45 4 2016 4

Vol.45 No.4 Infrared and Laser Engineering Apr. 2016
1,2 1,2 1 1,2 1 1
(1. 130033
2. 100049)
° ZEMAX
17°%2° 1440 mm F 4.8
50 Ip/mm 0.6 o /
(TDI-CCD) /
: TB133 : A DOI: 10.3788/IRLA201645.0418003

Design of off-axis three-mirror optical system with wide field of

view based on transfer matrix

Wang Yungi'?, Liu Weigi'?, Zhang Daliang', Meng Xiangxiang'?, Kang Yusi', Wei Zhonglun'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To the problem that off-axis three-mirror optical system has narrow field and complicating
initial structure solving process, a method by using optical transfer matrix to solve initial structure was
proposed, the focus length and rear cut-off distance of three-mirror system was deduced, then an initial
structure parameter of three-mirror system with aperture stop on secondary mirror was given. High order
aspheric surface was used to increase system design variance, and making off-axial optimization design to
coaxial system based on optical design software ZEMAX, finally got an off-axis three-mirror optical
system with wide rectangle field of view 17°x2°, focus length of 1 440 mm, F number of 4.8. The
system has three high order aspheric optical elements, it can satisfy the requirement of high resolution
and large field, the MTF is more than 0.6 at 50 Ip/mm, approaches to the diffraction limitation. The

designed result shows that the system can be used in space of imaging system with Timed Delay and
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Integrated Charge-couple Device (TDI-CCD), can expand the ground coverage of system obviously, and
achieves high information retrieval efficiency.
high order aspheric surface;

Key words: optical design; optical transfer matrix;

wide rectangle field of view; off-axis three-mirror
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Fig.1 Design process
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Tab.1 Final structural parameter

Surf Radius/mm Thickness/mm Conic
1 -3 608.636 —887.279 -2.221
STO -1161.851 1015.002 9.350
2 -1666.671 -1245.625 0.311
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2 ;
Tab.2 High level aspheric coefficients 3 , 50 Ip/mm
0.6, ;
Surf 1 STO 2
( 4 , 0.5%, 0.5%,
4th order t -6.474E-013 7.983E-010 2.927E-012
order term 0.08 mm; ( 5
6th order term  —1.255E-018  —2.817E-014  5.727E-019 0.6%; ( 0 ,
(RMS) 11 pm;
8th order term  —1.496E-023 6.034E-018 -1.880E-023
«C D 90%
10th order term  4.041E—028 —-6.840E-022 1.777E-028 7 wm .
12th order term —3.509E-033 4.569E-026 -7.119E-034
14th order term  1.357E-038  —1.649E-030 1.382E-039
16th order term —1.975E-044 2.472E-035 -1.058E—-045
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Fig.3 Modulation transfer function curves
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Fig.4 Curves of field curvature and distortion
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Fig.5 Grid distortion
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Fig.6 Spot diagram
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