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Electromagnetic waves with frequencies in the terahertz (THz) range have potential uses in
imaging and ultrafast communication that would be safer, faster, and more accurate than current
imaging and wireless communication technology. However, while many devices can operate in
frequencies both smaller and larger than THz, it is currently difficult to achieve high power THz
emission or sensitive THz detection. Therefore, we study the use of graphene as a THz emitter and
detector. Specifically, we use two types of graphene samples: a distributed-feedback dual-gate
graphene-channel field-effect transistor (DFB-DG-GFET) for emission and an asymmetrical dual-
grated-gate graphene field-effect transistor (ADGG-GFET) for detection. For emission, we use
Fourier transform infrared (FT-IR) spectroscopy, which consists of a cryostat containing the
graphene sample, and a bolometer to detect the THz radiation. The graphene sample is first excited
using current injection, and the carriers in population-inverted graphene can then recombine to
emit THz photons. Previously observed single mode emission at 5.2 THz from a DFB-DG-FET
suggests that this structure can be viably used as a THz laser. We try to reproduce these results and
achieve better operation at higher temperatures. For the detection experiment, we use a uni-
traveling carrier photodiode (UTC-PD) as a THz source and place the ADGG-GFET under THz
radiation. Using a lock-in amplifier, we look for an increase in the sample’s current as a signal of
carrier excitation caused by THz radiation. We expect to see a strong photocurrent response,
moving us closer to finding a graphene structure with optimal THz detection capabilities.
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Introduction Graphene as a THz Device
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THz Detection Experimental Setup
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