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Abstract
Quantum chromodynamics with 2 + 1 flavor fermions at finite temperature and finite density was studied. Polyakov loop and
chiral condensate were used to determine the dependence of the phase transition on the chemical potential and hop parameter.
Finite volume scaling and Monte Carlo simulation were adopted to determine the type of phase transition. It was found that the
transition between confined phase and deconfined phase varied from crossover to a first order one while the hop parameter

increased from a small value to nearly the chiral limit. The phase diagram was also presented.
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