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mass range. As a representation of this back-
ground we take those events with (1340 MeV &M„
&1600 MeV) and plot them in Fig. 2(b). There
is no strong depopulation of the center region.
One way to display the differences in the predic-
tions is to take a strip (0.16 wide in units of the
Halpern plot) centered on any axis and plot the
predicted density distribution [see Fig. 2(c)].
Figure 3(a) shows for the control region the histo-
gram of the observed events in these three strips
with the prediction of phase space. Figures 3(b)
and 3(c) show the corresponding histogram for
the events in the 8 peak. Also shown are the
prediction for different spin-parity assignments
assuming no background. We also plot the pre-
diction for 40+ 1 plus 60% phase space' (dashed
curve).

This representation emphasizes the difference

FIG. 3. (Left) Histogram of events in the strips
(a) for the control region, (b) and (c) for the peak re-
gion. The solid curves are the predictions for various
spin and parity assignments. The dashed curve is for
40 /o 1 plus 60% phase space. (Right) Radial density
distributions (d) for events in the control regions;
(e) and (f) for events in the B-peak region. Curves are
predictions from phase space and various spin and parity
assignments (e) assuming no background and (f) assum-
ing 60% phase-space background.

between 1 and the other assignments, but uses
only about half of the data. All of the data will be
used if one plots a radial density distribution from
the center of the triangle [see Fig. 2(d)]. Figure
3(d) is such a density plot for the control region,
and is quite consistent with the phase-space pre-
diction. Figure 3(e) shows similar plots for the
B mass region together with the predictions from
different spin-parity assignments assuming no
background. Figure 3(f) is the same plot with
predictions for 40% J+ plus 60@ phase space. 6

The 1 spin-parity assignment seems to be favored.
The other assignments differ little from one an-
other. In order to obtain a quantitative estimate,
we have calculated the likelihood ratio, ' 8, of
(40+ 1 plus 60k phase space) to [40+ 1+(l = 0)
plus 60% phase space] directly from the triangle
plot. We find R = 9, which suggests a 1 assign-
ment but, of course, does not entirely eliminate
the other assignments. We have explored R as
a function of the amount of phase space assumed
and find that for 50+ to 70% phase space R varies
from 10 to 7.

In Fig. 4 we plot the histogram of the momentum
transfer between initial and final proton for events
(a) outside the B peak and (b) inside the B peak.
In Fig. 4(b) we also show (shaded) the distribution
of Fig. 4(a) normalized to 60+ of the B-peak
events. It is apparent that the momentum-trans-
fer distribution inside the 8 region peaks more
sharply at low values of the momentum transfer
than that for the events outside the 8 region. A
one-pion-exchange mechanism, which exists only
for a 1 (3,5, ~ ~ ~ ) assignment, would require
such a momentum transfer distribution. The 1
assignment would allow a 2m decay mode. This
decay mode does not seem to be observed; how-
ever, Frazer, Patil, and Xuong suggested that
the neutral 2v decay mode be the f', and have
proposed a model which shows how the charged
2~ decay mode may have escaped detection. '

Before ending, we would like to mention the
article of Alfaro and Vitale, ' who use the hy-
pothesis that a state of many pions is stable
when it has the maximum number of p states (I
=I,J=1). They predict that if a four-pion reso-
nance exists, it is most likely in the form of a
m~ resonance.

The interest and advice of Professor O. Pic-
cioni were invaluable for the success of this ex-
periment. We would like to thank Dr. W. Frazer,
Dr. J. Fulco, and Dr. F. Halpern for many fruit-
ful discussions and Mr. Tareah Hendricks for his
help with the calculations. Thanks are due to
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during the runs. The careful work of our scanners
and technicians is appreciated. The western Data
Processing Center has given us graciously many
hours of IBM-7094 computer time.
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FIG. 4. Momentum-transfer distribution for events
outside the B peak {a) and inside the B peak (b). The
shaded region in {b) represents the data of Fig. (a)
normalized to 60Vo of the B-peak events.

Dr. Ralph Shutt and his group for the use of the
20-in. bubble chamber, to the Yale and Brook-
haven groups for setting up the beam, to Dr. M. H.
Blewett, Dr. H. Brown, Dr. R. Good, Dr. %'. Mehl-
hop and to the 20-in. chamber crew for their help
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