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Application of the new chalcogenide glass in design of low cost
thermal imaging systems
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(1. Key Laboratory of Optical System Advanced Manufacturing Technology, Chinese Academy of Sciences, Changchun Institute
of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: With the reduction in cost appeared recently in uncooled infrared detectors, the expensive infrared
optical components restrict the cost of uncooled infrared imaging systems. The new chalcogenide glass has
good transparence in 3—5 wm and 8-12 wm atmospheric windows, and also has advantages of the low cost,
moldable and small temperature coefficient of refractive index, so it is suitable to uncooled infrared imaging
systems. Every aspect of properties for common infrared materials and new chalcogenide glass was compared,
the advantages of new chalcogenide glasses was summarized, and the optical system design with two
demanded temperature ranges using new chalcogenide glass was separatelly proceeded, the usage of new
chalcogenide glass in low cost thermal imaging systems design was represented in details. The result shows
that the new chalcogenide glass not only suffice optical capability, but also solve the problem of high cost to
a certain extent, it can be applied in batch production of infrared optical systems.
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Tab.1 Optical, thermal and mechanical properties of common infrared materials

Y

and new chalcogenide glass

GexAsySes GexSbi.Sey GeASSes; Ge 7ZnSe CVD ZnS
Refractive index@10 pm 2.494 37 2.600 2 2.4976 4.003 2.406 52 2.200 16
Abbe number 8-12 um 120 84.6 127 942 57.8 22.8
Transmission range/pm 1-15 1-16 0.9-14 1.8-17 0.5-16 1-12
Homogeneity/10~ 10 10 10 Mono:2-10; Poly:5-20 0.3 <10
Absorption coeff. @10 pm/cm™ 0.01 0.02 0.07 Mono:0.02; Poly:0.03 0.000 5 0.2
dn/dt@10 um 20 C/107°-C! 55 58 60 396 61 41
Expansion coeff./107 17 13.5 12 5.9 7.5 6.7
Specific heat/J-kg™'- K™ 360 340 300 310 340 470
Thermal conductivity/W -m™"-K~! 38 30 24 60 28 17
Max useable temperature/C 250 200 250 30 — —
Melt temperature/C 292 258 368 937 1 500 —
Density/kg - mm™ 4.40 4.67 4.40 5.32 5.27 4.09
Knoop hardness/kg - mm~ 180 150 170 780-900 120 250
Young modulus/GPa 18 21.8 21.5 100-150 67 74
Max diameter/mm 150 100 110 300-600 150-900 200-900
Moldable Y Y Y N N N
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