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Infrared Zoom Optical System Design Based on 480 X6 Focal Plane Array

ZHANG Liang, PAN Xiao-dong
(The Electro-optical Equipments Institute of AVIC, Luoyang, Henan 471023, China)

Abstract: The design of an infrared zoom optical system based on 480 X 6 focal plane array detector was
introduced. The zoom theory, diffractive theory and aspheric design method were used in the aberration
balance. The operating wavelength region was 7.7 to 10. 3 um, F-number was 2. 62, and zoom ratio was
15 to 1. The result indicates that the zoom optical system could obtain better optical performance in all
zoom range, by the general analysis and evaluation of modulation transfer function, distortion curve,
diffractive optical element, and zoom curve analysis. The overall length of optical system is 480
millimeter, back focal length is 28 millimeter, modulation transfer function is more than 0. 3 and
distortion is less than 5 percent.
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Fig. 1 Diagram of zoom optics
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Table 1 The comparison of Conventional Optical Element
(COE) and Diffraction Optical Element (DOE)
Character COE DOE
Power e=m—DAC o=kA
Abbe number V, :L_l>0 V.= Ad <0
ng— Nnc Ar—Ac
Partial dispersion P:ﬁ :H

Ac > > A sk AC Constant
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Fig. 2 Diagram of scanning zoom optical system
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Table 2 Design requirements

Spectral range 7.7~10.3 pm
Field of View(FOV) 1.55°X1.16°~24°X18°
F-number f/2.62

Focal length range 300 mm~ 20 mm

Zoom ratio 15*
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Table 3 Optical initial structure parameters

Lens group  Focal length/mm di» /mm dy; /mm
L, 260 R —
L, —37.5 15 170
L; 40 140 15
L, —1 900 B —
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Fig. 3 Layout of ray trace in different focal length
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