fit to P
over the previously noted momentum range, re-
sulting in the value of & - quoted above. Similar
procedures applied to Z++ and 230+ decays yield
the values shown in column 2 of Table I. The
uncertainties are statistical and correspond to
standard deviations for a Gaussian likelihood
function (e /2 points on the likelihood curve).
The uncertainties in the calculated T polariza-
tion are small relative to this. From our ex-
periment, o,, @, and ¢, all have the same
sign. The over-all sign is determined by the
sign of a, as measured by Beall et al.> Column
3 gives a as measured by other experimenters.®’
We shall now describe these asymmetries in
terms of the IATI‘% triangular relationship of
Gell—Mann and Rosenfeld In their notation,
N +\/2_N =N_, where Ni 0 51gn1f1es the decay
amplitudes for Et,o*. For spin-3 hyperons de-
caying into S and P States with amplitudes S
and P, we have N=S+P and

2ReS P 2SP 1
[S|2+ |P|2~ S2+p2° (

Here we have used time-reversal invariance to
relate the phases of these amplitudes to the 7N -

Table I. Asymmetry parameters (helicities) in T
decay.
This Other

experiment experiments Combined
o -0.16+0.21 -0.16 = 0.21
oy -0.20+%0.24 —0.0310.0% ~-0.05 £0.08
-0.08 -0.08

o -0.90£0.25 -0, -0.
0 0-78 19. 09 0-7940. 09

a
See reference 6.

See reference 7.
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FIG. 2. The Z-decay amplitudes in the S - P plane.
The |AT| =5 rule requires that the three amplitudes
form a triangle.

scattering phase shifts. These phase shifts are
listed in reference 8 and are seen to be small.
Taking the amplitudes to be real (the resulting
error is small relative to experimental un-
certainties), one then describes the various de-
cay amplitudes as vectors in an S-P plane. The
magnitudes of the vectors are determined from
the three decay rates.® The directions are ob-
tained from Eq. (1) by expressing o = sin2v,
where v is the angle with respect to the coordi-
nate axis. Two ambiguities remain—the labeling
of the S and P axes.

Using the combined values for the helicities
« listed in Table I, we construct Fig. 2. The
two directions for ﬁo arise from |a,| being less
than one, corresponding to S/P greater or less
than one. For ¢,= -1, the triangle would close

well within experimental errors, and the tri-
angular relationship given by the |AT| =3 £ule
would hold. The inconsistency with the |AT| =%
rule lies between two and three standard de-
viations.

*Work supported by the U. S. Atomic Energy Com-
mission.
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In a recent Letter, Barton and Rosen' have
proposed a combined test for the decay mechanism
of the n meson as envisaged by Gell-Mann et al.?
and of the adequacy of the pion pole approximation
suggested earlier for 7 and 7’ decays.® The argu-
ment rests on the observation that the model of
Gell-Mann et al. leads in a natural manner to the
one-pion intermediate state and that, once this

state has interceded, the Dalitz plot for 5 decay
is determined by the 7 -» 37 amplitude; in partic-
ular, if 7/ decay is adequately described by the
pion pole term, the 7° spectrum in n-nt7-7° is
identical with the 7* spectrum in 7%’ decay.*

The purpose of this note is to point out that
this similarity of Dalitz plots [which, incidentally,
is in reasonable agreement with the data available
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