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Abstract : Infrared optical systems are widely applied in military and public security fields. Since the radiation energy of in-
frared objects is lower, the corresponding optical system must have a large numerical aperture in order to increase the sys-
tem exploring sensitivity, and it also needs to provide a large field of view in order to remove the traditional scanning mech-
anism. This study described the optical design of an infrared system with a field of view of 60 x 3.5 degrees and an F-num-
ber of F/2.5-F/1. The design is based on a fast unobscured three-mirror anastigmatic (TMA) sysiem. The final optical
system is a three-mirror unobscured system, It has a simple structure and the quality of image arrives at the diffraction-limi-

tation at infrared wavelengths.
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Table 1 The parameters of optical system

FYIE (mm) 80 - 120

wH) 60 x3.5 Deg

F % 2-2.5

Y6V B (um) 0.486 ~ 0.7 ;3~5;8~12

&R R (20 LP/mm) 0.758 (MTF {7741 FR 0. 86)
) k= -2.3; 4th order

ERTSH W k= -2.85; 6th order
=45 k= ~1.51; no high order
0.044mm
BAdERE ig 0.03
R Lo
=8 0.025mm
-1 202
JERRER T Yo %0
(mm)
=t ] 160
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Fig.2 The MTF curve of every field and all spectrum band
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Fig.3 The Encircled Energy curve of every field and all
spectrum band

FXBRMAERGE— T BEFREAERR
FEA MU R AR R GE , R SR
Foua e AR E RPN A B RS
HBHIRT, AR TATSH R R, B BIR ¥
RRER TN B EA RIFHEE, KB TH
AE HEARIE F TR 20 AR 304 KT M IR 2% 0 R
W%, AT SRR AR B — FUAR BOS SR #8481
R RARR. I RERGHER A b, BH
AR — P R R

A BT L BE G TR = E) X R S
BEFTH L, R RETRIETDE E, IER
A BB M IR PALL MBS

REFERENCES

[1]Ried MJ. Optical Design Fundamentals for Infrared Systems
[M]. Washington: SPIF, Press, 2001.

[2]Wood A P, Rogers O J. Hybrid optics indual waveband in-
frared systems [J]. Proc. SPIE, 1998 ,3482.602—613.

[3]Zhang Qi. The Study of dual-band imaging system and fu-
sion technology [J1, SPIE. 3561,189—195.

[4] Hau Ming Huang, Nei Chueh Wang. Two waveband (3-
Sum and 8-12um) thermal imaging system, [ ]}, SPIE,
1992 ,1814,119—129.

[ 5]Weng Zhi-Cheng, Lu Zhen-Wu. Lightweight remote sensing
CCD camera with binary optical element [J]. Proc. SPIE,
1998 ,3482 :616—626.

[6] WANG Yong-Zhong. CAD of lw IR and mw IR fish-eye
lens,[J]. I Infrared Millim. Waves ( 7k, € XEF
BrMAIREE L A LI, A S EHKIER),
2005, 24(6) :455—458.


http://www.cqvip.com

