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What do coronal dimmings tell us about magnetic
connectivity and reconfiguration during the early stage
of a solar eruption?
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HIGHLIGHTS:

MHD simulation of X2.1 flare/CME event on-&ep-2011 in NOAA AR 11283 is performed to gain insight into
observational features of coronatlimmingsrelated to flare reconnection.

Pre-flare dimmings, observed ~30 min before the flare onset, form due to the rise of the outer envelope of the
flux rope and reconnection of those field lines a pre-existing 3D null point.

Ring-shaped dimming close to the main flare site is formed due to reconnection at the 3D null transforming
closed inner spine field lines to open field lines of the outer spine.

Plasma loss along open field lines can potentially explain dimming regions of strongest intensity decrease.

Remote dimming formation could not be explained by the current simulation, although field lines connect to
regions close to the dome and 3D null point.



Introduction T coronal dimmings
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Temporary regions of strongly reduced emission in EUV and softrdys caused by expansion
and evacuation of plasma associated with CMEm the low corona(e.g. Hudson et al. 1996,
Thompson et al. 1998, Dissauer et al. 2019)
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Coronal dimming evolution
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Coronaldimmingsare detected based on a
thresholding method using logarithmic baseatio
images (Dissauer et al. 2018a) Y resolve fine
structure

Regionsin dark red represent locations of maximal
intensity decrease

Formation ofpre-flare dimmings, ring-shaped dimming
before the main eruption

Regions of interest: ringshaped dimming close to the
main flare site D1, circular dimming region D2, and
remote dimming region D3
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Numerical setup

MHD simulationinitiated bynon-force-free magnetic field
extrapolated from SDO/HMIphotosphericvector
magnetograms

Non-force-free magnetic field extrapolations obtained
followingHu & Dasgupta 2008, Hu et al. 2008, 2010

Dynamical evolution is studied using incompressible
Navier-Stokes MHD equations(Bhattacharyya et al. 2010,
Kumar et al. 2014, 2015)

EULAGMHD numerical model used to solve them
(Smolarkiewicz & Charbonneau 2013)
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