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Gas molecules absorption to graphene studied by laser terahertz emission microscope
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Laser terahertz (THz) emission microscope (LTEM) is a unique imaging system which provides two-dimensional (2-D) 
map of the THz pulse emission from a variety of electric materials and devices. LTEM directly reflects local dynamics of 

optically excited carriers followed by their ultrafast spatial displacement. In the present work, we apply LTEM to study gas 
absorption to graphene. It is well known that electrical and optical properties of graphene are affected by the adsorption of 
gas molecules. We fabricate THz emission plate by coating graphene on semi-insulating InP wafers, and observe the THz 
emission upon femtosecond optical pulse illumination. It is found that the emission waveforms strongly depend on both 
atmosphere and laser illumination. The results suggest that the oxygen absorption to the graphene together with water vapor 
changes surface depletion-layer potential of InP resulting in the change of the waveforms. Moreover, we found that UV light 
illumination enhances the oxidization of graphene and strongly affects the THz emission waveforms. One can visualize the 
2-D map of oxidization of the graphene by LTEM, and, since the changes in waveforms are sensitive to it, expect to develop 
sensitive, noncontact, and nondestructive environmental gas sensor.
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