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Unobscured catadioptric infrared optical systems
SHI Guang-wei* , ZHANG Xin, ZHANG Jian-ping

(Key Laboratory of Optical System Advanced Manu facturing Technology . Changchun Institute o f Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)
* Corresponding author , E-mail ;dqsgw@ yahoo. cn

Abstract: A new design method for unobsured catadioptric infrared optical systems was presented to a-
void the obstruction of traditional catadioptric systems. The linear aberration reasons of conventional
off-axis two-mirror telescopes were analyzed. As the unobscured optical system is difficult to be de-
signed because of the linear astigmatism in the off-axis two-mirror telescope, the conditions to elimi-
nate the linear astigmatism were discussed. On the conditions, an design idea of unobsured cata-
dioptric optical systems was proposed through associating with coaxal lenses. By combining different
relay lenses, two unobsured catadioptric infrared optical systems were implemented for 3—5 pm MW
IR and 8 =12 pm LW IR applications. The optical design parameters of the two systems are effective
focal length of 200 mm, F=2, and the full field of view of 2. 75°X2. 2°. The performance of the two
systems approaches to diffractive limit from Modulation Transfer Function(MTF) curves of all field of
view. The design results show that the high performance unobscured catadioptric infrared optical sys-

tems will be obtained by combination of zero linear astigmatism confocal off-axis two-mirror telescopes

:2013-06-28; :2013-08-30.
(No. 61007009)
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with coaxal lenses.
Key words: optical design;unobscured design;catadioptric infrared system;off-axis two-mirror optical

system
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Fig. 4  Off-axis two-mirror telescope without linear ()
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astigmatism
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Tab.1 Parameters of off-axis two-mirror telescope

D 100 mm
f 200 mm
K, —1
R, 749.5 mm
[ 456. 234 mm
7, 25°
K, —5.909
R, 491. 055 mm
L, 356. 234 mm
‘ 20 (b
(b) Astigmatism
, 5 o 5
, Fig. 5 Aberrations of off-axis two-mirror telescope
without linear astigmatism
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(a) Mid-wavelength infrared(MW IR)
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(b) Long-wavelength infrared(LW IR)
6
Fig. 6 Layouts of unobscured catadioptric infrared
optical systems
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Fig.7 MTFs of unobscured catadioptric infrared op-
° tical systems
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Tab. 2 Defocus of optical system with temperature
b
/C /pm /pm
10 36 146
i ’ 15 18 72
s ; 20 0 0
25 —18 —74
H 30 —36 — 147
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