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The pentaquark is described as a doublet of states: P° = \csuud) and P~ = \caddu)
for which the color hyperfine interaction between their constituent quarks results in a
maximal binding potential of 150 MeV [1,2]. Calculations based on the Skyrme [3] and
Instanton [4] models predict that the Pentaquark is either bound or a slightly unbound
resonance. The mass of a bound Pentaquark would be below the D,-proton threshold and
its lifetime similar to that of weakly decaying charmed particles. Crude estimates of the
Pentaquark production cross section predict values of the order of 1 % of that of the D, [5].

We present results of the first search for the Pentaquark using data from Fermilab
E791. In this experiment 500 GeV/c negative pions interacted with a segmented nuclear
target and the decay products of the particles produced in the interaction were detected in
the TPL Spectrometer [6]. 2 x 1010 events were recorded and over 200,000 charmed par-
ticles were fully reconstructed. The Pentaquark was searched for by detecting its decay
products from the P° —> ftp expected decay mode. Upper-limit results are presented for
the ratio of cross section times branching ratio of P° -» <fnrp and D, -> <jnr decays. The
results are 0.03 and 0.06, at 90% CL, for M(P°)-2.75 and 2.86 GeV respectively, assum-
ing a Pentaquark lifetime of 0.4 psec. The dependence of the results on this assumption
will be discussed.
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