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A small forbidden gap matched to low energy photons (meV) and a quasi-Dirac electron 
system are both definitive characteristics of bilayer graphene (BGR) that has gained it 
considerable interest in realizing a broadly tunable sensor for application in the microwave 
(GHz) to terahertz (THz) regimes. For these reasons, graphene field effect transistors (GR-FETs) 
have the potential to exceed the detection limit of most existing semiconductor quantum point 
contacts (QPCs).  This is due to the unique phase coherent length of open quantum-dot structures 
formed in bilayer graphene when exposed to GHz/THz radiation. Existing GR-FETs have been 
fabricated by micromechanical exfoliation of highly oriented pyrolytic graphite (HOPG-SG2) 
contacted with submicron-scale metal electrodes (Ti/Au or Pd/Au). The microwave 
transconductance characteristics show excellent photoresponse around the X band (~10 GHz) 
and are predicted to have continued sensitivity in the THz range after the measurement setup is 
optimized. Herein, improvements to the wiring setup, sample box architecture, graphite source, 
and bolometric heating of the GR-FET sensor were made in order to extend microwave 
photoresponse to 40 GHz and further improve THz detection. Future studies will include THz 
irradiation experiments (300-3000 GHz) using the same optimized experimental setup. THz 
photoresponse in this range will be important for future developments in medical imaging, 
spectroscopy, and communication which all exploit the unique linear non-ionizing benefits of 
THz radiation.  
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