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Warm dense argon is studied within the framework of the molecular
dynamics method whit the use of density functional theory. A total of 8
isotherms are calculated in the temperature range of T = 4000 − 25000 K
and density range of ρ = 1 − 20 g/cm3. The pressure increases smoothly
with the increase of density along the isotherms without any density dis-
continuities.

The electrical conductivity is calculated along the isotherms. A qual-
itative similarity with the results of analytical models is obtained [1, 2].
The isotherms have minima, which are smoothed out with the increase
of temperature, although the positions of the minima differ by orders of
magnitude in both by conductivity and by density. In any model, the
isotherms converge at high density, which can be interpreted as a transi-
tion to a metal-like state. The conductivity of warm dense argon changes
smoothly both with an increase in density and with an increase in temper-
ature. The latter indicates the absence of a plasma phase transition, since
it implies a discontinuity in conductivity.

The molecular dynamics results quantitatively differ from the experi-
mental data [3]. The shock adiabat [3] is obtained in the range of densities
ρ = 2.5 − 3.5 g/cm3 and temperatures T = 7300 − 24400 K. The experi-
mental temperature is about 2 times higher than the predicted one in this
work and analytical models [1, 2]

Additionally, the concentration of free electrons and the plasma non-
ideality parameter Γ are estimated. The nonideality parameter varies from
5 to 50 depending on temperature and density. The dependence of Γ on
the density ρ along the isotherms is close to Γ ∼ ρ0.33.
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