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Abstract A Nd:YAG laser emits two 532-nm laser beams to pump two pulsed dye lasers, respectively. Then one
dye laser will emit a 589-nm laser beam for Na layer detection, while the 770-nm laser beam for K layer detection is
obtained from the other dye laser. The scattering echoes of these two laser beams are collected with the same
telescope, and transmitted by two fibers set in the telescope’s focal plane, respectively. Therefore, we have realized
the simultaneous observation of Na layer and K layer by using only one lidar system and have gotten a new and

economic detection tool for upper atmospheric Na layer and K layer observation.
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Fig. 1 Principle of Na and K layer simultaneous observation by lidar
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Table 1 Key parameters of Na and K lidar

Detection species K atomic Na atomic
Laser type ND6000 Sirah
Wavelength /nm 770 589
Pulse energy /m] ~60 ~40
Beam divergence /mrad ~0.5 ~0.5
Repetition rate /Hz 30 30
Telescope diameter /mm ~¢$1000 ~¢$1000
Telescope focal length /mm ~2100 ~2100
Field of view /mrad ~1 ~1
Filter bandwidth /nm 1 1
Detector Photon counts Photon counts
Time resolution /min 2.8 2.8
Range resolution /m 192 192
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and K lidar with D1 and D2 line

Detection species Na D2 line Na D1 line K D2 line K D1 line
Wavelength /nm 589. 158 589.776 766. 701 770.108
Pulse energy /m] ~40 ~40 ~60 ~60
Linewidth(FWHM) /GHz ~1.5 ~1.5 ~1.8 ~1.8
Oscillator strength 0. 6408 0.3201 0.6682 0.3327
Filter bandwidth /nm 10 10 10 10
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Fig. 2 Comparation of Na and K D2 line and D1 line detection by lidar. (a) Na echo, (b) K echo
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Fig. 3 Original echo and density of Na layer and K layer. (a) Na layer, (b) K layer
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Fig. 4 Na and K layer evolvement with time by

lidar observation. (a) Na layer. (b) K layer
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