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Quantum molecular dynamics simulations of argon along the
multi-shock Hugoniot line HUAYANG SUN, DONGDONG KANG, JIAYU DAI,
JIAOLONG ZENG, JIANMIN YUAN, National University of Defense Technology
— The equation of states of argon along the multi-shock Hugoniot line from 0.02
eV, 0.5 g/cc to 3 eV 5.5 g/cc are calculated by the pair potential and the first prin-
ciples calculations with and without van der Waals corrections. The calculations of
273 K isothermal line from 0.5 to 5.5 g/cc show that: (a). at 0.5 g/cc, the preci-
sion increase from Perdew-Burke-Ernzerhof (PBE) exchange-correlation functional
without vdW correction, PBE exchange-correlation functional with force-field cor-
rections method by Grimme (DFT-D), van der Waals density functional method of
version 2 (vdW-DF2), to pair potential [1]; (b). the pair potential and vdW-DF2
tend to overestimate the pressure at high densities. The pressures above 1 eV show
that DFT-D gives consistent results with PBE, which are larger than those of the
pair potential, while the pressures of vdW-DF2 increase a little quickly with tem-
perature. The Hugoniot lines of DFT-D are consistent with the 1st shock results of
the experiments [2], but have departures with the results after the 1st shock.
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