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MUSE diagnostics of coronal heating from MHD
modeling of magnetically stressed coronal loops
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Chaotic photospheric motions progressively shuffle and braid the magnetic field confining plasma in coro-
nal loops. The stressed field can suddenly lose equilibrium and develop instabilities, candidate to release
magnetic energy into heat. There is long experience in modeling impulsive energy releases in coronal loops,
from a purely hydrodynamic approach (e..g.,Reale+2000,Testa&Reale2020), to a full-MHD approach (Guar-
rasi+2014,Reale+2016,DePontieu+2022). In the MHD model an initial stratified atmosphere, including the
steep transition region between the chromosphere and the corona, is in equilibrium with a loop-like mag-
netic field, which is progressively twisted by photospheric motions and can reconnect and release energy
through anomalous diffusivity. The time-dependent 3D-MHD equations are solved numerically with the ac-
curate Godunov-based PLUTOMHD code, including gravity, plasma radiative losses, and thermal conduction.
In this configurationwe are currently investigatingMHDkink instabilities in twistedmagnetic strands (e.g.,Hood+2009).
The initial helical current sheet progressively fragments in a turbulent way into smaller scale sheets, whose
dissipation is similar to a nanoflare storm. The unstable loop expands and can disrupt nearby stable loops
(e.g.,Tam+2015), thus triggering an MHD avalanche (Hood+2016).
Another target is reconnection jets, also called nanojets, observed in coronal loops, and linked to nanoflares
(Antolin+2019).
We study them modeling the reconnection of two tilted coronal loops.
For all this work in progress, the combination of magnetic configuration and full loop atmosphere allows us to
isolate the critical processes, still maintaining a high level of realism to address specific signatures in imaging
and spectroscopic observations foreseeable with the MUSE mission.
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