
SHOCK19-2019-000633
Abstract for an Invited Paper
for the SHOCK19 Meeting of
the American Physical Society

Physics of matter at extreme conditions: insights from quantum mechanical calculations1

SHUAI ZHANG, Lawrence Livermore Natl Lab

Knowledge about structures and properties of matter at high pressure, temperature conditions are extremely important for
understanding planetary interiors, simulating post-giant impact processes, and the design and interpretation of high-energy-
density (HED) experiments. By means of quantum mechanical calculations, we study chemical bond dissociation, phase
transformation, and equations of state in representative materials or rock-forming minerals under dynamic compression.
We characterize the physical processes from the atomistic and electronic levels, compare our findings with experiments and
previous calculations, quantify fidelity of the results, and discuss implications for planetary and HED sciences. This is an
effort toward unambiguous elucidation of extreme physics.

1This work was in part performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National
Laboratory under Contract No. DE-AC52-07NA27344.


