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Study on multi-passed Michelson interferometer for high-spectral-resolution lidar
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Abstract: Aiming for improvement of cloud measurement accuracy by 355-nm high-spectral-resolution lidar, a multi-
passed Michelson interferometer is proposed as a narrow-band spectral filter. In conventional HSRLs using
interferometers, the effective transmission for Mie scattering is approximately 5-10 %, so that the crosstalk of Mie
scattering component in the atmospheric molecular scattering signal is large for cloud cases. Multi-passed
interferometer can efficiently block Mie scattering compared to single-passed interferometers and provide effective
transmittance equivalent to that obtained with iodine filters at 532 nm according to simulation results assuming gaussian
spectral shape for the transmitted laser.
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Fig. 1. Spectra of atmospheric backscattering light (Rayleigh-Brillouin + Mie) and Michelson interferometer

transmittance for single-, double-, and triple-path system. The optical path difference of interferometer is 100 mm.
Laser wavelength is 355 nm.
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Fig. 2. Effective transmittance of multi-path Michelson interferometer versus optical path difference for (a)
atmospheric molecular component and (b) atmospheric particle component. Laser wavelength is 355 nm and laser
spectral width is 150 MHz (full width at half maximum).



