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the intensity of backscattering signals with simple system
design and data processing, which is well suited for cloud and
aerosol detections. Commercial direct detection lidars widely
use lasers at wavelengths of 532 nm, 910 nm, and 1064 nm1,2
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TABLE I. Comparison of different free-running SPDs.

InGaAs/InP SPD UCSPD11 SNSPD6

Fiber mode SMF/MMF SMF SMF/MMF
Polarization Independent Dependent Dependent
Temperature 223 K 300 K 120 mK
Volume Compact Moderate Bulky
PDE (%) 10 20 93
DCR (cps) 2000 60 1
Afterpulse (%) 10 0.94 0
MCR (Mcps) 1.6 37 25
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FIG. 3. Error corrections and cloud backscattering signal extraction. (a) Orig-
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