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Hierarchies 



Your 
planet: 
Earth 

Radius: 
6400 km 



Earth is one of 8 planets that 
orbit the Sun, a star 

Relative to Earth, the Sun is: 
 
• 100 times the radius 

• 1 million times the volume 

• 300,000 times the mass 



Moons orbit Planets 

Luna 
(Earth) 

Phobos 
(Mars) 

Titan and Dione 
(Saturn) 



Debris 
• Kupier Belt Objects (KBOs) 
• Trans-Neptunian Objects (TNOs) 
• Asteroids 
• Comets 
• and a wealth of other debris,  
 complete the Solar System 
 



The Milky Way Galaxy 

The Sun is one of about 1011 (100 billion) stars in 
this spiral galaxy. 



You are here 



Neighbor 
Galaxies 

á M31 (Andromeda) 
 Spiral galaxy 
Larger than Milky Way 
1011 stars 

ßLarge Magellanic Cloud 
Typical dwarf galaxy 
109 stars 



Local Group 

About 2 dozen galaxies 
Radius: about 2 million light years 



Virgo Cluster of galaxies 

Thousands of 
galaxies. 
 
Local Group is 
on outskirts, 
and is falling 
in. 



Scales 
Basic units of measurement 
•  Astronomical Unit 

–  Average distance from the Earth to the Sun 
–  au = 1.5 x 108 km 

•  Light Year 
–  Distance light travels in a year 
–  Speed of light c = 3 x 105 km/s 
–  Light year (ly) = 1013 km 
–  Parsec (pc) = 3.26 ly 



Angular Measures 
•  There are 360 degrees (o) in a circle 
•  There are 60 minutes of arc (‘) in a degree 
•  There are 60 seconds of arc (“) in a minute of arc 
•  The arc from the horizon to the zenith is 90o 

•  At arm’s length, 
–  The tip of your thumb to the tip of your little finger subtends 

about 20o 

–  Your closed fist subtends about 10o 

–  Your knuckles subtend about 2o 

–  A finger is about 1o wide 

•  The Moon and Sun are about ½ o in diameter 



Comprehending large numbers 

If the Solar System were the size of a football field 
•  Sun: radius = 0.4 inches (1 cm) 
•  Earth: on the 2.5 yard line; radius = 0.1 mm 
•  Jupiter is on the 13 yard line 
•  Pluto is 100 yards away 
•  The nearest star, α Centauri, is 412 miles away 



Comprehending large numbers 
If the Earth were the size of a golf ball (1.68 in): 
•  Sun: radius = 88 in 
•  au: 1/3 mile 
•  Jupiter: radius = 9 in; 1.6 miles from Sun 
•  Pluto: 12 miles from Sun 
•  Nearest star (α Centauri): 89,000 miles away 
•  Center of the Galaxy: 5 x 108 miles 
•  Andromeda Galaxy: 40 billion miles 



Can’t Get Theah from Heah! 
If there were an autobahn through the Solar System, and you could 

drive at 250 km/h (160 mph), it would take you 
•  16 hours to California. 
•  160 hours (6.7 days) to drive around the Earth 
•  40 days to the Moon 
•  68 years to the Sun 
•  270 years to Jupiter (at opposition) 
•  2620 years to Pluto (at opposition) 

At the fastest speeds achieved by man 
        (70,000 km/hr), it still takes: 
•  10 years to Pluto 
•  70,000 years to α Centauri 


