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Optical athermalized design of infrared scene simulation system
based on DMD

He Yonggiang, Tang Deshuai, Hu Wengang
(Department of Optics and Electronic Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: Projection optical system is the key component of the infrared scene simulation system based
on DMD. The projection optical collimating system was designed. The initial structure of the system was
obtained by use of athermal optical design method for the complementary of different thermal properties.
The one side was designed to the dual surfaces, the aberration was reducing, and the optical transmission
properties was improved, system athermalized designs was achieved. The refractive structure was used by
projection light path, working in 8-12 pum long-wave infrared band, with focal length of 113 mm, half-
field angle of 4.5° and F number of 1.3. Optical system using the software ZEMAX was optimized to
meet the requirements for use of the simulation system.
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Tab.1 Index of the projection optical system

Parameter Value
Working band/pm 8-12
Exit pupil/mm 90
FOVI(°) 9
Focal length/mm 113
F# 1.3
Entrance pupil distance/mm 40
After working distance/mm 100
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Tab.2 Physical property of infrared material

(8-12 pm)

Material ins:;r(icéi“i;) 3—2(10*) 2,(10°)
Ge 4.0031 396 6.1
Si 3.4179 160 4.2

Znse 2.4065 60 7.6
zns 2.2002 50 7.9
GaAs 3.2779 150 5.9
CdTe 2.6750 85 5.9
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Fig.1 Initial configuration of the system
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Fig.2 Structure of the projection system
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Fig.3 Ray aberration of the projection system
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Fig.4 MTF curves of the system working at -20-60 C
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