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Abstract: We have studied photonic crystal (PC) films in the form of planar silicon membranes suspended in air, and report on design, analysis, fabrication and optical characterization of such films. We review the optical properties of PC films, and some of their demonstrated device applications.  We report our progress in developing modal expansion using two-dimensional Bloch waves as a method to analyze the guided modes and resonances of PC films.  Single-layer PC films can be used as broadband low-loss mirrors, and planar double-layer PC films can be used as frequency-dependent mirrors, where the spectral response can be micromechanically tuned.  We have fabricated and characterized broadband mirrors experimentally [1], [2], and we report on reflectance and transmittance spectra that we have measured.  We have also fabricated sensors based on PC films with optical read-out [3], and we report on the sensor performance we have measured.
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