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Microplasma discharge devices, or microdischarge devices for short, are a family of photonic devices which work on the familiar process of plasma excitation.  Microdischarge devices are special in that they are identified by containing the discharges within cavities from a few microns to a few hundred microns.  Previous generations of microdischarge devices were built using ceramics or silicon, which while functional, lack versatility and are difficult to manufacture. 
The goal of this research is to make more robust microdischarge devices that are easily crafted and are versatile enough to be used in applications such as chemical sensing, lighting, and novel medical applications.  Increased versatility can be accomplished by making the device more durable and more flexible, so as to be able to be placed in a wider range of applications.  This project attempted to make the improvements to durability and flexibility using new advancements such as the use of screen electrodes and nanoporous alumina as a dielectric material.
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Figure 1. 5 cm2 device operating in 300 Torr Ne.

The research into this area is still ongoing, but results are promising thus far.  Microdischarge devices utilizing glass-coated Al/Al2O3 with a screen electrode have been created which are capable of very intense, uniform discharges over larger areas at low voltages and a wide range of gas pressures.  These devices have been fabricated in both rigid and flexible forms, with the flexible forms maintaining functionality after multiple stresses.  More research is required to increase the voltage range of the devices at the upper extremes as well as improving the discharge uniformity and structural stability of the flexible devices.  






