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Abstract: The dual-color (dual band-pass) filter is a new type of optical element that includes two precisely
controlled spectral channels at any geometric position and can improve the target recognition ability of optic-
al detection devices. Single crystal Ge is used as a substrate, and Ge and ZnSe are used as high (H) and low
(L) reflective index thin film materials, respectively. An infrared dual-color filter is designed with two band-
pass channels: 3.2~3.8 um (channel 1) and 4.9~5.4 um (channel 2). Thin films are fabricated by thermal
evaporation in a high vacuum chamber, and the film thickness are monitored using the POEM (Percent of
Optical Extreme Monitoring) strategy. At a working temperature of 100 K, the average transmittance of chan-
nel 1 was 94.2%, and its top ripple amplitude was 5.7%; the average transmittance of channel 2 was 96.5%,

and its top ripple amplitude was 0.6%. In the cut-off range between the two channels (4.0~4.7 um), the aver-
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age transmittance was no more than 0.16%. The infrared dual-color filter has good optical stability, which is

conducive to the recognition of high-speed moving targets.

Key words: optical thin film; dual-color filter; infrared; cryogenic spectrum
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Fig. 1 Dual-color filter composed of two single F-P band-

pass filters
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Fig. 3 Transmittance curve of notch filter films with long-

pass filter
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Fig. 6 Transmittance curve of the designed dual-color filter
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Tab.1 Deposition parameters of the Ge and ZnSe films

deposition rate/ chamber pressure/  rotation rate/

(nm's™") (10*Pa) (rad'min")
Ge layers 0.6 5~8 30
ZnSe layers 2 5~8 30
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Fig. 12 Transmittance spectra of the Ge single film on
Al,05 at 300 K and 100 K temperatures
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