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Noise analysis on mirror-velocity and sampling jitter
in FTIR spectrometer
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Abstract : Spectral noise induced by the random errors of mirror-velocity and sampling jitter in Fourier-transform spec-
trometer is analyzed. A model based on Noise Equivalent Radiance Difference (NERD ) and Noise Equivalent Tempera-
ture Difference( NETD) is established. The analytical results show that the mirror-velocity associated with the ampli-
tude variations and the time delay of the anti-aliasing filter and the sampling jitter can lead to system noise. Then, the
noise impact of mirror-velocity and sampling jitter is simulated and calculated by MATLAB; the theoretical model is

verified ; the noise of the actual instrument is evaluated ,which provides the basis for mirror control, anti-aliasing filter
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design, noise calculation and improvement of Fourier-transform spectrometer.
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Fig. 1 Operation principle of Fourier-transform spectrometer
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Fig. 2 Schematic diagram of sampling jitter error
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Fig. 3 Noise due to mirror speed error

(the flatness of anti-aliasing filter)
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Fig. 5 Noise due to sampling jitter
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noise including other nosie component
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