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It has been suggested that the chanmel vt could be a significant decay

mode of the JPC

= 2% %(3554) meson'). Since this is a strong interactiom decay,
it might compete favorably with electromagnetic decays even though the x(3354) has

a mass which is only 43 * 5 MeV above threshold foxr this decay channel. [However,
there are theoretical arguments which refute this suggestionz).] In addition,

there has been a recent experimental imdication that the }(3554) ~ yrtr=n? branching
fraction is of the order of 45% * 157 ). The purpose of thig letter is to esta-—
blish an upper limit of 1% for this branching f;action. An important application
of this result involves the production of ¥ mesons by hadrons®). In determining

the extent to which hadronically produced 1\ mesons come from x decays, one must

examine all Y decay modes involving a {, including the known X 1.

We have previously investigated the degree to which ¢ mesons produced in T Be
collisions at 190 GeV/c come from ¥ - Yy decayss). Qur data were obtained in a
large acceptance multiparticle spectrometer which was triggered on U mesons de-
caying into uty~ ). Because of our excellent Yy mass resolution we could resolve
the 1** and 2%t ¥ states at masses of 3,307 and 3.554 GeV, respectively. We fbund
that the x(3554), through the decay X(3554) - Uy, accounts for 127 + 47 of | pro-
duction. Since the ¥(3554) - Yy branching fraction is known to be 15.47 & 2.47,
we can measure the ¥{35534) —+ yrtr 7 branching fraction by determining the per-

centage of | mesons produced by this decay mode’) .

We can observe the decay x(3554) + YrrrTn? by examining Ynt1T masses. Since
the ¥ and all three pions have small momenta in the %(3554) rest frame, the ¥ shouild
appear as a signal just below the mass of the x minus the mass of a n® 8), Alterna-
tively, we can look at the effective mass difference hbetween all u+u'w+ﬂ' com-
binations and the corresponding y*u~, for those events having W'y~ in the { mass
region. Then it is not necessary to assign the i mass to the dimuon. The x(3554),

=0

if it decays into ymTnr’, should appear as a signal just above twice the mass of

a charged pion.

From a sample of 42,500 u'u~ events in the mass regiom 2.95 to 3.25 GeV pro-

duced with an average beam momentum of 190 GeV/c, we have determined this mass
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difference. The data contain 38,000 ) mesons and 4500 background events., The ¥
mass resolution has a 0 = 32 MeV. The result is plotted in Fig. la. There is no
significant x(3554) signal at ~ 300 MeV. The prominent ¥/ + yn*n~ peak at 590 Mev
sexves as a stringent test of our technique and our mass resolution. Like-sign
dipion data are used to determine the background in Fig. la. The smooth curve
comes from a fit to the effective mass difference between p'p nin® apd utu”,
allowing for a §’ resonance. The background-subtracted data are shown in

Fig. 1b. A fit to the ¢’ signal gives a ¥’ - { mass difference of

589.7 + 0.6 MeV, compared to the value of 588.7 * 0.8 MeV as measured by Liith

et al.?), The mass resolution is 5.6 0.7 MeV.

The overall m'1~ acceptance, including effects of geometry and pattern recog—
nitiom, is 58%7. Since we have measured the {' cross—section from W' > 1ty decays
using the same apparatuss), we have confirmed that the number of ' events
from ¢n*n1” decays, as indicated in Fig. 1, is consistent with our acceptances.
Thus the width and height of our Y’ peak verify our ability to detect similar

signals.

To indicate the sensitivity of our experiment to ¥ + UntnTn? decays, we show
as a dashed curve in Fig. lb the signal we would expect if 107 of the Y mesons
come from this decay mode. (This would correspond to a y —+ wﬂ+ﬂ“ﬂ° branching frac—
tion of 13%7.) This Monte Carlo study generated ¥x's having x and Pp distributions
equal to those we have measured for the Y. The ¥ was allowed to decay isotropi-
cally. The total width of the signal is 43 MeV. This is large compared to our

mass resolution.

The dashed curve contains 2040 combinations below 325 MeV in Fig. 1lb, com-
pared to the 170 combinations that we observe. Most of these 170 combinations
are probably due to a contamination of yv events in which there is a v+ ete”
conversion in the production target and the electrons are assumed (incorrectly) to
be pions. Since we cannot determine the extent of this Y conversiom effect ex—
perimentally, we use these 170 combinations to establish that less than 0.87 + 0.2

of hadronically produced ¥ mesons in 190 GeV/c 7 Be collisions come from yx + ymrrTn®

I AR NN LR R I KR e R IR W P T EOERTINE L 1 RN L ] R Rt s e



- 3 -

decays, This corresponds to an upper limit of 1% * 0.47 on the ¥ -+ VAR L

branching fraction. Thus our result is not consistent with suggestionsl’a) that

the ¥ + yr*r~n" branching fraction is significant.
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Figure caption

Fig. 1

For each utu nPn™ combination with a 'y~ mass between 2.95 and

3.25 GeV, the difference between the pruTmtrT oand ptuT effective
masses is plotted. Figure la contains the number of combinatioms for
each 5 MeV bin for this mass difference. Figure 1b shows these data
after a background subtraction. The smooth curves, background deter-

mination, and dashed histogram are explained in the text.
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