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Airborne novel design for MWIR continuous zoom optical system

FU Yan-Peng', JIN Ning', LI Xun-Niu', WANG Hai-Yang', ZHANG Yuan®,LI Li', LI Lin'
(1. Kunming Institute of Physics, Kunming 650223, China;
2. Military Representation Office of General Armaments Department in Kunming Area, Kunming 650221, China)

Abstract: A compact, high-performance optical system with mechanical compensation was designed with a 30 times
continuous zoom for a 640 x 512-element cooled staring focal plane array detector. The system was designed using the
novel three-group zoom in the form and thrice imaging methods. The system operates in the waveband of 3.7 ~4.8 pum.
F/#=4. The zoom ranges from 750 mm to 25 mm. First, gives the schematic drawing of the optical system was ob-
tained with the optical design software. Then, the optical design software has the analysis of the image quality evalua-
tion, the zoom curve analysis, the temperature environment adaptability analysis, and the Narcissus were analyzed with
the same software. Finally, the paper proposed a way to improves the resolution of the system using micro-scan imaging
technology. The results show that the modulation transfer function ( MTF) of the optical system is close to the diffrac-
tion limit at a spatial frequency of 30 Ip/mm and the root-mean-square value of its diffusion spot diameter is less than 15
pm. Zoom curve is smooth and the maximum displacement of the move group is less than 71 mm. The focusing and the
temperature compensating of the system were achieved via the axially moving of the mobile group lens. The optical sys-
tem satisfies 100% cold-shield efficiency and has good image quality in the temperature range of 40 ~ 60 C. Meanwhile
the optical system meets the requirements of the new generation of airborne forward looking infrared ( FLIR) system.
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BAREE L. RAVMAMEE S ERICE RS
BABBHR, B R AGHE R MRS B
i 7 PR R AP e (BB A SRR P £ A i 2
TRENFRGEEMHHAKRT 20 5, KEEEAKRT
550 mm, HARFER ShAHATRR K. SCBRI A4 Xt 320
%240 56 30 pm 5% 640 x 512 5T 20 pum #RIMW 5 A5
R 640 x 512 JC 15 m ¥4 BRI 28 9
30 RS AR RN R G ENIE AR ILHRIE. Yoram Aron
21713058 1Y 30 £ 3% 5275 5 & 42 fll Mark C. Sanson
2B ARE I 30 B R Y, R F/#3 0N 4.7
4.5, AT F/#h 4 RIS FEAE R BRME.

EFXF BRI, A SCR =4 IR £ = RBR
FERTT T M F 640 x 512 56 15 um H LT 40l
P RIZRINER 0 30 G S B RE. WERE X
FB AW =Huu B — KRR AR 15
£, IR BUR A 2 £, B RBURD 30 55 IR T
BB FTEL KRR (B HERKITENT
71 mm). @1 7E B B R R RT S A B A
s, R EREA BBEMEW, LI 2 /N IR
KRG F/#R 4,7 750 ~25 mm EFEEERNEA
R MBI, I RXT 4 5 KA LSS ER
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1.1 HZFi&iHER

H2ER GRS ANER 1 R, R #7640
x 512 JTEELAE T T B 5 BRI B , (B AR i 41 Sh i &2
RN RGN, T 640 x480 JT. I
KA ER R TE R 3.7 ~4. 8 pm K HE. REK
/N4.8 x3.6 mm(640 x480 T, 15 pm). £EHEM 750 ~
25 mm FELEAAL, SR H 0.73° x 0.55° ~ 22.5°
x 16.9°%E LAk, T H2EFG K AL 750 mm, 76
RERVNE— R K5 AR BT E RS F/# R,
PHER G HRZLR 100% B I T , 2 FI DL AN
=T IR R G L.
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Table 1 Parameters of optical design

Wavelength Band 3.7~4.8 pm
Focal Length 750 ~25 mm
F-number 4
0.7 field MTF (30 Ip/mm) =30% (Design)
RMS of spot diameter <15 pm(Design)
Temperature Range -40T ~ +60TC
Transmission > 60%

Dimensions (L x W x H) 350 mm x 240 mm x 250 mm
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Fig.1 3D layout drawing of optical system (a) SNFOV,
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e 2 B, RGE ALY (SNFOV) (=LY,
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Fig.3 Zoom lens track
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Fig.4 MTF curves for different field of view and Temper-
ature(a) MTF curves for SNFOV at temperature 40C,
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