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Performance and eye-safety of a lidar using a low-power high-repetition LD-pumped Nd:
YLF laser at 1. 047 microns was evaluated by a simulation. The eye-safety criterion can be
satisfied if the laser output is shut off immediately for more than 1 second when the strong

returns from obstacles such as airplanes are detected in the lidar signals.

A compact and

maintenance-free eye-safe lidar system for atmospheric boundary layer measurements can be

constructed by using this method.
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Table 1 Maximum permissible exposure (MPE)
for pulsed laser.
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Table 2 System parameters for eye-safe
LD-pumped YLF lidar.

Laser LD-pumed YLF laser
Wavelength 1. 047 ym
Laser output energy 200 pJ/pulse
Pulse repetition rate 10kHz
Laser beam diameter 10 em
Laser beam divergence 0.3 mrad
Receiver optics
Telescope diameter 35 cm
Field of view 1mrad
Efficiency of optics 0.3
Optical bandwidth 0. 01 ym
Detector Photomultiplier
Quantum efficiency 0. 0008
Data acquisition system | Transient digitizer with
high speed data accumu-
lator
Range resolution 7.5m
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Fig. 1 Geometrical form factor for the simu-
lated lidar system.
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Fig. 2 Simulated received photoelectron number
and background photoelectron number.
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Fig. 3 Signal-to-noise ratio for 10, 000-shot data
accumulation.
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