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BUTTERFLY DIAGRAM 
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THE SOLAR DYNAMO 

The solar cycle is caused by the solar dynamo. 

The solar dynamo consists of the  Ω and α-effects. 

Ω and α-effects are driven by the differential rotation 
of the Sun and by convection. 
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MERIDIONAL CIRCULATION IN THE 
SUN 

2002  2004  2006  2008 

I. González Hernández, R. Howe, R. Komm, F. Hill,, ApJ, 713, L16, 2010 
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TORSIONAL OSCILLATIONS 

R. Howe, J. Christensen-Dalsgaard, F. Hill, R. Komm, J. 
Schou and M. J. Thompson,, ApJ, 701, L87, 2009 
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MAGNETFELTER I SOLPLETTER 

Penn and Livingston 
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GLOBAL TEMPERATURE (160Y) 
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GLOBAL TEMPERATURE (50Y) 
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GLOBAL TEMPERATURE (16Y) 
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TOTAL SOLAR IRRADIANCE 
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SPOTS AND FACULAE 
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SECONDARY MECHANISMS 

1)  Cosmic rays 

•  The Sun controls how 
many cosmic rays that hit 
the Earths atmosphere. 

•  Cosmic rays can make 
clouds. 

•  Clouds affect the global 
temperature. 

2) Variability in solar UV 
radiation 

• UV radiation heats the 
stratosphere. 

•  This affects the jet streams, 
which again affect the 
distribution of climate systems 
on the Earth.  
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THE SUN AND COSMIC RAYS 



AARHUS 
UNIVERSITET 

Is the Sun on its way into to hibernation? 
Christoffer Karoff 

August 2012 

COSMIC RAYS AND CLOUDS 

Svensmark, 2007, A&G, 48, 1.18 
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THE GALAXY AND CLIMATE 

Svensmark, 2007, A&G, 48, 1.18 
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STAR FORMATION AND CLIMATE 

Svensmark, 2007, A&G, 48, 1.18 


