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Introduction: magnetic reconnection in plasmas
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Magnetic reconnection in plasmas changes the topology of the
magnetic fields, relaxing them and transferring the energy resulting
into the particles (acceleration and heating).

Interconnects different plasma regions, allowing the exchange of
mass and energy between them.
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Magnetic reconnection simulation
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Full Particle-In-Cell simulation, Dargent+, JGR (2016)
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Ubiquity of magnetic reconnection
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Uzdensky+, ApJ (2011)
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De Gouveia+, A&A (2010)
Accretion disks

Intrator+, Nature Physics (2009)

Fusion reactors: totamaks

Yokoyama et al, 2000

Yokoyama+,ApJL (2001)
Solar corona, CMEs

Kronberg+, ApJ (2004)
Radio jet in Galaxy lobe
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Magnetic reconnection at Earth’s magnetosphere

magnetopause

Ail reconnectio
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Magnetic reconnection and auroras

ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide 6

— 0] bhu c= W - ] W= :



Cold ions in the magnetosphre \Q‘k eSa
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Mass loading
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Cold ions of ionospheric origin mass load the
magnetospheric plasma and slow down the
reconnection rate (outflow velocity).
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Mass loading
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Cold ions of ionospheric origin mass load the
magnetospheric plasma and slow down the
reconnection rate (outflow velocity).
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Mass loading
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Cold ions of ionospheric origin mass load the
magnetospheric plasma and slow down the
reconnection rate (outflow velocity).
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Cold ions introduce a new length-scale \‘\&\tﬁesa
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Cold ion heating by reconnection
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Cold ion heating by magnetic reconnection \
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Summary - Conclusions

- Cold ions mass load the magnetosphere and reduce the reconnection rate.

- In addition, they introduce new microphysics owing to their small gyroradii
and can facilitate, for instance, the generation of plasmoids.

- Based on Cluster and MMS observations, reconnection can spend 20%o or more
of the heating energy into heating the cold ions, when present.
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Thanks for your attention
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