Proton and deuteron distributions at the RHIC

M. Bleicher^{(f)} , R. Bossingham^{(a)}, D. Hardtke^{(a)}, E. Hjort^{(b)}, Q. Li^{(a)}, H. Liu^{(c)}, W. Llope^{(d)}, R. Mattiello^{(g)}, B. Monreal^{(a),y}, S. Panitkin^{(c)}, I. Sakrejda^{(a)}, R. Snellings^{(a)}, H. Sorge^{(e)}, J. Thomas^{(a)}, F. Wang^{(a)}, and N. Xu^{(a)} (a) Nuclear Science Division, LBNL, Berkeley, CA 94720, USA (b) Department of Physics, Purdue University, IN 47907 USA (c) Department of Physics, Kent State University, OH 44242, USA (d) Bonner Nuclear Laboratory, Rice University, TX 77251, USA (e) Department of Physics, SUNY at Stony Brook, NY 11794, USA (f) Institute for Theoretical Physics, J.W. Goethe-University, D-60054, Frankfurt, Germany (g) Niels Bohr Institute, Blegdamsvej 17, University of Copenhagen, DK-2100 Copenhagen, Denmark (July 16, 1998)

Within the framework of the transport model RQMD(v2.4), we presented proton and deuteron (and their anti-particles) rapidity distributions, mean transverse momentum and freeze-out time distributions, from the central (b ˇ 3fm) Au+Au collisions

at p_{s = 200AGeV. Baryon stoping, collective expansion and}

freeze out sequences are discussed.

Questions we would like to address in this note:

ffl What are proton and deuteron rapidity distributions look like at the RHIC energy? Nuclear stopping power, ratios of dN/dy(d)/(dN/dy(p))^2, dN/dy(p̄))/dN/dy(p),... ffl Do deuterons show any collective flow effect?

ffl Do deuterons freeze out earlier or later compared

to protons?

ffl Are all above questions related to STAR?

[1] Quark Matter ‘96 proceedings, Nucl. Phys. A610, 1c (1996), and Quark Matter ‘97 proceedings, to appear in Nucl. Phys. A.

[2] I. G. Bearden et al., (NA44 Collaboration), Phys. Rev.

Lett 78, 2080(1997).

[3] G. Roland et al., (NA49 collaboration), talk at Quark Matter ’97, Tsukuba, Japan, December 1-5, 1997.

[4] H. Sorge, Phys. Lett. B402, 251(1997).

[5] U. Heinz, K.S. Lee, and M.J. Rhoades-Brown, Phys. Rev.

Lett. 58, 2292(1987).

[6] H. Sorge, J. Nagle, and B.S. Kumar, Phys. Lett. B 355, 27(1995).

[7] H. Sorge, Phys. Lett. B344, 35(1995). [8] H. Sorge, Phys. Rev. C52, 3291(1995).

[9] S.A. Bass et al., nucl-th/9803035 (1998).

FIG. 1. Rapidity distributions of (a) protons (open circles) and deuterons (filled squares); (b) anti-protons (open circles) and anti-deuterons (filled squares), from central Au+Au collisions. The STAR TPC acceptance is indicated by the dashed lines.

FIG. 2. The RQMD(v2.4) model prediction of the mean pT as a function of rapidity for protons and deuterons and their anti-particles.

FIG. 3. Freeze-out time distributions of protons and deuterons and their anti-particles. Evidently that deuterons (anti-deuterones) are freeze-out later for about 2 fm/c than protons (anti-protons).