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High perfoemance computing for quamtum many-body problem using accelerators
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In this research, we have studied high performance eigenvalue solver for
quantum many-body problem on parallel computers using accelerators. We have proposed the calculation
strategy suitable for GPUs and the communication avoiding method in considering the physical
property. And then, we discussed accumulation of round-off and truncation errors and a precision
issue in large simulations requiring a great number of calculations, and we developed the
high-performance quadruple precision library to avoid this issue. Moreover, we simulated the quantum
many-body problems using our proposed solvers and discussed the property of the problem by using
the simulation results.
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