
Summary Notes - Topic 10:  

Solar Astronomy 



10.1 Observing the Sun Safely  
 

Observing the Sun requires extreme caution to prevent eye damage. The following methods 
ensure safe solar observation:  
 

• Telescopic Projection: A telescope projects the Sun’s image onto a screen, 
allowing safe viewing.  
 
• H-alpha Filter: A special filter that isolates hydrogen-alpha light, revealing solar 
prominences and flares.  

 

 
 
 
 
Study Tip:  

• Never look directly at the Sun without proper protective equipment.  
• Understand how each method reveals different solar features.  

  

  

  

  

  

  

  

  

  

 



10.2 The Sun’s Internal Structure and Temperature  

 
The Sun has several distinct internal layers, each with different characteristics:  
 

• Core: The hottest region (~15 million K), where nuclear fusion occurs.  
 
• Radiative Zone: Energy is transferred outward through radiation (~7 million K at 
the inner edge). 
  
• Convective Zone: Hot plasma rises and cool plasma sinks, transporting energy 
(~2 million K at the outer edge).  
 
• Photosphere: The visible surface of the Sun (~5,500 K), where sunlight is 
emitted. 
  

  

 
 
 
 
Study Tip:  

• Be able to describe the temperature and function of each layer.  
• Understand how energy moves from the core to the photosphere.  

  

  

  



10.3 Energy Release and Transfer  
 

• The Sun releases energy through nuclear fusion.  
 
• The proton-proton cycle is the dominant fusion process:  

o Hydrogen nuclei (protons) fuse to form helium, releasing energy.  
o The overall process is four protons fusing to form a nucleus of helium-4 
o 0.7% of the mass of the original protons is converted to energy according 
to the equation E = mc2 
 

 
 

 
 
 

• Energy moves outward via radiation (radiative zone) 
and convection (convective zone).  
 

  

 
Exam Tip:  

• Be able to describe the steps of the proton-proton cycle and why it is essential for 
solar energy production.  

  

  

  

  



10.4 The Solar Atmosphere  
 

The Sun’s atmosphere consists of:   
 

• Chromosphere: A thin layer above the photosphere (~10,000 K), visible during 
solar eclipses.  
 
• Corona: The outermost layer (~1-3 million K), extending millions of kilometers 
into space. 
  

 

Study Tip:  
• Know the temperature differences between these layers.  
• Understand why the corona is hotter than the chromosphere and photosphere.  

  

  

  

  

  

 
 
 
 
 
 
 
 



10.5 Sunspots and the Solar Cycle  

 
• Sunspots are dark, cooler regions on the Sun caused by intense magnetic 
activity. 
  
• The Solar Cycle (~11 years) describes changes in sunspot activity.  
 
• Sunspot data can be used to calculate the Sun’s mean rotation period.  
 

 
 

Study Tip:  
• Understand how sunspot activity affects solar phenomena, including solar flares 
and prominences.  
• Be able to analyze sunspot data to determine solar rotation.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



10.6 The Solar Wind and Its Effects 
  

The solar wind is a stream of charged particles emitted by the Sun.  
 

Effects of Solar Wind:  
 

• Aurorae: Interaction with Earth’s atmosphere produces the Northern and 
Southern Lights. 
  
• Cometary Tails: Comet tails always point away from the Sun due to solar wind 
pressure.  
 
• Geomagnetic Storms: Disrupt Earth’s magnetic field, affecting power grids and 
communication systems.  
 
• Impact on Satellites & Space Missions: Can damage electronics and pose 
risks to astronauts.  
 
 

 
  
 
Study Tip:  

• Be able to explain how the solar wind interacts with Earth’s magnetosphere.  
• Understand the dangers posed to spacecraft and astronauts.  

  

 
 
 



10.7-10.10 The Magnetosphere and Van Allen Belts  
 

• The magnetosphere is Earth’s protective magnetic shield, deflecting solar wind.  
 
• The Van Allen Belts are zones of charged particles trapped by Earth’s magnetic 
field. 
  
• During solar storms, the magnetosphere is disturbed, increasing radiation risks.  
 

 
 

 

 
Exam Tip:  

• Know the shape and function of the magnetosphere.  
• Be able to explain how it protects Earth from harmful solar radiation.  


