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Infrared MWIR/LWIR dual-FOV common-path optical system
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Abstract: In consideration of the serious chromatic aberration and lower energy transmittance of a
multi-band infrared MWIR/LWIR (Medium Wave Infrared/Long Wave Infrared) dual-FOV (Field of
View) common-path optical system, a dual-FOV and dual-band common-path refraction optical system
is designed to implement the multi functions of the imaging system. The system is based on a cold 320
pixel X 240 pixel MWIR/LWIR dual-band staring focal plane array detector and introduces aspherical
optical components to improve its aberration correction ability to adjust the align structure of lenses.
The optical system is made up of a zoom subsystem and a secondary imaging subsystem with a 50 mm
focal length and a 200 mm focal length and satisfies 100% cold shield efficiency. The image evolution
shows that the Modulation Transfer Function(MTF)of LWIR and MWIR is almost reaching the limit
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of diffraction and greater than 0. 5 respectively at the spatial frequency of 17 Ip/mm, and almost 80%
of the energy is concentrated at one pixel. In addition, there is no obvious cold reflect phenomena ob-
served, and the optical system has a preferable application foreground in military and civilian opto-e-
lectronic detective fields for its wide scopes of application, compact structure, small volume and good
imaging.
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Fig. 1 Structure of zoom system with dual-FOVs
2 2.2
PWwW
’ ’ o , PW

[2]



397

2
z:1+ - C(rl+/e) +a,rt tart fagr® e
A—ather
D
cc=1/ry, NES
_ez’
/. 2
AS; =— LT i\ Ch ) =
0
ASw/(ho /W) =ASy [/t P
(2) s

2SI = 2348 ). B
ISt = 2,48 ( Y. W
23 Sn = > a8 ). B

DSy =0 ) s (6)

DSy = DIAS( ) D

U, PW

P"=P+u4W+1)+u’ (5424, (8

W =W+u2+. , (9
H 23 ¢ 2 n 9P sW (u
=0,h=1.f"=1,4'=1)
. P ,W™ )
P w=, n
s 2n s n
P W=

gﬁ‘fPT+90§Pz+°"+g0kPk:P“° s (10)
oW W, t e toW, =W, (1)

:50/1 ’Wk 9Pk k
W P
w P P,
w=, .
3
3.1
s 4 pm 10 pm,
d=30 pm,
) F 4, F 2,
F 2, 1



398

23

1

Tab.1 Optical design parameters

Parameter Value
3.7~4.8
Wavelength band/pm
8~12
200 WFOV
Focal length/ mm
50 NFOV
F& 2
. 6.224 WFOV
FOV/(*)
27.778 NFOV
Transmittance/ % >75
Structure dimension/mm 220X150X130
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Fig. 2 Schematic of optical system structure
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Fig. 3 MTF curves of dual-FOV common path optical system
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Fig. 4 Energy curves of dual-FOV common path optical system
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Schematic of cold reflection ray-tracing
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