Near threshold hyperon production in pp collisions

A.M. Gasparian^{a,b}, J. Haidenbauer^a, C. Hanhart^a, L. Kondratyuk^b, and J. Speth^a

aInstitut für Kernphysik, Forschungszentrum Jülich GmbH, D–52425 Jülich, Germany bITEP, 117258, B.Cheremushkinskaya 25, Moscow, Russia

We report on a model calculation for the reactions pp ! pΛK^+ and pp ! NΣK near their thresholds. We treat the associated strangeness production in the standard distorted wave Born approximation. We assume that the strangeness production process is governed by the π- and K exchange mechanisms. The elementary amplitudes T_{KN} and T_{πN}!_{KY} are taken from corresponding microscopic models [1,2] that were developed by our group. For simplicity reasons we use the scattering length and on-shell threshold amplitudes, respectively, instead of the full (off-shell) KN and πN ! KY t-matrices. However, the final state interaction in the outgoing hyperon-nucleon (Y N) system is taken into account rigorously. For that purpose we employ microscopic Y N interaction models developed by the Jülich group [3,4]. These models are derived in the meson-exchange picture and take into account the coupling between the ΛN and ΣN channels.

It was shown in Ref. [5] that our model can account for the experimentally observed large cross section ratio σ_{pp}!_{pΛK}+/σ_{pp}!_{pΣ}0_K+ near threshold. This ratio is about 30 [6] – as compared to higher energies where it is around 3. However, such a large ratio can only be achieved if a destructive interference between the π and K exchange contributions in the reaction pp ! pΣ^0K^+ is assumed. In the present contribution we want to explore the consequences of such a destructive interference between those two production mechanisms for other Σ production channels, and specifically for pp ! pΣ^+K^0 and pp ! nΣ^+K^+ which are presently under experimental investigation at the COSY facility in Jülich.

References [1] M. Hoffmann et al., Nucl. Phys. A593 (1995) 341. [2] M. Hoffmann, Jülich report, No. 3238 (1996). [3] B. Holzenkamp et al., Nucl. Phys. A500 (1989) 485. [4] J. Haidenbauer et al., AIP Conf. Proc. no. 603 (2001) 421. [5] A.M. Gasparian et al., Phys. Lett. B 480 (2000) 273. [6] S. Sewerin et al., Phys. Rev. Lett. 83 (1999) 682.