The Life Cycle of a Star and the Hertzsprung-Russell Diagram.
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Introduction:
Graphing or plotting data is an essential tool used by scientists. In attempting to make sense of data and see if two quantities are related we can plot them and seek trends. One of the most useful and powerful plots in astronomy is the Hertzsprung - Russell diagram (H-R diagram).  The Hertzsprung - Russell diagram is a tool that shows relationships and differences between stars. It is something of a "family portrait." It shows stars of different ages and in different stages, all at the same time.  It is also a great tool to check your understanding of the star life cycle. 
In the Hertzsprung-Russell (HR) Diagram, each star is represented by a dot. There are lots of stars out there, so there are lots of dots. The position of each dot on the diagram tells us two things about each star: its luminosity (brightness) and its temperature. 
The majority of stars, including our Sun, are found along a region called the Main Sequence. Main Sequence stars vary widely in effective temperature but the hotter they are, the more luminous (brighter) they are, hence the main sequence tends to follow a band going from the bottom right of the diagram to the top left. These stars are fusing hydrogen to helium in their cores. Stars spend the bulk of their existence as main sequence stars. Other major groups of stars found on the H-R diagram are the red giants and super giants; and the white dwarfs.  
Purpose:

· To create an HR Diagram for use in the study of the life cycle of a star.
Materials:

· Pen or pencil

· Colored pencils (red = red star, yellow = yellow star, blue = blue white star , orange = red orange star, grey = white star)
Procedure:
1. Study the Stellar information Table.  This table contains only a sample of the great number of stars that have been studied by astronomers.

2. Plot the data from the stellar information table onto the blank H R Diagram by placing a dot at the location for each star.  

3. Circle the dot with the stars color as given in the stellar data table.

4. Draw lines to separate the main sequence, red giants, super giants and white dwarfs. Label each group of stars.
5. Answer the questions.
	Stellar Information Table

	Star

Name
	Luminosity
(Times brighter than Sun)
	Temperature

(Kelvin – K)
	Star

Color

	Betelgeuse
	16,000


	3,100
	red

	Polaris
	5,500

	5,400
	yellow

	Beta Centauri
	1,700

	25,000
	blue/white

	Achernar
	1,000

	17,000
	blue/white

	Antares
	910

	3,200
	red

	Spica
	760

	24,000
	blue/white

	Aldebaran
	160

	3,600
	red

	Regulus
	160

	13,600
	blue/white

	Arcturus 
	100

	4,500
	red/orange

	Vega 
	50

	11,300
	blue/white

	Sirius 
	20

	10,600
	white

	Fomalhaut 
	12

	9,600
	white

	Altair 
	10

	8,400
	white

	Procyon
	6

	6,600
	yellow

	Alpha Centauri
	2

	6,000
	yellow

	Sol (Sun)
	1

	5,800
	yellow

	Tau Ceti
	.4

	5,600
	yellow

	Epsilon Indi
	.1

	4,400
	red/orange

	Lacaille 8760
	.03

	3,500
	red

	Alpha Canis Majoris B
	.02


	24,800
	blue/white

	Omicron 2
	.01

	17,000
	blue/white

	40 Eridani
	.01


	9,000
	white

	Alpha Canis Minoris B
	.001

	8,000
	white


“Blank” Hertzsprung-Russell Diagram
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The Life Cycle of a Star and the Hertzsprung-Russell Diagram.

Questions:

Use the HR – Diagram you created to answer the following questions.
1. What kind of star is Betelgeuse?

2. What kind of star is our Sun?

3. What kind of star is 40 Eridani?

4. Explain how white dwarfs get their name.

5. Explain how red giants get their name.

6. How can a star be extremely hot like Alpha Canis Majoris B (4 times hotter than 

      our Sun) but give off so little light (only 2% of our Sun’s light)?
7. How can a star be relatively cool like Betelgeuse ( 2,700 º cooler than the Sun) but give off massive amounts of light (16,000 times our Sun)
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8. Explain what is occurring at each of the 6 stages in the life cycle of a star as shown in the HR Diagram to the right 
Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

Stage 6

