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Description of inclusive (d,d’x) reaction with the
semiclassical distorted wave model
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Deuteron is expected to be an effective particle for nuclear transmutation. One of the key nuclear reactions to
be studied is the inclusive (d, d′x) reaction, in which only the energy and angle of the emitted deuteron are
specified. In general, the description of the inclusive reaction is very difficult because of the vast number of
nuclear states involved. Although phenomenological calculations can be performed using the exciton model
[1] or its improved model [2], these models cannot incorporate the effect of the changes in the kinematics of
incident particle due to the distortion by the target nucleus.
In this study, the double differential cross section (DDX) of the inclusive (d, d′x) reaction is described with
the semiclassical distorted wave model (SCDW) [3-6], which contains no free adjustable parameters. SCDW
achieves a description of the inclusive reaction, by representing the nuclear response in a simple local Fermi
gas model. As a remarkable feature, SCDW can incorporate the effect of the refraction of the incoming and
outgoing particles caused by the nuclear distortion.
In this presentation, we will explain the description of the (d, d′x) reaction with SCDW and clarify the im-
portance of the refraction effect for reproducing DDX data of the (d, d′x) reaction.
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