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Simulating the FIP effect in coronal loops using a
multi-species kinetic-fluid model
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We investigate abundance variations of heavy ions in coronal loops. We develop and exploit a multi-species
model of the solar atmosphere (called IRAP’s Solar Atmospheric Model: ISAM) that solves for the transport
of neutral and charged particles from the chromosphere to the corona. We investigate the effect of different
mechanisms that could produce the First Ionization Potential (FIP) effect. We compare the effects of the
thermal force and of the ponderomotive force. The propagation, reflection and dissipation of Alfvén waves is
solved using two distinct models, the first one from Chandran et al. (2011) and the second one that is a more
sophisticated turbulence model called Shell-ATM. ISAM solves a set of 16-moment transport equations for
both neutrals and charged particles. Protons and heavy ions are heated by Alfvén waves, which then heat up
the electrons via collision processes. We show preliminary results on composition distribution along a typical
coronal loop and compare with typical FIP biases. This work was funded by the European Research Council
through the project SLOW_SOURCE - DLV-819189.

Primary authors: POIRIER, Nicolas (IRAP); Mr LAVARRA, Michael (IRAP, Université Toulouse III - Paul
Sabatier, CNRS, CNES, Toulouse, France); Dr ROUILLARD, Alexis (IRAP, Université Toulouse III - Paul Sabatier,
CNRS, CNES, Toulouse, France); Mr INDURAIN, Mikel (IRAP, Université Toulouse III - Paul Sabatier, CNRS, CNES,
Toulouse, France); Dr BLELLY, Pierre-Louis (IRAP, Université Toulouse III - Paul Sabatier, CNRS, CNES, Toulouse,
France); Dr RÉVILLE, Victor (IRAP, Université Toulouse III - Paul Sabatier, CNRS, CNES, Toulouse, France); VER-
DINI, andrea (università di firenze); VELLI, Marco (Istituto Nazionale di Astrofisica (INAF)); Dr BUCHLIN, Eric
(Université Paris-Saclay, CNRS, Institut d’Astrophysique Spatiale, 91405, Orsay, France)
Presenter: POIRIER, Nicolas (IRAP)

Session Classification: Poster Session 9.2

Track Classification: Session 2 - The Solar Atmosphere: Heating, Dynamics and Coupling


