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How we observe 

the sun 
 

Full Spectrum 
 

Hydrogen –alpha 
 

Calcium K  

spectral line 
 

Space Based 

Telescopes 



Projection 

Jim Kaminsky 



White light, Natural light   

Full Spectrum filters 



White 

light 

filtered 

telescope 

Hydrogen

-alpha 

telescope 



White light filtered telescope with Canon Rebel  

camera and  attached HD monitor 



AR12192  

and 

23 Oct 

Eclipse 



Specially designed Rainbow Symphony 
solar viewing glasses 



Timmy  Telescope supports 
Observing in Hydrogen-α 



Full spectrum Hydrogen-alpha (processed) 



Hydrogen-alpha wavelength 



Different spectral filters 
give additional information 





Longest 

prominence 

captured with 

Calcium K line 

telescope/filter 

 

800,000 miles  

off of the sun 











SDO and other space based satellites 



Solar Basics 
 

Structure 

Fusion 

Life cycle 

Comparisons 



Corona = gas, 
millions of C⁰ 
 
Chromosphere = 
gas and plasma, 
ten of thousands 
of C⁰ 
 
Photosphere = 
plasma, real 
surface, 5800 C⁰ 
 
Convective zone = 
Emission of 
magnetic field, 
origin of sunspots 
 
Tachocline =  
Transition zone 
 
Radiative zone = 
stable, dark , 
photon re-
absorption 
 



Solar 

Phenomena 
 

Solar Wind 
 

Aurora 
 

Prominences 
 

Filaments 
 

Magnetic 

Field 





G. Olafsson, Iceland 











Solar Cycles 
 

Magnetic Field 

Convection 

Sun Spots  







Solar Cycles 
 

Analemma 

Irradiance 

Sunspots 

Maximums 

Minimums  



Milankovitch  variations 





Solar 

Eruptions 

 
CMEs 

Sunspots 

Erupting 

Filaments 

Flares 

Coronal Heating 

  



Coronal 

Mass 

Ejection 

 
  CME 





Active 

Regions 
 

Plage 

Granulation 

Filament 

Sunspot 

Umbra 

Penumbra 



Granulation = 
“Texas” sized 
convection cells.  
 
Heat and magnetic 
field emerge from 
center, cool and 
plunge down at edge. 
  
Sunspots form at 
edge of cell.  



Numbering of sunspots involves a new 

Carrington rotation cycle and magnetic field 

flux intensity even though we now can/could 

follow evolution “behind” the sun’s rotation. 



Full H-α disc Sunspot  

structure 
Plage 

region 





Erupting 

Filament 

Earth  
For scale 







Flaring activity from AR 12205, 

start to peak 

 Randy Shivak 



X class Flare 





Theory of 

Reconnection 
 

Alfven waves 
(Hannes Alfven 1970 

Nobel Prize in plasma 

physics) 
 

Birkeland 

energy 
(Kristian Birkeland) 







Nanoflares 
 

Alfven waves 
 

Spicules 
 

Exotic ionization  

states 

Coronal 

Heating 
 
Why is the 
Corona  hotter 
than the surface ? 



The Rapid Acquisition 

Imaging Spectrograph 

Experiment, or RAISE 
 
The Very high Angular 

resolution Ultraviolet 

Telescope, or VAULT 

 

Extreme Ultraviolet 

Normal Incidence 

Spectrograph, or EUNIS 
 
 
 



Observational 

evidence of  

high energy ion 

states of iron 





Come join us 

Follow us at: 

www.taas.org/solar.html 

www.facebook.com/groups/TimmyTelescope/ 



EXPERIENCE  

the 

WOW!   
FACTOR 


