
      

  
 

An Introduction to Solar Observing: 
 

Good Afternoon.  Today we are going to review an introduction to observing our nearest star, the Sun.   
For thousands of years, man has been interested in and inspired by the Sun, and it held a special place in all of the 
early civilizations. There was the ǎǳƴ ƎƻŘ άwŜέ ƻŦ ǘƘŜ ŀƴŎƛŜƴǘ 9ƎȅǇǘƛŀƴǎΦ The rulers of the Aztecs considered 
themselves divine descendants of the sun.  And the ancient Greeks who worshipped the Sun as Ψ!ǇƻƭƭƻΩ, the Sun God. 
 

 
 
But as people became more knowledgeable of the sky, the Sun lost its religious importance.  
Chinese astronomers began making recorded observations of the Sun.  They noticed that during sunrise or sunset, 
they occasionally would see dark markings or spots on the sun. This was the first recorded observation of sunspots.  
This was pretty much the extent of our observational knowledge about the Sun until after the invention of the 
telescope.  Modern Solar astronomy began in 1610 when Galileo used his telescope to observe the Sun and 
ΨŘƛǎŎƻǾŜǊŜŘΩ ǎǳƴǎǇƻǘǎΦ  As the telescope was improved over the centuries, many important discoveries and theories 
were made, leading up to our present day knowledge of the Sun and how it works. Some of the more significant 
ΨǎƻƭŀǊ ŀǎǘǊƻƴƻƳŜǊǎΩΣ ǿƘƻ helped advance our knowledge of the Sun include: William Herschel ( 1780s) - discovered 
the Sun's motion in space,   Heinrich Schwabe (1843) - determined the appearance of sunspot cycles, Robert Bunsen 
(1860s) - invented the spectroscope and discovered the elements found in the Sun, George Hale (1908) - discovered 
the magnetic fields of sunspots, and  Albert Einstein (1920s) - proposed the theory that sunlight was made of 
particles.  No one believed him until it was proven 10 years later. 



 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
This is a good slide showing basic solar data and planetary size comparisons. 
You can find information on the Sun in almost any basic astronomy book.  LǘΩǎ about 864,000 miles in diameter, takes 
about 25 - 35 days to make one rotation, and the Sun is made up of mostly hydrogen and helium gas, with traces of 
other elements. 
 

 
 
Using telescopes, we can observe various featuǊŜǎ ƻŦ ǘƘŜ {ǳƴΩǎ ƻǳǘŜǊ ƭŀȅŜǊǎΣ ǿƘŀǘ ǿŜ ǿƻǳƭŘ ŎƻƴǎƛŘŜǊ ǘƻ ōŜ ƛǘǎ 
atmosphereΣ ό/ƘǊƻƳƻǎǇƘŜǊŜύΣ ŀƴŘ ƛǘǎ ǎǳǊŦŀŎŜ όtƘƻǘƻǎǇƘŜǊŜύΦ  !ƴŘ ǳǎƛƴƎ ǎǇŀŎŜ ōŀǎŜŘ ƛƴǎǘǊǳƳŜƴǘǎΣ ǿŜΩǾŜ ōŜŜƴ ŀōƭŜ ǘƻ 
deduce what is going on inside the Sun. 
 

 



 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
hƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ ǊŜŀǎƻƴǎ ǘƘŀǘ L ƭƛƪŜ ǘƻ ƻōǎŜǊǾŜ ǘƘŜ {ǳƴΣ ƛǎ ǘƘŀǘ ƛǘΩǎ ƻƴŜ ƻŦ ǘƘŜ ŦŜǿ ŀǎǘǊƻƴƻƳƛŎŀƭ ƻōƧŜŎǘǎ ǘƘŀǘ Ŏŀƴ ƘŀǾŜ ŀ 
real physical affect on us. Beyond the obvious, in which the Sun supplies us with heat, light, energy, & life, there are 
ǎƻƳŜ ƭŜǎǎŜǊ ƪƴƻǿƴ ŀŦŦŜŎǘǎ ŎŀǳǎŜŘ ōȅ ǊŀŘƛŀǘƛƻƴ ŦǊƻƳ ǘƘŜ {ǳƴ ŀƴŘ ǎƻƭŀǊ ŦƭŀǊŜǎ ƘƛǘǘƛƴƎ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ 
magnetic field. These are calƭŜŘ Ψ{ƻƭŀǊ-¢ŜǊǊŜǎǘǊƛŀƭΩ ŜŦŦŜŎǘǎΣ ƻǊ Ψ{ǇŀŎŜ ²ŜŀǘƘŜǊΩΣ and are caused by charged particles 
ŦǊƻƳ ǘƘŜ {ǳƴ ǎǘǊƛƪƛƴƎ ǘƘŜ 9ŀǊǘƘΩǎ aŀƎƴŜǘƻǎǇƘŜǊŜ ŀƴŘ ŦƭƻǿƛƴƎ ŀǊƻǳƴŘ ƛǘΦ  
The most common and beautiful effect ƛǎ ǘƘŜ !ǳǊƻǊŀ ƻǊ ΨNorthern LƛƎƘǘǎΩΦ Aurora are shimmering, colorful curtains of 
light that sometimes glow in the night sky.  It was only about a hundred years ago that scientists discovered that they 
were caused by interactions with the Sun.  The solar wind carries charged particles from the Sun that excite gases in 
our upper atmosphere.  These gases glow in different colors (like neon lights).  
 

