
From Sun to Earth
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M A G N E T I S M

An enormous amount of magnetic energy is stored in the Sun. The magnetic field is not only contained 
in the interior of the Sun but is present every where in space, better said, in the heliosphere.The solar wind carries out solar material and solar magnetic field. The solar 

material and magnetic field becomes less dense the further away from the Sun.

R A D I A L  S O L A R  W I N D



To understand the solar wind, we need to understand the Interplanetary Magnetic field, i.e. the solar 
magnetic field spread in the heliosphere.



Image: Siberia 20080801 
J.M.P., W. G. Wagner and H. Druckmüllerová

To understand the solar wind, we need to understand the Interplanetary Magnetic field, i.e. the solar 
magnetic field spread in the heliosphere.
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The magnetic field stays connected to the Sun. As the Sun rotates, the magnetic field gets bent. 

PA R K E R  S P I R A L



EUHFORIA, realtime simulations of the inner heliosphere
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The moving plasma and the IMF 
together form the solar wind. 

The solar wind is linked to open 
solar magnetic field lines.
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IMF is bent and the plasma flow is 
radial. Euh?



SOLAR WIND IS RADIAL & IMF BENDS?
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Continuous radial outflow of gas - Consists of 
charged particles  

Shapes the IMF - Can carry magnetic structures. 

The IMF is straight/bent. 

IMF are open/closed magnetic field lines.



Continuous radial outflow of gas - Consists of 
charged particles  

Shapes the IMF - Can carry magnetic structures. 

The IMF is bent. 

IMF are open magnetic field lines.
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SOLAR WIND
Near Earth



I N  S I T U  S O L A R  W I N D



https://www.swpc.noaa.gov/products/real-time-solar-wind

https://www.swpc.noaa.gov/products/real-time-solar-wind


COORDINATE 
SYSTEM



IMF POLARITY

for 400 km/s 
ϕ ~ 315° 

for 400 km/s  
ϕ ~ 135° 



EXTREME FAST

ϕ = 180°



EXTREME FAST

ϕ = 0°
ϕ = 360°



EXTREME SLOW

ϕ = 90°
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SOLAR WIND
Transients



Transients  

High Speed Streams (HSSs)  

And 

Co-rotating Interaction Regions (CIRs)



Coronal Hole



WHAT HAPPENS WHEN FAST CATCHES SLOW?

Top View









Interaction Region
Rotates together with the Sun Co-rotating Interaction Region



I N  S I T U  S O L A R  W I N D





EUHFORIA, realtime simulations of the inner heliosphere

Co-rotating Interaction Region



Transients 

Coronal Mass Ejections



A new, discrete, bright white light feature in the coronograph field-
of-view with a predominantly, radial outward velocity.



• Trigger the strongest geomagnetic storms

• <1/day during solar min, ~ 3 during solar max

• V between 400 and 2000 km/s

• Travel time typically 2-4 days



How do you know there is a CME?



SOHO / LASCO c2 running difference

I N  C O R O N A G R A P H S



F I L A M E N T / P R O M I N E N C E  E R U P T I O N



I N  S I T U  S O L A R  W I N D







Transients 

Sector Boundary Crossing



H E L I O S P H E R I C  C U R R E N T  S H E E T



B A L L E R I N A  S K I R T



A W AY / T O W A R D S  S E C T O R S



I N  S I T U  S O L A R  W I N D



I N  S I T U



GEOMAGNETIC 
STORM

Solar wind meets the Earth
Geoeffectivity





G E O M A G N E T I C  C O N D I T I O N S

http://ionosphere.meteo.be/geomagnetism/K_BEL/

https://kp.gfz.de/en/

http://ionosphere.meteo.be/geomagnetism/K_BEL/
http://pecasus.stce.be/dashboards/pecaDashboard_HF.php
https://kp.gfz.de/en/









