Anisotropic flow studies in heavy ion collisions at relativistic energies
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(near) Central Collision

INTRODUCTION

Non-central Collision & Anisotropic Flow

In a non-central collision, the overlapping area
has an almond shape, which results in o < o0y,
which in turns implies (vZ) > (v7): the pressure
gradient is larger along the smaller dimension
and the expansion is faster.

As a consequence, more particles are emitted
near = 0 and ¢ = m, i.e. parallel to the

X — axis, than near ¢ = +7/2
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FOURIER COEFFICIENTS

Anisotropic flows generally depend on both particle transverse momentum and rapidity, and for a given

rapidity,

the anisotropic flows at transverse momentum pT can be evaluated according to:

vn(pt) = (cos(ng)), (2)

Where <...> denotes average over the azimuthal distribution of particles with transverse momentum pT. The

elliptic fl

vo = (cos(2¢)) = (

ow V, can further be expressed in term of single-particle averages:
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where where px and py are, respectively, projections of particle transverse momentum in and perpendicular
to the reaction plane [3].
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Particle rescatterings — Convert the initial spatial anisotropy €2 into an observed momentum anisotropy v2

Asymmetry disappears with time — Sensitive to the early stages of collision [1].

WEB INTERFACE FOR MONTE CARLO GENERATION

p: [GeV/c]

Figure 1: Elliptic flow v2 of negatively charged pions as a function of transverse momentum for 0-10% ( left), 10-40% (middle), 40-
80% (right) centrality classes in Au+Au collisions at sqrt(sNN)=7.7 GeV.

Experimental data from the STAR experiment [4] are shown with black closed symbols and the simulated

data with

colored open symbols (blue-UrQMD [5], red-default AMPT [6], magenta-AMPT with string melting,

considering a parton-parton interaction cross sections of 3 mb). UrQMD simulated data under predicts the

experime

ntal data suggesting that a purely hadronic system (as described by the UrQMD model) does not

appear to explain the relatively large flow of the particles at these energies. The best description of the data

= - ovided by the the AMPT-SM model. The elliptic flow from default AMPT is lower than the correspond
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YaPT system has three major parts: the Web interface which allows the user to enter data, view results,

commu

nicate with other users, authenticate and consult the system documentation, the Simulations

module, which consists of several Monte-Carlo simulation codes for the study of relativistic heavy ion
collisions, being treated differently depending on their specific needs and Analysis module which consists
of data analysis programs needed to obtain scientific results from simulated or experimental data [2].
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Ni+Ni

collisions, simulated with AMPT code, at different energies (indicated in figure legend).

Elliptic flow increases with the energy and also with the system syze (in Au+Au collisions is larger than In

Ni+Ni

collisions).

CONCLUSIONS

The elliptic flow coefficients obtained in heavy ion collisions (Au+Au and Pb+Pb) collisions at
moderate energies simulated with UrQMD and AMPT (default version and string melting
version) codes are presented. These results are compared with existent experimental data
from STAR experiment and NA49 experiment. For charged pion v2, the best description of
the experimental data is provided by the the AMPT-SM model and may imply that initially hot
and dense matter produced around mid-rapidity consists of partons. The elliptic flow
Increases with energy and system syze.
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