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Science opportunities from Cluster Swarm synergies

Olaf Amm'*, Heikki Vanhamaki, Kirsti Kauristie!, Noora Partamiés Claudia Stollé, Freddy Christiansén Stephan C.
Bucherf, Hermann J. OpgenoorthMalcolm Dunlogd, Frederic Pitout, Patricia Ritte¥, Roger Haagmans Matthew G.G.T.
Taylor”

'Finnish Meteorological Institute, Arctic Research Unit, Helsinki, Finlatitlanish Technical University, Copenhagen, Den-
mark,?Swedish Institute of Space Physics, Uppsala division, Uppsala, SwiRigierford Appleton Laboratory, Didcot, United
Kingdom,?IRAP, Toulouse, Francé GFZ German Research Centre for Geosciences, Potsdam, GeflB&MEC, Noordwijk,
Holland

The upcoming ESA Swarm mission, consisting of three spacecraft in the Earth’s ionosphere of which two are kept close to eac
other, together with the four-spacecraft ESA Cluster mission in the magnetosphere, provides a nhumber of exiting new scienc
opportunities for ionospheric physics and magnetosphere-ionosphere coupling studies. The magnetic and electric field measul
ments from the Swarm mission will allow us to obtain spatial maps of ionospheric currents, convection, and conductances alon
a strip that envelopes the orbits of the two closeby traveling satellites. The novel technique for calculating these properties fron
the Swarm data is based on Spherical Elementary Current (Vector) Systems (SECS), and will be presented together with fir
synthetic application examples. Using these results together with Cluster measurements of field-aligned currents allows us to e
timate the ionosphere-magnetosphere coupling factor K, as defined by the Knight relation, solely based on data. Further exampl
from the multitude of science opportunities from Cluster Swarm synergies, also additionally utilizing ground-based instruments,
include amongst others studies of the Poynting flux between the magnetosphere and ionosphere, statistical comparisons betwe
the plasma convection in both domains, and examination of the field-aligned current closure between ionospheric region 2 cul
rents and the magnetospheric ring current.
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