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Design of cooled infrared dual-band zoom optical system with

large-magnification-ratio
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Abstract: The development of third-generation infrared focal plane detectors allows them to respond simul-
taneously to two different bands of infrared radiation, and the dual-band image brings significant benefits to
target detection and identification. In this paper, a cooled infrared dual-band zoom optical system with large-
magnification-ratio is designed for aerial detection applications. The system includes a 320x256 dual-color
infrared-cooled detector. It operates in the bands of 3.7-4.8 pm in mid-wave and 7.7-9.5 pum in long-wave.
The optical system adopts the combination of refractive and catadioptric structures to realize an optical four-

field-of-view switching wide-range zoom. In order to realize the 100% cold diaphragm efficiency, a second-
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ary imaging mode is adopted. The four-field-of-view focal lengths of the optical system are 32 mm, 200 mm,

800 mm, and 1600 mm, and the zoom ratio is 50x. The experimental results show that the optical system is

close to the diffraction limit at a modulation transfer function eigenfrequency of 17 Ip/mm in each dual-band

zoom state. The optical system has dual-band characteristics, extensive zoom ratio and large range, fast

switching of multiple fields of view, simple and compact structure, and high-quality imaging, which will be

useful in a wide range of security fields such as searching, reconnaissance, and so on.

Key words: dual-band; cooled; large-magnification-ratio; optical system
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Tab.1 Design specifications of the optical system

TiH iy
TAEB/pm 37 ~48&7.7~9.5
FE 1 /mm 32;200; 800; 1600
FOV/(°) 21.75; 3.52; 0.88; 0.44

FXX 4.0; 8.0
AFEATR 50x

2 B 1 [F] i /mm 20
B /mm 300
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Fig. 1 Structural diagram of optical system in this paper

32 TEFEE

XFFAT S A, QAR AR L B
FEHE N £, AL ANB B AR £, JR L5 R
h M, W R GEAERE £ 2 s

f=fM . (1
ff=fHMm 2
M:% . (3)

X T R A, IR A R G EORAG R
8B, W R AR E B 4 R OR AR -8, Y
RGEIN 7, AE O BRI f, A
AR f), KRAERBOE B RN f), B AR
BB B EIE N £, K AR Rl HORAS 2N ),
RIS AOAAE RN B, KRR N L), 8
KARFHEIE N Ly o X THESENA:

f;l:Ll 5 (4)



1434 FEYEE (REs0) 7%
fig=La (5 o, =0 9
i=1
ﬁ:& (6)
Bi 1 V<& D,
, f3/sl _ f3/l 1 = ™
fH===== 7
le Bl 1 2 n o)
(h_q)) P20 (1)
f=fixB . (8) e

33 AFHBERE

MG RGN 755K, 25 4627 oo 75 2 W)
IS R B . ST WoF A R AR B, B R
LLAMEF IR RSB B A R, 5 R
FARHEE RN T AR, B8R 1 o i AR A 4
BRI, 5 LRSI B LU R FEE Ge,
Si, ZnSe, ZnS DA K RBEIEF . T Si fERK K
T AEAE MO, AT 2 AR 2R G0 X0k U B 1) 7
Ko ARG B0 TE N B LM B S Hcin 3 2
B

2 BFORERLIMAR
Tab.2 Wide-band infrared materials
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Fig. 2 Structural diagram of optical system in this paper

under different conditions. (a) Short focus; (b) mi-

ddle focus; (c) long focus; (d) super long focus
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