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Study of Flat Light Source Based on Poly-Phase AC Discharge in Multi-Pole Magnetic Field

Kazunori MATSUMOTO, Tomohisa YAMAMOTO*!, Seiji ODA*2, Shigekazu YAMAZAKI*3

Department of Electronics and Informatics

Summary

A proto-type flat light source is designed and made experimentally, which is based on light emission
from a discharge/plasma generated by a poly-phase ac electric power source in a multi-pole magnetic field.
The most basic point to be considered is a pitch length of the multi-pole magnetic field, because the magnetic
field distribution is mainly determined by the pitch. When the pitch is small, the magnetic filed dumps rapidly
leaving from the surface of the magnetic sheet. On the other hand, for a large pitch, the magnetic field reaches
far from the surface. We can control a thickness of a light emission layer by changing the pitch, since a
discharge/ plasma contributing to light emission depends strongly on the filed distribution. A four-phase ac
power source is designed on the bases of a normal inverter circuit and made experimentally. The power
source supplies electricity to a real flat type light source without a glass window and a discharge/plasma and
a light emission is observed over the surface of the ceramic substrate on which 40 electrodes are installed.

Key Words:  flat lamp, multi-pole magnetic field, poly-phase ac power source, multiple-electrodes, glow discharge

*1 Department of Mechanical System Engineering, Faculty of Engineering,
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