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Abstract

A 780-nm high spectral resolution lidar was designed herein based on a laser diode.

A distributed feedback

semiconductor laser was used as the seed of the light source system. A tapered semiconductor optical amplifier

driven by pulse current was used to output the narrow line width pulse laser.
comprised a narrow-band interference filter, a Fabry-Perot etalon, and a

narrow-band interference filter was 0. 5 nm. The full width at half maximum of the

2.8 GHz. Solar background light

The optical splitting system mainly
8"Rb absorption cell. The bandwidth of the

Fabry-Perot etalon was

was filtered by their combination. The Mie scattering signal was absorbed by the

¥"Rb cell at the temperature of 338 K, which had an inhibition rate of up to 33 dB. The Rayleigh scattering signal

was then effectively extracted. Based on the American standard atmospheric model,

high spectral resolution lidar was verified via numerical simulations.

detection of aerosol optical parameters.

high spectral resolution lidar;

the detection capability of the
This research was highly significant to the

Rb absorption cell
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Fig. 1 Schematic of 780 nm HSRL system
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Table 1 Parameters of main elements of laser transmitter

Device Parameter Value
Target wavelength /nm 780.24
Linewidth (FWHM) /MHz 0.6
DFB laser ' Mode-hop free'luning' range /pm 25
Side mode supression ratio (SMSR) /dB 50
Forward current /mA 180
Output power /mW 80
Gain spectral width /nm 770-790
Amplification /dB 22
TSOA Forward current /A 4.5
Input power /mW 10-50
Output power /W 3
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Fig. 3 Scattering spectra. (a) Scattering spectrum at 780 nm (288.1 K); (b) scattering spectrum at different temperatures
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Table 2 Parameters of FPE

Parameter Value
Free spectral range /GHz 98.62
Fineness 56.81

FWHM /GHz 2.8

Intracavity loss coefficient 0.001
Surface albedo 0.9462
Refractive index of plane-parallel plate 1.520

Cavity length /mm 1
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Table 3 Parameters of the Rb absorption cell

Parameter Content
Mass of Rb atom /(10 * kg) 1.41928
Number density of Rb atoms /(10’ em*) 1.489
Spontaneous emission rate /MHz 38.12
Center frequency /THz 384.23048446
Speed of light /(me+s™ ') 299792458
Length of the cell /mm 71.80
Transmittance /% 90
Temperature /K 338
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Table 4 Simulation parameters of 780 nm HSRL

Parameter Value
Central wavelength /nm 780.2465
Pulse width /ns 250
Peak power /W 4
Single pulse energy /u] 1
Field of view /mrad 0.5
Diameter of telescope /mm 400
Photon detection efficiency 0.5
Darkcount /s 1000
Background radiation of solar /
(Weem Zesr 'epm 1) i
Bin width /ps 0.2
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