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This project is mainly dedicated to first-principles study on thermal physics and
non-equilibrium dynamics in condensed matter. For long-time/large-scale simulation needed for the
purpose, we developed "xTAPP", a highly parallelized and multi-functional program package for
first-principles molecular dynamics simulation. We also developed an efficient scheme of modeling
anharmonic interaction between atoms from first principles for accurate calculation of lattice thermal
conductivity. For the simulation of electrochemical reaction, we extended the effective screening medium
method previously proposed by one of our members, with which simulations of electrochemical reaction
under arbitrary and constant bias voltage was realized. "XTAPP" and the program package "ALAMODE"™ for
lattice thermal conductivity were published as open source codes.
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