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Development of laser-induced fluorescence lifetime (LIFL) Lidar

for measurement of chlorophyll fluorescence lifetime of intact leaves
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Abstract

We have developed a fluorescence lidar that measures fluorescence lifetime of plant leaves excited by a
picosecond pulse laser (40ps, 532nm). It was named LIFL (laser-induced fluorescence lifetime) lidar. Two
components of the lifetime of a fresh leaf and a dead one, fast component and slow component, were
analytically obtained with deconvolution method using measured leaves fluorescence waveforms (685nm
and 740nm) and scattering waveforms (532nm). Difference of the slow component at 740nm between the
leaves was largest. They were 0.78 ns for a flesh leaf and 1.08 ns for a dead leaf, respectively. Plant

luorescence lifetime can be an index to evaluate living status of plants such as photosynthesis activity.
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Fig.1 Detector of LIFL Lidar system
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Dead leaf (August 1,2011)
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Tig.2 Fluorescence and scattering waveforms of leaves (Photinia X fraseri) , fresh leaf measured on July 25,2011 and
dead leaf on August 1,2011
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