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8th Grade Science

Characteristics of Stars
I Determining Star Distance 

The Universe is so vast that earth unit of distance (meters and kilometers) cannot be used. Astronomers use the following methods for measuring distance.
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A. Astronomical Units (AU) 


Average distance between the earth and sun. 

  Earth












                Sun


B. Light-year



Distance light travels in one year.  Equivalent to 6 trillion miles















C. Parsecs 


D. Parallax 

When you move your head from side to side, nearby objects seem to move more than distant ones.  Astronomers use parallax to measure how far away stars are from earth.  They take two directions of a star at 6-month intervals.  From the slight change in the star’s position, its distance can be calculated.  The farther the star, the greater the distance.




          
 


II Physical Properties of Stars
A. Star Brightness




1. Apparent Magnitude 

The Apparent Magnitude of a star is 

A scale of 1 to 6 is used with 

Important note: An increase in 1 magnitude represents a star that is 2.5

times brighter.  
2. Absolute Magnitude
The Absolute Magnitude of a star is how 

A scale of positive 17 to negative 7 with 

	Popular Name
	Constellation
	Apparent Magnitude
	Absolute Magnitude
	Distance

	Sun
	
	-26.72
	+4.85
	

	Sirius
	Canis Major
	-1.44
	+1.45
	8.6

	Canopus
	Carina
	-0.62
	-5.53
	310

	Arcturus
	Boötes
	-0.05
	-0.31
	37

	Rigil Kent A
	Centaurus
	-0.01
	+4.34
	4.4

	Vega
	Lyra
	+0.03
	+0.58
	25

	Capella
	Auriga
	+0.08
	-0.48
	42

	Rigel
	Orion
	+0.18
	-6.69
	770

	Procyon
	Canis Minor
	+0.40
	+2.68
	11

	Betelgeuse
	Orion
	+0.45
	-5.14
	430



B. Star Color

	Color
	Temperature (C)

	
	

	
	

	
	

	
	


E. Star Size

	Mass
	Common Name
	Size relative to our sun

	Low-Mass
	
	

	Average Mass
	
	

	High Mass
	
	


Relationship between Star’s Physical Characteristics

Color and Temperature Relationship

Red color- cool temps (3,000 C)

Yellow color- average temps (6,000 C)

Blue-White- high temps (30,000 C)
Temperature and Lifespan Relationship
cool temps (3,000 C) – 100 billion years

average temps (6,000 C) – 10 billion years

high temps (30,000)- 3-5 billion years

Size and Lifespan Relationship

¼ x sun- 100 billion years

One solar mass- 10 billion years

2 to 20 x sun- 3-5 billion years
Summary of the Physical Properties of Protostars
	Type of Protostar
	Size
	Color
	Temperature
	Lifespan

	Red Dwarfs

	
	
	
	

	Yellow Star

	
	
	
	

	Blue Giants

	
	
	
	


The Hertzsprung- Russell Diagram
Absolute Brightness of a Star on y axis

Absolute Brightness dependent on surface temperature sizes and distance from Earth

Temperature of star on x axis


Interpretation of HR Diagram

Our Sun is average in temperature and brightness
middle of Hertzsprung- Russell Diagram
High temps (25,000 K) - left side of diagram

Low temps (3,000 K) – right side of diagram

High Magnitude (Brightness) - top of diagram
Low Magnitude (Brightness) – bottom of Diagram

Upper-left corner:

Lower-left corner:
Upper-right corner:
Lower- right corner:
 











    Near star: greatest parallax





Distant Star: less parallax





  Earth in June





Earth in December



































