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some tentative science



a tentative and personal list of open issues

solar flares: CMEs: flares and CMEs:
* to what (quantitative) extent is * isit possible to automatically * how can one distinguish

it possible to predict whether
an AR will produce a flare, and
when, and of which class?
which are the most effective
precursors of a solar flare
hidden in magnetograms and
EUV images?

which is the (quantitative)
effectiveness of the
acceleration mechanisms in a
solar flare?

detect and track a CME in a
coronographic image?

once a CME occures, how can
one accurately and
computationally determine its
travel time from the sunto L1?
how is it possible to compute
the CME vital parameters in a
detailed way using
computation?

in advance between a
CME-triggering flare and
a flare with no
associated CME?

are there physically
explainable correlations
between the parameters
of CME-triggering flares
and of the corresponding
CMEs?



a tentative and personal general approach

ingredient 1: STIX data ingredient 2: metis data ingredient 3: artificial intelligence:

* imaging approach: fourier (see this workshop) * inverse problems approaches for

e spatial resolution: down to 7 arcsec image reconstruction from STIX data

e temporal resolution: 1 sec e convolutional neural networks to

* spectral resolution: around 3 keV detect and track CMEs in

* energy range: 4-50 keV metis images

* database: 6000 events with at least e physics-based neural networks to
1000 counts at low energy compute CMEs vital parameters

e featured-based machine learning to
identify correlations between
STIX and metis data



preliminary results: metis

see this workshop



preliminary results: image reconstruction for STIX
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preliminary results: flare forecasting
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preliminary results: travel time prediction for CMEs
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comments

still some issues concerning the calibration of the small STIX grids (work in progress at MIDA)
model selection for acceleration mechanisms in solar flares

few data from solar orbiter: transfer learning

training phase in classification: score-oriented loss functions

training phase in regression: design of physics-based loss functions

value-weighted skill scores for performance assessment of Al approaches
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