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Terahertz Wave Modulation by Graphene/Semiconductor Junction
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While the highly tunable conductivity of charge carriers through gating is one of the attractive
features of graphene, it also means that the conductivity of graphene can be adversely affected
by accidental doping in a rather uncontrolled fashion. It has been shown that adsorption of
environmental gas molecules can drastically affect graphene’s DC and optical conductivities.
For detection and identification of molecular adsorbates on graphene, it is necessary to develop
aversatile and convenient method that probes local conductivity or doping but does not require
the fabrication of electrical contacts. In the present study, we demonstrate a new approach
to visualize the distribution of molecular adsorbates on graphene using terahertz emission
spectroscopy and imaging. We found that the waveforms of terahertz radiation from graphene-
coated InP sensitively changed with the type of the atmospheric gas, the laser illumination time.
The terahertz waveform change is explained through band structure modifications in the InP
surface depletion layer due to the presence of localized electric dipoles induced by adsorbed
oxygen. These results demonstrate that terahertz emission serves as a local probe for monitoring

adsorption and desorption processes on graphene films and devices, suggesting a novel two-

dimensional sensor for detecting local chemical reactions.
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