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Abstract: Objective: The anamorphic optical system is a relatively special optical system with bi-planar
symmetry, whose structure gives rise to non-rotationally symmetric polarization aberrations. This thesis con-

structs a foldback anamorphic optical system. It also systematically analyzes the polarization aberration of

W5 HHA: 2024-01-10; 1&1T H HA: xxXX-XX-XX

BEETIH:62005271; 1 TV RS H S R BOCH TSP th ERFEBHE G B L S Y B 5E
B HAERIE A TE
Supported by


https://doi.org/10.37188/CO.2024-0010
https://doi.org/10.37188/CO.2024-0010
https://doi.org/10.37188/CO.2024-0010

: EPENGESS -

this system and its effect on the point spread function, with the aim of providing a reference for the design of
subsequent anamorphic optical systems. Method: Simulations of a folded-reversal anamorphic optical sys-
tem based on a three-dimensional polarized light trace were performed to obtain detailed data on the polariza-
tion aberration and to compute the two-way attenuation and phase delay distribution characteristics of indi-
vidual surfaces, as well as the Jones pupil, the amplitude response matrix, the point spread function, and the
polarization crosstalk contrast of the system. Result: The maximum two-way attenuation is 0.145, and the
maximum phase delay is 1.46x1072 rad, both occurring at the secondary mirror position. The amplitude re-
sponse function of the optical system with a 2:1 anamorphic ratio has a 40.6% difference between the polar-
ization crosstalk term in the long and short focal end directions, and the polarization crosstalk is limited by an
order of magnitude of 10-6 for this anamorphic optical system contrast. Conclusion: Polarization aberration
in high-precision anamorphic optical systems is not negligible. The effects of polarization aberration can be
reduced by film layer design and folded-back structure. The conclusions of this study can serve as a refer-
ence for designing anamorphic optical systems in deep space exploration and coherent communication sys-

tems.
Key words: anamorphic optical systems; polarization aberration; point spread function; Jones pupil
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Tab.1 Parameters of optical system

28 HifE
WK /pm 0.48-0.65
FH 10
X7 AR /(%) 1

Y5 R R /() 0.5

X7 1l B /mm 1000
Y71l B /mm 500
X5 1] 58 f 4% /mm 50
Y71 R G AL A%/ mm 100

Detector array size /pixel 2160x2 160

Detector array size /um 6.61
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