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WAYS TO MEASURE SOLAR STELLAR ACTIVITY 

› Sun spots 
› Plage 
› Amplitude, frequency and lifetime of p (and g!!!)-
mode oscillations 

› Facular 
› Flares 
› X-rays 
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THE SOLAR CYCLE 
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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. 



AARHUS 
UNIVERSITET 

Stellar activity I 
Christoffer Karoff 

July 2012 

HOW TO MEASURE ACTIVITY ON SUN-LIKE STARS 

9 



AARHUS 
UNIVERSITET 

Stellar activity I 
Christoffer Karoff 

July 2012 

HOW TO MEASURE ACTIVITY ON SUN-LIKE STARS 

10 
Schrijver, Dobson & Radick 1989, ApJ, 341, 1035 
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STELLAR ACTIVITY 

12 
Linsky et al. 1979, ApJ, 41, 47 
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DISTRIBUTION OF STELLAR ACTIVITY 
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THE BÖHM-VITENSE HYPOTHESIS 

Böhm-Vitense 2007, ApJ, 657, 486 
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1.6 Y CYCLE IN Ι HOROLOGII 

Prot= 8.5 d 

Metcalfe et al. 2010, ApJ, 723, L213 
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~120 D CYCLE IN HD 49933 

Prot= 2.4 d 

García et al. 2010, Science, 329, 1032 
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AND THE SUN 
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DEFINITION OF CHROMOSPHERIC FLUX 

19 
Schrijver, Dobson & Radick 1989, ApJ, 341, 1035 
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THE BÖHM-VITENSE HYPOTHESIS 

Böhm-Vitense 2007, ApJ, 657, 486 

• Active stars have ~300  rotations per cycle 

• Inactive stars have ~100 

• Ι Horologii has 70 

• HD 49933 has 50 

• 2nd Sun has 30 
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ASTEROSEISMOLOGY WITH KEPLER 
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WAYS TO MEASURE SOLAR STELLAR ACTIVITY 

› Sun spots 
› Plage 
› Amplitude, frequency and lifetime of p (and g!!!)-
mode oscillations 

› Facular 
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LIMIT NUMBER OF COOL STARS… 
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THE 20 MOST SUN-LIKE STARS 
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ACTIVITY-AGE-ROTATION RELATIONS 
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COSMIC-RAY INCREASE IN AD 774-775 

32 
F Miyake et al. Nature 000, 1-3 (2012) doi:10.1038/nature11123 
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SUPERFLARES ON SOLAR-TYPE STARS 

33 
H Maehara et al. Nature 000, 1-4 (2012) doi:10.1038/nature11063 
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THE MILLER-UREY EXPERIMENT 
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THE HABITABLE ZONE 
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LIFE AND SUPER FLARES? 
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SOLAR STORM OF 1859 
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TOTAL SOLAR IRRADIANCE 
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SPOTS AND FACULAE 


