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As a step in introducing deep learning to solar-terrestrial physics, we attempted to construct a classification model that
learned from geomagnetic data and was able to determine the presence or absence of field line resonances.

It is well known that the field line resonance frequency can be detected with accuracy by comparing the geomagnetic data
of two stations at different latitudes. The field line resonance frequency can be used to estimate the plasma mass density in
the magnetosphere.

Since the beginning of the 2010s, at three mid-latitude geomagnetic stations in New Zealand (Middlemarch, Eyrewell
and Te Wharau), we have been measuring 3-component geomagnetic data every second. In recent years, several additional
geomagnetic stations have been established by the New Zealand Solar Tsunamis research project, which focuses on
geomagnetically induced currents (GICs).

The extensive dataset provides opportunities to enhance research, but at the same presents challenges due to its size.
Therefore, it will be highly useful, if it becomes possible to automatically analyze a large amount of the geomagnetic data.

First, we created a teaching dataset using geomagnetic data for about one year by classifying the days when the field line
resonances were clearly visible and the days when it was not visible. A convolutional neural network (CNN) was trained on
these teaching data, and hence created a model which automatically detects magnetic field line resonances. In addition, we
improved the existing algorithm (Berube et al., 2003) which detects the field line resonance frequency, by using a parameter
calculated in the process in which our model judges the geomagnetic data.

In the presentation, we will introduce our results and discuss future issues and prospects.
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