Separable and one-boson exchange kernel of interaction

Y. Manabe,® N. Hamamoto,® V.V. Burov,’S.G. Bondarenko,? A. Hosaka,®

® Research Center for Nuclear Physics (RCNP), Ibaraki, Osaka 567-0047, Japan
b Joint Institute for Nuclear Research, Dubna 141980, Russia

Abstract

We study the relation between one-boson exchange potential and rank I separable-
potential. Using the separable ansatz for interaction kernel of BSE for two-nucleon sys-
tems,we can solve BSE in relativistic way more easily.The left work is to decide parame-
ters,which are includ in the separable ansatz, such that fit experimental data. For example
in the case of rank I separable ansatz, which have unknown two parameters,\ and 8. We
determine two parameters by comparing the one-boson-exchage potential(OBEP).Using
such parameters, we can reproduce the charactersistic of one-boson exchange potential
qualitatively.

1 Formalism

If we compare the term of o meson in the bonn potential [5] with separable potential. We
can get the following relations.

B = mg, Ase = _ggmaz- (1)

Here 6 and X\ are the parameters of separable potential and m, is mass of ¢ meson and g,
is coupling constant of bonn potential. We can get simmliar the relations for w, 7, p. Using
the relations we can decide the value of A and 8. And we can get phase shift.

2 Result

The reuslt is the followings.
Jt w(GeV) g%/4n(Bonn) Anon
0" NNo  0.550 7.7823 -29.583
17 NNp 0.769 0.95 -88.106
17" NNw 0.7826 20.0 153.92
0" NN=m 0.13803 14.9 -0.01927

And we can get the four figures. All solid line is the phase shift using the meson contribution
of Bonn potential. And dot lines is the phase shift using the separable potential using the
parameters decided by above relations.
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3 Conclusion

As a result we can reporoduce the characteristic of each mesons. About ¢ meson case,the be-
haviors looks different.But Both lines meas that it has one bound state. It’s the characteristic
of attractive forces. About w and p and 7 behaviors looks the same.It’s the characteristic of
repulsive forces. We can cnlclude the parameters of separable potentail can relate one-boson
exchange potential parameters.It means that the parameters of separable potentail have the
physical meanig,not just parameter.
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