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Abstract Doppler difference interference spectrometer is a kind of Fourier transform spectrometer. In the process
of atmospheric wind velocity retrieval, even-prolongated recovered spectrum cannot work out the phase information
of the target spectral line directly. Meanwhile, there are stray spectral lines and noises in the recovered spectrum,
which make the phase of the interferogram changed and the retrieved wind velocity deviated. Therefore, isolation of
the target spectral line is necessary in the process of getting the phase information of the recovered spectrum in actual
noisy environment. For interferograms with different signal noise ratios the retrieved wind velocities ( SNR)
optimized by different window functions with different line widths are analyzed by Monte-Carlo method. The results
indicate that the Gaussian window function with line width equaling 4 to 5 times of the spectral resolution provides the
best performance if the SNR of the measured interferogram is higher than 26.5 dB, and rectangular window function
with line width equaling 7 to 12 times-of the spectral resolution provides the best performance if the SNR of the
measured interferogram is lower than 26.5 dB. The phase information and the approximative atmospheric wind
velocity can be retrieved.
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Fig. 1 Schematic of the Doppler difference interference spectrometer system
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Table 1 System parameters of Doppler difference interference spectrometer for target spectral line at 630 nm

Optical parameter Value
Target source temperature 1000 K
Line width of target spectral line 0.0381 cm !
Path difference sampled 2.5856-5.7634 cm
Optimum path difference 4,1745 cm at 1000 K (A=630 nm)
Spectral resolution 0.3147 em !
CCD camera 2048 pixel X 2048 pixel, 13 pm pixel pitch
Littrow wavelength 630.5170 nm
Littrow angle 16.48°
Grating Aperture: 28 mm X 28 mm active area, groove density: 900 mm !
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Fig. 3 (a) Input spectral radiance; (b) measured interferogram; (c) recovered spectral radiance; (d) phase of the interferogram
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