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A method to determine reflectivity of F-P interferometic

cavity with variable gap
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Abstract: There is many interference information of targets contained in the interference fringes which are
obtained by the variable gap Fabry-Perot (F-P) interferometric imaging system. The sinusoidal nature and
modulation of the interference fringes directly affect the extraction of interference information of the target. The
reflectivity value of the variable gap Fabry-Perot (F-P) interference cavity material is an important performance
parameter of the variable gap F-P interferometric imaging system. In order to improve the performance of the
variable gap F-P interferometric imaging system, the reflectivity of the variable gap F-P interferometric cavity
depends on the sinusoidal nature and the modulation of the interference fringes. In this paper, the mathematical
relationship between the sinusoidal nature and modulation of interference fringes and the reflectivity of F-P cavity
with variable gap was established respectively and a reasonable objective function was given. When the
sinusoidal nature and modulation of the interference fringes were relatively optimal at the same time, the optimal
reflectivity of material of the F-P cavity with variable gap was found. The long wave infrared variable gap F-P
interference spectral imaging system was built, and the correctness of the above theoretical analysis was verified
by measuring the spectral transmittance of polypropylene film.
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Fig.1 Variable gap F-P spectral imaging system
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Fig.3 Interference intensity of monochromatic light at different pixel

location of detector
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Fig.4 Error curves between interference intensity of monochromatic

light and standard sine function
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modulation of interference fringes
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Fig.7 Influence of the reflectivity of interferometric cavity on target
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Fig.8 Interference pattern for the uniform CO, laser source from the

system
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Fig.9 Interferometric information from the CO, laser source
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Fig.10 Spectrum curve of the CO, laser
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