Brief description for a hadron and string cascade model JPCIAE

Ben-Hao Sa^{1,2,3,4} and An Tai^5 1 Cyclotron Institute, Texas A & M University, College Station, TX 77843-3366^∗ 2 China Institute of Atomic Energy, P. O. Box 275 (18), Beijing, 102413 China 3 CCAST (World Lab.), P. O. Box 8730 Beijing, 100080 China 4 Institute of Theoretical Physics, Academia Sinica, Beijing, 100080 China 5 Dept. of Physics and Astronomy, Univ. of California at Los Angeles, Los Angeles, CA 90025 The JPCIAE model [1,2] is based on the LUND string model [3]. In JPCIAE, a nucleus-nucleus collision is depicted as a superposition of hadron-hadron (hh) collisions. If the cms energy of a hh collision is large enough for running PYTHIA (≥4 GeV, for instance) the hh collision is then executed by calling PYTHIA, otherwise, it is treated as the conventional two-body collision [4–6]. If the cms energy of a hh collision is larger than 10 GeV, PYTHIA with special selection of QCD hard processes, the J/ψ production process

g + g → J/ψ + g(1.3 × 10^{−5}mb) (1)

for instance, is possible to be executed. The re-interactions among the produced particles and the participant and spectator nucleons are taken into account consequently.

In JPCIAE, the nucleus-nucleus collision is simulated in the Lab. or CMS frame. The center of target nucleus refers to as the spatial origin and the moment when the first hh collision happens stands for origin of time. We initialize the nucleons of colliding nuclei in spatial space according to Woods - Saxon distribution. Projectile nucleons are given an incident momentum and target nucleons are at rest (simulation in the Lab. frame, for instance). The Lorentz contraction is taken into account then.

The initial particle list is composed of projectile nucleons and target nucleons and the initial collision (time) list is constructed by colliding pairs, each pair of which is composed of a projectile nucleon and a target nucleon. We calculate the collision time when colliding partners approach minimum distance by assuming the straight line trajectory.

After the first hh collision with smallest collision time from initial collision (time) list is proceeded, the particle list and collision list are then updated with the produced particles included in both lists. Repeat this process till the collision list is empty. We have then the statistics for final states.

The following results are the η distributions of charge particles (both charged π and kaon and proton) and the rapidity distributions of net baryon (proton, Λ^0 and Σ^0) in full phase space and the transverse momentum distributions (-0.5<y<0.5) predicted by JPCIAE for Au(100 GeV/nucleon)+Au(100 GeV/nucleon) and p(100 GeV/nucleon)+ Au(100 GeV/nucleon) (b<3 fm) and p(100 GeV/nucleon)+p(100 GeV/nucleon) (b=0 fm) collisions. The total event numbers are 130, 1000, and 5000 for Au+Au, p+Au, and p+p reactions, respectively. Since in JPCIAE there is no introduction of the QGP phase JPCIAE predictions here are the benchmark for the QGP formation in RHIC.

∗mailing address. E-mail: sa@kogroup.tamu.edu; sabh@iris.ciae.ac.cn

2

3

4

5

6

7

8

9

[1] Sa Ben-Hao, Tai-An, Wang Hui and Liu Feng-He, Phys. Rev., C59, 2728 (1999).

[2] Sa Ben-Hao, Amand Faessler, Tai An, T. Waindzoch, C. Fuchs, Z. S .Wang and Wang Hui, J. Phys. G: Nucl. Part. Phys.

25, 1123 (1999).

[3] T. Sjöstrand, Compu. Phys. Commun., 82, 74 (1994).

[4] J. Cugnon, T. Mizutani, and J. Vandermeulen, Nucl. Phys. A352, 505 (1981). [5] G. F. Bertsch and S. Das Gupta, Phys. Rep., 160, 189 (1988). [6] Sa Ben-Hao and Tai An, Compu. Phys. Commun., 90, 121 (1995); 116, 353 (1999).