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Resent researches on Gas Sensing with Graphene
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Carrier doping induced by adsorbed gas molecules changes conductivity of graphene.

For advanced graphene device it is valuable to characterize local
condition of graphene films.

In this study, we propose a hew approach (THz emission) to
evaluate 2D distribution of gas molecules on graphene.



How to generate THz pulses Q
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THz Emission from Various Materials @
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One can observe terahertz (THz) radiation from various
kinds of materials, when excited with a femtosecond laser,
owing to ultrafast current modulation. THz waves reflect
various kinds of properties such as local electric field,
particularly ultrafast transient phenomena, in their
waveforms
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Scanning Laser THzEmission Microscope Q
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One can visualize the emission image by scanning the laser beam
oh it, the resolution of the image is limited by the laser beam
diameter rather than THz wavelength. Thus construction of a laser
THz emission microscope (LTEM) would provide a new tool for
material science and application.
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Approach Q

Graphene Osaka University
Terahertz emission from semiconductor
surface due to photoexcited surge current.
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Distribution of THz Wave Amplitude £
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Terahertz Waveforms
in Air and Vacuumm
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UV light illumination effect &
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Under ambient conditions Under UV illumination

UV illumination assists
oxidation of graphene.

NANO: Brief Reports and Reviews 6,
409 (2011)
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Discussion -
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Changes in THz waveforms are caused by the existence of
electric dipoles induced by adsorbed oxygen molecules.




THz imaging e
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Summary Q

Osaka University

» THz waveforms from graphene-coated InP changed with
time under pulsed laser excitation.

# The first peak in the THz waveform increased and the
second peak decreased under the illumination of fs
laser.

# No changes in Vacuum.

# UV light illumination enhanced the change of the
waveforms illumination.

» Large intensity distribution of THz radiation indicates the
feasibility of 2D mapping of adsorbed gas molecules.

» The change of the THz waveforms can be explained by
modification of the surface depletion-layer potential of InP
due to the adsorbed gas molecules.
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