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Abstract: All materials can be accurately described by quantum mechanics (QM); however, even at a
relatively simple level of approximation, size limitations have precluded QM from being applied toward
complex heterogeneous systems of all material classes. Removal of the computational bottlenecks that
restrict system sizes as well as inhibit treatment of unusual configurations allows heretofore
unattainable quantum mechanical characterization of complex systems such as amorphous and
disordered materials, interfaces, and doped and defected materials.

This talk will report recent efforts at the US Army Research Laboratory to employ large scale QM
simulations to understand the atomistic behavior of a variety of materials under extreme conditions and
the effects of disorder, interfaces, and defects have on these materials, as well as the shortfalls of the
level of theory employed. The materials studied range the super-hard material Boron-Carbide, to the
high energy explosive PETN.
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