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Graphene is a promising material in a variety of scientific and technological fields
because of its many astounding properties, such as its high electron mobility at room temperature,
incredible mechanical strength, zero-gap band structure, and zero effective mass of electrons. In
particular, we are interested in its electron mobility for potential incorporation in high frequency
terahertz (THz) electronic devices. The electron mobility of graphene is affected by gas
molecules between it and the substrate as well as by charge impurities at the substrate-graphene
interface. Therefore, in this study, we have investigated the dependence on various substrates of
THz transmission and optical conductivity of large-scale graphene using THz time-domain
spectroscopy (THz-TDS). The substrates we examined are indium phosphide (InP), magnesium
oxide (MgO), indium arsenide (InAs), gallium arsenide (GaAs), and black polypropylene sheets
(BPPS). We found an unexpectedly large dependence of transmittance and conductivity of
graphene on the substrate used. We also investigated the effect of cw laser illumination on
graphene with THz-TDS.
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