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Acquisition of photoelastic modulator interferometer
data and spectrum recovery
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University of China Taiyuan 030051 China; 2. Key Laboratory of Instrument Science & Dynamic Measurement of Ministry of
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Abstract: In order to obtain the frequ@pectrum of a photoelastic modulator interferometer it needs spectrum
recovery. Because of the nonlinear phase the &fféct of spectrum recovery is poor by using the fast Fourier transform so the
non-uniform fast Fourier transform algorithm was proposed for spectrum recovery of the interference data. Firstly the
interference data with 652. 6nm laser passing through the photoelastic modulator interferometer was obtained by the virtual
oscilloscope based on high-speed data acquisition card PCI-5122. Then the spectrum interference data was recovered with
Matlab software. The recovery results show that the wavelength measurement error of the collected 652. 6nm laser data is
less than 1nm  the recovered error is less than 0. 1%  which verifies the feasibility of the algorithm for the spectrum
recovery of non-uniform photoelastic modulation interference data and have reference value for the design of high—
performance photoelastic modulator¥ourier transform spectrometer.
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a—before calibration b—after calibration ¢—632.8nm laser test based on Q8344 A spectrometer
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Table 1  652.6nm laser measurement results and error analysis

center wavelength of laser tested by center wavenumber of the center wavelength of the wavelength error
Q8344 A spectrometer/nm recovered spectrum/cm ™! recovered spectrum/nm error/nm proportion/%
1.533 x 10* 652.3 0.3 0.046
1.533 x10* 652.3 0.3 0.046
652.6 1.533 x 10* 652.3 5.3 0.046
1.533 x 10* 652.3 0.3 0.046
1.534 x10* 652.0 0.6 0.092
1 652. 6nm 3 YANG D CANIT J C GAIGNEBET E. Photo-elastic modulator:
Inm polarization modulation and phase modulation J . Journal of Op—
tics( Paris) 1995 26(4): 152-459.
0.1% A =652. 24nm 4  COOLEY J W TUKEY J W. An algorithm for the machine calcu—
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NUFFT
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