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Abstract:

Design and Deposition of Broadband IR Antireflection
Coatings on ZnS Lenses

Yu Tianyan Zhu Furong Liu Dingquan Zhang Fengshan
( Shanghai Institute of Technology and Physics, The Chinese Academy of Science, Shanghai 200083)

Infrared (IR) antireflection (AR) coatings are indispensable to optical and electrooptical system,
especially to the systems such as IR camera. They are very important for the system to improve the energy output

and the optical performance. ZnS is usually used to make lenses for IR systems because of its wideband transmission

are all advanced.

region. But as a substrate, it is very difficult to deposit AR coatings on ZnS in IR region, especially for the
good durability. Giving attention to both choosing IR coating materials and meeting the spectra requirement, yttrium

durability. The AR coating is for the ranges of 3.5~3.9 um and 9~12 um, and the transmittance required of the

fluoride (YF;) was adopted as low-index material at last. But the severe stresses of YF; would result in chapping if
there was not a suitable depositing condition. This problem was solved by utilizing improved techniques such as
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spectra is more than 90 % . Because there are very few materials that have a wideband transparency available for the
mixed-vaporizing, ion beam assisted deposition and feasible temperature. The durability, stability and transmittance

long wavelength IR region, it is much more difficult to obtain a good coating which has both good transmittance and
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Table 1 Refract index YF;

Wavelength /pm n Wavelength /pum n
0.4 1.52 5 1. 50
0.6 1.52 8 1. 37
0.7 1.52 10 1. 30

1 1. 50 11 1. 30
3 1. 50 12 1. 30
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Fig. 1 The fitted curve of the extinction coefficients £ of YF;
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Fig. 2 The optimized theoretical transmission curve
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Table 2 Durability test results for YF; film on ZnS substrate

Material deposited YF;
Adhesion (fast tape) Pass
45 'C, 8 h soaking Pass
24 h high temperature and high humidity Pass
High and low temperature impact Pass
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Fig. 3 The measured spectrum curve
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