
Saturn 

Note the band-like structure in the clouds. 
Introducing Saturn.flv 



Saturn’s North Pole Hexagon - 1979 

Hexagon Recreated in Lab! 
http://www.youtube.com/watch?feature=player_embedded&v=VQzLY17ncWM#! 

The Mystery Hexagon on Saturn 
http://www.youtube.com/watch?v=qzL194jiTyY 



Saturn’s Rings 

!  The rings are very thin, and gaps are evident, even 
from the ground.  They consist of fragments of ice 
and ice-covered rocks from 1 cm-10 m in size. 

!  The Main rings extend out 100,000 km, yet are less 
than 100 m thick. 



Saturn’s Rings 

!  Small satellites can cause some of the rings to ripple or to 
have braided structure. 

!  From Voyager, we know the rings are composed of 
hundreds or thousands of “ringlets”. 



Origin of Saturn’s Rings 

!  An icy moon got too close to Saturn 
and broke up due to Tidal Forces. 

!  The particles are still ‘clean’ from 
orbit dust because they continually 
grind against each other and break. 

Roche Limit Line~150,000km from 
surface of Saturn 



Saturn’s Moons 

!  Saturn has 1 very large moon (Titan), 10 moderate size moons, 
and a few dozen much smaller ones. 

!  Titan is the only moon with an atmosphere. 



Saturn Moon -- Titan 

!  Largest Moon of Saturn: 1.8 
times the mass of Earth’s 
moon.  

!  Titan’s atmosphere is mostly 
hydrogen with a substantial 
amount of methane. 

!  There are organic molecules, 
but it is probably too cold for 
life to have evolved.  



!  There are lakes of liquid methane, as well as large flat areas.  

Saturn Moon -- Titan 



Saturn’s Icy Moon  -- Enceladus  
(very small, radius=250 km) 

(a)  Cassini view of the two distinct landscapes on Enceladus, one heavily 
cratered, the other nearly crater-free. The blue “tiger stripes” are believed 
to be due to upwelling of liquid water that froze at the surface.  

(b) The crater-free region near the south pole. The ridges are thought to be 
created by tectonic flows. The inset shows ice boulders. 

Enceladus seems to have liquid water under its icy surface 
Movie: Enceladus - Saturns moon 



Tidal Heating leads to cryovolcanism 

Saturn’s Icy Moon  -- Enceladus  
(very small, radius=250 km) 



•  The 8 planets orbit in nearly the same plane in space 

Outer Gas Giants: 
Uranus and Neptune 



Outer Gas Giants: 
Uranus and Neptune 

!  These distant planets were not known before the invention of the telescope. 
!  They are each about 4 times the diameter of the Earth, and about 15 times more 

massive than the Earth. 
!  They are made up mostly of H and He, ice, but with a bit more heavy elements. 
!  Both planets appear blue-green because of the methane gas mixed in with the 

hydrogen. 
!  The weather patterns are much less apparent than on Jupiter. 
!  Solar heating is not important since they are far from the Sun. 



Uranus and Neptune 

!  Both planets are believed to have rocky cores surrounded by compressed 
water and liquid hydrogen and helium. They are Ice Giants. 



Seasons on Uranus 

!  The rotation axis of Uranus is inclined by about 90 degrees relative to its 
orbital plane.  This gives rise to highly exaggerated seasons. 

!  Orbital Period of 84 years. 



Beyond the Planets:!
Vagabonds of the Solar System!



Discovery of Pluto 

Pluto was discovered in 1930 by searching for a dim, starlike 
object that slowly moved against the background stars. These 
two photographs were taken 1 day apart. 



Pluto “Demoted”! 

!  The definition of a “planet” was changed recently: 
!  Planets: The eight worlds from Mercury to Neptune. 
!  Dwarf Planets: Pluto and any other round object that 

“has not cleared the neighborhood around its orbit, and is 
not a satellite of a planet.” 

!  Small Solar System Bodies: All other objects orbiting 
the Sun. 

 
http://www.space.com/scienceastronomy/060824_planet_definition.html 



Pluto 

These three Hubble Space Telescope images of Pluto show little detail but 
indicate that the major features of Pluto’s surface each cover large amounts of its 
area. Comparing these observations to previous ones reveals that the surface 
changes in color and brightness seasonally. 



Orbit of Pluto 

(a)  The high-eccentricity orbit of dwarf planet (and KBO) Pluto stands 
out compared to the orbits of the outer three planets. Notice how 
many significant events occurred on Earth during Pluto’s present 
orbit of the Sun.  

(b)  Details of Pluto’s passage inside the orbit of Neptune. The two 
bodies will never collide. 

Orbital Period=246 Earth years! 



Other Dwarf Planets 

!  Since 2003, three 
additional dwarf planets 
have been discovered 
beyond the orbit of Pluto. 

!  Eris, the largest one, is 
apparently composed 
largely of water ice. 



Dwarf Planets 

!  Eris, the largest of the 
Dwarf Planets, is 
apparently composed 
largely of water ice has a 
very eccentric and inclined 
orbit.  The period is 557 
years. 



Small Solar System Bodies 

!  Most of the asteroids orbit between Mars and Jupiter, in 
the Asteroid Belt 

!  Note the deceptive scale:  the average spacing is 1,000,000 
km between objects! 

•  Roughly 200,000 asteroids have been cataloged. 
•  Only three asteroids have diameters larger than 300 km.  The 

smaller you go in size, the more asteroids there are. 



What Asteroids Look Like!

!  Asteroids have irregular shapes, and typically have craters and other 
features. Pictures from the Galileo spacecraft.!



Asteroids  

(a) Reflecting only half as much light as a 
charcoal briquette, Mathilde is half as 
dense as typical stony asteroids. 
Mathilde measures 66 km x 48 km x 46 
km, rotates once every 17.4 days, and has 
a mass equivalent to 110 trillion tons. 
The large crater in shadow is about 20 
km across. 

(b) The near-Earth asteroid 
Itokawa was visited by the 
J a p a n e s e s p a c e p r o b e 
Hayabusa. Samples of dust 
particles from it are now 
being analyzed. 



Asteroid Eros  

The Near-Earth Asteroid Rendezvous (NEAR) Shoemaker spacecraft took 
these images of asteroid Eros in February 1999.  
(a) Eros’s dimensions are 33 km x 13 km x 13 and it rotates every 5! h. Its 
density is 2700 kg/m3, close to the average density of Earth’s crust.  
(b) This is an image taken while looking into the large crater near the top of (a), 
which is 5.3 km across.  
(c) Taken from an altitude of 250m, the image is only 12m across. You can see 
rocks and boulders buried to different depths in the regolith. 


