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Background Information

Astronomers have found a relationship between the color and surface temperature of the stars.  Cooler stars are red and hotter stars are blue.

Another property that astronomers study about a star is its luminosity, or brightness.  The luminosity of a star is the amount of light a star actually emits from its surface.  The sun has a luminosity of 1.  If the luminosity of a star is greater than 1, it is brighter than the sun.  If the luminosity of a star is less than 1, it is not as bright as the sun.

Procedures
1. Using the Temperature-Color Chart, fill in the information on the color of the various stars listed in the table.  To get you started, look for the surface temperature of Betelgeuse.  The surface temperature is 3,500 °K.  Find out what color corresponds to that temperature by looking at the chart titled Temperature-Color Chart.  A star that has a surface temperature of 3,500°K is red.
2. Using the luminosity and the surface temperature of each star, plot each star’s position on the Luminosity and Temperature of Stars grid. The luminosity scale is logarithmic – the powers or exponents do not increase uniformly.  Be careful when you are plotting.   For example plot the position of Regulus.  Find its surface temperature in the table 13,600°K.  You will have to judge where 13,600 belongs between 12,000 and 14,000 along the bottom of the grid.  It has a luminosity of 160.  It belongs between the 100 and 10,000 luminosity scale.  But 160 is much closer to the 100 line than the 10,000 line. Mark it with a dot and color the dot the appropriate color.  
a. If the color is blue-white, use a light color blue so it looks different from the blue dot.  
b. For yellow-white use a light yellow.  
c. For white, use a gray crayon.
3. Plot the position of all the stars in the Table of Information About Some Stars.  Your Luminosity and Temperature of Stars grid should have (approximately 20) different colored dots. 
4. A red giant is a star with a relatively high luminosity (more than 100 times greater than that of the sun) and a relatively low surface temperature (2,600-6000°K).  Draw a line to enclose all the points representing stars that appear to have these characteristics and label this enclosed area Red Giants.
5. A white dwarf is a star with low luminosity (100 times less than that of the sun) and a relatively high surface temperature (7,500-20,000°K).  Draw a circle around the point representing a star that appears to have these characteristics and label this area White Dwarfs.
6. The majority of stars belong to what is known as the main sequence of stars.  The range of temperatures of these stars is great and so is the range of their luminosities.  However, unlike the red giants and white dwarfs, the temperature and luminosity of the main sequence stars seem to be directly related.  The main-sequence stars that have high temperatures also have high luminosities.  The main sequence stars that have low temperatures also have low luminosities.  Draw a line enclosing the points representing stars that have these characteristics. Label these Main Sequence.
	Star


	Luminosity
	Surface 

Temperature (oK)
	Color

	Betelgeuse
	160,000
	3,500
	

	Rigel
	100,000
	11,000
	

	Beta Centauri
	1,700
	25,000
	

	Polaris
	5,500
	7,200
	

	Regulus
	160
	13,600
	

	Arcturus
	100
	4,300
	

	Sirius
	20
	9,940
	

	Altair
	10
	8,400
	

	Alpha Centauri
	2
	5,790
	

	Sun
	1
	5,750
	

	Lacaille 8760
	.03
	3,340
	

	40 Eridani B
	.01
	14,000
	

	Spica
	50,000
	22,400
	

	Pollux
	90
	4,865
	

	Proxima Centauri
	0.001
	3,042
	

	Deneb
	750,000
	8,400
	


Temperature – Color Chart

	Temperature (oK)
	Color

	Above 20,000
	Blue

	10,000 – 20,000
	Blue White

	7,500 – 10,000
	White

	6,000 – 7,500
	Yellow White

	5,200 – 6,000
	Yellow

	3,700 – 5,200
	Orange

	2,600 – 3,700
	Red
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Questions:

1.  In what area of the graph do you find red giants?

2.  Why do you think stars in this group are called giants?

3.  In what area of the graph do you find the White Dwarfs?

4.  Why do you think these stars are called dwarfs?

5.  In what area of the graph do you find the Main Sequence stars?

6.  Why do you think these stars are called main sequence?

7.  Where does the sun belong in this graph/H-R diagram?

8.  Where on the graph do you think you would find baby stars?

9.  Where on the graph do you think you would find teenage stars?

10.  Where on the graph do you think you would find middle aged stars?

11.  Where on the graph do you think you would find granny/grandpa stars?

12. What do you think happens to dead stars?
