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ABSTRACT

Fermionic path integra Monte Carlo simulations have been applied to study the
equilibrium properties of the hydrogen in the Mega-bar regime corresponding to the
density and temperature range of 0.001 < R < 0.5 g/cc and 5000K < T < 1000000K. We
determine the equation of state and the phase diagram, study ionization and dissociation
effects and discuss the regime where a plasma phase transition has been predicted in
hydrogen. We compare two different nodal surfaces taken from the free particles and
from a variational density matrix (1) and estimate the effect on the thermodynamic
variables. Furthermore we cal cul ate the Hugoniot function and compare with Laser shock
wave experiments (2). Finally, simulations with open paths will be described that can be
used to determine the momentum distribution of the electron gas at finite temperature.
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