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Application of chalcogenide glass in car night—vision system

Lu Yajing', Song Baoan', Dong Wei? Xu Tiefeng', Dai Shixun', Nie Qiuhua', Shen Xiang', Lin Changgui'

(1. College of Information Science and Engineering, Ningbo University, Ningbo 315211, China;
2. Kunming Institute of Physics, Kunming 650223, China)

Abstract: Because of the limits of illumination in the cars, the drivers can’t observe clearly at night,
which greatly increases the driving dangers. Car night vision system is a novel technology that helps to
increase the driver’s observation distance and is not subjected to the adverse conditions such as snow and
rain. Novel car night vision system has has been widespread concerned. However, the change of
temperature has a great impact on night vision system. Chalcogenide glass has a high—transmittance rate
in infrared spectrum regions, and also has the advantages of small temperature coefficient of refractive
index and modling which is suitable to car night vision systems. The features of chalcogenide glass were
analyzed, the advantages of chalcogenide glass in night vision system were summarized. Car night vision
systems using chalcogenide glass were presented.
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Tab.1 Parameters of common infrared materials
Ge Si ZnSe ZnS CdTe GaAs GeygAspSesy  Ge™SbysSeqs
Refractive index@10 pm 4.003 3.4178 2.406 4 2.0028 2.67513 3.04 2.494 4 2.584 2
Transmission range/.m 1.8-17 2-15 0.5-16 1-12 0.5-18 1-15 1-15 1-16
Knoop hardness/km - mm™ 780 520 120 250 134 200 180 -
Young modulus/GPa 100 85 67 74 45 750 18 19
dn/dT@10pum 20T/ €~ 396x107° 160x10™° 60x107°  54x10™°  107x107° 149x10°  87x107° 58x107°
Expansion coefficiency 5.7x107° 6.3x107° 7.1x10°  6.6x10°  5x10°  5.74x10°  15.4x107° 16x107°
Modable N N N N N N Y Y
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Fig.1 Layout of night vision systems

0.8

0.6

MTEF

0.4

0.2

0 4 8 12 16 20
Spatial frequency /cycles-mm™
& 2 20 CH} & % ity MTF

Fig.2 MTF of night vision system at 20C
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Fig.3 Layout of night vision systems
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xR 2 ZEARMIHLH MTF{E (20 cycles/mm )
Tab.2 MTF at different view (20 cycles/mm )

Field of view 20 C -40C 80 C
0° 0.69 0.65 0.66
0.7° 0.62 0.58 0.59
1° 0.53 0.49 0.51
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Fig.5 Layout of night vision systems
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