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Table 1. Parameters of the n-oo KKNN potential.
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Fig. 1. Single particle resonance states for P/, orbital of n-a systems calculated by using CMR-GF method under four different in-

tegral paths. The red pentagram represents the resonant state, the circle represents the continuum, and the green solid line repres-

ents the integral path in the momentum plane.
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Fig. 2. Single particle resonance states for P3/; orbital of n-a systems. The red sphere represents the resonant state, the circle rep-

resents the continuum, and the green solid line represents the integral path in the momentum plane.
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Fig. 5. The Py/5 phase shift of n-a scattering system. The
orange long dotted line represents the resonant scattering
phase shift, the red short dotted line represents the con-
tinuum scattering phase shift, the black solid line repres-
ents the total scattering phase shift, the purple circle rep-
resents the scattering phase shift calculated by R matrix
theory, and the green stars represent the experimental data

of the total scattering phase shift.
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Fig. 6. The P3/5 phase shift of n-a scattering system. The
orange long dotted line represents the resonant scattering
phase shift, the red short dotted line represents the con-
tinuum scattering phase shift, the black solid line repres-
ents the total scattering phase shift, the purple circle rep-
resents the scattering phase shift calculated by R matrix
theory, and the green stars represent the experimental data
of the total scattering phase shift.
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Abstract

Nuclear scattering is a very important physical phenomenon in which the resonance state plays an
important role. In order to study the two-body system n-a scattering, Green’s function is introduced under the
complex momentum representation, so the complex momentum representation-Green’s function approach is
established. This method is used to study the elastic scattering of n-a system. By extracting the resonances, it
is found that the contributions of resonances in continuum level density, phase shift, and cross section are more
important. In the case without introducing any non-physical parameters, it is very helpful to understand the
resonant states and the non-resonance continuum states by analyzing the data of scattering states. In this work,
we mainly study the p-wave scattering with the orbital angular momentum [ = 1, where P, is a wide
resonance state and Py, is narrow resonance state. The study shows that the sharp resonance peak of p-wave
scattering gives rather broad distribution to the scattering phase shift and the cross section of the n-a system.

By comparison, we can see that the theoretical calculation results and experimental data are in good consistence.

Keywords: complex momentum representation-Green’s function, resonant states, scattering phase shift, cross

section
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