Bethe–Salpeter Approach with the Separable Interaction and P -waves for the Deuteron

S.G. Bondarenko^a, V.V. Burov^{a,b}, N. Hamamoto^b, A. Hosaka^b, Y. Manabe^b, H. Toki^b

a Joint Institute for Nuclear Research, Dubna, Russia b Research Center for Nuclear Physics, Osaka University, Osaka, 567-0047, Japan

We study the analyzed solution for the nucleon-nucleon (NN) T -matrix in the framework of the co-variant Bethe-Salpeter approach [1] for a two spin-one-half particle system with a separable kernel of interaction. The developed expressions allow us to find an explicit analytical connection between parameters of the separable kernel and low energy scattering parameters, deuteron binding energy and phase shifts [2]. Using obtained connection we construct separable kernels for partial channels with total angular momentum J = 0 (^1S^+_0 ,^3P^+_0 ) and J = 1 (^3S^+_1 −^3 D^+_1 ,^1P^+_1 ,^3P^+_1 ).

We study the elastic form factors of the deuteron in the co-variant BS formalism. As a genuine relativistic effect, we get significant contribution from the P -waves amplitudes on the charge and magnetic form factors. We find good agreement with experiment by the inclusion of the P -wave components.

References

[1] S.G. Bondarenko, V.V. Burov, A.V. Molochkov, G.I. Smirnov, H. Toki, Prog. Part.

Nucl. Phys., v. 48, issue 2 (2002); Preprint nucl-th/0203069.

[2] S.G. Bondarenko, V.V. Burov, N. Hamamoto, H. Toki, Phys.Rev. C, v. 65, issue 5 (2002); Preprint nucl-th/0107008.