Signature of A(1405) in K~d — w¥n reaction
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Understanding the structure of the A(1405) as a KN quasibound state embedded in the 7%
continuum is a long-standing issue in hadron physics. One of the possible kaon-induced pro-
cesses forming the A(1405) is K~ d — wXn reaction. This reaction have been studied by Braun
et al. [1] in an old bubble-chamber experiment at K~ momenta between 686 and 844 MeV,
and a new experiment is planned at J-PARC (E31 experiment [2]) with a 1 GeV kaon beam.
Theoretical investigations of the K~d — 7Xn reaction with this kinematics have previously
been performed in simplified models assuming a two-step process [3-7].

Here we report on the results of a full three-body calculation of the scattering ampli-
tudes, and investigate how the A(1405) resonance manifests itself in the cross section of the
K~d — n¥n reaction. The amplitudes are computed using the K NN-7rY' N coupled-channels
Alt-Grassberger-Sandhas (AGS) equations [8]. Two types of models are considered for the two-
body meson-baryon interactions: an energy-independent [9] and an energy-dependent [10] ver-
sion, both derived from the leading order chiral SU(3) Lagrangian. These two models have
different off-shell properties that imply correspondingly different behavior in the three-body
system. Baryon-exchange mechanisms and baryon-baryon interactions are treated in a consis-
tent way so that two- and three-body unitarity is always satisfied in constructing the ampli-
tudes.

As a key result of this investigation it is found that the cross section of the K—d — wXn
reaction, reflecting the A(1405) mass distribution and width, depends quite sensitively on the
(energy-dependent or energy-independent) model used. Hence the K~ +d — m+34n reactions
are useful for investigating the subthreshold behavior of the KN interaction.
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