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Waves in Sunspots 

Sunspot waves at high resolution 

Image courtesy: LÖHNER-BÖTTCHER, J. Wave phenomena in sunspots. 214 p. PhD Thesis – Albert-Ludwigs Universität, Freiburg, 2015.  
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Observational data 

 

 

Sunspot waves at high resolution 

Active Region AR12533 

 

 

 

Image obtained from Jhelioviewer software. 

Swedish 1-m Solar Telescope (SST), La Palma. 

Image courtesy: Christoffer H. Stoele. 
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Observational data 
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Observational data 

 

 

Sunspot waves at high resolution 

Ca II Line  

in different heights 
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Overall Approach 

Sunspot waves at high resolution 

 

 

 

 

Project 1 : Overall oscillation phenomena analysis 

Project 2 : Magnetic field perturbation analysis 

Project 3 : Detailed wave modes analysis  
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Preliminary Results 

Sunspot waves at high resolution 

 

 

 

 

Dominant Frequency (Hα / Ca II) 
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Concluding remarks 

Sunspot waves at high resolution 

 

 

 

 

• High values of dominant frequencies were observed over umbra 

and penumbra region in both spectral lines. Uncertainty of each 

pixel will be analyzed. 

 

 

• Further analysis are projected considering the magnetic field in 

order to disentangle the wave modes, as the subprojects 

advance. 
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Thank you. 
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