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Strategic International Collaborative Research Program (SICORP)

Japan—UK Joint Research Program
Executive Summary of Final Report

1. Project title : TDevelopment of in situ particulate radioactivity sensor |
2. Research period: April 2018 ~ March 2022
3. Main participants:

Japan-side
Name Title Affiliation Role in the
research
project
Pl Kiminori Professor | Tokyo University of Development
Shitashima Marine Science of in-situ
and Technology radioactivity
sensor
Collaborator Satoko Owari Assistant | Tokyo University of Development
Professor | Marine Science of in-situ
and Technology radioactivity
sensor
Total number of participants throughout the research period: 2
UK-side
Name Title Affiliation Role in the
research
project
Pl Matthew Professor National Development
Mowlem Oceanography of in-situ
Centre filtration
system
Co-PI Blair Thornton Associate University of Development
Professor Southampton of in-situ
radioactivity
sensor
Co-PI lan Croudace Professor University of Integration of
Southampton in-situ
radioactivity
sensor and
in-situ filtration
system
Collaborator | Geraldine Postdoctoral | National Development
Clinton-Bailey Fellow Oceanography of in-situ
Centre filtration
system
Collaborator | Andrew Morris Postdoctoral | National Development
Fellow Oceanography of in-situ
Centre filtration
system
Collaborator | Patricia Postdoctoral | National Development
Lopez-Garcia Fellow Oceanography of in-situ
Centre filtration
system
Total number of participants throughout the research period: 6
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4. Summary of the international joint research

The project seeks to address the data gap of particulate carbon flux by proving the
principle of in situ particulate filtration (developed by UK team) and coupling this with a novel
deployable beta detection module (developed by Japan team) to measure 234Th activity.
This will provide the foundations for further work to raise the Technology Readiness Level
(TRL) of this device, and for the transfer of the innovative technology principles to other
ocean variables (i.e., dissolved phase radionuclides; other radionuclides). This development
would constitute a step-change in our ability to measure carbon export in a changing ocean
and in our understanding of carbon cycles and the importance of different oceanic region.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

1. The commercially available photomultiplier tube (PMT) with multi-channel analyzer
(MCA) and silicon photomultiplier (SiPM) with MCA were possible to measure
beta-rays by connecting a plastic scintillator.

2. A method of shading the plastic scintillator for in-situ measurement was examined.

3. In-situ measurement for particulate radioactivity was possible by combining a
light-guide for fitting to pressure housing and a plastic scintillator for beta-rays.

4. A circuit board of separate type (measurement of radiation intensity per unit time) to
be connected to the PMT detector and SiPM detector was designed and
manufactured. This circuit board enables spatiotemporal continuous in-situ
measurement of radiation.

5. The field applicability was also evaluated in the ocean field.

5-2 Synergistic effects of the joint research

1. We were able to proceed smoothly with this research by making use of the
achievements of the previous research cooperation relationship with the UK
National Oceanography Centre (NOC).

2. By bringing in each country's unigue specialty, the time required for sensor
development was able to be significantly reduced.

3. We were able to exchange information not only about the radiation sensor of this
joint research but also about other in-situ chemical sensors.

5-3 Scientific, industrial or societal impacts/effects of the outputs

1. The in-situ particulate radioactivity sensor that is highly sensitive and spatiotemporal
continuous in-situ measurement of radiation has become possible to develop.

2. The advance for elucidation of the biological pump mechanism and carbon cycle in
the ocean is expected by deployment of the developed sensor.

3. Many private companies have interested in environmental radiation measurement,
and the developed sensor has a high possibility of generalization and technology
transfer to the private sector.

4. By applying the developed sensor to environmental radiation measurement, it can
contribute to local governments related to the Fukushima Daiichi Nuclear Power
Plant accident.
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