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Introduction: Solar Flares

Solar flares are the most energetic
events in our solar system

Size of Earth

The complex magnetic field of the Sun powers solar flares
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Introduction: Generic problem of multiple data sets (IRIS)

Fe EXXI Si IV

!

* How are the data correlated?

e Can you predict one data type based on another?

I-» Implications for modeling



Mutual information
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Mutual information
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Introduction Mutual information

Time

Evolution of MI during an M6.5-class flare (weak lines)

—— Mgll/Fell GOES derivative
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The atmosphere becomes more connected as the flare becomes stronger



Introduction Mutual information

Space

Filter: PMI, Date-Time: 2015-06-22T17:58:59.146
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The atmosphere is more connected over flare ribbons, where most of the energy is deposited



Introduction Mutual information Conditional probabilities
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Change input and target freely



Introduction Mutual information Conditional probabilities
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Introduction Mutual information Summary

1. Mutual information (MI) measures both linear and non-linear correlations and is superior to covariance
2. You can use a neural network called a mutual information neural estimator to automatically calculate the M

3. Machine learning allows for the efficient analysis of multifaceted large volume data sets



