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Effect of M* Factor of Laser Beam for a Non-Coaxial Lidar System
Gao Fei Hua Dengxin Wu Min Mao Jiandong Zhou Yi

(School of Mechanical & Instrument Engineering, Xian University of Technology, Xian , Shaanxi 710048, China)

Abstract The propagation properties of Gaussian beam are directly influenced by beam quality factor M?* and the
field of view of the receiver of lidar is limited mainly by the fiber core. The geometrical form factor which influences
the measurement performance of the lidar system is related strictly with the transmission properties of laser beam and
the configuration of the receiving system combined with the coupling fiber and the receiving telescope. This paper
discusses mainly the properties of the geometrical form factor due to the beam quality factor M* and the coupling fiber
core, in order to optimize the design of the transmitter and receiver of the lidar and to improve the detection
capability of the lidar. The numerical calculation shows that the coupling efficiency of the fiber is largely related with
location position of fiber from the focus of the telescope and its core; and the range in which the geometrical form
factor is less than one is largely influenced by M* factor and is increased with the enhance of the value of the M*.
The preliminary experiment is used to support the analysis of the influence factors on the performance for a non-
coaxial lidar system.
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Fig. 1 Schematic of the non-coaxial lidar system
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Fig. 5 Height distribution of the geometrical form factor with different M? factors
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