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Forsterite (Mg2SiO4) is one of the components of the lithosphere of
the Earth; it is also found in the interior of terrestrial planets, in
meteorites and comets.
This paper presents a model of the equation of state for forsterite
as a mixture of two components: silica (SiO2) and periclase (MgO).
The model is based on the equations of state of the mixture com-
ponents, which are presented as a system of two sums, E(V, T ) and
P (V, T ) (E is the specific internal energy, P is the pressure, V is
the specific volume, T is the temperature).
Knowing the equations of state of the mixture components, we can
obtain the equation of state of the mixture in the following form:

V1N (P, T ) =
N∑
i=1

αiVi(P, T ), E1N (P, T ) =
N∑
i=1

αiEi(P, T ), (1)

where index 1N corresponds to values for the mixture, index i—for
the i-th component; αi is the mass fraction of the i-th component;
N is the number of components.
The results of calculations of the shock adiabats of the components
(silica and periclase) and the mixture (forsterite) based on equation
of state (1), are consistent with data from shock-wave experiments
in a wide range of pressures and temperatures.


