Thermodynamic stability of
multicomponent nonideal plasma
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In this work, the thermodynamic stability of a multicomponent non-
ideal plasma is studied. To find pair correlation functions and par-
tial static structure factors, the Ornstein-Zernike integral equations
for a multicomponent fluid were used, which were closed with the
hypernetted chain approximation. A procedure has been developed
for the transition to the one-component approximation for the most
nonideal plasma subsystem for the case of any number of plasma
components. In this procedure, to determine the pair correlation
function in the chosen subsystem, an effective pseudopotential is
introduced, which is a function of the remaining direct correlation
functions. After a solution for the most nonideal subsystem has
been found, the remaining pair correlation functions are determined
by the iteration method. Then, the thermodynamic potentials of a
multicomponent plasma were determined: internal energy, pressure,
free energy, chemical potentials and their derivatives. To find the
partial chemical potentials of the plasma components, the method
proposed by Hansen [1] was used, which is close to the method
of thermodynamic integration. To find the derivatives of chemical
potentials, the Kirkwood-Buff approach [2] was used. The data ob-
tained in numerical calculations were used to determine the region
of thermodynamic stability of a three-component nonideal dusty
plasma.
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