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Fig. 1 Structure of inverted telephoto lens

IRy
/ 1 1
L=d+i=-+0—-— 1
d+lz y]TL( y])/g@l ( )

IR AR NEEES 1/n WERN @ =
(1= o) BT SRR wi =g 5 4L fLH
LR AN wo—u=1— o BT AP T 064 740
A fLAE

2L —1)
2h,, o =—24 2
7
T A 2H A b 3 e 2k m
1 1
h, = (——1)/(~ 3
=G/ o) (3)

Hofohy, b G AR A AR &,
by, AN R AE RIS = B B bR
SRS EW 1/ v Ao K @0 by by, TR L
FREAE TS AT AL AT AL AR SRR A T R
EWIVEIRGEER R
1.2 igitiE4R

PR R LT MR 2R I R S 8 R — A 4R
oM 5 mm,F 3R 2 2 R 4.

PRI AR5 5 T 8~12 pm, thub P K
10 pm 5320 X 240 HE ML ZL AN B 16 B 51 R 0 R
Hp 45 pm. K1 G T RGERITE R,

®1 REMHEXSE

Table 1 Parameters of the system

Parameters Value
Filed of view/(%) 240
F& 2
Effective focal length/mm 5
Wavelength range/pm 8~12
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Fig. 2 Layout of system
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Fig. 3 Transverse ray fan plot
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Fig. 4 Modulation transfer function (MTF)
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Fig. 6 Relative illumination
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Fig. 8  Field curvature and distortion
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Fig.9 f-theta distortion
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Design of Refractive/Diffractive IR Fish-eye Optical System
WU Hai-qing, ZHAO Xin-liang, LI Tong-hai, CUI Li, TIAN Hai-xia
(China Airborne Missile Academy , Luoyang, Henan 471009, China)

Abstract; The optical design and properties of fish-eye lens are discussed. A refractive/diffractive IR fisheye
lens optical system is presented, whose operating wavelength range is 8 tol2 pm,and full field of view is up
to 240°. The structure of optical system is reversed telephoto lens, and this type of hyper-wide angle lens
can balance the off-axis aberrations against the evenness of marginal image illuminance at its image plane
very well. The results show that the system has the advantages of simplicity,compactness and long back
working distance. Its imaging quality is very well, so that its modulated transferfunction value is higher
than 0.5 when cutoff frequency at the 11 lines/mm.

Key words: Fisheye lens; Optical design; IR optics; Diffractive optics
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