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Theoretical Analysis of the Optical Depth of Laser Produced
Plasma for the Voigt Profile
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Abstract Using the accurate expression of the Voigt profile we obtained, a method for the calculation of the optical
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depth of laser produced plasma is given out. Taking the magnesium laser produced plasma as an example, the optical
depth, and the escape probability of magnesium laser produced plasma based on the optical depth are calculated, and
the calculation results are in agreed with the experimental results. Finally, we point out a method to calculate the
resonance escape factor of laser produced plasma using the optical depth.
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Table 1 Emission characteristic of Mg [ 280 nm resonance lines

Wavelength Statistical Statistical Lifetime of excited Oscillator strength
A /nm weight g; weight g; state 721 /s fi/cm?
279. 5528 2 4 0.0138 0.4
280. 2704 2 2 0.0139 0.4
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Fig. 1 Lower levels of Mgl 280 nm line
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Table 2 Cross-section and number density of the absorbing atoms in the ground state of Mgl 280 nm

Wavelength Cross-section Number density of the atoms in the ground
A /nm s /m’ state N /em™*
279.5528 5.0117X10"# 9.05x 10"
280. 2704 2.5006X10" % 9.05X10"
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