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Plasma Temperature Profile in Microwave Discharge Lamps
Ryo Suzuki, Masato Saito, Keiji Watanabe
Advanced Technology R & D Center
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1-1-57, Miyashimo, Sagamihara 229-1195

A temperature profile in a spherical microwave discharge lamp which was filled with mercury and
iodine was measured, assuming local thermal equilibrium. The results indicate as follows: (1) The
plasma temperature is almost constant from the center of the lamp near to its wall, and sharply
decreases just near the wall. (2) When mercury content increases, temperature near the wall decreases,
and the distance between the plasma and the wall increases.

A simple numerical arc model for the lamp with the assumption of spherical symmetry is proposed.
In the model, we consider Hgl molecular radiation and simplified self-absorption of Hg resonance lines,
in addition to radiation of some Hg non-resonance lines, as the radiation loss. The calculated results
are similar to measured results.
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