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MAGNETIC RECONNECTION

The corona is hot because it is pervaded by very dynamic magnetic fields

Reconnection of the magnetic field at very small scales occurs above the
photosphere and in the lower corona itself



SOLAR ERUPTIONS
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MAGNETIC LOOPS OBSERVED BY TRACE
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TOMOGRAPHY OF A SUNSPOT

Credit: S. Kosovichev ( Stanford)



On 14 January 2002, Comet
Machholz turned around the Sun
and offered a unique
demonstration of Biermann’s
interpretation of the plasma tail
being structured by the solar
wind and always directed
opposite to the Sun.




ANOTHER VIEW OF THE UNIVERSE

The corona is a very dynamic part of the
Sun, completely structured by the
magnetic field.

It is the seat of the solar wind and the
source of Coronal Mass Ejection which
expand and travel in interplanetary space
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FIRST INTERFACE: THE MAGNETOSPHERE
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4 CLUSTER LOOK AT THE EARTH

The 4 Cluster spacecraft were
launched by ESA in 2000 to
investigate the interaction of the
solar wind and the Magnetosphere

The wavy structure of the Magnetosphere










FPlanetary Mass (Earth Masses)

100

COROT
Doppler 3m/s
SiM 500
C
Kepler o FAME 10 pc
Search — Gnd Bd photo
Space e Solar planets
Extrasolar
¢ pulsar planets

0.1 1 10 106
Seml-major Axs, a (AU}



Hipparc s

Tycho stars, mow sl




Global Astrometric
Interferometer for Astrophysics




ESA Space Science context

o Space astrometry (global astrometry): an established
European specialty

« Hipparcos, launched in 1989: first astrometric satellite
120000 stars, accuracy: 1 mas

— Feb 2006: > 3500 papers, among which > 1600 refereed
— Detailed 3-D study of the solar neighbourhood.

— First to solve the discrepancy between the age of the oldest
stars in the Galaxy and the expansion age of the Universe

e (Gala, much more ambitious: one billion objects, 10-25

nas at V=15 + spectroscopy and multiband photometry
— Included in Horizon 2000+ in 1994

— Planned for launch in December 2011

— Exactly in line with several themes selected for Cosmic
Vision 2015-2025



Gaia: Design considerations

e Optimized
— to decipher the history of our Galaxy
— to spell out the origin and evolution of stars of all masses

— to make a complete census of the solar neighbourhood, down to
exoplanets and brown dwarfs

— to quantify the interactions between our Galaxy and the Local
Group galaxies

— Systematic observation of all objects down to V=20 (on-
board detection)

— Determine distances to 10 % up to a minimum of 10 kpc

— Determine 3-D velocities to a few km/s up to 20 kpc min

—radial velocity from on-board slitless spectrometer (847-874 nm,
Ca triplet)

— Observe physical characteristics of targets

—astrophysical diagnostics (T, [Fe/H], extinction) from on-board
multi-epoch multi-colour photometry + spectrometer
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Light Bending in Solar System
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GAIA Accuracies and our Galaxy
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measured o I = 20

=20 globular clusters Horizon for proper motions
Many thousands of Cepheids and RR Lyrae : » accurateto 1 kmis
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Dark matter in disc measured
* fram distances/motions of K giants
Mass of galaxy from 30 open clusters
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General relativistic light-bending determined o 1 part in 10° 1 microarcsec!yr = 300 km/s at z = 0.03
(direct connection to inartial)

10 pas = 10% distances at 10 kpc 10 pas/yr = 1 km/sec at 20 kpc
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