New Physics: Sae Mulli, @ CrossMark
Vol. 67, No. 1, January 2017, pp. 36~40 o
http://dx.doi.org/10.3938 /NPSM.67.36

Density and Temperature Evolutions in *2Sn+4-2®Pb and '*°Xe+?Pb
Collisions

Myungkuk KiM* - Young-Min KiM - Yujeong LEE - Chang-Hwan LEE'
Department of Physics, Pusan National University, Busan 46241, Korea

(Received 11 June 2016 : revised 25 October 2016 : accepted 4 November 2016)

The new rare isotope accelerator RAON, which is under construction in Korea, will provide
opportunities to perform heavy-ion collision experiments. '32Sn and '%°Xe are among the major
sources of projectiles at RAON. These isotopes are important sources for investigating nucleosyn-
thesis in the Universe and the nuclear symmetry energy. In this work, we did a computer simulation
of ¥28n+2%Pb and '%Xe+2%%Pb collision experiments with a given beam energy at Ej., = 200
MeV /u. In the computer simulation, we use relativistic mean field theory to describe the dense nu-
clear matter and RBUU (Relativistic Boltzmann-Uehling-Uhlenbeck) transport model to describe
the nuclear collisions. We found that the temperature at the center of the colliding system reached
~30 MeV, and study the possibilities of various low-energy nuclear matter phase transitions.
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Table 1. Parameters used in the simulation.

Parameter Values
ga/m3 10.33 fm?
95/md 5.42 fm?
gp/m; 0.95 fm?

a/gs 0.033 fm ™"
B —0.0048
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Fig. 1. (Color online) Density distribution of two collid-
ing systems at different times. Note that two colliding
nuclei are moving along z-direction.
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Fig. 2. (Color online) Momentum distribution of two
colliding system at different times.
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2.0 2argor deneity - Table 2. Density and Temperature evolution at the cen-
sl ] ~ | i”*Pb | tral part of the colliding system
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Fig. 3. (Color online) Baryon density and isospin asym-
metry evolution at the central part during the collision.
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Fig. 4. (Color online) Density distributions for RBUU
simulation Fermi-Dirac thermal equilibrium at the time
of maximum central density.
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