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Development of an eye-safe lidar system using a 1.54t m Raman laser
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Abstract : We are developing an eye-safe lidar system using a 1.54um laser which is produced by a
- Raman scattering cell. In the first stage of the development, the maximum output from the laser was
45mJ/pulse. The methane gas pressure in the cell, laser pulse cycle and input energy of the Nd:YAG
laser are 18kgf/cm?, 3.33Hz and 200mlJ, respectively. The backscattered laser beam from a building

at a distance of 1.4km was successfully observed.
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Fig.2. Schematic diagram of the eye-safe lidar system
Table 1. System specifications.
Transmitter Receiver
Nd:YAG laser wavelength 1.06um Telescope Newtonian
Raman shift material CHy Focal length 1m
Shifted wavelength 1.54um Diameter 20cm
Output energy <45mJ/pulse |IF filter spectral width 55nm
Pulse repetition rate <3.33Hz Detector InGaAs pin-photodiode
Beam diameter 8mm Diameter imm
Digital oscilloscope 200Ms/s 8bit .
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Fig.3. Measured conversion efficiency as a function of
methane gas pressure in the Raman scattering cell. The
efficiencies were measured for four Nd:YAG laser input
energies at 10Hz repetition rate.
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Fig.4. Measured conversion efficiency as a function of input
energy. The efficiencies were measured for five Nd:YAG laser
repetition rate.
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