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The photopion production of *He (y,z*) *H has been described by the PWIA so far. But
the disagreement between the theoretical and experimental estimation has been remained
unsatisfactory, especially in the region over the A resonance due to the disregard of the
FSI.

It is necessary to treat the full rescattering processes microscopically to desribe the FSI
in photopion production of few—nucleo'n system. But it is not only too troublesome due to
the complexity of processes, but also the convergence of the rescattering series is not
guaranteed. Moreover, in the A resonance region the validity of the perturbation expansion
expansion may be doubtful because of the large coupling constant of A.

Therefore we have calculated the reaction using two kinds of optical potentials. One is
the SMC optical potential and the other is the Kim’s potential. As for the large angle in
elastic pion scattering, the calculated results using these optical potentials are inferior to
the results by other theoretical optical potentials. But in the angular region where we are
interested in for the reaction of *He (y,z*) ®H, we are convinced from our results of pion
scattering that these optical potential are eligible for use in this reaction.

Our results using the DWIA give significant improvements to the theoretical results
calculated by the PWIA. Also our results show that we should not be free from the
consideration of the E,, (3/2) contributions as well as FSI in the description of the small
pion angular region as in the elementary case. The effect from E,, (3/2) contribution is
manifest in low momentum transfer as in Q*=1.0 and 0.48 fm~? of Fig.1.

The A-h approach has been known to be very successful for the description of the
photopion reaction of p shell nuclei where the resonant reaction is dominant. But in the
reaction where the non-resonant reaction becomes dominant, it has the uncertainty in
multipole amplitude’s transformation from on-mass shell to off-mass shell as in the CGLN
method. The strong interference of the non-resonance and resonance part makes the
application of A-h concept unsatisfactory in this reaction.

And we proposed that the polalized photon beam might be suitable to the separation of
non-resonance and resonance reaction and the polalized target with polalized photon beam
may be an interesting method of the suppression of the @ < @ term. The supression is very
useful in studying the secondary important interaction term. It may render a useful key to
further understanding of the electro-magnetic structure of the three body nucleus.

On the other hand, the EPM is very intuitive and simple model for the photopion

production of *He and °H, since the three-body nucleus have the same quantum number
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as the nucleon. But the primitive EPM calculation which used the PV Born terms as the
photopion production amplitude fails to reproduce the experimental results, because the

PV Born terms amplitude do not incorporate the structure of nucleus. PV Born terms (or
BL Born terms) was very successful as the elementary amplitude for the IA of nucleus
photopion production, because in the case of nucleon the t dependence in form factors is
small. But in the case of the nucleus, since the spatial extension influences on the t
dependence of form factors because of large & (i=V, M, A, P) (for example, £, in the
three body nucleus is about ten times to 84 in nucleon), we cannot be free from considering
the form factor dependence. This failure in usual EPM lead us to present a model which
can consider the form factor dependence positively.

Our-current algebra model have the reasonable dependence of form factors and it has
shown a good agreement with the experimental results above threshold as in shown in Fig.
2. Going to the higher incident energy region, the contribution from A resonance plays a
very important role. We have to have information about form factors wherein one of
nucleons in nucleus have changed into A. By the dispersion theory, basically, it is possible,

but in EPIA one needs the wave function with the 2N+ A component.
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