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New algorithms for many-core machines and supercomputers were developed and
implemented for the performance enhancement and generalization of massively parallel open source
software for quantum chemistry calculations SMASH. The improvement of the parallel efficiency, and
the reductions of the memory usage and network communication time were achieved. Furthermore, the
data and loop structures were modified to combine with other methods by Python and clarify data flow

in the program. The stable structures of metal nanoparticles were analyzed to reduce the amount of
rare metals in catalytic reactions, and a QW/MM method with the periodic boundary condition

treatment of explicit electron-charge interaction was developed.
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