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Graphene has received significant attention due to its many unique properties, such as its two-
dimensiondlity, zero-mass and zero-gap band structure, and unsurpassed strength. Additionally, its
terahertz (THZz) properties are being studied for future ultrafast eectronics for information and
communication, sensing and other applications. However, the basic properties of graphene in the presence
of THz radiation are largely unexplored, athough many theoretica studies exist. In this study, we explore
the THz dynamics of graphene on indium phosphide (InP) and magnesium oxide (MgO) substrates, using
THz time domain spectroscopy (THz-TDS) and laser terahertz emission microscopy (LTEM). Using
LTEM, we compared the THz radiation from InP to the radiation through graphene on InP to find that
graphene decreases the amplitude of THz. Furthermore, we investigated the effect of continuous wave
(cw) lasers of different wavelengths on THz radiation and discovered that a 365 nm cw laser greatly
decreased THz transmittance through graphene on InP, but an 800 nm cw laser had no effect, proving
wavelength dependence of THz generation. We aso studied the spatial variation of THz absorption of
graphene on InP and MgO substrates using an LTEM system with THz-TDS, which alowed us to
visualize the localized transmittance distribution of graphene. Both THz-TDS and LTEM results help us
understand THz functionality in graphene on InP and MgO in order to devel op future electronics.
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