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Figure 1: The two polymorphs, B1 and B2,
of the crystal under the study.

Figure 2: B1 to B2 transition
with pressure.

The crystal under the study is sodium chloride, chemical formula NaCl,
see fig. 1. Since it is ionic solid, we use embedded ion model (EIM) em-
pirical potentials [1] with parameters provided with LAMMPS distribution
[2]. All calculations are performed in LAMMPS program [2]. Pre- and
post-processing is performed with MolMod package [3].

As expected by EIM design, the optimized unit cell length of the B1 poly-
morph is 5.631 Å and agrees well with the experimental value of 5.6402 Å [4].
The space group of the crystal is Fm-3m, The asymmetric unit consists of Na
atom at position (4a)=(0,0,0) and Cl atom at position (4b)=(1/2,1/2,1/2).
At around 30 GPa NaCl transforms from rocksalt (B1) to cesium chloride
(B2) structure. The optimized structure of B2 polymorph at zero pressure
has energy 0.7 eV/atom higher than that of B1 polymorph. At 30 GPa the
enthalpies of the both polymorphs are nearly equal for EIM potential, see
fig. 2 from database [5]. Both B1 and B2 crystal structures corresponds to
two lattices with the highest value of Madelung constant (1.748 and 1.763
respectively). Being a purely ionic solid, NaCl naturally adopts these two
structures.
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To study the kinetics of B2 to B1 transformation we perform MD starting
with B2 polymorph. We melt it and equilibrate at 4500 K, then lower the
temperature to 3000 K keeping the thermal equilibrium, and solidify the
system by lowering the temperature to 1000 K at different cooling rates,
from 10 to 200 K/ps.

Figure 3: Dynamics: melt (red line), cool (blue line), solidify at 10 K/ps
(black).

The MD results for 20-fold supercell simulations are shown in fig. 3: the
melted state is well equilibrated, the crystallization is observed at 2400 K.
The resulting structure is polycrystalline for cooling rates 10 K/ps and amor-
phous for 100 K/ps, which can be inferred from mean coordination and radial
distribution function plots (fig. 4).

Supporting Information

Attached are potential file, output and cif files, and trajectories in the binary
format. Types of calculations: “em” = energy minimization, “sp” = single
point, “md” = molecular dynamics.
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Figure 4: Mean coordination (left) and radial distribution function (right)
for 10 K/ps (top) and 100 K/ps (bottom) cooling rates.
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