op e . . The Earth’s
Unveiling plasma energization and energy transport System

in the Earth’s Magnetospheric System:
the multi-scale Plasma Observatory ESA M7 mission candidate.

foreshock

A. Retino ( co-Lead Scientist), M. F. Marcucci (Lead Scientist), T. Amano, V. Angelopoulos, S. Bale, M. Berthomier, R. D'Amicis, J. De Keyser,
A. Dimmock, M. Dunlop, C. Forsyth, M. Franz, H. Fu, A. Galli, K. Kauristie, Y. Khotyaintsey, L. Kistler, M. Kretzschmar, H. Kucharek,
K. Issautier, B. Lavraud, O. Le Contel, I. Mann, L. Matteini, K. McWilliams, M. Maksimovic, R. Nakamura, M. Palmroth, E. Panov, O. Pezzi,
F. Plaschke, H. Rothkaehl, Y. Saito, J. Soucek, M. Steller, M. Yamauchi, R. Vainio, A. Vaivads, F. Valentini, R. F. Wimmer-Schweingruber

i J
», ’ ’
'fv ,
l'l“ 5 £
- :‘ &/ -
4
) 4 /s -'. /
:;\ 2% Jdh A //.‘/,
11 . ' 4 /
) 8 v, 4 v
f h ,
. ,é. 4 ‘; / / N
and the PO Science Team L\ - . .
PN { ~ -
N \ ‘ w
) \ \ 3 ~
[ «;‘ \\
'(\ N N S 1
= - b
N )N -

. D
: . : .. NN\ \ transition
In the Earth's Magnetospheric System the largest amount of energy transport and particle energization occur S 3 N .
between ion and fluid scales through multi-scale processes within non-planar and non-stationary plasma structures. NN S

Understanding these processes allow us to eventually understand how our planet works with impact for Y \
Space Weather science and solar, planetary and astrophysical plasma physics.
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* Observations of basic particle and field quantities simultaneously at seven points, to spatially Oroit
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Programmatic framework From ESA Voyage 2050 report: The importance of "40+ members from 9 French labs incluing many young scientists

understanding the multi-scale processes of plasma is "Important upcoming contributions to PO WGs: Numerical Simulation
Voyage 2050 b g A expected to become a coherent theme of the plasma WG, Ground-based Coordination WG, Multi-point Data Analysis WG
e Uil iu s U & Universe in the Voyage 2050 era.
s, Plasma Observatory targets the two Voyage M-class Plasma Observatory assets
themes :“Magnetospheric Systems” and “Plasma Cross-
scale Coupling”. First multi-scale measurements tailored to study the Magnetospheric System. Next

. , quantitative leap after Cluster and MMS 4-point measurements.
Plasma Observatory targets top priority of CNES SHM in

>P> report 2019-2024: Will lead to transformative advances in magnetosheric physics. Important also for
Théme scientiique Covsemvavies | Cedre dereslisaion™ | RET associee Space Weather science as well as solar, planetary and astrophysical plasmas.
dchells tarbuiontes dans I vent selaie | Observations
ﬂ“:i.g;gm"‘”wﬂ . l”” ESA, NASA, JAXA Very large scientific community: 350+ researchers from 25 countries (17 in Europe).
o choe magnetospheriee — Strong international support (US, Japan, China).

Need for new multi-scale constellations to study space

e e e i e e plasmas recognized by international space agencies (e.g. Fits current programmatic framework. Targets the two ESA Voyage 2050 M-class
NASA Heliophysics 2024 Decadal Survey, JAXA roadmap) themes :“Magnetospheric Systems” and “Plasma Cross-scale Coupling”

Towards a new era for magnetospheric physics in mid/late 2030s ? ESA Plasma Observatory
(late 2030s ); NASA MagCon (mid-late 2030s); JAXA NEO-SCOPE (mid 2030s)
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