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Long-Life Fluorescent Lamps Designed by Lamp-Life Estimation Method
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Abstract

In the design for long-life fluorescent lamps (FLs) with lamp lives of 10 000 hours and over, the conventional estimation
method has required burning the FLs for several thousand hours. As the operating lives of fluorescent lamps are determined
principally by the loss of the emission materials coated on their electrodes, we applied a laser-induced fluorescence technique to measure

the barium atom density in the vicinity of the electrodes and calculated the loss rate of the FL's emission materials. We developed a lamp-

life estimation method at initial burning time by barium atom density measurement. We then developed long-life, high-efficiency high-

frequency-operation circular and straight fluorescent lamps designed using this lamp-life estimation method.
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Fig. 1 Photograph of clear glass lamp under discharge operation
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Fig. 2 Relationship between burring time and emitter remainder
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Fig. 3 Energy level diagram of Ba for pumping and detection used LIF
measurements
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Fig. 5 Temporal distribution of Ba-LIF signal intensity, filament surface
temperature, and lamp voltage (7},) waveform
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Fig. 6 Power dependency of Ba-LIF signal intensity for 63 W - Hf
operated fluorescent lamp
(O : conventional type coil, ® : new type coil)
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Fig. 7 Electrical properties (e : W,, m : I,) for circular fluorescent lamp
fabricated as function of Kr / (Kr + Ar) ratio under Cu-Fe ballast
operation
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