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THE SOLAR CYCLE: A MAGNETIC 
PHENOMENON



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

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

The solar cycle was discovered by Schwabe
1843 when he found that sunspot numbers 

change in time 



SDO/HMI

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



Fields generally appear at the surface in the form of bipolar 
structurescalledactive regions SDO/HMI

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



Active regions present systematic orientation and inclination
SDO/HMI

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



The most visible features of the cycle are 
associated with active regions

Movie by David Hathaway



ÅEquatorward migration of active latitudes.

ÅPolewardmigration of their decayed diffuse field

ÅPolar field reversal at the maximum of the cycle and across hemispheres.

Image by David Hathaway

The most visible features of the cycle are 
associated with active regions



A cycle is not unique to the Sun
HD 30495

Sun

Egelandet al. (2015)



THE STELLAR DYNAMO



What is a Dynamo?

A machine that converts kinetic energy into electric
energyby movinga conductorinsidea magneticfield.



In stellar dynamos things are much more 
complicated

Å The shape of the current loop can changefreely to
createverystablemagneticstructures.

Å The magnetic field restricts
the movement of particles
resultingin elasticbehavior.

Å The magnetic field used to
induce the current is
sustained by the induced
current.
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