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Nitrogen-doped nanoporous graphene is the unique platform for developing the novel graphene
functions by utilizing the interactions between the 3D curved surface and the chemical dopant,
which brings the Urbach tail states around the charge neutral point. In the graphene, when the
chemical potential is near the charge neutral point, phonon softening occurs via electron-
phonon interactions between n-electrons and E»; phonons. On the other hand, the effects of
nitrogen doping-induced formation of Urbach tail states on this phonon softening have not been
elucidated. In this study, we fabricated an electrical double layer transistor by filling ionic liquid
into nitrogen-doped porous graphene and performed simultaneous Raman spectroscopy
measurement with the carrier doping by applying gate voltages. We will report on the carrier
doping dependence of the G-band phonon, which originates from the £, phonon mode.
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