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We investigate the possibility of measuring the pion dispersion relation in
nuclear matter through the anomalous coupling in the reaction 7 + y’xe. It
is shown that this reaction permits the study of pionic modes for space-like
momenta, lb] > We.  If the pion is softened in nuclear matter due to mixing
with the delta-hole state, significant strength for this reaction is expected to
move into the space-like region. Competing background processes are evalu-
ated, and it is concluded that useful insight can be obtained experimentally,
but only through a difficult exclusive measurement.

I. INTRODUCTION

Pions are expected to interact strongly with nuclear matter due to the mixture of pionic
and delta-hole states. The mixture is especially strong when the momentum of the pionic
mode approaches 300 MeV/c. In this momentum range the energy of the pionic mode,
(P  + m;p, crosses the energy of the delta-hole mode, (k2  + Mi)‘/” - MN, and the energy
of the pionic branch should lower due to level repulsion. This topic drew a great deal of
attention in the late 1970s when it was thought that the pionic mode might be pushed
below zero energy at sufficient nuclear density, which would result in pion condensation. An
extensive review of pionic excitations and condensation in nuclear matter was published by
Migdal [l], and recently, kaon condensation has been the subject of several investigations [2].
Since such novel behavior requires higher densities, the discussions are often in the context
of neutron stars [3],  although relativistic heavy ion collisions were also once proposed as a
mechanism for producing sufficient density for condensation.

Despite theoretical efforts in this area, experimental evidence of large in-medium correc-
tions to the pion dispersion relation is sparse. The most promising information is from recent
charge-exchange measurements from light ions scattered off heavy nuclei. The cross-sections




























