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Abstract: The isothermal compression of an unreacting pentaerythritol tetranitrate (PETN) single crystal has been
investigated using molecular dynamics (MD) method in the LAMMPS (Large-scale Atomic/Molecular Massively
Parallel Simulator) software package with the reactive force field (ReaxFF) in the pressure range up to 30 GPa. The
values of the compression modulus coefficient K0 = 9.6 GPa and the derivative of the compression modulus K0
with respect to pressure K′

0 = 8.0 were obtained based on MD simulation. These values can be used as parameters
of the 3rd order Birch–Murnaghan thermal equation. The coefficients of the equation of state (EoS) in the
Mie–Gr�uneisen form were fitted based on the obtained isotherms and experimental data. The authors used the
method for determination the isochoric-isothermal potential of solids in the form of Einstein’s quasi-harmonic
approximation. The obtained EoS can be used to simulate the thermophysical properties of matter including those
under static and shock-wave compression. Verification of the results showed good agreement with the experimental
data in a wide range of pressure and temperature changes including at the shock Hugoniot.
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Figure Captions

Figure 1 Individual molecule of PETN (a); and frontal view of the calculated super-cell of a PETN single crystal (3132 atoms) (b)

Figure 2 Dependence of the pressure during isothermal compression on the compression ratio of the PETN single crystal: 1 —
MD, 300 K, this work; 2 — MD, 413 K, this work; 3 — MD (RealFF-lg) [7]; 4 — experments [9]; and 5 — experiments [11]

Figure 3 Dependence of the pressure behind the shock front on density: 1 — the present authors’ thermodynamic calculation
using the obtained EoS in the Mie–Gr�uneisen form; and 2 — experimental data [18]

Table Caption
Table 1 Properties of solid PETN at normal conditions

Table 2 Equation of state coefficients for PETN
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