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Space plasma missions
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Target regions
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 Mission targets

Magnetosphere in situ

Fundamental plasma processes

Space weather

Magnetosphere remote sensing

Cluster, MMS, THOR

X-ray imaging?

Cluster, THEMIS, Swarm, MMS, Van Allen, Erg...

Deep Space Climate Observatory
(ACE replacement)



6
 

Fundamental plasma problems

Colissionless shocks

Turbulence

Magnetic reconnection

Particle heating & acceleration THOR

Cluster

MMS

Waves and instabilities

Dynamo mechanism (MHD)

Cluster
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Magnetic reconnection
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Magnetic reconnection
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MMS (Magnetospheric Multi-Scale)
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MMS (Magnetospheric Multi-Scale)

Launch on 12 Mar. 20154 spacecraft in assembly
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MMS (Magnetospheric Multi-Scale)
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MMS magnetometer
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THOR (Turbulence Heating Observer)
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THOR - Motivation

Applications
Heating problems (solar corona, solar wind, accretion disks)
Cosmic ray scattering in interstellar medium

Motivation
Dissipation mechanisms remain unsolved 
in collisionless plasmas.

Idea
In situ measurements of 3-component magnetic and 
electric field
High-resolution and high-sampling distribution functions
of electrons and ions
Earth magnetosheath, foreshock, and near-Earth solar wind
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THOR design



16
 

Solar observations

Photon measurements

In situ measurements

helioseismology

SOHO, Hinode, STEREO, SDO, 
IRIS, Solar Orbiter

Internal structure diagnosis

neutrino measurements

Solar Orbiter

Solar Probe Plus
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