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Examination of optimum frequencies for 3-frequency measurement by potassium resonance lider 
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Abstract:
Mesopause region is a boundary of neutral atmosphere and ionospheric plasma, and they interact each other 

actively. However, the interactions are still not understood quantitatively due to the lack of observations, 
especially in Polar Regions. We are developing a new resonance lidar system with multiple wavelengths and plan 
to install and operate it at Syowa (69S), Antarctica. The lidar will observe temperature profiles and variations of 
minor constituents such as Fe, K, Ca+, and aurorally excited N2

+. In this study, we examine optimum frequencies 
in order to determine temperature profiles and vertical wind speed (= offset of laser frequency) by 3-frequency 
measurements with a potassium (K) resonance lider. 
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Fig. 1. Variation of the absorption cross-section of the K (D1) transition 
with temperature for 39K+41K. Three curves show calculated backscatter 
cross sections for T = 125 K, 200 K, and 275 K assuming laser pulse 
FWHM of 50 MHz.  
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Fig. 2. Scatter plot of calculated Rw and Rt by absorption cross-sections 
at three frequencies as shown in Fig1 by vertical broken lines. 

Fig. 3. Calculated errors for T = 125 K, 200 K, and 275 K using 
equation of (3). Vertical broken lines show same 3 frequencies 
(fm, fa, fp) as Fig1. 
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