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Abstract:We propose a detector of terahertz radiation based on a double graphene-layer 
heterostructure utilizing the tunnelling between graphene layers and the resonant excitation of 
plasma oscillations (standing plasma waves). Using the developed device model, we substantiate 
the detector operation and calculate the spectral characteristics. It is shown that the detector 
responsivity exhibits the resonant peaks when the frequency of incoming terahertz radiation 
approaches the resonant plasma frequencies. These frequencies are tuned by the bias voltage. The 
height of the responsivity resonant peaks in sufficiently perfect double graphene-layer 
heterostructures can markedly exceed those in the resonant plasma-wave detectors based on the 
standard heterostructures and utilizing the plasma hydrodynamic nonlinearity. &copy; 2012 IOP 
Publishing Ltd. 
Number of references:24 
Main heading:Graphene 
Controlled terms:Detectors - Electromagnetic wave emission - Heterojunctions - Plasma 
oscillations - Plasma waves - Terahertz waves 
Uncontrolled terms:Device models - Graphene layers - Non-Linearity - Plasma frequencies - 
Plasma resonance - Resonant excitation - Resonant peaks - Responsivity - Spectral characteristics 
- Terahertz detectors  - Terahertz radiation 
Classification code:711 Electromagnetic Waves - 714.2 Semiconductor Devices and Integrated 
Circuits - 761 Nanotechnology - 804 Chemical Products Generally - 914 Safety Engineering - 
932.3 Plasma Physics 



DOI:10.1088/0022-3727/45/30/302001 
Database:Compendex 
Compilation and indexing terms, Copyright 2012 Elsevier Inc. 
 


