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Calibration of laser frequency for Na temperature lidar using resonance scattering signal 
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Abstract: Calibration of laser frequency is very important for mesospheric temperature measurements by metal 
atom resonance scattering lidars as sodium (Na) temperature lidar. A Na cell fluorescence spectrum can be useful 
for the calibration. However, it is not suitable for our lidar system because Na resonance frequency (589 nm) as a 
laser pulse is obtained by mixing two laser pulses (1064 nm and 1319 nm). A previous calibration method without 
Na cell, which is a curve fitting of simulated metal resonance line to scanned metal resonance line using the metal 
layer, takes time so it has difficulties in an accurate calibration. By applying three-frequency wind measurement 
method [She and Yu, 1994], we succeeded in calibration of laser frequency with a higher quality in a shorter time 
than the previous method. In this study, we report the new calibration method and the results. 
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Fig. 1. (a) shows simulated Na D2 lines for T = 
150 K, 200K, and 250 K. (b) shows calibration 
curves calculated by absorption cross-sections at 
three frequencies as shown in (a) by vertical solid 
and broken lines. 
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Rw = (Ip - Im) / Ia  (1) 
Rt = (Ip + Im) / 2*Ia (2) 
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Fig. 2. Comparison of monthly mean temperature at 
87 km between Uji in Japan and New Mexico and 
Colorado in the USA. 
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