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Abstract

CALCULATION OF THE THERMODYNAMIC
PROPERTIES OF THE SPIN POLARIZED
STRANGE QUARK STAR IN THE PRESENCE OF
STRONG MAGNETIC FIELD

BY

FATEME KAYANIKHOO

In this thesis, we investigated the strange quark matter (SQM) composed of
the spin-up and spin-down; up, down and strange quarks at finite tempera-
ture in the presence of the strong magnetic field using the MIT bag model.
We computed the total free energy of the spin polarized SQM at finite tem-
perature in the presence of the strong magnetic field. We found that the
free energy gets a minimum at a particular value of the spin polarization
parameter showing a meta-stable state. The calculation shown that by in-
creasing temperature, the equation of state of spin polarized SQM becomes
stiffer. Also, using the general relativistic TOV equation, we studied the
structure of the spin polarized strange quark star (SQS). We calculated the
maximum mass and corresponding radius of spin polarized SQS at different
temperatures and magnetic fields. We shown that the gravitational mass of
spin polarized SQS rapidly increases by increasing the central energy density.
We also indicated that the mass and the radius of the spin polarized SQS

decreases by increasing both temperature and magnetic field.
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