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Observation of Mercury Magnetosphere During Mercury Flyby #4 and #6 by
MPPE on BepiColombo/Mio
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BepiColombo Mio will arrive at Mercury in November 2026, after nearly 8 years’ journey. To date, BepiColombo has
completed six Mercury flybys. The first, second, third, fourth and sixth Mercury flybys were on 1 October 2021, 23 June
2022, 19 June 2023, 4 September 2024, and 8 January 2025, respectively. During the 4th flyby, BepiColombo approached
Mercury’s magnetosphere from the dusk-side northern part of the magnetotail, crossed the low-altitude regions in the
dawn-side equatorial region with the closest approach altitude of about 165km and exited the magnetosphere at the dawn-side
southern hemisphere. During the 6th flyby, BepiColombo approached Mercury’s magnetosphere from the southern part of
the magnetotail, crossed the low-altitude regions almost along the noon-midnight meridian with the closest approach altitude
of about 295km and exited the magnetosphere at the dayside northern hemisphere.

The Mercury Plasma/Particle Experiment (MPPE) is a comprehensive instrument package on BepiColombo/Mio space-
craft for plasma, high-energy particle and energetic neutral atom measurements. It consists of 7 sensors: two Mercury
Electron Analyzers (MEA1 and MEA2), Mercury Ion Analyzer (MIA), Mass Spectrum Analyzer (MSA), High Energy
Particle instrument for electron (HEP-ele), High Energy Particle instrument for ion (HEP-ion), and Energetic Neutrals
Analyzer (ENA).

Although the MOSIF (MMO Sunshield and Interface Structure) blocked most of the MPPE sensor’s field of view
during cruising phase, the MPPE sensors except HEP-ion were turned on in order to observe Mercury’s magnetosphere
during the 4th and 6th Mercury flybys. During Mercury flyby #4, MIA observed heavy ion pickup-like signatures outside
magnetosphere both at inbound and outbound magnetopause. MSA observed asymmetric (north-south/dawn-dusk) ions
including cold and energetic heavy planetary ions. During Mercury flyby #6, MEA observed a lot of sub-structures above
the poles in  ‘auroral’ regions. MSA detected Heavy ion dispersion signatures in the central plasma sheet region. They
are interpreted as the consequence of sporadic proton injection and planetary ion injections leading to ion bouncing near
Mercury. ENA observed natural ENA following the first natural ENA observation during Mercury flyby #2.

The observation with full performance of MPPE will start after Mio’s arrival at Mercury in November 2026.
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