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Introduction





Solar Corona

 



Solar wind



 What is the Solar 
Wind?

• Continuous flow of 

some coronal plasma 

(charged particles) 

expands into 

interplanetary space.

• Composed of 

electrons, protons, 

and alpha particles.

• Key characteristics at 

1 Au: velocity (300–

800 km/s) and 

density (1–10 

particles/cm³).







Historical Milestones in 
Solar corona

1859: Carrington noticed that the solar 
flares are followed by geomagnetic 
storms.



Historical Milestones in 
Solar corona

1859: Carrington noticed that the solar 
flares are followed by geomagnetic 
storms.

1869: Young discovered a 530 nm 
emission line from corona emissions → 
’Coronium” element



Historical Milestones in 
Solar corona

 



Historical Milestones in 
Solar corona

 



Evidences for Solar Wind #1 



Evidences for Solar Wind #2



Evidences for Solar Wind #3



Existence for Solar Wind #1

Parker (1958) showed 
that if the corona is hot 
it must expand.



Existence for Solar Wind #2

Parker (1958) showed that if 
the corona is hot it must 
expand.

After 4 years of controversy, 
Neugebauer et al. (1962) 
used in-situ space probe 
data to confirm the 
existence of continuously 
flowing solar wind. 



Large-scale coronal structure
Sunsposts (dark in visible)



Large-scale coronal structure
Active regions (brightest in UV&X-ray)







Open vs closed magnetic field



Magnetic Reconnection




 Interaction with solar 
system



Solar wind interaction with Earth



Solar wind interaction with Earth




SW interaction with 
Venus




SW interaction with 
Mars



Interaction between SW and 
ionospheres

 Wave (soliton, IAWs, rogue,…) 

Ionic escape



Interaction between SW and ionospheres

Ionic escape

Plasma 
expansion

Wake 
potential



Plasma expansion



Wake potential
Test charge particles



Northern lights (Aurora 
borealis)



Northern lights (Aurora 
borealis)



Solar wind vs. satellite 



Solar wind vs. Power grid
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