           
 
  

    
 



 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
Observing the Sun can be an interesting activity for amateur astronomers.  It is also one of the few areas where 
ŀƳŀǘŜǳǊΩǎ Ŏŀƴ still contribute scientific data to professional astronomers. (thru counting and tracking sunspots). 
.ŜŎŀǳǎŜ ƻŦ ǘƘŜ {ǳƴΩǎ ōǊƛƎƘǘƴŜǎǎ and size, even a small telescope will show plenty of detail.  
¢ƘŜ ǎƻƭŀǊ ŦŜŀǘǳǊŜǎ ŎƘŀƴƎŜ ŦǊƻƳ Řŀȅ ǘƻ ŘŀȅΣ ŀƴŘ ƛǘΩǎ ŜȄŎƛǘƛƴƎ ǘƻ ƻōǎŜǊǾŜ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ŀ Ǝƛŀƴǘ ǎǳƴǎǇƻǘ ƎǊƻǳǇΣ ƻǊ 
see a large loop prominence arching over the solar limb. 
 
If you learn one thing today, that is:  Never look at the Sun without  a solar filter! 
Your body will not be able to react quick enough to turn your head. In a split second, your retina will burn, and you 
will go blind in that eye.  In addition to the below methods to safely ƻōǎŜǊǾŜ ǘƘŜ {ǳƴΣ ǘƘŜǊŜΩǎ ŀƭǎƻ ŘŜŘƛŎŀǘŜŘ ǎƻƭŀǊ 
telescopes that can only be used to observe the Sun. 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
The type of solar feature that you can observe depends on the type of solar filter:   
White-Light or Hydrogen-Alpha filters.  
 

       
 
 
[ŜǘΩǎ talk about White-light solar filters first. 
You have many options today. The filters can be made of either glass, Mylar, or Baader Solar Film. You can buy them 
premade or you can get a sheet of the Baader filter material and make your own.  
 

   



 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
White-light solar filters:    Lets you observe Sunspots, Faculae, and the Photosphere. 
 

         
 

Sunspots are Slightly cooler & daǊƪŜǊ ŀǊŜŀǎ ƻƴ ǘƘŜ {ǳƴΩǎ ǎǳǊŦŀŎŜΣ Ŏaused by intense magnetic fields that partly block 
the flow of energy. Last anywhere from a few days to over a month. Usually form as a single small spot, but can grow 
to form a groups larger than the Earth. The dark center is called the Umbra, lighter outer region is the Penumbra. 
One way to think of Sunspots is that they are like giant bar magnets, with one spot being the north and the other 
being the south pole of the magnet.  The Sun goes thru a 11 year cycle of high & low magnetic activity. 
 

  
 
 
 



 
 
{ǳƴǎǇƻǘǎ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ƛƴǘƻ ŘƛŦŦŜǊŜƴǘ ΨǘȅǇŜǎΩ ƻŦ groups, based on size and shape:  
¢ƘŜȅ Ǌǳƴ ŦǊƻƳ Ψ¢ȅǇŜ !Ω small ƎǊƻǳǇǎΣ ǘƻ Ψ¢ȅǇŜ WΩΣ ǿƘƛŎƘ ƛǎ ŀ ŘŜŎŀȅŜŘ ǊŜƳƴŀƴǘΦ  ¢ƘŜ ƭŀǊƎŜǎǘ ƎǊƻǳǇ ƛǎ Ψ¢ȅǇŜ CΩΦ   
These groups span many times the size of the Earth, and can be seen with the naked-eye. 
 
 
[ŜǘΩǎ Ǌǳƴ ǘƘǊǳ ǘƘŜ {unspot classifications: 
 
Type A:  
One or more tiny spots that do not demonstrate bi-polarity or exhibit penumbra.  
 
Type B: 
Two or more tiny spots that demonstrate bi-polarity but do not exhibit penumbra.  (bi-polarity = spots are in a E-W 
row, like a bar magnetic) 
  
Type C:  
Two or more spots that demonstrate bi-polarity and on spot has a penumbra.  
  
