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Motivation: last year's ISSI meeting

understudied numerical model
Multifractality and solar flares
A first attempt to make calculations

One application



Fractal and multifractal analysis:

a way to treat complex systems exhibiting
fluctuations on a wide range of time scales.
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Multifractal studies had been successfully applied to
a variety of natural phenomena such as:

precipitation
ozone levels
wind speed
seismic events

climate dynamics
astrophysical time series (Solar Flares)
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THE BURSTY NATURE OF SOLAR FLARE X-RAY EMISSION
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A direct compar-
1son of the multifractal spectra with SOC models (e.g., Vlahos
et al. 1995) may provide a direct comparison with the underly-
ing physics of the highly nonlinear physics of magnetic energy
dissipation 1n solar flares.



Parker's Model for solar flares

http://helio. cfa. harvard. edu/REU
/images/TRACE171 991106 023044. gif

Spontaneous Current Sheets in Magnetic Fields: with applications
to Stellar X-rays (Oxford U. Press 1) - Figure 11.2
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Photospheric motions shuffle
the footpoints of magnetic coronal loops



FIELD LINE MODEL
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Multifractals: Basis

In a cascade over a scale ratio: A = L/I
The statistical moments have the scaling
behaviour:

M, ~ AK@D g>0

Schertzer and Lovejoy, J. Geophys. Res. 92, 9693-9714, (1987)



Multifractals (Schertzer et al. 2013)

H = —K(1)

Hurst scaling exponent of the mean field

Cy = dK(q)/ fhj‘r;:l 1 H The mean intermittency

Levy Index (multifractality)
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Remaining questions:

Is it possible to test Manolis
claims in his SoPhys (2012) paper
with this model?

Can fractal or multifractal (AR)
be a predictor of solar flares?



Illllllﬂ Irl:JILI | F:j

fold

bend

From a 2D lattice to a loop
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How to obtain Gunnar's description for
my simulated flares?
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