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Development of dual-wavelength high-spectral-resolution lidar with a scanning interferometer (Part 1)
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Abstract: Simulation study on a scanning interferometer for uncontrolled dual-wavelength high-spectral-resolution lidar is described.
By scanning the interferometer for a fringe periodically, multispectral high-spectral-resolution measurement is possible with the
single interferometer. Part of transmitted laser is used as reference to monitor laser wavelength changes and to measure
interferometer transmittance for Mie scattering. Deviation angle dependence of the interferometer transmittance is simulated for six
interferometers. Glass-embedded interferometers with a small incident angle are less sensitive to the deviation angle. The
field-widened interferometer with measurable two output beams is selected. Candidates for suitable optical path difference of the
interferometer are 40 mm and 125 mm. The shorter one is the most efficient interferometer to block Mie scattering and to transmit
Rayleigh scattering, but there is temperature dependence that causes systematic errors in extinction coefficient. The longer one is

slightly worse efficient, but it does not have the temperature dependence.
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transmittance for reference light at 355 nm and 532
nm.
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Fig. 3 Block diagram of six interferometers simulated
in this study.
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Fig. 4 Deviation angle dependence of interferometer
transmittance for Mie scattering for the six
interferometers shown in Fig. 3. Optical path
difference of the interferometer is 40 mm.
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Fig. 5 Ratio of Rayleigh to Mie scattering
transmittance where the trough of interferometer
spectrum is matched to the center of the laser
wavelength. The ratio is calculated for optical path
differences and for heights. The spectral width of the
laser in the calculation is 100 MHz. Rayleigh
scattering spectrum is calculated using the
Witschas’s model®.
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