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Large-scale excited state calculations based on many-body perturbation theory
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Energy conversion devices such as solar cell and fuel cell have attracted
enormous attention as solutions to solve the current energy and environmental problems. To improve
the efficiency of these devices, it is very important to understand the mechanisms of the energy
conversion. For this purpose, it is important to understand the precise electronic structure of the
materials used in these devices, and necessary to use highly accurate electronic structure
calculation method based on many-body perturbation theory (GW/BSE). However, its computational cost
is very high and application of GW/BSE is limited. In this work, we develop a GW/BSE program, which
is capable of large systems, performed a critical assessment for the semiconductor/insulators, and
clarified its applicability and limitations.
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0.00 | 3.32 -1.23 | 2.27 -2.89 | 142 Thiswork, 4x4x4 k-point, Npper=8-64
0.00 | 3.35 -1.23 | 2.30 -2.90 | 1.45 | Thiswork, 4x4x4 k-point, Nppep=8-216
0.00 | 3.30 -1.19 | 240 -2.86 | 141 Thiswork, 6x6x6 k-point, Npper=8-64
0.00 | 3.30 -1.20 | 2.23 -2.83 | 140 Del Ben et al. [Phys. Rev. B 99, 125128 (2019).]
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