MEMS based silicon-air-silicon long wave infrared spectrometer
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[bookmark: _Hlk109980622][bookmark: _Hlk109981250]Infrared sensing serves as a key enabling technology in several military and commercial applications. Multispectral thermal imaging systems capture emitted radiation over multiple discrete wavelength bands of interest. This allows for the extraction of the spectral signatures of objects of interest leading to enhanced discrimination of targets in the presence of background thermal clutter. Conventional multispectral imaging systems are realized using a filter wheel and individual bandpass filters and are characterized by significant size, cost, and mechanical complexity. A Fabry-Perot filter consists of two parallel mirrors separated by an optical cavity. The mirrors are typically distributed Bragg reflectors (DBRs) consisting of alternating quarter-wave thick layers of high and low refractive index materials.[1]. The transmission falls off rapidly at wavelengths away from the peak resonance value, leading to a spectrally isolated pass-band. By controlling the mirror separation using electrostatic actuation, the transmission pass-band can be swept over a range of wavelengths, realizing an electrically tunable optical filter [2]. Microelectromechanical systems (MEMS) based Fabry-Perot interferometers (FPIs) have been used to fabricate infrared filters operating all the way from short wave infrared (SWIR) up to long wave infrared (LWIR) wavelengths [2-4]. MEMS based FPIs offer low size, weight, and power (SWaP) platforms for carrying out spectroscopic and chemical/biological sensing while being mechanically robust and field-portable unlike traditional bulk-optics based techniques. We present the design, fabrication and optical characterization data of thin film electrostatically tunable Fabry-Perot filters operating in the LWIR (9 -13 µm) which employs distributed Bragg reflectors composed of silicon and air-gap layers to achieve high refractive index contrast.  The transmission characteristics of the MEMS based FPI were measured using a Perkin Elmer Fourier Transform Infrared Spectroscopy (FTIR) system. The pass-band of the FPI was tuned from 12.5 µm to 9 µm by applying a sinusoidal AC voltage between the top and bottom DBRs. The FPIs exhibited peak transmission values greater than 20% and full width at half maximum (FWHM) values less than 360 nm.
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