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The corona of the Sun, and probably also of other stars, is built up by loops defined through the
magnetic field. They vividly appear in solar observations in the extreme UV and X-rays. Highresolution observations show individual strands with diameters down to a few 100 km, and so far
it remains open what defines these strands, in particular their width, and where the energy to heat
them is generated.
The aim of our study is to understand how the magnetic field couples the different layers of the
solar atmosphere, how the energy generated by magnetoconvection is transported into the upper
atmosphere and dissipated, and how this process determines the scales of observed bright
strands in the loop.
To this end, we conduct 3D resistive MHD simulations with the MURaM code. We include the
effects of heat conduction, radiative transfer and optically thin radiative losses.
We study an isolated coronal loop that is rooted with both footpoints in a shallow convection zone
layer. To properly resolve the internal structure of the loop while limiting the size of the
computational box, the coronal loop is modelled as a straightened magnetic flux tube. By
including part of the convection zone, we drive the evolution of the corona self-consistently by
magnetoconvection.
We find that the energy injected into the loop is generated by internal coherent motions within
strong magnetic elements.
The resulting Poynting flux is channelled into the loop in vortex tubes forming a magnetic
connection between the photosphere and corona, where it is dissipated and heats the upper
atmosphere.
The coronal emission as it would be observed in solar extreme UV or X-ray observations, e.g. with
AIA or XRT, shows transient bright strands.
The widths of these strands are consistent with observations. From our model we find that the
width of the strands is governed by the size of the individual photospheric magnetic field
concentrations where the field lines through these strands are rooted. Essentially, each coronal
strand is mainly rooted in a single magnetic patch in the photosphere, and the energy to heat the
strand is generated by internal motions within this magnetic concentration.

With this model we can build a coherent picture of how energy and matter are transported into
the upper solar atmosphere and how these processes structure the interior of coronal loops.
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