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摘要: In the Dyakonov-Shur terahertz detector the conduction channel of a heterostructure High 
Electron Mobility Transistor (HEMT) is used as a plasma wave resonator for density oscillations 
in electron gas. Nonlinearities in the plasma wave propagation lead to a constant source-to-drain 
voltage, providing the detector output. In this paper, we start with the quasi-classical Boltzmann 
equation and derive the hydrodynamic model with temperature dependent transport coefficients 
for a two-dimensional viscous flow. This derivation allows us to obtain the parameters for the 
hydrodynamic model from the band-structure of the HEMT channel. The treatment here also 
includes the energy balance equation into the analysis. By numerical solution of the hydrodynamic 
equations with a non-zero boundary current we evaluate the detector response function and obtain 
the temperature dependence of the plasma resonance. The present treatment extends the theory of 
Dyakonov-Shur plasma resonator and detector to account for the temperature dependence of 
viscosity, the effects of oblique wave propagation on detector response, and effects of boundary 
current in two-dimensional flow on quality of the plasma resonance. The numerical results are 
given for a GaN channel. We also investigated a stability of source to drain flow and formation of 
shock waves. Published by Elsevier Ltd. 
入藏号: WOS:000309313600019  
语种: English 
文献类型: Article 
作者关键词: Plasma resonance; Terahertz detector; Plasma waves; Field effect transistor 
KeyWords Plus: FIELD-EFFECT TRANSISTOR; CONDUCTION CHANNELS; TERAHERTZ 
RADIATION; ELECTRONS; TRANSPORT; FLUID 
地址: [Rupper, Greg; Rudin, Sergey; Crowne, Frank J.] USA, Res Lab, Adelphi, MD 20783 USA 
通讯作者地址: Rudin, S (通讯作者),USA, Res Lab, 2800 Powder Mill Rd, Adelphi, MD 20783 
USA. 
电子邮件地址: sergey.i.rudin.civ@mail.mil 
出版商: PERGAMON-ELSEVIER SCIENCE LTD  
出版商地址: THE BOULEVARD, LANGFORD LANE, KIDLINGTON, OXFORD OX5 1GB, 
ENGLAND  
Web of Science 类别 : Engineering, Electrical & Electronic; Physics, Applied; Physics, 
Condensed Matter 
研究方向: Engineering; Physics 
IDS 号: 013OB  
ISSN: 0038-1101  
29 字符的来源出版物名称缩写: SOLID STATE ELECTRON  
ISO 来源出版物缩写: Solid-State Electron.  
来源出版物页码计数: 7  


