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Precise laser wavelength control system for the CO, DIAL
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Abstract

We are developing precise laser wavelength control system for the CO, DIAL because measurement accuracy of
the CO, DIAL depends on tuning accuracy of laser wavelength to the absorption line. In this paper, we compared
with two wavelength control methods which is frequency modulation method and Pound-Drever-Hall method for a
CO, cell and an etalon. We obtain optimum condition of modulation for minimum tuning accuracy.
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Fig.1 Block diagram of frequency stabilization system using Fig.2 Block diagram of frequency stabilization system using

Pound-Drever-Hall method.
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Table 1 Parameters of a CO, absorption cell
Sign Explanation Value
o(w) | Absorption cross section
L Length of cell 80[cm]
N Number density of CO, 1.415[number/£]

Table 2 Parameters of an etalon

Sign Explanation Value
F Finess 10
Wrsr Free Spectral Range 10[GHZz]
0 Angle of incidence O[rad]
r Reflectivity 0.731335
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Fig.3 Transmission characteristics of CO, cell and
etalon.
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Fig.4 Frequency turning accuracy dependence of
modulation frequency for each methods and elements.

Table 3 Optimum modulation frequency and minimum

af
Etalon CO,cell
PDH | FM | PDH | FM
Modulation Frequency [GHz] | 5.00 | 0.50 | 1.39 | 1.33
Minimum 4af [MHz] 053 | 220 | 131 | 46.7
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