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Auroras 11 May 2024
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Pierrard, Science Connection, Sept 2024
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lonization of the atmosphere

(radio wave propagation)

Vertical total electron content

(20,200 km GPS) during the storm
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Plasmapause
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Dynamic model of the plasmasphere
https://pithia-nrf.eu in real time or at a given date
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Pierrard and Stegen, JGR, 113, A10209, 2008.
Pierrard and Voiculescu, GRL, 38, L12104, 2011
Pierrard et al., Frontiers. doi:10.3389/fspas.2021.681401, 2021



https://pithia-nrf.eu/

BSPM model of plasmasphere

Pierrard et al., Front. Astron. Space Sci., 8:681401, 2021

on NASA https://ccmc.gsfc.nasa.gov

ESA http://swe.ssa.esa.int _space radiation
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chl: 0.5-0.6 MeV
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Protons (Belgian PROBA-V/EPT)
ch1: 9.5-13.0 MeV
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@BIOSPHERE

* 21GRDO0O2 BIOSPHERE www.euramet-blosphere.eu

Cosmic rays
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Galactic cosmic rays ionization rate
(AtRIS) Winant et al., Universe, 2023

(also modulated by the solar cycle and geomagnetic storms)
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http://wxnet4.nbc4.com/home.html
http://space.rice.edu/hmns/

Conclusions (A1 ) ® 0BIOSPHERE

Switch?2
Space 4

- Space particles have direct impact on our every day life (mainly due to
satellite technologies, GPS, radio communication)
- Big event on 11 May 2024 (solar max)

- lonization due to UV, solar events, cosmic rays, auroral particles, Van Allen
belts

The project 21GRD02 BIOSPHERE has received funding from the European Partnership on Metrology, co-financed
by the European Union’s Horizon Europe Research and Innovation Programme and by the Participating States.
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The Sun provides light and heat, making life on Earth possible. The Sun also
determines the spatial environment of the planets, comets and other bodies
of the solar system. Many phenomena continuously medify our environment
and create visible effects | ke aurcra, shooting stars or sunspots. Other events
are less visible, but determining for space missions, our atmosphere and cli-
mate. All the interactions between the Sun and the Earth are crucial for our
life and the blosphere. This university course aims to summarize the main
physical mechanisms active In the space erwironment of the Earth.ithasbeen
written for the master students In physics or In climatology at UCLouvain for
the course Physics of upper atmosphere and space, and may also Interests
the wide public. That is why some parts are more descriptive, to be accessible
to any reader whowould like to know more about space physics, stars, solar
wind, comets, cosmic rays, palar aurora, climate changes, space weather,
atmosphericchemistry, etc. Some parts are more specialized and provide the
physics equations allowing us to better understand the obsarvations.
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