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Study on the influence of interferometers velocity fluctuation on the
spectral signal-to-noise ratio
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Abstract ; The velocity fluctuation of the interferometer is one of the important factors affecting the spec-
tral signal-to-noise ratio. To further improve the spectral signal-to-noise ratio, the relationship between
the velocity fluctuation of the interferometer and the spectral signal-to-noise ratio is studied. In this pa-
per,the causes of optical path difference velocity fluctuation of the tilt compensation interferometer are
quantitatively analyzed from the aspects of rotation angle,velocity feedback testing,and circuit noise. On
this basis, the influence law of optical path difference velocity instability on the spectral signal-to-noise
ratio is verified through theoretical analysis and experiments. The experimental results show that in the
same wavenumber range,the higher the velocity stability of optical path difference, the better the spectral
signal-to-noise ratio,. When the velocity stability is increased by 5% ,the spectral signal-to-noise ratio is
increased by about 14 %—16 %. When the optical path difference velocity is constant, the spectral signal-
to-noise ratio in the low wavenumber band is significantly better than that in the high wavenumber
band,and the signal-to-noise ratio in the 2100—2200 cm ' band is about 20% higher than that in the 2
500—2600 cm™ ' band. The research results provide a theoretical basis for the design of a high signal-to-
noise ratio spectrometer.
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Tab.3 Under closed-loop control,the transmittance spectrum peak to peak in the range of 2 100—2200 cm™'

Number 1 2 3 4 5 6 7 8 9 10 Average
value
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Tab.4 Under closed-loop control,the transmittance spectrum peak to peak in the range of 2500—2 600 ¢cm™'
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Tab.5 Comparison of experimental results

Optical path difference velocity stability 92.2% 97.2% Increase percentage in SNR
2100—2200cm™ ! band SNR 10527 ¢+ 1 12253: 1 16.39%
2500—2 600cm ' band SNR §503:1 9723:1 14.35%
Reduction percentage in SNR 19.23%  20.65%
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