The Reaction pd ! 3He η(η^0) at COSYŰ11

H.-H. Adam*, A. Khoukaz*, T. Lister* for the COSYŰ11 collaboration

Previous investigations in Saclay [1,2] on the pd !

3He η reaction in the near threshold region lead to the-

oretical interpretations of the production mechanism like double scattering processes [3,4]. Such calculations of the total cross sections at excess energies ϵ < 7 MeV are in good agreement with the Saclay data, but underestimate the cross sections derived by the GEM collaboration as well as preliminary results of the CELSIUS collaboration at higher energies (ϵ > 40 MeV) [5,6]. Since in the intermediate energy region no data exist, it was proposed to study the ηŰproduction in the pd scattering predominantly at excess energies up to ϵ = 40 MeV. First measurements on the ηŰ and η’Űproduction at ϵ = 10 MeV and 40 MeV were performed using the COSYŰ 11 detection system.

COSYŰ11 is an internal experiment, utilizing a set of two drift chambers and two scintillation walls for the identi^- cation of positively charged particles and the precise reconstruction of their fourŰmomenta. The 3HeŰnuclei are separated from backgroundŰparticles (π+, p, d and t) by their high energy loss in the scintillators. Undetected particles are identi^ed via the missing mass method and thus there exists a nonŰnegligible background from multiŰ pion production.

Figure 1: Missing mass distribution for the reaction

pd !^3He η at an excess energy of ϵ = 10 MeV.

The resulting missing mass distribution for the pd !

3He X reaction at ϵ = 10 MeV for ηŰproduction is

shown in ^gure 1. There is a clear peak in the region of the mass of the η with a FWHM of ß 6 MeV and an integrated ηŰproduction yield over background contributions of 1:1 within a 3σ width of the η peak. This is in accordance with Monte Carlo simulations, assuming two pion production to be the only background mechanism. The knowledge of the angular distribution is essential.

Figure 2: Angular distribution of the 3He nuclei in the center of mass system.

Therefore, MonteŰCarlo simulations have been used to correct the data for the limited spatial acceptance. Figure 2 shows the ratio of the 3He angular distribution of the simulations with the real data. In agreement with results from [1] also at ϵ = 10 MeV the data are consistent with pure SŰwave scattering.

These ^rst results show the excellent capability of COSYŰ11 for the detection of 3He. Further measurements on pd ! 3He η and η’ are in preparation.

References:

[1] B. Mayer et al., Phys. Rev. C 53 (1996) 2068

[2] J. Berger et al., Phys. Rev. Lett. 61 (1988) 919

[3] K. Kilian, H. Nann, AIP Conf. Proc. No. 221 (1990) 185 [4] G. Fĺaldt, C. Wilkin, Nucl. Phys. A 587 (1995) 769

[5] M. Betigeri et al., eŰPrint Archive: nuclŰ ex/9912006 (1999)

[6] R. Bilger et al., Acta Phys. Polon. B 27 (1996) 2985

* Institut fĺur Kernphysik, Westfĺalische WilhelmsŰ Universitĺat Mĺunster, 48149 Mĺunster, Germany