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Development of stand-alone self-contained eye-safe lidar
for Fukushima flown contaminated soil
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Chiba Univ., 1-33 Yayoicho, Inageku, Chiba 263-8522, Japan

Abstract:

Solar power generated eye-safe lidar is developed for the observation of the time-dependent change of the dust
containing the radioactivity generated by the accident of the Fukushima nuclear power plant. A 1.5 pum fiber laser is
used as a transmitting light, and an APD is used as an optical receiver. In order to make it stand up, a storage battery
is charged with solar panels to supply the system power. The developed lidar allows remote scanning and ensures eye
safety for people working in the field. In this study, we examined the relationship between the solar illuminance and
the charge amount on the storage battery in the viewpoint of lidar observation activity. In addition, we succeeded in
acquiring the echo signal of the forest 100m ahead with the developed lidar system.
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Fig.1 Stand-alone eye-safe lidar system.



Table 1 Specification of two Fukushima lidars.

Previous Lidar Eye-safe Lidar

Maker Spectra Physics KEOPSYS
Model Explorer One 349 PEFLSeries
Laser Centre wavelength 349nm 1545nm
Emitter Pulse energy 120pd GpJ
Repetition frequency <SkHz 100kHz
Pulse duration >3ns 1ns
Beam Expander ‘Output beam diameter Tmm 20mm
Telescope Model Original Vixen VMC95L
Diameter 100mm 95mm
Interference Filter 1 Centre wavelength 349nm 1548nm
;I:’I:i:::: at half 0.6nm 150m
Interference Filter 2 Maker i — Thorlabs
Model T - FELH1500
Wavelength ) -— _ H 1518-2150nm
Receiver ~ PMT/APD Module Maker Hamamatsu PMT Thorlabs
Model H11901-110 APDI10C
Active area diameter 8mm 0.2mm
Wavelength range 230 to 700nm 900 to 1700nm
Gain 2% 10° AW 10 A/W
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Fig.2 Solar illuminance and current generated on
solar cell.
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Fig.3 Measurement of hard targets.
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