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Correlation between a Structural Change and a Thermoelectric
Performance of a Glassy Carbon Thin Film Induced by Electron
Beam Irradiation

Inseon Oh*, Junhyeon Jo*, Ki-Seok An**, Jung-woo Yoo*"

ABSTRACT: Glassy carbon can be utilized in a variety of harsh environment due to exceptional thermal stability and
chemically impermeability along with scalability and low electrical resistance. In this work, we studied effects of
electron(e)-beam irradiation on thermoelectric properties of the glassy carbon film. E-beam irradiation triggered local
crystallization and/or amorphization of glassy carbon thin films, which was determined by a Raman spectroscopy. The
structural change by e-beam irradiation leads to the change in the doping level of the glassy carbon, which can be
inferred from the change of a Seebeck coefficient and an electric conductivity. The optimal power factor we obtained
for the irradiated glassy carbon film was ~200% higher than that of the non-irradiated sample.
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Fig. 1. Raman spectra of glassy carbon thin films after various
electron beam irradiation times with energy of (a) 7 keV,
5mAand (b) 0.2 MeV, T mA
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Fig. 2. Thermoelectric properties of glassy carbon thin films as a function of electron beam irradiation time at energy of (a, c) 7 keV,

5mA and (b, d) 0.2 MeV, 1 mA
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