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Titre du stage / internship title: Simulating mass accretion of young stars: shocks and radiation
Résumé / summary
Many young low-mass stars still accrete material from surrounding disks. The
accretion builds up the star to its final mass and is also believed to power the
mass outflows, which may in turn remove the excess angular momentum from
the star-disk system. Now it is well-established that the material flows along
magnetic channels that connect the disk to the star. The flow accelerates by
gravity to very high speeds and terminates in a shock when it hits the
photosphere of the protostar. In this general and quiet simple scenario, many
details are not clear and several questions are still open: is the flow
homogeneous? Does the impacting plasma absorb its own radiation? Does it
interact with the surrounding stellar atmosphere?
To answer the above questions it is necessary to develop and apply advanced
models of plasma flows that interact with the ambient magnetic fields. Also the
radiative transfer is expected to play a crucial role in the accretion process and
in the evolution of the post-shock plasma. For instance, the distribution of the optically thick material around the
impact region may determine a non-trivial absorption of the emission emerging from the shocked plasma, and the
irradiation of the unperturbed stream by the shocked plasma may produce a shock precursor with detectable emission.
The models are implemented in numerical codes that run on high performance computing systems with thousands of
CPU cores.
This stage operates in this framework, and its primary aim is to study the details of how matter accretes and how its
energy is radiated away in young stars. The methodology will include:
1) to study the dynamics, stability, and radiative properties of the post-shock plasma through multi-dimensional MHD
modeling including radiative transfer;
2) to synthesize the emerging spectra to be compared with available observations.
The candidate will be trained to use state-of-art numerical tools, with new improvements to properly include the
description of radiation transport, and will setup and run simulations describing the impact of accretion streams onto
the surface of a protostar.
This internship will be supported by the Labex PLAS@PAR with a grant up to 4500 or 6500 € for 4 or 6 months respectively.
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