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Molecular dynamics simulation of shock-induced phase transi-
tion in Germanium J. MATTHEW D. LANE, AIDAN P. THOMPSON, Sandia
National Labs — Results from shock-wave and ramp-wave uniaxial loading of Ger-
manium will be presented. Germanium is known to transition from ambient cubic
diamond (cd) phase to the high-pressure body-centered tetragonal (bct) or β-tin
phase at pressures between 10 and 12 GPa. Large-scale molecular dynamics (MD)
simulations were used to study the phase transition in single-crystal Germanium
under uniaxial compression along several different crystal axes. We observed that
the transition from the cd phase to the bct phase nucleates through shear banding
and advances to relieve uniaxial strain. The macroscopic properties are compared
with experimental results for both the Modified Embedded Atom Method (MEAM)
and Tersoff potentials. Simulation techniques included standard non-equilibrium
MD, as well as alternative computational methods, such as the Continuous Hugo-
niot Method and homogeneous uniaxial ramp methods.
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