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MAIN CHARACTERISTICS 
A historical perspective 



Sunspots were first studied with the 
advent of the telescope (1610) 

Drawing by Galileo (circa 1610) SOHO/MDI 



But it was not until 1843 that their 
number was found to change with time  

(Schwabe 1843) 
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ÅAlternating  peaks in solar activity (maxima), followed by 
quiet periods (minima). 
 

Å Time variation is predominantly cyclic, mean period is 11 
years. 

 

But it was not until 1843 that their 
number was found to change with time  

(Schwabe 1843) 



Sunspots are associated with regions of 
very strong magnetic field (Hale 1908) 

Å Magnetic field is measured using the Zeeman effect. 



Turbulent Convection 

Å It arises in the present of strong 
temperature gradients. 



Å It arises in the present of strong 
temperature gradients. 
 
Å  Instabilities makes a perturbed 
parcel of fluid rise buoyantly. 

Turbulent Convection 



Å It arises in the present of strong 
temperature gradients. 
 
Å  Instabilities makes a perturbed 
parcel of fluid rise buoyantly. 
 
Å  Eventually the parcel dumps its 
excess thermal energy and  mixes 
with the surrounding media. 
 
Å Strong magnetic fields hinder it 
by preventing the plasma from 
moving. 

Turbulent Convection 



Sunspots appear in regions of very strong 
magnetic field 



Sunspots appear in regions of very strong 
magnetic field 

Fields generally appear at the surface in the form of bipolar 
structures called active regions 



Sunspots appear in regions of very strong 
magnetic field 

Active regions present systematic orientation and inclination 



Active Regions have a very complex 
magnetic field with a lot of free energy 
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