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PROPERTIES OF STARS LAB  - MODIFIED




THE H-R DIAGRAM LAB THE H-R DIAGRAM LAB
In the early part of this century, astronomer Ejnar Hertzsprung studied the luminosities and types of stars. Soon, he and American astronomer, Henry Russell, developed a graphical representation comparing a star’s temperature against its luminosity (also called absolute magnitude) and types of stars. Based upon the relationships noticed on this well-known graph, much of the current knowledge of the life and death of stars has been developed.
A parsec is equal to 3.26 light-years (LY).  The Kelvin (K), or absolute temperature scale is used.  0 K is -273º C or -459ºF.  To convert: K = ºC + 273.

PROCEDURE

1. You will be making your own H-R diagram using the graph paper provided in this packet.  This is called semi-logarithmic graph paper.  The axes are a bit weird.  

· Temperature is on the X axis.  Absolute magnitude is on the Y axis.

· The Y axis ranges from “+17” at the bottom to “-7” at the top.   Absolute magnitude decreases as the value becomes more positive.  

· Notice that the X axis is spaced unevenly, and the number of Kelvins (degrees) between each line is not constant.  This because it is a logarithmic scale.  For example:  each line between 2,000 and 3,000 represents 100 degrees; but each line between 6,000 and 7,000 represents 200 degrees; and different still each line between 10,000 and 20,000 represents 500 degrees.  So use care before plotting the temperature of each star.

· In the table below, you will find the color of different star types as determined by their surface temperatures. Across the top of your H-R diagram, put the name of the different star colors that match the various temperatures.

2. On the next page you will find a listing of the nearest, brightest, and other stars, as well as their surface temperatures and absolute magnitude. On your H-R diagram, plot the absolute magnitude vs. surface temperature for all of the stars listed.  

· Use an * to label the location of the Sun.

3. Using colored pencils, shade in the appropriate areas on your H-R diagram.
	TEMPERATURE (K)
	COLOR

	Above 25,000
	Blue

	11,000-25,000
	Blue-white

	7,500-11,000
	White

	6,000-7,500
	Yellow-white

	5,000-6,000
	Yellow

	3,000-5,000
	Orange

	1,500-3,000
	Red


4. Circle and label the following stars: main sequence stars, white dwarfs, giants, and super giants.

5. Complete the analysis questions at the end of this lab.

	Main sequence stars
	
	

	Star
	Temperature
	Magnitude

	Bellatrax
	18000
	-2.0

	Regulus
	12000
	-0.6

	Spica
	19500
	-2.0

	Beta Centauri
	21000
	-3.0

	Achernar
	16500
	-3.0

	Beta Tauri
	12000
	-2.0

	Beta Crucis
	21000
	-4.6

	Alpha Crucis
	19500
	-4.0

	Vega
	9750
	0.5

	Castor
	9250
	0.9

	Beta Carinae
	9750
	-0.4

	Sirius A
	9250
	1.5

	Formalhaut
	8500
	2.0

	Altair
	7750
	2.2

	Procyon A
	6500
	2.6

	Alpha Centauri A
	5750
	4.4

	Sun
	5750
	4.9

	Tau Ceti
	4750
	5.7

	Epsilon Eridani
	4500
	6.1

	Epsilon Indi
	4250
	7.0

	Cygni A
	3800
	7.5

	Cygni B
	3700
	8.0

	Alpha Centauri B
	3900
	5.8

	Kapteyn's Star
	3400
	11.2

	Lacaille 8760
	3200
	8.8

	Lacaille 21185
	3000
	10.5

	Bernard's Star
	2600
	13.2

	Ross 614A
	2500
	13.3

	Kruger 60B
	2500
	13.4

	Ross 248
	2500
	14.7

	
	
	

	
	
	

	
	
	

	Giant stars
	
	

	Capella
	6000
	-0.6

	Pollux
	4650
	0.8

	Arcturus
	4500
	-0.3

	Aldebaran
	3900
	-0.2

	
	
	

	Super Giant
	
	

	Rigel
	12250
	-6.8

	Deneb
	9000
	-6.9

	Canopus
	7100
	-3.1

	Antares
	3300
	-4.5

	Betelgeuse
	3200
	-5.5

	
	
	

	White Dwarfs
	
	

	Sirius B
	8100
	11.4

	Procyon B
	6500
	13.1


ANALYSIS

Answer the following questions in complete sentences by using your H-R diagram.

Using the terms “bright” or “dim”, and “hot” or “cool”, how would you describe these stars:

a. Stars found in the upper left part of the main sequence?

b. Stars found in the lower right part of the main sequence?

c. Stars found in the Red Giant region?

d. Stars found in the White Dwarf region?

1. What is the relationship between temperature and magnitude for stars on the main sequence?
2. What would be the magnitude of a star with a temperature of 25,000 K located on the main sequence?

3. How can we tell that red giant stars are very large stars, from just their position in the HR diagram?

4.  What causes stars to display different colors? 

5. What event would prompt a star to leave the main sequence?

6.  When our sun is 15-20 billion years old, it will evolve into an object with a luminosity of 0.01 times its present luminosity, and it will have a surface temperature of 11,000-12,000 K.  Use your H-R diagram to predict what type of object our sun is destined to become.
7.  Betelgeuse is 150 parsecs away and has a surface temperature of only 3200 K.  Yet Betelgeuse is one of the brightest stars as seen from Earth.  What does this indicate above the size of Betelgeuse?  Is your answer supported by the location of Betelgeuse on the diagram?  Explain.

8.  Compare our sun with the Antares.  Where is each star along its life cycle, and which is further along in its life cycle?  How do you know? 

