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Considering full GW electron-hole interaction kernel, we developed
first-principles GW+Bethe-Salpeter method and implemented it in our original all-electron mixed
basis program. We applied our method to 26 typical organic molecules and investigated the
contribution of the full GW electron-hole interaction kernel. We found that our method has different

contributions for different types of excitons. These results were published in Phys. Rev. B, 106,
045113 (2022).

In addition, we applied our method to some inter- and intra molecular charge transfer excitations as
well and revealed that the contributions of the full GW electron-hole interaction kernel are
negligible small for inter-molecular charge transfer excitations however significant for
intra-molecular charge transfer excitations. These results were published in J. Chem. Phys., 159,
234105 (2023).
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