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Optical design and detection for reflective Schmidt system with large field of view
DONG Yunfen, WANG Bo, ZHANG Yingying, GONG Meng, WANG Bin
(CAS Nanjing Astronomical Instruments CO.,LTD., Nanjing 210000, China)

Abstract: The astronomical telescope of large field of view, low-cost and high-performance is the focus of
current research and development. According to the aberration balance principle, the oblique incident reflective
Schmidt correction plate equation was derived based on the normal incident Schmidt correction plate. For an
optical system with the focal length of 1 700 mm, the imaging field angle of 4°, the operating wavelength of
0.4 pm to 0.9 um, and the F number of 4.25, the Schmidt correction plate equation was solved and further
optimized by using ZEMAX software as the initial structural parameter. The design results show that, the
modulation transfer function (MTF) of this system is more than 0.35 at the Nyquist frequency of 100 Ip/mm in
the full field of view, and the distortion is less than 2.5 %, which indicates that the imaging quality is close to
the diffraction limit. After the optimized design, the maximum deviation between Schmidt correction plate and
near spherical surface is 0.005 mm, and the special compensator can complete the surface shape high-precision
detection combined with the interferometer. The design of the Schmidt system can provide references for the
development of astronomical telescopes with large field of view and wide spectrum.
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Fig. 1 Schematic diagram of Schmidt correction plate with

vertical light incident
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Fig. 2 Schematic diagram of Schmidt correction plate with

oblique light incident
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Table 1 Design parameters of large field Schmidt optical

system
Surface Type Radius/mm  Thickness/mm  Glass
OBJ Standard Infinity Infinity
1 Standard Infinity 1 800
STO Even Asphere Infinity -1750 Mirror
3 Standard Infinity 1650 Mirror
4 Standard -3 400 -1697.8 Mirror
IMA Standard -1 700
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107, 4R W 2B B=3.112x10"2, 6 IR Wi &R H C =
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1077 + (1,662 x 107y (9)
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Fig.3 Optical path diagram of system
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Table 2 Tolerance data of large field Schmidt optical

system
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Fig.5 Schematic diagram of Schmidt correction plate

detection

6 BAFANRE

Fig. 6 Residual wavefront error
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