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We explore coherent pion production in (*He, *Hnt) reaction as effective virtual
pion scattering, in calculations of cross sections to the ground state and low-lying
excitations of the target nucleus. Our coupled channel model developed in! in-
cludes a source term emulating a virtual pion beam and an optical potential for
the interaction of the pion in the medium. We demonstrate that the lowering of
the peak in the energy-transfer spectra is entirely determined by the re-scattering
of the pion. The calculations are compared with the data on coherent pion pro-
duction from '2C and 4°Ca targets, where the target nuclei were left either in the
ground state or in the first excited state.

1 Outlines of the Model

In our approach, the wave function of the outgoing created pion satisfies the
inhomogenious coupled channels Klein-Gordon equation.
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where R; ;7 ;(r) is the radial wave function of the outgoing pion in exit chan-
nel a with the set of quantum numbers {4 /,.J. Here I is the spin of a final
nuclear state, [ is the angular momentum of the outgoing pion, and .J is the
total angular momentum in the channel a. The set of primed quantum num-
bers I',I',.J' refers to the virtual object transferred from %He to the target
nucleus as a result of a charge exchange reaction. Uz i J( r) is the diagonal
optical potential responsible for elastic pion nucleus scattering. U,"' 4(r) is
the off diagonal potential responsible for the excitation of mtermedlate states
of the target nucleus during pion re-scattering. It is constructed from the
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Figure 1: The cross sections of coherent pion production in pub/Sr/MeV from 12C (left
picture) and from 4“Ca (right picture) as a function of transferred energy w in MeV. Black
dots represent the calculated cross section.

pion nucleon elastic scattering amplitude obtained from the phase-shifts and
weighted with the one-body transition densities obtained from the shell model
calculations for '*C and 49Ca?2.

The source termn in r.h.s. of Eq (1) is constructed using the amplitude
Tnno NNz of pion production in N N-collisions, and the distorted waves of
*He and *H. The calculations were performed for finite triton angle. For the
moment, we use the simplest model of pion production via Az; - resonance®.

2 Comparison with data

In Fig.1, we compared the results of the calculations of coherent pions spectra
with the data. The calculations reproduce the magnitude of the cross section
rather well for both targets. However, the shape of the calculated spectra is
slightly different, especially for 4°Ca.
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