Threshold hyperon production at COSY-11

P. Moskal^{(a)}, T. Rożek^{(b,c)} for the COSY-11 collaboration

(a) Jagellonian University, Cracow, Poland (b) Institute of Nuclear Physics, FZ Juelich, Germany (c) Institute of Physics, University of Silesia, Katowice, Poland

At the COSY-11 installation, an internal experiment at the COoler SYnchroton and storage ring COSY Juelich, the Σ^0 and Λ hyperon production near the kinematical threshold was studied in pp → pK^+Λ/Σ^0 reactions. Data points were taken in the excess energy range between 0.68 MeV and 59.3 MeV for Λ (2.8 MeV and 59.1 MeV for Σ^0) [1-3] resulting in threshold excitation functions of high accuracy.

The cross section ratio σ(pp → pK^+Λ)/σ(pp → pK^+Σ^0) shows an unexpected behavior. Below excess energies of about 15 MeV it was measured to be about 28 in contrast to a value of about 2.5 determined for higher excess energies (Q ≥ 300MeV ) [4] in good agreement with the Λ/Σ^0 isospin relation, which is 3. To explain this unexpected threshold behaviour, various theoretical scenarios within meson exchange models were proposed [5-7]. Although the various descriptions differ even in the dominant basic reaction mechanism, all more or less reproduce the trend of an increase in the cross section ratio in the threshold region. The present data are not sufficient to definitely exclude possible explanations. Further studies e.g. on the other isospin projections will help to understand the threshold hyperon production. Therefore the Σ^+ production was measured at the COSY-11 installation via the pp → nK^+Σ^+ at Q = 13 MeV and Q = 60 MeV [8]. The Σ^+ hyperon was identified via the missing mass technique by detecting the remaining reaction products - K^+ and neutron.

The status of the current analysis will be presented and discussed.

[1] J.T.Balewski et al.,Phys. Lett. B420 (1998) 211.

[2] S. Sewerin et al., Phys. Rev. Lett. 83 (1999) 682.

[3] P. Kowina, PhD thesis 2002, Kowina et al., nucl-ex/0402008

[4] A.Baldini et al., Total Cross-Section for Reactions of High-Energy Particles, Springer, Berlin, 1988.

[5] A. Gasparian et al., Phys. Lett. B 480 (2000) 273., Nucl. Phys. A684 (2001) 397.

[6] R. Shyam et al., Phys. Rev. C63 (2001) 022202.

[7] A. Sibirtsev et al., Nucl. Phys. A646 (1999) 427, nucl-th/0004022 v2 (2000).

[8] T. Rożek et al., COSY Proposal no. 117 (2002).

E-mail: t.rozek@fz-juelich.de