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-The yield of ¢ mesons has been studied as a function of the effective mass of the
prp "™ systeminthereactionm™ + Cu—pu* +u~ + 7 + ...at50GeV/c.
The results indicate a structural feature in the ¢7— system with a mass = 1.4 GeV
and a width 100 MeV.

PACS numbers: 14.40.Cs, 13.85.Qk, 25.80.Ls

Bityukov et al.' have reported observing a structural feature, C(1430), in the
effective-mass spectrum of the ¢7° system in the charge exchange of 7~ mesons in a
LiH target. The mass of this structural feature was found to be 1.43 + 0.02 GeV, its
width 100 4 30 MeV, and the cross section 10 + 10 nb. If C(1430) is a bound state of ¢
and 7° mesons with an isospin of 1, then its charged analog must also exist. In this
letter we report a search for a negatively charged analog in the inclusive reaction
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In a study of the production of J/y and ¢ particles in the reaction
7~ +Cu—pu* +u~ + ..., ad-meson signal was observed at 50 GeV/c in the effec-
tive-mass spectrum of the z ¥~ mesons, in experiments using the Sigma apparatus.”
In addition to muons it was possible to detect charged hadrons and thus to study the
dm™ system.

Figure 1 shows the effective-mass distribution of the z* 1~ mesons for cases in
which the spectrometer detected, in addition to muons, at least one negatively charged
particle, which turned out to be a 7~ meson. The distributions are shown for various
regions of the effective mass of the u*u 7~ system: from the region with
M, ., . >1.25 GeV to that with M., .- >1.75 GeV at 100-MeV steps. The number
of ¢ mesons in each spectrum, N,, is determined in the following manner: The spectra
are approximated by a polynomial distribution without consideration of the dimuon
mass region, 1.00<M,,. ,- <1.05 GeV (two bins), and N, is calculated as the number of
events lying above the polynomial background in this mass region.

Figure 2 shows the differential distribution in the mass of the u* 1~ 7~ system of
the number of ¢ mesons, found as the difference between the corresponding values of
N,. We see that the distribution has a peak at M,.,,,- =1.4 GeV. This peak does not
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FIG. 1. Distributions of the effective masses of the g%y~ mesons in the reaction
A

7 +Cu—u" +pu” +7 + ... a—The effective mass of the u "~ 7~ system is M, ., >1.25 GeV;

b—M,., , >135 GeV; c—M,., . >145 GeV; d—M,., , >1.55 GeV; e—M,., , >1.65 GeV; f—
M,., ,->175 GeV.

shrink (Fig. 2b) if we select the events for which the resultant momentum of the
uruT T system is P, -, <45 GeV/c. A possible explanation is that pions cannot
dissociate into a ¢ system.

We were not able to accurately determine the cross section for the production of
¢~ (1.43), but in order of magnitude it is 10 ub per nucleon (we have taken into
account the probability for the decay of the ¢ meson into a muon pair).

Consequently, under the assumption that the negative particles detected by the
spectrometer but not identified as muons are 7~ mesons, our results confirm the
results of Ref. 1: There may exist a hadron with a mass =1.4 GeV and a width =100
MeV which decays into ¢ and 7 mesons. Barinov et al.® have theoretically predicted
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FIG. 2. Differential distributions in the mass of the 4" u "7~ system of the number of ¢ mesons in the
reaction 7~ +Cu—pu* + 4~ 4+ 77 + ... a—All events detected by the spectrometer; b—events with
P,., . <45 GeV/c.
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the existence of a resonance with approximately these properties.
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