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Measurement of the Spectral Characteristic Parameters of Linear Variable Filters
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(Key Laboratory of Precision Opto-mechatronics Technology of Ministry of Education, Beithang University »
Beijing 100191, China)

Abstract; In order to accurately measure the spectral characteristic parameters of Linear Variable Filters
(LVF), a method of measuring the transmission of LVF was presented. In this method, the spectral
transmission at the measurement point was calculated by measuring the spectral signal of light source and
transmitted light with a spectrometer. By adjusting the displacement platform, the spectral transmission
at different positions was measured. Then the spectral characteristic parameters of LVF was obtained by
data processing. The theoretical formula for measuring the spectral transmittance was deduced. The
simulation results show that the accuracy of this method decreases as the linear dispersion increases.
When the linear dispersion is less than 1.5 nmemm™", the errors of the measured center transmission and
bandwidth are less than 0.4 %. An experimental setup was built to test the spectral parameters of a linear
variable filter.
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Table 1 Parameters obtained by simulation under different linear dispersion

Linear Center wavelength Center transmission FWHM
dispersion/(nmemm™") value/nm error/nm value/ % error/ % value/nm error/ %
ko=1 480 0 99.85 0.15 8.652 8 0.15
ko=1.5 480 0 99.67 0.33 8.668 8 0.32
ko=5 479.999 0.001 96.41 3.59 8.960 4 3.71
ko =10 479.998 0.002 87.11 12.89 9.913 5 14.74
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Table 2 Measured parameters of LVF

Position/mm Center wavelength())/nm  Center transmission/% FWHM (A)X)/nm INVONE
10 468.23 70.47 8.98 1.92
15 476.48 70.87 8.73 1.83
20 485.10 69.09 9.06 1.87
25 492.23 70.84 9.16 1.86
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Fig.8 Relationship between center wavelength and position of LVF
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