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MWIR zoom optical system with large zoom range
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Abstract: For the continuous zoom system with large zoom range, a design method named double two-—
group zoom system was introduced and the correspondent formulas were derived in this paper. Then a
MWIR continuous zoom system with zoom range of 40 was designed. The system consisted of 8
elements with 4 aspheric surfaces, and worked in the wave band of 3.7-4.8 um. It performed with 100%
cold shield efficiency in the continuous zoom range of 10—400 mm. The F/number was 4 and the zoom
paths were smooth. The MTF value in Nyquist limit (16 lp/mm) was more than 0.3 and the RMS radius
of the spot diagram was less than 22 pm over the full zoom range. The system is of high image quality

and compact in structure.
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Fig.3 Principle of double two—groups moving zoom system
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Fig.4 One configuration of double two—groups zoom system
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Spectral band/pm 3.7-4.8 4 ) £ s
0 100 200 300 400
Zoom range 40 Focal length/mm
Focal length range/mm 10-400 6 &4 f Bk
F number 4 Fig.6 Zoom paths of zoom system
Image plane diagonal/mm 12
2.3
2.2 7

)

(16 Ip/mm)
0.3,



%

34

e

%

En

e R R ROSEE T ERF AR

667
0 , 22 pm, o
rsoomo oo TSI naeLr rsoomo oomo: T8I, rsos oo TS U
1.0 1.0 TR ' 1.0
- ™ .
= 0. = 0.
5 0.8 15 0.8 = 0.8
2 2 £
= 0.6 = 0.6 = 06
=] (=] (=]
2 04t 3 04 2 04
= = =
E 2 2
= 02 5 032 s 0.2f
F=400 mm F=63 mm F=10 mm
00 5.2 6.4 9.6 12.8 16 % 3.2 6.4 9.6 12.8 16 %% 3.2 6.4 9.6 12.8 16
Spatial frequency incycles/mm Spatial frequency in cycles/mm Spatial frequency in cycles/mm
B 7 &% MTF
Fig.7 MTF curves of the system
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Fig.8 Spot diagrams of the system
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