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Abstract: To investigate the impact of ghost images on optical system performance, we develope a Modula-
tion Transfer Function (MTF) calculation model under the influence of ghost images generated by secondary
reflection. We first introduce the analyzing and describing method of ghost image using the paraxial approx-
imation. Then, starting from the definition of the MTF, and considering the influence of ghost image irradi-
ance on the modulation of the image plane, an MTF calculation model under the influence of ghost images is
constructed. By conducting a case study calculation on a system and comparing it with the simulation results,
it is found that the maximum mean square error is less than 0.049373, which verifies the accuracy of the
model. Furthermore, a detailed analysis is conducted, examining cases that exhibited larger errors and clarify-
ing the range in which this calculation method can be applied. The research results indicate that the paraxial

approximation method is both accurate and reliable when calculating the MTF under the influence of ghost

Wo#s H #3:2023-07-21; 1£1T B #8:2023-08-22
EE&WH: ERAARPAEEETH (No. 62005217)
Supported by the National Natural Science Foundation of China(No. 62005217)


https://doi.org/10.37188/CO.2023-0121
https://doi.org/10.37188/CO.2023-0121
https://doi.org/10.37188/CO.2023-0121

1184 RED2E (RgEs)

17 %

images is accurate, and is applicable in most cases. This study serves as a valuable exploration in the ghost

image analysis of optical systems.

Key words: paraxial approximation; stray light analysis; ghost analysis; modulation transfer function
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Tab.1 Calculation expressions for E,, where the blue lines in the schematic diagram of the ghost image beam repres-

ent the ghost image rays and black ones represent the imaging rays
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Tab.5 MSE values under all ghost image paths
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ghost image on image plane under 6 _1 path calcu-

lated by non-sequential ray tracing
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