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Study and preparation of mid-wave infrared
3 pm~S5S pm broad band pass filter

ZHANG Jian-fu, YANG Chong-min, LIU Qing-long, WANG Yang-yun, XIE Hui,
LI Ming, LIU Yong-giang, YANG Hua-mei, MI Gao-yuan, LI Ming-wei
(Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: The plating process of the mid-wave infrared broad-band pass filter is difficult because
of multi-layers, and the total thickness of film layers is very big ( the thickness is up to about
10 pm). Through analysis of the design features of several infrared band pass filters, and com-
bining with the actual plating technology, the 3 ym~5 pum broad-band pass filter with germa-
nium substrate was designed by using the method of combining long-wave-pass, short-wave-
pass and irregular film design technology. The design reduces the total thickness of film ( a-
bout 8. 65 pm) greatly as well as the deposition time, and the firmness of the film is improved.
The film obtains excellent spectral properties by changing the evaporation rate of film materi-
als, correcting the scan mode of the electron gun when vaporizing the ZnS material, and adjus-
ting the loading method of the evaporation material in the crucible. The average transmittance
is more than 96 % in the passband and less than 1% in cut-off region.
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Fig. 1 Long-wave-pass spectral transmittance curve
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Fig. 2 Short-wave-pass spectral transmittance curve
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Fig. 3 Spectral transmittance curve combined

long-wave-pass and short-wave-pass
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Fig. 5 Broad band pass filter transmittance

curve after global optimization
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Fig. 7 Single-sided coating broad band pass filter

spectral transmittance test curve
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Fig. 8 Test curve when antireflection coatings

on the back of broad band pass filter
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