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Wavefront Coding

ZHANG Dong-ge1,2, FU Yu-tian1

(1. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
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Abstract: The athermalization of a Schmidt optical system in the temperature range from -60 ◦C to

+60 ◦C is designed by using wavefront coding. Taking a classical Schmidt system with a field angle of

±4◦ and a relative aperture of 1/2 as an object to be studied, a cubic surface is used as the wavefront

coding surface. Under the constraint condition of a transfer function greater than zero, the parameters of

the wavefront coding surface are optimized in a defocus range as large as possible. A Schmidt system with

a defocus amount up to ±0.6 mm is obtained. Its focal depth is extended by a factor of 20 compared

with that of the classical Schmidt system. Its defocused spot and transfer function data at different

temperatures are analyzed. The result shows that this Schmidt system with wavefront coding has good

adaptability in the temperature range from -60 ◦C to +60 ◦C. Its optical performance is stable, so it

facilitates the subsequent image restoration.
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–0.6 mm –0.3 mm 0 mm 0.3 mm 0.6 mm

0◦ 0.059 0.082 0.062 0.081 0.059

1◦ 0.057 0.084 0.067 0.081 0.060

2◦ 0.056 0.086 0.068 0.082 0.061

3◦ 0.055 0.086 0.063 0.083 0.062

4◦ 0.054 0.085 0.055 0.083 0.063
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–60 ◦C –30 ◦C 0 ◦C 30 ◦C 60 ◦C

0◦ 0.059 0.059 0.059 0.059 0.059

1◦ 0.060 0.060 0.059 0.060 0.060

2◦ 0.061 0.061 0.061 0.061 0.060

3◦ 0.064 0.063 0.062 0.061 0.060

4◦ 0.067 0.067 0.065 0.062 0.060
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–60 ◦C –30 ◦C 0 ◦C 30 ◦C 60 ◦C

0◦ 125.211 125.203 125.169 127.989 127.981

1◦ 125.908 125.931 125.960 128.851 128.876

2◦ 127.842 127.966 128.200 131.330 131.460

3◦ 130.226 130.521 131.102 134.625 134.937

4◦ 131.100 131.636 132.705 136.717 137.284
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