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Polarization Aberration Correction for Telescopic System in
Polarization Lidar
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School of Opto-Electronic Engineering, Changchun University of Science and Technology,
Changchun, Jilin 130022, China

Abstract A wide band high-reflection film with low polarization effect is optimized by using genetic algorithm, and
the polarization aberration correction of the reflective telescope in different wave bands is realized. The polarization
aberration function is used to analyze the influence of metal film and low polarization film on the polarization
aberration of Cassegrain telescope. The simulation results show that the diattenuation aberration of the telescope
coated with low polarization film is slightly smaller than that of the telescope coated with aluminum film, while the
phase retardance aberration decreases obviously, which decreases by 1.13 °, 1.00 °and 0. 68 °at the wavelength of
355, 532 and 1064 nm, respectively. Finally, the influence of the selected film on the depolarization parameter error
in different wavebands and fields of view is calculated according to the relationship between the Mueller matrix of the
telescope and the atmospheric depolarization parameters. The results show that the measurement accuracy of
depolarization parameter after polarization aberration correction of telescope will be improved.
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Table 1 System parameters of Cassegrain telescope

Parameter Value
Focal length /mm 800. 93
Diameter of entrance pupil /mm 200
Diameter of exit pupil /mm 75
Obscuration /mm 62.8
Angle of view /mrad 10
F-number 4. 0047
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Table 2 RSM of My, and M,,, of telescopic system

RMS of My, /%

RMS of M,../(*)

Wavelength /nm

Al film Multilayer film Al film Multilayer film
355 0. 39 0. 36 2.76 1. 63
532 0.41 0. 40 1.73 0.73
1064 0.19 0.18 0.74 0. 06
(@) (b) ©

355 nm
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of telescopic system coated with different films. (a)—(c) Al film; (d)—(f) multilayer film
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