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Investigation of Electron-Phonon Interactions in Porous Graphene Using a Transistor Device
and Raman Spectroscopy (!Graduate School of Science and Technology, Tsukuba University,

2Faculty of Science, Okayama University of Science, Institute of Pure and Applied Sciences,
Tsukuba University) OHayato Sueyoshi!, Yoichi Tanabe?, Jeong Samuel®, Yoshikazu Ito?

In bilayer graphene, the spatial inversion symmetry can be broken due to the difference in
potential energy between the upper and lower graphene layer, and the £, phonon mode, which
is originally Raman-inactive, becomes Raman-active. This breaking of spatial inversion
symmetry is also an inherent property of graphene with a curved lattice; however, this
phenomenon has not been observed using systematic carrier doping through transistor devices.
An electric double-layer transistor was fabricated by filling ionic liquid gels into the porous
graphene obtained via chemical vapor deposition and Raman spectroscopy measurements were
performed simultaneously with carrier doping into the porous graphene. The analysis of the G-
band in the spectra revealed a peak splitting caused by the emergence of £, phonon modes. In
this presentation, we will report changes of the graphene transistor in the Raman spectra in
response to carrier doping on the graphene's curved surface.
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