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Abstract

The fluorescent lamp has been successfully modeled by employing the radial variation of particle density and
considering driving circuit effects on the characteristics of discharge process. The electron energy distribution
is assumed to have a Maxwellian. The electron mobility and the ambipolar diffusion coefficients are considered
to vary with an electron energy rather than a simple uniform value. Energy states of mercury atom in the
discharge process are regarded as six levels rather than simple 4 or 5 levels. These discharge processes have
been accurately solved by numerically employing mixed the FDM and the 2nd Runge-Kutta method. This
model was applied to analyzing real circuit. Simulation and experimental results were presented to verify the
feasibility of the modeling. Sirmulation and experimental results were presented to verify the feasibility of the
modeling.
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Fig. 1. A fluorescent lamp circuit for modeling
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Fig. 2. The transition rate coefficients
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Table 1. Simulated and measured values of rms
voltage and current
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Fig. 3. A simulation result of lamp voltage and
current
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