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The quantum-statistical approach is commonly used for construct-
ing the equation of state for matter in a wide range of temperatures
and densities. In this approach, lattice models of an average atom
are of particular interest for describing substances in states with high
energy densities. These models are using the self-consistent field ap-
proximation and are relatively simple to implement. One previously
developed model of the average atom is the Hartree–Fock–Slater
(HFS) model, which is widely used for simple substances at densities
close to normal ones and relatively high temperatures. Previous im-
plementations of this model led to discontinuities in thermodynamic
functions associated with the transition of electron states between
the discrete and continuous spectrum, or required the introduction
of an additional free parameter to define the values of the energy
boundary of electron states belonging to the continuous spectrum in
a specific region of input thermodynamic parameters. In this work,
a variant of the HFS model, for which no additional free parameters
are required in the thermodynamics calculation over a wide range of
temperatures and densities, and the resulting thermodynamic func-
tions remain continuous, is presented. The study includes calcula-
tions of Hugoniots of Mo, Ti, Nb and Re using the HFS model for
pressure ranges from 1 to 107 GPa, and a comparison of the results
with available experimental data.


