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Abstract Narrowband sodium fluorescence lidar can be used to measure wind and temperature of sodium layer from
80 km to 110 km, which is the development trend of high-altitude atmospheric sounding. This paper reports a most
recently developed fiber-coupled all-solid-state narrowband sodium fluorescence lidar, introducing the whole design,
key technologies and the preliminary measurement results. This system has achieved the sodium number density and
temperature detection of the sodium layer over Beijing. This all-solid-state lidar has good stability, high reliability
and less hardware adjustments, which provides a good means for sodium layer measurement.
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Fig. 1 Na D, fluorescence spectrum of Doppler broadening and Doppler shift
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Fig. 2 Correction curve of wind and temperature
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Fig. 3 System design of all-solid-state narrow-band sodium fluorescence lidar
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System parameters of the all-solid-state narrow-band sodium fluorescence lidar
Parameter Value
Wavelength/nm 589. 1583
Pulse energy/m] 150
Repetition rate/ Hz 15
Linewidth/ MHz 80
Telescope/mm 800
Field of view/mrad 1
Filter bandwidth/nm 1
PMT H7421—40

Photon counting board
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Fig. 6 Timing diagram of the all-solid-state sodium lidar
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Fig. 8 The sodium number density and temperature measurement results over Beijing
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