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1. Motivation
• Size and shape of the plasmasphere are driven by the

level of solar wind and geomagnetic activity ( 2-7 Earth
radii).

• Plasma density in the plasmasphere is important for
quantifying the role of plasma waves in the formation
and decay of the Earth’s radiation belts.

• Radiation belts electrons are harmful to satellites since
they are the source of surface and deep dielectric charg-
ing.

• The PAGER project ref.[1] aims to provide a two-days-
ahead forecast of the risks through a pipeline of algo-
rithms connecting the solar activity with the satellite
charging.

• A component of the PAGER project ia a model of
plasma density in the plasmasphere having solar wind
and Kp as inputs forecasted by other components of the
project.

4. Method
• Nowcast model using a feedforward neural-network

following the PINE model ref. [2, 3].
• Restricting input features to the Kp index, the proton

density, vsw ∗Bsouth, where vsw is the solar wind speed
and Bsouth the southward component of Bz .

3. Data
• Solar wind data at L1 ref. [4].
• Kp index ref. [5].
• Electron density along the Van Allen Probes (VAP) or-

bits ref. [6]

Sparse electron density data in the equatorial plane along
the VAP orbits and varying in time due to solar activity.

5. Validation results
Validation on plasmapause locations extracted from IM-
AGE EUV images ref. [7] during several geomagnetic
conditions
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1 Nov 2003 06:27 UT,
Kp = 4

Figure: Grey dots are plasmapause locations extracted from IMAGE EUV
images ref.[5]. Black line represents the predicted plasmapause location,
while the grey area around it represents the uncertainty.

• Good approximation of the plasmapause location dur-
ing quiet times (not shown in the picture), moderate
storms and also some strong storms.

• The model captures generally the erosion associated to
a storm, but not the plume structure, which is the elon-
gated structure that can be seen for example in the event
of 31 Oct 2003.

• The model struggles during the main phase of the 2003
Halloween storm, but good performance during its re-
covery phase.

7. Points to improve/ideas
• data augmentation for extreme storms and plumes
• deeper neural networks to capture the plumes.
• suggestions?????
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