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Depolarization measurement of aerosol using a DPSS horizontal lidar for detection of
radioactive aerosols in Fukushima
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Abstract: A DPSS horizontal lidar is planned to be used for continuous monitoring of radiation carrying aerosols in
Fukushima. The aerosol depolarization ratio is one of the parameters that can be measured from the DPSS lidar. Data
can be obtained every one second due to the lidar’s high acquisition rate making it possible to measure changes in
aerosol depolarization ratio at a smaller time scale in the surface atmosphere. Our purpose shifts from the pollution-
controlled dust in an intermediate storage facility to the daily atmospheric aerosols because the radioactivity is mainly
on small aerosols of <20um. We show that the DPSS lidar can measure a smaller depolarization ratio based on the
experiment performed at Chiba University. Our DPSS horizontal lidar monitoring has verified the lower depolarization
and its relationship with relative humidity.
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Table 1. Specification of DPSS horizontal LIDAR system

Laser Model Spectra-Physics  Explore
One

Wavelength 349 nm

Pulse Energy 120 pJ

Repetition frequency < 5KHz

Pulse duration > 3ns

Telescope Diameter 100 mm

Interference filter CWL 349 nm

Interference filter FWHM 0.6 nm

PMT model Hamamatsu H11901-110

Transmitted polarization P

Received polarization P and S
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Figure 1. Temporal variation of depolarization ratio and relative humidity on a) 07-08, b) 08-09 and c¢) 09-10

May 2021.
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