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Design of Direct Detection Doppler Lidar with Coherent Light Path
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Abstract A direct detection Doppler lidar system with coherent light path which can work in high altitude area is
proposed. Design of the optical path system is improved on the basis of coherent lidar system, the atmospheric
molecular scattering light is used for wind speed measurement. The optical path of direct detection system is
simplified by photoswitch and monostatic telescope. The photoswitch is composed of polarization splitting prism and
1/4 wave plate. The stability of optical path is improved. The etalon with fixed cavity length is adopted. The
wavelength of pulse laser is tunable. The tuning range is about 10 GHz after optimization. The simulation design
and equipment selection of the system are completed.
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Fig. 1 Atmospheric molecular backscatter coefficient with the laser wavelength of 354.7 nm
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Parameter Value
Wavelength /nm 354.7
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Table 2 Parameters of main devices of the system
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Device Parameter Value
Wavelength /nm 354.7
Pulse energy /m] 20
Pulse duration /ns 6-8
Tunable laser
Repetition /Hz 100
Frequency tunable range /GHz 10
Divergence angle /mrad <1
Diameter /mm 200
Telescope L
Magnification 40
Rys /GHz 12
FWHM of the edge /GHz 1.7
F-P interferometer Edge separation /GHz 4.3
Locking separation /GHz 1.3
Peak transmission @355 nm 60 %
PMT Quantum efficiency 35%
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