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CHARMS (CHarging And Radiation Monitors for Space weather) mission
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Spacecrafts in space are always exposed to the risk of malfunctions and failures due to changes of space environment.
Particularly, geostationary satellites are inevitably exposed to severe risks such as electrostatic discharge (ESD), total ionizing
dose effect (TID), and single event effect (SEE) because of high space radiation environment. To mitigate and avoid risks, it
is necessary to monitor space environment constantly near satellites, issue forecasts and warnings promptly based on latest
observation to encourage specific actions, and secure time for operators to respond before a catastrophic failure occurs. In
addition, by monitoring accumulated charges in a satellite as well as space environment, it is possible to directly identify
changes of a satellite’s material in response to changes of space environment. Such results can be reflected in the guideline of
satellite design standards for designing satellites that are resistant to changes of actual space environment. As of 2021, Japan’s
space weather forecast is based on space radiation data observed by the U.S. meteorological satellite GOES. However, there
is a difference between space environment over the U.S. and that over Japan. In order to protect Japanese satellites, which are
responsible for our social infrastructure like communication, navigation, weather service, it is necessary to monitor status of
space environment around them. So, we have started to develop onboard sensors to measure high-energy electrons and proton:
existing in radiation belts, plasma sheets, solar energetic particles, and galactic cosmic rays, and an internal charging sensor
to measure charges in satellite materials as CHARMS (CHarging And Radiation Monitors for Space weather) mission. This
mission aims to improve monitoring and forecasting of space weather by installing these sensors on the next geostationary
satellite launched into a longitude where Japanese satellites are densely located.
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