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Space Weather

The Sun'’s energy impacting earth’'s atmosphere and magnetosphere




THE SUN AS A BALL OF ENERGY
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THE SUN AS A BALL OF ENERGY

The sun’s energy reaches the earth in 3 forms: light, moving gas and particle

precipitation. This energy interacts with the magnetosphere and the atmosphere of
the earth. This is space weather.

How and where the interaction occurs depends on the type of energy.




Magnetism drives the sun’s dynamics



PROBA2/SWAP



Royal Observatory of Belgium — SIDC
Observation date : 12/03/2025 Time of the day (UTC): 09:37:38
Instrument : USET_White_Light Exposure time: 0.001669



MAGNETIC RECONNECTION

" 2024-03-23T2'2:30:02 WOW-enhanced
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SOLAR WEATHER & STORMS -O-
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At a certain moment, energy can be released on a shorter time scale. A solar feature like a sunspot, an active region, coronal

hole, filament etc. lies at the base of a solar storm in which energy is released. The release of energy might be in an abrupt,
impulsive and brutal way (flare, Coronal Mass Ejection or CME, proton storm) or in a non-eruptive manner (Coronal Hole - CH).
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SOLAR WEATHER & STORMS -O-







A flare is a light tlash near an active region. A volume of plasma

is suddenly heated and therefore lights up.
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AU TRANSIT TIME @}

The energy released during a solar storm moves through space,
each with its own typical speed: speed of light, ....
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The energy released during a solar storm moves through space,
each with its own typical speed: speed of light, ...




STORM SCALE

https://www.swpc.noaa.gov/products/goes-x-ray-flux
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https://www.swpc.noaa.gov/products/goes-x-ray-flux

STORM SCALE

GOES X-Ray Flux (1-minute data)
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https://www.swpc.noaa.gov/products/goes-x-ray-flux

DURATION

GOES X-Ray Flux (1-minute data)
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IMPACT
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IMPACT
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AREA OF IMPACT

25



AREA OF IMPACT
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SOLAR WEATHER & STORMS
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2022-02-15T16:25:45.025



AU TRANSIT TIME @}

The energy released during a solar storm moves through space, each
with its own typical speed: speed of light, order of a few 100 km/s,....
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AU TRANSIT TIME @}

The energy released during a solar storm moves through space, each with its
own typical speed: speed of light, order of a few 100 km/s, relativistic speeds.
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STORM SCALE - GEOMAGNETIC STORM




STORM SCALE

https://kp.gfz.de/en/
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http://pecasus.stce.be/dashboards/pecaDashboard_HF.php
https://kp.gfz.de/en/

STORM SCALE
Most recent geomagnetic storm with Kp index > 6

GFZ Helmholtz Centre for Geosciences (CC BY 4.0)
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Most recent geomagnetic storm with Kp index > 6
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Most recent geomagnetic storm with Kp index > 6

D U R AT | O N GFZ Helmholtz Centre for Geosciences (CC BY 4.0)
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IMPACT
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MAGNETOSPHERE - IONOSPHERE COUPLING




IMPACT
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SOLAR WEATHER & STORMS -O_

42




|
S g

AlA i -03- 51 AR ) 3 ' .
[ASCOC3  2012.03.0703:34105 - ' www.helioviewer.org



AU TRANSIT TIME @}

The energy released during a solar storm moves through space, each with its

own typical speed: speed of light, order of a few 100 km/s, relativistic speeds.
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AU TRANSIT TIME @}

The energy released during a solar storm moves through space, each with its

own typical speed: speed of light, order of a few 100 km/s, relativistic speeds.
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STORM SCALE

https://www.swpc.noaa.gov/products/goes-proton-flux
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https://www.swpc.noaa.gov/products/goes-proton-flux

GOES Proton Flux (5-minute data)
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GOES Proton Flux (5-minute data)
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IMPACT
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