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Abstract:   
Microcavity discharge (microplasma) devices are a new generation of micro-
optical sources and detectors that have been fabricated in multilayer 
semiconductor, ceramic, and metal/dielectric/metal structures. Capable of 
producing photons from the infrared to beyond the ultraviolet spectral region, 
these devices are well suited for integration with micro-optoelectronic, fluidic, 
and mechanical systems. The remarkable properties of glow discharges confined 
to mesoscopic dimensions — including nanoliter volumes, operation at 
atmospheric pressure (and beyond) and specific power loadings of tens of kW-
cm–3 — are discussed. The optical and electrical characteristics of devices as 
small as 10 µm, and arrays with 4 • 104 pixels at packing densities  104 cm–2 
are presented. Also, a microdischarge-excited optical amplifier has been 
demonstrated. Gain on the 460.03 nm transition of the singly-charged Xe ion has 
been observed in a segmented, linear array of microdischarges produced in a 
multilayer ceramic chip weighing only 0.5 g but having a gain length of ~1 cm.  
Photodetection in the ultraviolet, visible and near-infrared with microplasma 
devices having pyramidal Si microcavity cathodes has been observed and is 
described.   
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beam-pumped lasers.  Since joining the University of Illinois faculty in 1979, he 
has been engaged in research in molecular and ultrafast laser spectroscopy, 
visible and ultraviolet lasers (including the first ultraviolet and violet fiber 
lasers), high optical field-matter interactions, and microplasma devices. He is a 
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