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First-princples study of the electron-phonon couplings
in organic molecular crystals

. . . . . *
WANG Lin-jun, LI Qi-kai, SHUAI Zhi-gang
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The electron-phonon couplings are important factors to deteimine the charge transport properties in organic
molecular systems. Therefore, it can help us to understand the intrinsic charge transport mechanism in organic molec-
ular crystals. Starting from the experimental lattice parameters, we calculate the electronic structures and the phonon
modes with density functional theory, then we evaluate the electron-phonon coupling constants by projecting the first-
principles to tight binding model and by finite derivatives. The relationship between election-phonon couplings and
pressure have been analyzed. While the phonon frequency is found to increase with pressure, the electron-phonon
coupling strength is found to decrease with pressure.

Keywords: organic cystal; electronic structure; Holstein model; election-phonon coupling constants; pressure
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