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Design and Optimization of Three Cylindrical Reflectors Optical System

Liang Minyong Liao Ningfang Feng Jie Lin Yu Cui Deqi

(National Laboratory of Color Science and Engineering, School of Information Science and Technology

Beijing Institute of Technology . Beijing 100081, China)

Abstract A single cylindrical reflector usually has defects of distortional imaging beam and limited field of view
usually less than 1°. A three cylindrical reflectors system is presented to overcome these defects. Based on the
ray tracing of cylindrical reflector, a three circularly cylindrical reflectors and a three conic-cylindrical reflectors
system have been designed. The full field of view (FOV) has reached 3° in tangential plane; on the edge of FOV. the
modulation transfer function (MTF) of the former design at 45 Ip/mm is better than 0.2 and the latter is better than
0.6. A new optimization method using parabolic-cylindrical reflector is presented. This method can be used to
optimize the MTF in tangential plane, and the final MTF satisfies the requirement of the high spatial resolution in

imaging spectrometer field.
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Fig. 1 Vector ray tracing of cylinder reflector
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Fig. 2 Cylindrical reflector imaging and spot diagram
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Fig. 3 Single cylindrical reflector imaging test
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Fig. 4 Schematic structure (a) and X-fan aberration curve (b)

of parabolic-cylindrical reflector optimization
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Fig. 5 Initial optical configuration (a) and Y-fan aberration (b)

of three cylindrical reflector
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Table 1 Initial structural parameter of three cylindrical reflectors

Number Surface type Y Radius /mm Thickness /mm Decenter Y /mm Aperture /mm

1 Cylinder —1058. 99 —276.01 48.70 30X 50

2 Cylinder —324.07 319.16 17.56 30 X15

3 Cylinder —453. 97 —321.62 67.50 30X 50
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Fig. 6 MTF (targntial) (a) and Y-fan aberration (b)

of three circularly cylindrical reflectors
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Table 2 Parameters of three circularly cylindrical reflector after optimization
Number Surface type Y Radius /mm Thickness /mm Decenter Y /mm Aperture /mm
1 Cylinder —1241.12 —276.01 48.70 30 X50
2 Cylinder —457.57 319. 16 17. 56 30X 15
3 Cylinder —486. 37 —259.22 67.50 30X50
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Fig. 7 MTF (tangential) (a) and Y-fan aberration (b)

of three conic cylindrical reflectors
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Table 3 Parameters of three conic cylindrical reflectors after optimization

Number Surface type Y Radius /mm  Conic constant /K Thickness /mm  Decenter Y /mm  Aperture /mm
1 Y Toroid —1241.12 —2.03 —276.01 48.70 30X 50
2 Y Toroid —457.57 —0.90 319.16 17.56 30X 15
3 Y Toroid —486. 37 0.17 —259. 22 67.50 30X 50
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