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Abstract

The electrodeless high intensity discharge lamps operated by microwave power has been expected as next generation lamps since they
have excellent properties such as long-life, high efficiency and environmental friend. In the present work, a high-pressure microwave
discharge in small-size quartz chamber was examined using the slot launchers equipped at the top of a coaxial waveguide where a low-power
microwave launched by the magnetron with 2.45 GHz is applied for the lamp ignition. It is important to suppress the microwave leakage from
the discharge chamber for the practical use of the present lamp. It was found in the present study that the discharge could be sustained by the
microwave power of 10 ~ 30 W even at atmospheric pressure of argon and/or xenon gases, where the microwave leakage from the discharge
chamber was much lower than the warning level in the case that the slot is opened at the most suitable position on the launcher of the coaxial
waveguide. This feature can be explained in such a way that the microwave is effectively absorbed by the high-pressure gases in the
discharge lamps to produce high-density plasmas, which contributes to suppress the microwave leakage from the lamp. A small amount of
additives such as metal iodides was included in the discharge lamps to improve the lamp efficacy. As a consequence, the lamp efficiency of
38.8 Im/W was accomplished. The increase in lamp efficiency is originated from light emission in the visible region from Sc and Na atoms
produced by vaporized additives in the discharge lamp. However, the lamp efficiency still remains smaller than that for the practical use
because the lamp wall temperature is not so high to keep the vapor pressure from additives high enough to improve the lamp efficiency. The

new design for the launcher and coaxial-rectangular waveguide converter with low power loss have been taken into account to improve the

discharge of the lamp.
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Fig.7 Schematic diagram of “gas-flow type” discharge lamp

Table 1 Specification of “gas-flow type” discharge lamp

Inner diameter 7 mm
Height of chamber 7 mm
Volume 270 mm3
Gas Ar
Gas pressure 55Torr~760Torr
Wall load at 20W 8.7 Wicm?

Table 2 Specification of “sealed type” discharge lamp

Type A-l Type A2 TypeB-1 Type B-2
Inner diameter 7 mm 7mm 7mm 7mm
Height of chamber 10 mm 10 mm 7 mm 7mm
Volume 270 mm?® 270 mm3 154 mm?3 154 mm?3
‘Wall load at 20W 8.7Wicm? | 87Wilm? | 120 W/iem? | 120 Wem?
Ar Gas 1Torr 300 Torr 1Torr 300 Torr
Nal 25mg 0.45 mg 25mg 0.45mg
Scls 25mg 0.45mg 25mg 0.45mg
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Table 3 Experimental result of “sealed type” discharge lamp

Type Al Al Bl B2
o | ) i 7\’\" - Wi W
Spacer With spacer ithout ithout Without
spacer | spacer spacer
Mumination 0.211x 13.21x 611x 247 Ix

Total luminous flux
(Caleulated)

Luminous efficacy | o 0 1ony | 2081mAW | 061ImW | 388ImwW
(Calculated) | |
Brightness
(Caleulated)

0.71m 41.51m 192 Im 776 Im

0.10 cd/em? 6.73 cd/em* 51.5 cdlem? 220.5 cd/em?
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Sealed discharge lamp Type A-1 with spacer
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Table 3 Pressure of “sealed type” discharge lamp theoretically

calculated
Type A-1 Type A-2

Nal 0 - 0

Normal Scl ) 0 ‘ 0
Temperature Ar 1 | 300
Total | 1 300

| Nal 1 1

N Scl; 3 3

700°C

A 3 973
TUM],i, 7 - 977

Nal 44 44
Scly 544 544

1000C

Ar 4 1273
Total 1773 1861
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