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Particle Density Calculation for the Positive Column of a
High Frequency Operated Fluorescent Lamp
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Abstract

The time and radial dependent behavior of the excited particle densites of a positive column in
a fluorescent lamp(38mm 40W) is calculated which is driven by 5~13 kHz power supply. In the
calculation, the ground state, 6°P,, 6°P,, 6°P, states, and ionization state of mercuy energy levels are
considered, and 2 Electron Group Model is used for the electron energy distribution function. The
results are very different from the common assumption that the excited particle densities are radially

parabolic or Oth Bessel function.
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Fig. 1. Energy level of mercury atom
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Table 1. Mercury ion mobility and diffusion coe
fficient of ion and excited atom in rare
gas(0¢C, 1 torr)

T He Ne Ar B il
4 14200 | 4310 | 1340 | crifvolt sec
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Fig. 3. Variation of various particle densities(
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