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Physics simulations are generally large and require many grid points. Correspondingly, in
parallelization, the data access time and communication cost are longer than the time required to
compute the problem. To solve this problem, we developed the LRnLA algorithm. We have addressed
this problem by performing spatial integration and time evolution partially simultaneously. As an
example of large-scale computation, we analyzed surface plasmon polaron (SPP) propagation in
OLEDs and tomography from 3D seismic simulations and demonstrated that the algorithm is able
to compute the practical size of computation and in practical time. In the future, we plan to
investigate the parallelization of real-time TDDFT in space and time, and analyze optical materials.
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