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A search for the w* 77w~ 7~ decay mode of the f°(1260) has been made in 7.87-GeV/c w+d interactions.
We find no evidence for this decay. The ratio of this decay mode relative to the dipion decay mode of the f° is
consistent with zero and less than 3.3 % with 90% confidence.

There have recently been several reports of a
small but statistically significant 47 decay mode
of the f°. Ascoli et al.,! obtained a corrected
ratio for F=f%~n*r*7"7"/f°~ a7 of (71 +4)% from a
5.1-GeV/c n”p experiment, while Oh ef al.,? re-
ported the ratio to be (7+2)% from a 7-GeV/c 77p
experiment. On the other hand, the most recent
results by Bardadin-Otwinowska ef al.,® from a
study of 8-GeV/c 7*p interactions, show little
evidence for the four-pion decay of the f°. They
obtain a ratio F=(2.2 3:5)%, consistent with zero.
The Meson Spectroscopy Table of the Particle

Data Group* gives a world average of F
=(6.1+£1.5)%. Our data, presented below, are in
agreement with a null result.

The results are obtained from a 0.6-ub event
exposure of the BNL 80-in. deuterium bubble
chamber exposed to a beam of 7.87-GeV/c 7* me-
sons. Only events with a spectator proton identi-
fiable on the scanning table have been selected.
The channels relevant to the present work are

(@) m*d=p prtnT (=t < 10m,2) (963 events),
() m"d—=pprtaTatnT (=t < 10m,?) (92 events),
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where p, denotes a visible spectator proton and
(=f <10m,?) implies that only peripheral events
have been selected for analysis. This peripheral-
ity requirement reduces the nonresonant back-
ground in the f°-mass region. (In this paper the
momentum transfer -¢ is always calculated be-
tween the incident 7* and outgoing bosonic system.)
Figure 1 presents the 27 and 47 mass spectra with
these restrictions. While a large f° signal is vis-
ible (0~120 pb) in the "7~ spectrum, the existence
of a signal in the 47 spectrum is dubious. Our re-
sults are consistent with a zero four-pion branch-
ing ratio for the f°.

For the purpose of the present study, we have
selected the f°-mass region to be 1.18 GeV/c?
<m0 <1.34 GeV/c?. This choice seems prudent,

80 T
(a)
70 J
-1<{0 m,z,
60 M(#xta)
50
w11

30 k n_.

o
20 iuir-ﬁ‘ +

NUMBER OF EVENTS

(6) -#<i0 m2

1 M4 ) l'
5 ;”JJ uﬂlu"
0 \J‘HJ
04 08 1.2 1.6 2.0 24
MASS (Gev/c?)

FIG. 1. (a) Dipion mass spectrum from reaction
Trd—~pp7*n” at 7.87 GeV/c, with (=#) + p4p-<10m,2.
(b) Four-pion mass from reaction n*d —=ppntn~n~n* at
7.87 GeV/c, with (= t) 4+ 4, <10m 2,

since the four-pion spectrum is rapidly rising in
the vicinity of 1.4 GeV/c? in a manner atypical of
any type of phase space which we have been able
to generate, but which could be indicative of p’
production.® A larger f° region would enhance the
47 contribution in an artificial way. Figure 2 ex-
hibits the momentum transfer (-¢) distributions
for the f° region for the 27 and 47 events. In the
latter group, only 4 events are in the f° region,
all with =¢ <10m,2. With such a small sample of
events in the f° region of the 47 spectrum, it is
difficult to assess a background subtraction.
From an examination of Fig. 2(b), it would appear
that at least one of these events is background.

To determine the number of 7*7~ decays of the f°
in the above mass and -¢ regions, we note, from
Fig. 2, that there is a maximum of 173 events of
this type. Furthermore, we estimate from Fig.

1 that at least 70% of these are f° events. Isotopic
spin conservation requires that the 7°7° decay be
3 of the total dipion f° decay (our data agree with
this figure to within one standard deviation). Us-
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FIG. 2. Momentum-transfer distributions for events
in the mass region 1.18 — 1.34 GeV/c? for (a) dipion
events; (b) four-pion events.
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FIG. 3. For 3.29-GeV/c 7*d interactions: (a) 4™ mass spectrum for the ppm*m*n™n" final state with (—=t), 4, =10 m 2.
(b) 27 spectrum for the pp n*r~ final state with (—¢),, 4, =10 m,,z. (c) Momentum-transfer distribution for 47 events in the
f9 region. (d) Momentum-transfer distribution for 27 events in the f? region.

ing these criteria,

_ fo~2n"2n"
T(fO=atrT) + (O~ 7°n°)

:0'017+0.010

=0.017 *

Finally, we display in Fig. 3 the corresponding
data available from a 3.29-GeV/c n*d experiment
utilizing the 20-in. BNL bubble chamber for
which each event corresponded to a cross section
of 1.33 ub. Again there is no compelling evidence
for any 4r decay of the f°, and the branching ratio,
F, is consistent with the above determination.

Our conclusion, from Fig. 2, is that the ratio
of the decay of the f° into 4 charged pions relative
to its decay into 2 pions (7*7~ and 7°7°) is consis-
tent with zero and has an upper limit of 3.3% with
90% confidence.

It should be pointed out that these results were
obtained from a deuterium-target experiment and
that we have ignored any possible effects result-
ing from final-state interactions, which could con-
ceivably differ in the 27 and 47 channels.
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