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A Study on the Microwave Electric-Field Focusing

Waveguide Systems for Driving Plasma Visible Light
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Abstract

In this study, a waveguide system for focusing the electric field is presented to emit the microwave-driven plasma
visible light. This system consists of a magnetron for the microwave power supply, the waveguide section for power
propagation, and the mesh-type cavity reactor. The quartz bulb containing a dose of sulfur powder and buffer gas Ar
is located in the reactor, and forced by the strongly concentrated electric field for generating and exciting the sulfur
plasma. That is, the conductor tips are loaded on each inner wall of the waveguide and the reactor, and then the plasma
bulb is positioned between the tips, hence focusing the strong electric field on the bulb. Furthermore the waveguide
section is designed for minimizing the degradations of matching characteristics according to the variations of the
electrical conductivities of plasma at the transitory phase for plasma generation, hence providing the stable operation.
Finally, the 2.45 GHz aluminum waveguide system is constructed, and then experiments for emitting the visible light
are performed by using 400 W-class magnetron, showing the validity of designed system.
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