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Spectroscopic (SPEC) Lidar Possible Synchronous Measurement of Plant Fluorescence and
Raman Signals of the Surrounding Atmospheric in day time
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Abstract:  We developed a spectroscopic (SPEC) lidar which is possible to measure plant fluorescence and Raman
signals of the surrounding atmosphere. Synchronized detection technique that varies a gate open (delay) time and a
gate time-width of CCD detector in measurement targets and conditions was powerful especially for daytime
measurement of them. For measurement of the plant fluorescence, they were adjusted to fit the location and the size
of the plant. Raman signals of N; and O, of the atmosphere were measured by setting larger gate time-width of the
detector than that of the fluorescence measurement, because Raman signals were smaller than the plant fluorescence.
Aerosol fluorescence was observed in the event of an inversion. In night time operation, we could also get
water-vapor Raman and N2 Anti-Stokes-Raman signals.
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Fig. 1 Experimental configuration and conditions.
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Fig. 2(a) 2020/05/28 11:13: Spectrum of tree
fluorescence and Mie-signal.
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Fig. 2(b) 2020/05/28 11:21: Spectrum of O2 and N2
Raman signals and Mie-signal of the Atmosphere.

Mie 02 RamanN2 Raman
T~ b
20000
— Laser On
— Laser Off
—On-Off 2019/12/26
.’g Aerosol -
z fluorescence d
2 10000 08:07
5 | .
£ J -
‘ -
\"‘ ’\
ik
0 08:55
300 400 500 600
Wavelength (nm)

Fig. 3 Aerosol fluorescence in the event of an
inversion.



