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Numerical Analyses of Optical Characteristics for In-line Type Compact Lidar

This study reports the analyses of optical characteristics for in-line type compact LIDAR. At first, the annular
beam propagation was calculated and compared with Gaussian beam propagations. Next, geometrical form factors
of LIDAR equation and signal-to-noise ratios of simulated LIDAR echo were also estimated with the annular
beam and in-lined optics. The results were compared with coaxial LIDAR optics with a Gaussian beam. These
results show the unique features that the annular beam gets to be transformed to the main sharp beam with the
narrow diffraction angle, and that echoes could be obtained from right after the LIDAR system.
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Table 1. Specification of In-line type Compact LIDAR

Light Source Diode Pumped Nd:YLF Laser
Energy / Pulse width | 80 J/ 5ns
Wavelength 1.047 um
Detector NIR Enhanced Si APD
Responsibility 36A/W at 1.064 ;1 m
Quantum Efficiency | 40%
Noise Factor 32
Telescope Schmidt Cassegrain
Clear Aperture 305mm?
Focal Length 3048mm
Field Stop Aperture 650 L m
System Parameters
Optical Efficiency 0.3
Spatial Resolution 7.5m (A t=50ns)
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Fig.1 Transmitting Gaussian and Annular Beams.
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Fig.2 Variations of transmitting laser beams in regard to the | Fig.3 Variations of intensities and half
propagating distance r. Solid lines indicate the annular beam of | widths at 1/e? maximum of the center main
diameter 300mm®, dashed lines and dotted lines express gaussian | peaks. Solid, dashed and dotted lines

beams of diameter 300mm® and 100mm®, respectively.

indicate annular(300mm ®) and gaussian
beams(300mm®, 100mm ®), respectively.
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Fig..4 Geometrical form factor Y(r) and SNR(r) of simulated LIDAR echo with the annular beam (Solid line) and
100mm® Gaussian beam (Dotted line). Beam divergences are 0.05mrad.
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Fig.. 5 Variations of geometrical form factor Y(r) and signal-to-noise ratio SNR(r) of simulated
in-line type LIDAR with the 300mm® annular beam according to transmitting beam divergence.
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