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Scientific rationale

The Earth’s magnetic field shields the Earth from the solar wind and cosmic radiation, but more remains
to be known regarding its sources (main field, lithosphere, ionosphere,magnetosphere, ocean) and their
spatio-temporal evolutions. Knowledge of the Earth’s magnetic field is also crucial for space weather
monitoring (power transmission networks, airlines and satellites) as well as magnetic reference models
used in smartphones, directional drilling for oil and gas, and geophysical surveying for minerals.

The Earth’'s magnetic field has been continuously monitored since Oersted’s launch in 1999, CHAMP in
2000, and Swarm in 2013. NanoMagSat ambitions to improve the global revisit time of all local times and
geographic locations, currently of ~6 month thanks to Swarm, down to around 1.5 month. This will also
hep improve ionospheric environment monitoring - more details in Hulot et al. “Science Targets and
Planned Data Products of the Upcoming ESA Scout NanoMagSat Mission, a Nanosatellite Constellation to
Further Improve Geomagnetic Field and lonospheric Environment Monitoring and Modeling” in C.02.04
Small Earth Science Missions.

The figure on the right illustrates the capacity of NanoMagSat to retrieve a fast wave of internal origin,
which Swarm cannot properly recover (picture taken at the middle simulation).

Mission overview

NanoMagSat is an ESA-Scout mission: 35M€ and 3 years from KO to launch. It is
primed by Open Cosmos with IPGP as the Principal Investigator, CEA-Leti for the
overadll payload management and providing the magnetometers.
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The constellation features 3x16U Cubesats at 545 km: “ , coloca
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Average Orbit power 40W with triple deployables

Mass per satellite 35kg
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The magnetic cleanliness required at MAM level is the key design driver: InT before SRS

compensation, 200pT after. Specifically, the wiring of the EPS distribution board,
batteries and the solar panels have been redesigned, the batteries replaced with
ones with lower magnetic signal. The currents driving the air coils are monitored to
allow the corresponding stray fields to be compensated. Finally, the STRs and boom
feature specific choices of materials, with the STR having an optimised wiring and
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deployable baffles due to volume constraints.

All subsystems or components have been tested at CEA-Leti premises in Grenoble to
characterize their contributions and a model has been developed demonstrating
compliance with the magnetic requirements.

RIS I202%

The picture on the right illustrates the main components and responsible entities, as
well as the current models used for the Structural Model (SM) of the satellite including
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a flatsat, deployable boom, triple deployable solar panels, m-NLP and STR.
Schedule overview and conclusions
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The SRR is planned for July with the first results of the SM. The decision for the launch contractor will be taken in February 2026 with a first launch end 2027 and a second one
beginning 2028. Following In-Orbit Commissioning, 3 years of routine operations are anticipated. Technology and Science Readiness Levels (SRL, TRL) follow a typical path.

The ambition is to extend NanoMagSat beyond the Scout programme through international collaboration,

enabling the launch of further satellites for a scalable collaboration

system for very long-term observations, extending to space the INTERMAGNET network of ground magnetic observatories
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