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A high-pressure microwave discharges in compact-size quartz discharge chambers were investigated in order to apply to high intensity discharge lamps. It could be operated with high efficiency using a quarter wavelength antenna with small gap at the middle point by the 2.45 GHz microwave lower than 100 W. It was found that the microwave power can be directly supplied into the center of the lamp through the antenna without heating of the chamber wall. The plasma can be produced in antenna gap and can be completely isolated from the chamber wall discharge since the plasma diffusion is very slow at the xenon pressure higher than 5 atmosphere. As a result, the lamp efficacy operated by microwave pulse amounts to 195 lm/W at the maximum, which is by two times higher than that the conventional metal-halide lamps. Moreover, the luminous flux operated by continuous microwave is proportional to the microwave input power from 10 W to 90 W, which means that the present microwave discharge lamp can make light control by changing the microwave input power. It is confirmed that the microwave leakage from the lamp remained at very low level, since the microwave is propagating along the antenna wire covered by the quartz. 

In conclusion, the high-pressure microwave discharge lamps with antenna have wide application to various types of high-pressure discharge lamps filled with various additives to improve the lamp properties. 