Type D:  
Two or more spots that demonstrate bi-polarity and both spots display a penumbra.  
The size of the group is increasing! 
 
 Type E:  
This group type is similar to the "D" type but spreads between 10 and 15 degrees of Solar longitude.   
Bigger, more complex shapes, especially the penumbra. 
 
Type F: 
Largest and most extensive of groups, cover over 15 degrees of Solar longitude.  (naked eye groups) 
 
Type G: 
The decayed remnant, a bi-polar group with penumbras.  
 
Type H: 
The decayed remnant, a single spot group with penumbra.  > 2½ degrees.  
Type J:  
The same as the "H" type but has a diameter less than 2½ degrees 
 
 
Finally, the Wilson Effect is an interesting visual effect seen in sunspots near the eastern or western solar limb.  
LǘΩǎ ƭƛƪŜ ȅƻǳ ŀǊŜ ƭƻƻƪƛƴƎ Řƻǿƴ ƛƴǘƻ ŀ ŎǳǇ ƻǊ ƘƻƭŜ ƛƴ ǘƘŜ {ǳƴΩǎ ǎǳǊŦŀŎŜΦ  CƻǊ ȅŜŀǊǎΣ ƛǘ ǿŀǎ ǘƘƻǳƎƘǘ ƻŦ ŀǎ ŀƴ ƻǇǘƛŎŀƭ ƛƭƭǳǎƛƻƴΣ  
but spacecraft have actually proved it to be real. SunǎǇƻǘǎ ŀǊŜ ŎƻƴŜ ǎƘŀǇŜŘ ŀƴŘ Řƻ ΨŘƛǇΩ ƛƴǘƻ ǘƘŜ ǎƻƭŀǊ ǎǳǊŦŀŎŜΦ 
 
 
 
 
 
 
 
 
 
 
 
 



-------------------------------------------------------------------------------------------------------------------------------------------------------- 
Another common feature visible in white-light are Faculae:  
These are .ǊƛƎƘǘ ŎƭƻǳŘǎ ƻŦ ƘȅŘǊƻƎŜƴ Ǝŀǎ ŦƭƻŀǘƛƴƎ ŀōƻǾŜ ǘƘŜ {ǳƴΩǎ ǎǳǊŦŀŎŜΦ  They mark areas where sunspots may be 
forming, or where sunspots have decayed and disappeared. Faculae are best visible near the edge of the disk. 
 

 
 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
The last common feature visible in white-light is the Photosphere: 
¢Ƙƛǎ ƛǎ ǘƘŜ {ǳƴΩǎ ǾƛǎƛōƭŜ ǎǳǊŦŀŎŜΦ Has a grainy appearance in white-light, 
You can think of the Photosphere as giant convection gas bubbles, kind of like what you get when you boil water. 
 

        



 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
Observing Projects:  White-Light: Sunspots, Faculae, and Photosphere.   
 

 
 
 

 
 



-------------------------------------------------------------------------------------------------------------------------------------------------------- 
H-alpha solar filters consist of a specialized pre-filter that fits on the front of the telescope, and a specialized post-
filter that goes with the eyepiece. ¢ƘŜǊŜΩǎ ŀƭǎƻ ŘŜŘƛŎŀǘŜŘ ǎƻƭŀǊ ǘŜƭŜǎŎƻǇŜǎ ǎƻƭŘ ōȅ /ƻǊƻƴŀŘƻΣ [ǳƴǘ, and others. 
 

                      
 
 
 H-Alpha solar filters:  Lets you observe Prominences, Flares, and the Chromosphere, or atmosphere of the Sun. 
 

        
 
 
 



 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
Prominences:  Are giant arcs of hydrogen gas thousands of miles long, whose ǎƘŀǇŜǎ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ {ǳƴΩǎ 
magnetic field in that area.  When viewed on the face of the disk, are called ΨCƛƭŀƳŜƴǘǎΩ. (look like squiggly lines)  
Back in the early days of solar astronomy, it was thought that Prominence and filaments were two different features. 
But, now we know that they are really the same feature, just viewed at a different angle. 
 

      
 
 
 
Size comparisonΦ LǘΩǎ ŀ ƎƻƻŘ ǘƘƛƴƎ ǘƘŀǘ ǘƘŜ 9ŀǊǘƘ ƛǎ ƴƻǘ ǊŜŀƭƭȅ ǘƘŀǘ ŎƭƻǎŜΦ ²ŜΩŘ ōŜ ŀ ōǳǊƴŜŘ ƳŀǊǎƘƳŀƭƭƻǿΗΗΗΗ 
 

      
 
 
 


