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Design and analyse on catadioptric MWIR athermal imaging system
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Abstract: The temperature influence of each parameter in infrared detection imaging system was analyzed
in the paper.Benefitting from infrared chalcogenide glasses less index temperature coefficient and
catadioptric  configuration excellent thermalization performance, a catadioptric MWIR detection
thermalization imaging system by Code-v optical design software was presented.The working wavelength
is 3.7-4.8 pm effective focal length is 109.7 mm,field of view was 6.4° F/# is 2.0 and cold shield
efficiency was 100% .The design results indicate that the image quality in -40 C and 60 C have little
changed, which compared with in 20 C.The system is compatible with staring focal plane array MWIR
detector which has a format of 320x256 and the pixel pitch of 30 wm.
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Tab.1l Formula of each parameter in T °C

Number Parameter Formula

1 Radius R(T)=R(20)-| 1+a- (T-20) |
2 Glass thichness To(T)=Ts(20) - | 1+04(T-20) |
3 Aperture D(T)=D(20)-[ 1+ay-(T-20) ]
4 Air thichness Ti(T)=Ti(20) - [1+ - (T-20)]
5 Glass index n(T)=n,+(d./dy) - (T-20)

6 Conic K(T)=K(20)

7 4th order cofficient A(T)=A(20)/[1+0y- (T-20)]°
8 6th order cofficient B(T)=B(20)/[1+ay- (T-20)]°
9 8th order cofficient C(T)=C(20)/[1+aq- (T-20)]"
10 10th order cofficient D(T)=D(20)/[1+aq-(T-20)]°
11 12th order cofficient E(T)=E(20)/[1+ay- (T-20)]"
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Tab.2 Linear expansion coefficient and index
temperature coefficient of infrared glass

Glass  Linear expansion coefficient Index temperature coefficient

Ge 5.8x10°6 3.96x107*
ZnSe 7.5%x10°° 6.3x10°°
zZnS 6.7x10°6 4.3x10°°
MgF, 1.4x107°° 2.6x10°°

Si 3.9x10°° 1.59x10*
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Fig.1 Schematic of system structure
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