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INTRODUCTION

A thermal model in physics can be defined as a model that uses statistical mechanics, thermodynamics and

statistical methods to describe the behaviour of a system with a variation in state variables.

" Thermal models can be used to describe particle multiplicity in heavy ion collisions as a function of the

temperature T and baryon chemical potential y,.
" The freeze-out stage is at thermal equilibrium hence the application of statistical physics.
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Aerial view of Large Hadron Collider with other experiments like ALICE
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OBJECTIVES

To understand the properties of nuclear matter under
extreme conditions in heavy ion collisions and
astrophysics g
Use thermal and statistical models to understand the E
chemical potential and temperature dependence of: £

= particle density

= particle multiplicity and ratios

for particles produced in heavy-ion collisions.
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= We derived the expressions for the particle density
of relativistic particles.

= Fermi-Dirac statistics:

E? = p?c® + mt,

" VE2 4+ Am2ede
5 C[’.'—'ﬂ ),/"T + 1 :

gV Ve + c*mPede

T 272(hey | eI 1 |

€

» Bose-Einstein statistics:

gV €2 + c*m?ede
T 272(he)? eI — ] 4

N g J°° VeZ + c*m?2e

vV~ 272(he)3 ez eEWIT — 1 de

€

Python used to solve the equations above

Open source, non-proprietary software.

Built in support for scientific computing eg. SciPy and Numpy.
Interpreted language = no need to compile.

Good for prototyping and quickly implementing code.
MatPlotLib for graphs and visualization

CONCLUSIONS

The main aim was to understand and use different statistical
models to model particle yields, particle number densities

Table 1: Comparison of experimental particle ratios and thermal model calcu- .
lations at T =174 MeV., iy = 46 MeV at (/s = 130 GeV.
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and ratios.
However, the statistical models were studied and applied to
describe the last stage of Heavy Ion Collision (HIC).

We managed to model the behaviour of quark and gluon
densities and this is compatible with results in literature.

The models derived from undergraduate statistical
thermodynamics knowledge are fitting experimental results
from the Relativistic Heavy-Ion Collider (RHIC). This can be
easily extended to LHC experimental results.

The models are versatile as they can be refined to better
predict realistic systems.

Given enough time one can extend our model to investigate
other effects such as interactions, finite volume effects as
well as studying the dependence of particle yields and ratios
on beam energy, volume, equilibration factors, spin and
Isospin
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