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Development of computational techniques for optical materials and its applications
using time dependent density functional method

ZEMPO, Yasunari
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We have developed a highly-parallelized simulation program, which is based on the
real-time real-space Time Dependent Density Functional Theory. To maximize its potential, it is expected
especially to simulate optical properties in the development of organic materials. The practical
instrumentation was done in K-computer and other large scale machines. Started with a well-tested MPI
parallel technique on Earth Simulator, we have thoroughly advanced a MPI and OpenMP hybrid technique in
the development, and performed the instrumentation and optimization of the code, designed for the
architecture of the machine. We have successively demonstrated a 37% improvement in calculation time
comparison with the original. Together with technical improvement of the time evolution, the processing
of time-series of data and interactive usages with other programs are taken in account. The code is now
well-organized in practical use.
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