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Mid-Infrared Zoom Optical System with Ratio of 25
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Abstract For 320 pixel X 240 pixel cooled staring focal plane array detector, a mid-infrared zoom optical system
with ratio of 25 is designed. The system consists of a zoom system and a re-imaging system. The zoom system
consists of two small zoom lenses, which can realize large zoom ratio; the re-imaging system can satisfy requirement
of the cold shield efficiency, and the diameter of lens can be reduced because of it. The mid-infrared zoom optical
system works in the range of 3.7~4.8 pm, it can realize 12~300 mm continuous zoom and satisfy requirement of
100% cold shield efficiency; F number of the system is 2.5. The zoom system has advantages such as a large zoom
ratio, a large aperture, and short and smooth zoom paths.
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Fig. 1 Principle diagram of optical system

2.1 TERSE

T 27 AR R G B AL AR G AR I S U R R
AT B AR AR E X AN A5 . LB B i 2728 £
8 AT LA i 78 A7 2 R0 A2 4 4 A% 2 ok 52 B A 4>
TR N TR AR ARG AR L R TP BL AR
AR R G R IR T AOR A — MRS
FOAPRANIEL 2 s . 4% B B Al pg fEBE AR AL, = A [
kS ID.CUND. CRO Ol VR Ak S & 1 D 1 BN g e i
# (zoom) M, \M, FIPIA ML (comp) G, C, B

narraw field of view ,%/I |
X M C X, , C,
1 vl 1 2 vz A 2 X3

I ‘I,\ [‘. \ ,’:\ \ﬁ.\

1 comp \

wide field of view / | ) i
X, M G, X, M, iC, X, |
5 ! M ; 1 T |
R g

K2 RS

Fig. 2 Principle diagram of zoom lenses
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Fig. 3 Principle diagram of a part of zoom lenses
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Fig. 4 Principle diagram of re-imaging system
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Table 1 Optical design parameters

Quantity Value
Spectral band /pm 3.7~4.8
Zoom range 25
Focal length range /mm 12~300
F number 2.5
Image plane diagonal /mm 12
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Fig. 5 Schematic of continuous zoom optical system
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Fig. 8 Spot diagrams of continuous zoom optical system. (a) f=300 mm; (b) f=60 mm; (c) f=12 mm
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