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Two-dimensional materials such as graphene have a very small heat capacity
and in-plane thermal conductance, and thus are very promising for realizing sensitive and fast
terahertz thermal sensors. By using CVD-grown graphene, we have developed a photodetector with a
suspended graphene layer and two different types of metal electrodes. When irradiated with the input

light, the graphene film is heated up, and the Seebeck effect causes a voltage output between the
two electrodes (Au-Al). We have found that when the input light power< 2mW, the photodetector gives
a responsivity of ~90 V/W. Moreover, when the modulation frequency of the incident light is
increased from 100 Hz to 1 kHz, there is no observable decrease in the optical response, indicating
that the thermal time constant is very small. The result shows that the fabricated graphene
photodetector will be useful for realizing sensitive and fast terahertz sensors.
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