
Earth & Space 

Ch 24 – Studying the Sun 

 

Ch 24.1 – The Study of Light 

1. Electromagnetic Radiation 

a. The study of light emitted from stars teaches us about the universe. 

b. Includes all the types of energy from our star, the sun. 

c. The energy is arranged according to wavelength and frequency in a chart called the 

electromagnetic spectrum. 

d. Light is only part of the spectrum. 

e. All energy travels through the vacuum of space at the speed of light 

f.  Speed of light = 300,000 km/sec (186,000mi/sec)  

 

g. The waves of the spectrum: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i. The longer the waves, the lower the frequency. 

ii. The shorter the waves, the higher the frequency. 

 

2. The Nature of Light – 2 ways it can be described: 

a. Can behave like waves; a wavelength is the distance from one wave 

crest to the next. 

i. For example, radio waves can be as long as one kilometer; 

gamma one billionth of a centimeter 

ii. Visible light  

1. is the only spectrum that we can “see;” 

2. Consists of waves that can separated into colors using a prism.: from long to 

short waves: 

a. Red    e.  Blue 

b. Orange   f.  Indigo

    

c. Yellow  g.  Violet 

d. Green  
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b. Can behave like a stream of particles called photons 

i. Like bullets, they push on matter 

ii. Their force is called radiation pressure 

iii. Each photon has a special amount of energy similar to wavelengths;  

iv. so blue light has more energetic photons than red light 

 

3. Spectroscopy is the study of the properties of light that depend on wavelength. 

a. Continuous spectrum –produced by an incandescent solid, liquid or (hot)gas under high 

pressure; consists of an uninterrupted band of color (ex. common light bulb ) 

b. Absorption Spectrum – produced when visible light is passed through a cool gas under low 

pressure; looks continuous but has dark lines in it; light from stars produce this effect, 

with the dark lines being different for each star. 

c. Emission Spectrum – produced by a hot gas under low pressure; looks like a series of 

bright lines 

4. The Doppler Effect  

a. .   The Doppler effect is the apparent change in frequency of electromagnetic or sound 

waves in an object moving closer or farther away. 

b. In astronomy, the Doppler effect is used to determine whether a star or other body in 

space is moving away from or toward Earth. 

i. The light from a source moving away appears redder because the waves are 

lengthened. 

ii. Objects moving closer appear blue because the waves are getting shorter. 

 
Ch 24.2 – Tools for Studying Space – Types of Telescopes 
 

A. Refracting telescopes 
a. Uses a convex lens to bend/refract the light from a distant object 
b. The refracted light converges at an area called the focus. 
c. An eyepiece is needed to view objects directly, and will appear inverted. 

 
 
 
 
 
 
 
 

B. Problems which can occur: 
a.  A chromatic aberration is the property of a lens whereby light of different colors is focused at 

different places, making the viewing blurry. 
b. Chromatic (chroma=color)    aberration (aberrare = to go astray) 

C. Reflecting Telescopes 
a.  A reflecting telescope is a telescope that reflects light off a concave mirror, focusing the 

image in front of the mirror. 
b. The quality of the mirror is easier to make than a clear lens. 
c. Mirrors can be supported from behind so they are more stable than large lenses. 



d. The disadvantage is that two mirrors are needed, and one will block some of the light coming 
in.  

D. Properties of Telescopes 
1. Light gathering power – the ability to intercept more light from distant objects 
2.  Resolving power – they give sharper images and finer detail 
3.  magnifying power – ability to enlarge the object; changing the eyepiece is the easiest method.  

E. Detecting Invisible Radiation  - Radio Telescopes 
a.  Most of the radiation from stars cannot penetrate our atmosphere, except some radio waves. 
b. A radio telescope focuses the incoming radio waves on an antenna, which, just like a radio 

antenna, absorbs and transmits these waves to an amplifier.  
F. Radio Telescope advantages 

a. They can see through interstellar dust clouds which are the sites of new star formations 
b. They are susceptible to interference from other human made radio waves. 
c. They are responsible for discovering the existence of quasars.  

G. Space Telescopes 
a. The air/atmosphere causes a blurring effect as you look through telescopes. 
b. Space telescopes orbit above Earth’s atmosphere and thus produce clearer images than Earth-

based telescopes. 
H. Hubble Space Telescope 

a. First space telescope built by NASA. 
b. Put into orbit around the earth in 1990 
c. Discovered data about new stars, planets, and black holes.  
d. Other specialized telescopes gather data to study x-rays, gamma rays, and infrared radiation 

from other stars 
 
Ch 24.3 – The Structure of the Sun 

A. The sun is: 
a. One of 400 billion stars in the Milky Way Galaxy 
b. The Earth’s primary source of energy 
c. Importance source of information about stars in general 
d. Special telescopes have been developed to look at it safely 
e. An average star compared to other stars; huge in relation to the planets  
f. A large ball of gas, ¼ as dense as Earth 

B. The structure of the Sun 
a.  Because the sun is made of gas, no sharp boundaries exist between its various layers. We 

can divide the sun into four parts:  
1.  the solar interior;  
2.  the visible surface, or photosphere;  

 two atmospheric layers: 
3.  chromosphere  
4.  corona.  

 
1. Photosphere – The visible surface 

a. Convection currents in the gas give the sun 

a grainy, boiling  look.   

b. Heat radiates from the core, rises to the 

surface, cools and falls back down.  This 

repeats, causing the currents. 



c. Its temperature averages approximately 6000 K (10,000ºF). 

d. It is composed of 90% hydrogen, and 10% helium.  

2.  Chromosphere 

a. thin layer found directly above the photosphere. 

b. A few thousand km thick; red hot gas under low pressure 

c. Produces an emission spectrum the opposite of the absorption spectrum of the photosphere 

d. The hydrogen accounts for the red color 

3. Corona 

a. the outer, weak layer of the solar atmosphere. 

b. Visible only when photosphere is covered 

c. streams of protons and electrons ejected at high speed is called the solar wind 

d. The wind travels out into space at 800 km/sec, and can affect our atmosphere 

e. The temperature at the top of the corona exceeds 1 million K., but has little density therefore 

little heat effect on the earth. 

C. Active Sun Features 

1. Sunspots 

1. A sunspot is a spot on the sun that is cool in contrast to the surrounding 

photosphere, which makes it looks darker. 

2.  The number of sunspots varies in an 11 year cycle. 

3. The motion of sunspots proves the rotation of the sun; which rotates once every 

25 days at its equator  

2. Prominences 

1. huge cloud-like gases extending high into space.   

2. They are trapped by magnetic fields, and look like big arches going into the 

corona 

3. Solar Flares 

1. Solar flares are brief explosions that normally last about an hour, releasing 

enormous amounts of energy (UV, X-ray & radio waves). 

2. Auroras, the result of solar flares, are caused by solar radiation interacting with 

the upper atmosphere in the region of the poles on earth.  They are called the 

Northern Lights.  

D. The Solar Interior 

a. a.  It cannot be observed directly; so we look at the energy it radiates  

b. Nuclear Fusion 

i. Is the process in which the sun produces energy.  

ii. This reaction converts four hydrogen nuclei into the nucleus of a helium atom, 

releasing a tremendous amount of energy. 

iii. This reaction occurs according to Einstein’s formula     E= mc
2 

  (E- energy, m=mass, 

c= speed of light.) 

iv. Conversion of one pinhead worth of hydrogen to helium generates the energy of 1000 

tons of coal. 

v.  for every 600 million tons of hydrogen, only 4 million is converted to energy . 

vi.  The result: 

1. hydrogen gets used up (in 100 billion years) 

2. the helium core gets bigger 


