
Lecture 30: The Family of the Sun 
 
Recommended Reading: none  
 
Key Ideas: 
The Solar System contains:  

¥ The Sun 
¥ Terrestrial Planets 
¥ Jovian Planets 
¥ Dwarf Planets 
¥ Giant Moons 
¥ Trans-Neptunian Objects 
¥ Asteroids, Comets, & Meteoroids 

The planets all lie in nearly the same plane and orbit in the same general direction. 
 
The Golden Age of Exploration 
The Solar System has been explored with robotic spacecraft & astronauts: 

¥ Landed men on the Moon 
¥ Robotic landers on Moon, Venus, Mars, Titan & asteroid 433 Eros 
¥ Returned rocks from the Moon 
¥ Probed Atmospheres of Venus, Mars, & Jupiter 
¥ Flown spacecraft by all planets 
¥ Mapped Venus & Titan with radar 
¥ Flown by asteroids & comets 

 
The Family of the Sun 
 
The Terrestrial Planets: 

¥ Rocky Planets: Mercury, Venus, Earth & Mars 
The Jovian Planets: 

¥ Gas Giants: Jupiter, Saturn, Uranus & Neptune 
Dwarf Planets: 

¥ Rocky & Icy Bodies: Pluto, Eris, & Ceres 
Small Solar System Bodies: 

¥ Icy: Kuiper Belt Objects, & Comets 
¥ Rocky: Asteroids & Meteoroids 

 



 
 
Basic Properties of the Planets 
Locations: 

¥ Terrestrial in the inner solar system: 0.4Ð1.5AU 
¥ Jovian in the outer solar system: 5Ð30 AU 

All orbit in the same direction & same plane: 
¥ Orbit counterclockwise, in the same sense as the rotation of the Sun. 
¥ All orbit very near the Ecliptic plane. 

Provides clues to Solar System formation. 
 

 
The Sun 
A middle-aged, average star: 

¥ Mostly Hydrogen & Helium 
¥ 99.8% of the Solar System 
¥ ~4.6 Gyr old 

Shines because it is hot: 
¥ Surface Temp ~6000 K 
¥ mostly Visible, UV & IR light 

Kept hot by nuclear fusion in its core: 
¥ Builds Helium from Hydrogen fusion. 
¥ Can shine for ~12 Gyr 

 
Terrestrial Planets 
Mercury, Venus, Earth & Mars 

¥ ÒEarth-LikeÓ Rocky Planets 
¥ Largest is Earth 
¥ Only in the inner solar system (0.4 to 1.5 AU) 

Rocky Planets: 



¥ Solid Surfaces 
¥ Mostly silicates and iron  
¥ High Density: 3.9-5.5 g/cc (rock & metal) 
¥ Earth, Venus, & Mars have atmospheres 

 
Jovian Planets 
Jupiter, Saturn, Uranus & Neptune 

¥ Largest Planets: at least 15 times mass of Earth. 
¥ Jupiter, largest, is 318 Earth Masses 
¥ Only in the outer solar system (5 to 30 AU) 

Gas Giants: 
¥ No Solid Surfaces (mostly atmosphere) 
¥ Mostly Hydrogen & Helium 
¥ Rocky/icy inner cores 
¥ Low density: 0.7 to 1.7 g/cc (water is 1 g/cc) 

 
 
Dwarf Planets 
Defined by the IAU in 2006: 

1. Orbit around the Sun and are not a satellite 
2. Shaped by Gravity: sufficient mass to assume a spheroidal shape (>800km in 

diameter) 
3. Have not cleared their orbital neighborhoods 

Three Dwarf Planets: 
¥ Ceres: first of the Asteroids, discovered in 1801 
¥ Pluto: trans-Neptunian object discovered in 1930 
¥ Eris: trans-Neptunian object discovered in 2005 

 
The Giant Moons 
Moon: any natural satellites orbiting a planet or dwarf planet 
Giant Moons: 

¥ Earth: The Moon 
¥ Jupiter: Io, Europa, Ganymede, & Callisto (the Galilean moons)  
¥ Saturn: Titan  
¥ Neptune: Triton  

Many smaller moons, both rocky & icy. 
Only Mercury & Venus have no moons. 

 
Trans-Neptunian Objects 
Dwarf Planets Pluto & Eris are the largest of a class of icy bodies orbiting beyond 
Neptune. 

¥ Found only in the outer Solar System (>30AU) 
¥ Densities of 1.2 to 2 g/cc, indicating they are made mostly of ices 



Examples: 
¥ Kuiper Belt Objects 
¥ Charon, PlutoÕs large moon 
¥ Sedna & Quaor: distant large icy bodies 

 
The Leftovers (small bodies) 
Asteroids: 

¥ Made of rock & metal (density 2-3 g/cc) 
¥ Sizes: Few 100km to large boulders 
¥ Largest are in the Dwarf Planet range (Ceres) 

Meteoroids: 
¥ Bits of rock and metal 
¥ Sizes: grains of sand to boulders 

Comets: 
¥ Composite rock & ice Òdirty snowballsÓ 
¥ Longs tails of gas & dust are swept off them when they pass near the Sun. 

 
Asteroids 
 
Comets 
 
Outline of Our Exploration of the Solar System: 

¥ Origin of the Solar System 

¥ The Terrestrial Planets 

¥ The Jovian Planets 

¥ Trans-Neptunian Objects 

¥ Asteroids  & Meteors 

¥ Comets 


