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Development report of the sodium temperature lidar  

for the observation of Arctic mesopause region 
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A new all-solid state, high power, injection seeded, narrow-band sodium lidar is proposed for the purpose 

of the long-term temperature observation in EISCAT radar site, Tromso, Norway (69.6N, 19.2E). It is 

based on two injection-seeded, LD-pumped Nd:YAG oscillators using sum frequency generation (SFG) 

technique to produce the laser at sodium D2 resonance line. In the seeder part, two techniques that 

established by Colorado State University (CSU) group are used; one is absolute frequency monitoring 

technique using cw 589 nm light with a heated sodium cell, the other is acousto-optic frequency shifter. 

Thus the upgraded items of the laser includes: (1) producing higher pulse laser output, 4W, (2) high beam 

quality (M
2 

<1.3) which LD-pumping Nd:YAG have made, (3) precise frequency locking using sodium 

cell Doppler free feature, (4) acousto-optic frequency shift technique. In this presentation, we show some 

preliminary experimental results. 
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Table 1. Spec. of the new sodium lidar. 

cw 1064 laser Innolight Mephisto 1W  

cw 1319 laser 
Innolight Mephisto 

500mW 

wavelength 589.156nm 

Max power ~4W 

Repetition rate 1 kHz maximum 

Pulse width  20-30 nsec 

bandwidth ~30 MHz 

Power stability +/- 5% 

Frequency 
monitor 

WS-7 or WSU-10, and 
Doppler free 
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Fig.1 Optical layout of the pulse laser. 
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Fig.2 Same as Fig. 1 except seeder laser part. 

 

 

 
 

 

Fig. 3 Resonantly scattered 589 nm laser through a 

heated sodium cell.
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