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Abstract

After its discovery in 2003, Θ+(1540) has triggered a large amount of
theoretical and experimental research. Nevertheless, the question of its ex-
istence is a heavily disputed issue. After reanalysing the data with higher
statistics, the LEPS group is still observing a significant peak, which is a
promising sign for further studies of this exotic hadron.

We apply the QCD sum rule method to the study S = +1 pentaquark
states with spin 3/2. The reason for considering the spin 3/2 states is that
they naturally explain the extremely narrow with of the observed Θ+. In the
case of the spin-3/2 negative parity state, the only allowed decay channel is
a KN D-wave state, from which a strong suppression of the width can be
expected due to the high centrifugal barrier.

In order to obtain reliable results in QCD sum rule calculations, it is es-
sential to establish a wide and stable Borel window, where a sufficient pole
dominance and convergence of the operator product expansion (OPE) are
guaranteed. We are able to achieve such a wide Borel window by analysing
the difference of two independent correlators in analogy with the Weinberg
sum rule and thus obtaining a strong cancellation of the continuum contri-
bution. At the same time, to make sure that the OPE converges reasonably
well and to increase the components strongly correlated to the ground state,
the expansion is calculated up to dimension 15.

As a result, we obtain in the isoscalar channel a wide Borel window with
only small dependence on the unphysical Borel mass. In addition, the cal-
culated mass of the pentaquark 1.51± 0.23 GeV is close to the experimental
value of Θ+. The determination of its parity is under investigation. Alto-
gether, our results suggest that Θ+ may be an isoscalar state with the spin
quantum number 3/2.


