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Abstract: The characteristics, preparation and testing methods of 3.7 um and 4.8 wm double band-pass
filter on the surface of alumina substrate were introduced in the background of infrared optical and thin
film technology. Alumina(AlLO,) was used in medium wave infrared optical systems usually because of its
wide light transmission area and good fastness and ease of use in optical systems. The two-band band-
pass filter with excellent reliability and spectral characteristics were successfully developed by means of
speed control and ion assisted process. The films were characterized by software optimization and double-
coating of pass-filters. The analysis shows that the design structure and the optimization algorithm have a
significant impact on the passband flatness, cut-off depth and transmittance of the film. Preparation
process, in addition to the appropriate evaporation rate, the use of slow evaporation and weak ion energy
assist was also very important key technology. The final spectral transmittance test averaged over 87%
and passed environmental tests to meet the usage requirements.
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Fig.1 Alumina spectral characteristics
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Tab.1 Refractive index (n) of the silicon monoxide

Wavelength Refractive Wavelength Refractive
/pm index /pm index
0.6 1.87 3 1.8
0.8 1.84 3.5 1.8
1.8 1.82 4 1.79
2 1.82 5 1.78
2.5 1.81 6 1.78
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Fig.2 Front design spectral curve
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Fig.3 Back design spectrum curve
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Fig.4 Double-sided synthesis of spectral characteristics
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Fig.6 Spectral curve of silicon monoxide
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Fig.7 Dispersion curve of germanium
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Fig.8 Dispersion curve of silicon monoxide
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Tab.2 Coating process parameters

Item Value Item Value
Cathode voltage/V 18 Shielding electrode/mA 3
Cathode current/A 17 Circulating current 16
Anode voltage/V 70 Deflection current/A 0
Anode electric current/A 5 Temperature/ C 60

Ge evaporation rate

Accelerate voltage/V 230 . 0.3
/nm-s

SiO evaporation rate

Jnm - -] 0.6

Accelerate current/A 1.5
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