Nanoflare distributions over

solar cycle 24 based on
AIA/SDO DEM analysis

Stefan Purkharti, Astrid Veronlg1 2

rsity of Graz, Institute of Physics, Universititsplatz 5801OG z, Austria
2U rsity of Graz, Kanzelhéhe Ob tryf r Solar and Env mtIR rch,
Kan |hh199521Tff am Oss h r See, Austria

UNIVERSITAT GRAZ
UNIVERSITY OF GRAZ

stefan.purkhart@edu.uni-graz.at



mailto:stefan.purkhart@edu.uni-graz.at

Data
AIA/SDO

e 400” x 400” field-of-view
e 2 hour observation

* |mage cadence of 12 seconds

e 30 image series evenly
distributed from 2011 to 2018

e Each series in 6 EUV
wavelengths
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Results

Frequency Distributions

* Nanoflares frequency distribution
for each data set

 Peak at about 1023 erg

 Low energy cut-off

* Continuous power-law up to at
least 102% erg

e Power-law index from linear fit

e a0 = 2.06010 2.54
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Results

Frequency Distributions

 Power-law index during solar
cycle 24

 Mean sunspot nhumber in gray
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Results

Frequency Distributions
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Results

Combined Distribution
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Results

Comparison with other studies

TRACE: 1 hr (Jun-98) [P2000]

» Nanoflare Studies: 2 10
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Figure adapted from Hannah et al. (2011)
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Results
Energy Flux - Spatial Distribution

* Not distributed evenly: clusters

* [wo orders of magnitude shown
4 % 10% to 4 x 10* erg cm-2 s-1
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Results
Energy Flux - Spatial Distribution

* Areas with mean energy flux
> 5% 10’ erg cm-2 s-

 Magnetogram is saturated at +15 G

* boundaries of the magnetic
network

 mixed flux regions of opposite
polarities

» Consistent with magnetic
reconnection
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