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Development of high spectral resolution lidar using a multi-longitudinal mode laser
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Abstract: This paper describes an analysis method for signals measured by high spectral resolution lidar (HSRL) using
a multi-longitudinal mode laser and a Mach-Zehnder interferometer having the same free spectral range as the mode
spacing of the laser. Scanning the interferometer in the span of one fringe, the lidar signals at the minimum and
maximum Mie-scattering transmission are measured. Backscattering and Extinction coefficients for aerosols are
derived from the minimum and maximum signals and the minimum transmittance of interferometer for Mie-scattering.
The transmittance can be estimated using reference signals from a portion of the transmitted laser beam. We use an
analysis method to determine the transmittance using all data taken in the periodical scan by fitting theoretical curves
to the signals. A demonstration of analysis for reference and atmospheric scattering signals is shown.
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Fig.1: Block diagram of an HSRL with a multimode laser
and a Mach-Zehnder interferometer
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Fig.2: (a) Scatter plot of X1 as a function of moving
distance for the roof mirror, (b) Scatter plot of X1 as a
function of phase matched for all the scanned data.
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Fig.3: Time-height cross-section of range corrected
signals measured at NIES, Tsukuba at 23:30 August 1,
2016. The area surrounded by the dotted line is analysis

target for estimating PIR".
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Fig.4: The solid line is the profile of range corrected
signal. The dotted line denotes X" . The plotted
symbol is PR,
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