Light-antiquark flavor asymmetry in polarized distributions

S. Kumano^∗ Department of Physics, Saga University, Saga, 840-8502, Japan

M. Miyama^† Department of Physics, Tokyo Metropolitan University, Tokyo 192-0397, Japan

ABSTRACT

Flavor asymmetry of polarized antiquark distributions is investigated. Because of extensive studies of ū/d̄ asymmetry in the last ten years, the unpolarized flavor asymmetry is now well established [1]. However, little is known for the polarized flavor asymmetry. In light of upcoming experimental measurements by W production and semi-inclusive processes, it is necessary to clarify the theoretical situation before the experimental measurements. First, there is a perturbative QCD contribution; however, it is not a large effect in the region Q^2 >1 GeV^2. Therefore, a nonperturbative mechanism is expected to dominate the Δū − Δd̄ distribution in the similar way to the unpolarized case. There are some theoretical predictions based on meson-cloud, chiral-soliton, and Pauli-exclusion models. We try to investigate further details of the ρ-cloud studies in Ref. [2] by noting new g^ρ_2 -type effects [3].

In the meson-cloud model, the proton splits into a meson and a baryon, then the meson interacts with the virtual photon. For the polarized distributions, a contribution comes from the spin-one ρ meson. The Δū − Δd̄ distribution is expressed in terms of ρ momentum distributions in the proton and the polarized valence-quark distribution in ρ. We include ρNN and ρNΔ splitting processes in the calculation by keeping 1/Q^2 terms. As a result, we find that ρNΔ process terms are small in comparison with the ρNN terms. The g^ρ_2 -type contributions become significant in the medium-x region. Numerical estimates indicate that the ρ meson contributes Δd̄ excess over Δū.

Because the transversity flavor asymmetry cannot be found in the W production unlike the longitudinally-polarized one, the polarized proton-deuteron Drell-Yan process could be a promising way to find it [4]. We hope that the polarized pd Drell-Yan is realized experimentally.

References

[1] S. Kumano, Phys. Rep. 303 (1998) 183.

[2] R. J. Fries and A. Schäfer, Phys. Lett. B443 (1998) 40. [3] S. Kumano and M. Miyama, SAGA-HE-176-01 (TMU-NT-01-04). [4] S. Kumano and M. Miyama, Phys. Lett. B497 (2000) 149.

* kumanos@cc.saga-u.ac.jp, http://hs.phys.saga-u.ac.jp. † miyama@comp.metro-u.ac.jp.