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Design of cryogenic infrared target simulation system
with bidirectional and wide field for eliminating distortion
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Abstract: To overcome the shortcomings of off-axis Three Mirror Anastigmatic (TMA) optical systems in
larger sagittally FOVs and smaller meridionally FOVs, this paper designs a bidirectional TMA optical system
for cryogenic infrared target simulation system based on the symmetric rule of optical system. Both the sagit-
tally and meridionally FOVs are 5°,the larger FOV optical system at 3—5 pm has a focal length of 400 mm
and a F number of 8. By using the structural parameters of the optical system and the non-spherical coeffi-
cients of the mirrors to adjust and correct the eccentric and tilt of the three-mirror and to eliminate distortion
and other aberrations, the system shows that the MTF is better than 0. 71 at 6. 5 lp/mm, the aberration of
the whole FOV is 1/250(RMS) and the maximum radius of diffuse point is less than 7. 0 pm(RMS), which
achieves diffraction limit. Moreover, the maximum distortion in the whole FOV is less than 0. 04%. Finally,
it proves that the optical system has good imaging quality both in the visible and infrared spectral regions.
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Tab.1 Technical requirements of infrared

target simulation system
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Tab. 2 Initial parameters of optical system

s R/mm d/mm Conic
Primary —826.5 —192.5 —2.64
Secondary —275. 95 195.7 —0.428
Tertiary —414. 3 —327. 46 0.21
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Fig. 1 Structure of optical system

2 RGNV S5 L SR I AR 6 HE AR H8 bR 2SR A AR
BRI B AL, 15 B 2% R Ge 0 e A 45 4
WE L FiR, RGN SEWNE 3 iR,

RIS I A it d el L1 S M)
Ip/mm4b, MTF 4 F 0. 71. ¥ 5 R WP % 2 K
A/250 , B KB AEHEIUT 0. 05 % . A% 0 5K BUBE ) 35 7
WPERE/NT 7.0 pm,

K3 REFRFEMSH

Tab. 3 Parameters of optical system

Sixth order
s R/mm d/mm Conic o
coefficient
8.023x10° ",
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