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Abstract:This Letter describes the fabrication of a microelectromechanical systems (MEMS) 
bimaterial terahertz (THz) sensor operating at 3.8 THz. The incident THz radiation is absorbed by 
a metamaterial structure integrated with the bimaterial. The absorber was designed with a resonant 
frequency matching the quantum cascade laser illumination source while simultaneously 
providing structural support, desired thermomechanical properties and optical readout access. 
Measurement showed that the fabricated absorber has nearly 90% absorption at 3.8 THz. A 
responsivity of 0.1&deg;/&mu;W and a time constant of 14 ms were observed. The use of 
metamaterial absorbers allows for tuning the sensor response to the desired frequency to achieve 
high sensitivity for potential THz imaging applications. &copy; 2012 Optical Society of America. 
Number of references:16 
Main heading:MEMS 
Controlled terms:Electromechanical devices - Metamaterials - Micromechanics - Natural 
frequencies - Optical properties - Quantum cascade lasers - Sensors 
Uncontrolled terms:Bi-material - High sensitivity - Metamaterial structures - Optical readout - 
Quantum cascades - Responsivity - Sensor response - Structural support - Terahertz sensors - 
Thermomechanical properties  - THz imaging - THz radiation - Time constants 
Classification code:951 Materials Science - 931.1 Mechanics - 801 Chemistry - 744.1 Lasers, 
General - 741.1 Light/Optics - 704.2 Electric Equipment - 601 Mechanical Design 
DOI:10.1364/OL.37.001886 
Database:Compendex 
Compilation and indexing terms, Copyright 2012 Elsevier Inc. 
 


