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Optimization of all-fiber spectroscopic rotational Raman lidar for profiling temperature
LI Shichun, HUA Dengxin, SONG Yuehui, SHI Xiaojing, LE Jing

(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,Xi’an 710048, China)
Abstract; Performance of all-fiber spectroscopic rotational Raman lidar is optimized by using the
coupled-mode theory of fiber Bragg grating and retrieval temperature algorithm in the rotational
Raman lidar. The optimization model of all-fiber spectroscopic filter with fiber Bragg grating is
constructed on the basis of Gaussian-type spectra of fiber Bragg grating. The simulation analysis
is made with statistical error of the atmospheric temperature at the 1. 5 km height as the optimiza-
tion goal to obtain optimum central wavelength and full width at half maximum of fiber Bragg
grating. These configuration parameters of fiber Bragg gratings including Bragg wavelength, av-
erage refractive index, and grating length are locally optimized to match the spectral side-lobes of
uniform fiber Bragg gratings with pure rotational Raman spectral lines of atmospheric molecules.
These will bring some advantages to construct the fabrication system and to configure the initial
parameters of fiber Bragg gratings. The performance of all-fiber spectroscopic rotational Raman
lidar is simulated by combining the simulative coupling efficiency of telescope. Simulative results
show that this all-fiber spectroscopic rotational Raman lidar possesses 1. 3 K statistical error of
temperature at 1. 5 km height.
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Fig.1 Schematic of all-fiber
spectroscopic rotational Raman lidar
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Fig. 4 Layout and coupling efficiency of telescope coupler
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