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Abstract

Study and Fabrication of Narrow-Band Filter Film in Methane Gas
Detection and Recognition System

Fu Xiuhua, Liu Dongmei

Zhang Jing, Fan Jiachen
Changchun University of Science and Technology, Changchun
ased on the theory of optical thin film and the characteristics of optical

aterials
controlled with different monitoring methods

achieved, which solves the problem that the single-sided thin film is too thick and has an excessive stress. With the
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film system design software and using the principle of splitting technique, the design of double-sided film system is
OCIS codes

by combining with the
operational requirements of the system

310.1860; 310.6805
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inverse analysis method, the experimental test results are inversed. With the research of the sensitivity distribution

of film layer, the causes of the errors are analyzed, and the thickness of sensitive layers of film system is precisely
is 93.7%
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The final spectral test results of prepared filter films show that the
310.6860; 040.3060

transmissivity of single point is 93.7% at the wavelength of 3.31 pm, the full width of passband at half maximum
is 49 nm, and the mean transmissivity at wavebands of 1—3.2 pm and 3.4—5 pm is 0.17% , which can meet the

thin films; splitting technique; inverse analysis method; sensitivity distribution; narrow-band filter film
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Table 1 Technical parameters of filter film

Parameter Content
Substrate Si
Incident angle /() 0
Center wavelength /pm 3.31
Full width of passband at half maximum /pm <0.06
Waveband of cut-off region /pm 1-3.2 and 3.4-5
Transmissivity of cut-off region /% <0.5
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Fig. 5 Theoretical transmission curves of multi-cavity narrow-band filter film. (a) 1~5 pm; (b) 3~3.5 pm
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Table 2 Process parameters

Material Deposition rate /(nm/s) Vacuum degree /Pa Ratio of actual thickness to displayed thickness /%
Ge 0.25 2.5X107° 92.5
SiO 0.5 2.5X10°° 83.6
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