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Calibration of Rayleigh Doppler wind lidar receiver
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Abstract: The principle of direct detection of Rayleigh Doppler wind lidar and the wind retrieval was
introduced, and the internal structure of the lidar receiver was described. Factors that would create a system
deviation, like errors of splitting ratio of beam splitters and detection efficiency of the single-photon counter,
were analyzed to show the importance of calibration. The calibration can be achieved by counting and
comparing the count number from the two signal channels while regulating the intensity of incident laser.
The relationship between the calibration coefficient and signal intensity of the signal channel was found.
Difference of the performance between the two signal channels was less than 25 % in dim light condition. It
is indicated that the calibration has great influence on the detection of the transmission curves and radial
velocity. However, with the etalon transmission and symmetrical scanning mode in this system, the
calibration has no influence on the detection of wind field.
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Fig.1 Principle of Rayleigh Doppler detection with triple F-P etalon
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Fig.2 Schematic of the horizontal wind with four beams
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