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Jupiter 
Diameter = 143,800 km 
5.2 AU's from Sun 
Year = 11.9 Earth Yrs 
318 Earth Masses 
Density = 1.3 gm/cm3 

Saturn 
Diameter = 120,540 km 
9.5 AU from Sun 
Year = 29.5 Earth Yrs 
95 Earth Masses 
Density = 0.7 gm/cm3 



What are these planets made of? 

You only need mass 
and radius to answer 
this question! 



A View Into Jupiter and Saturn 

•  Compared to the Sun, both Jupiter and Saturn are enhanced in non H/He elements 
•  “metals” (to an astronomer) or “heavy elements” 



Saumon & Guillot, 2004 

In total… 
Saturn: 
13<MZ<28 M⊕ 

Jupiter: 
8<MZ<38 M⊕ 

 Knowledge of the H EOS 
from 1-10 Mbar limits our 
knowledge of Jupiter 

The core masses and total 
abundances of heavy 
elements are our main data 
in understanding the 
formation of giant planets. 

Heavy elements:  How much 
and where are they? 

Saturn: 95 M⊕ 

Jupiter: 318 M⊕ 



Uranus and Neptune 



Atmospheric 
temperature 
structure and 
cloud layers 



Giant Planets are Not Static 

Neptune 



Voyager: 
the first “grand tour” 



Galileo Entry 
Probe, 1995 







Visible (left) 
UV emission (right & bottom) 





While Saturn looks visibly blander than Jupiter, 
it has very similar atmospheric structure 



Pressure-Temperature (P-T) profiles from Jupiter to a 3000K M dwarf star 

Ti/V condense 



Earth’s Interior 

•  Core: highest 
density; nickel 
and iron 

•  Mantle: 
moderate 
density; silicon, 
oxygen, etc. 

•  Crust: lowest 
density; granite, 
basalt, etc. 



Preliminary Reference Earth Model (PREM) 



Terrestrial Planet Interiors 

•  Applying what we have learned about Earth’s 
interior to other planets tells us what their 
interiors are probably like. 



Titan:  A Model Icy Moon 





My favorite image of Mars 

2005, Opportunity rover heat shield 



“No Greenhouse” Temperatures 






