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Spectroscopic Diagnostics and Numerical
Simulation of HID Lamp Plasma (V)

— Numerical Simulation of Metal Halide Lamp —
I1l. Method for Calculation of Line Intensities
with Absorption and Calculated Results
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Abstract

We present a method to calculate spectral line intensities emitted from a HID lamp. The absorption of photons
in the working gas was taken into account. The emission profile of the line was determined taking the collisions
with mercury atoms into account. The width of the line profile increases with increasing number density of
mercury atoms. The emission profile is to be calculated at each point in the discharge tube, because the number
density of mercury atoms changes as a function of the position in the tube. The calculation of relative line
intensities emitted from mercury, sodium and scandium atoms and scandium ions will be compared with those of

the experimental values.
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Fig.1 A ray crossing the center of the discharge
tube.
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Fig.2 Configuration of the discharge tube.
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Fig.3 Ratio of spectral intensity TR for mercury
atom calculated by the method using the
transmission factor to that of FCON by the exact
caluculation method.
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Fig.4 Ratio of spectral intensity TR for sodium
atom calculated by the method using the
transmission factor to that of FCON by an exact
method.
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Fig.5 Ratio of spectral intensity TR for scandium
atom calculated by the method using the
transmission factor to that of FCON calculated by
the exact method.

1 ."i. .
= “oq
Q °
Qo8 t °
o .
-+
o
S 0.6 e
> -
a5 ° A °
c [ )
3 A )
_"é’ J
%5 04 r ° ‘.‘
Rl
kS
o
02 1 1 1
1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00

Line intensity FCON / W cm 2 sr '

6 Transmission factor # FHWCEE L/ZXH >
T LAFUIBET B AN MR TR EREL
KIS K 558E FCON Dt

Fig.6 Ratio of spectral intensity TR for scandium
ion calculated by the method using the transmission
factor to that of FCON by the exact method.
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Fig.7 Comparison of calculation for line intensity
with the experimental one.
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