














Tides in the 
Channel Ports 

Planisphere (Paris,1745-1749) 

  “Eclipses 

du Ier Satellite 

de   Jupiter” 

42.5 hrs – Io’s period 
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Satellite Models: 1977 



Voyager: “Family Portrait” 
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October 18, 1989 
Kennedy Space Center 



… a few hours later 
low Earth orbit 



JOINT CASSINI/GALILEO 
ENCOUNTER 



Galileo: Earth and Moon 
1992 



Jupiter 
7 December 1995 







Ganymede: Uruk Sulcus 





Ganymede: A Moon with 
Magnetism 





Rings from Moondust 



Tvashtar Catena 



Magma Generation, km3/yr 
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Magnetic Signatures of Oceans 

•  Galileo’s magnetometer experiment (M. 
Kivelson, PI) finds evidence that the icy 
moons – Europa, Ganymede, and Callisto -  
act like global scale electrically conducting 
spheres 

•  Required conductivity >> ice, rock, 
ionospheres, etc 

•  Salty seawater is ~ right 



Magnetic Induction Model 

Jupiter’s field:    10.5 
hr period 

Electrical currents in outer 
shell create ‘counter’ field 

Kivelson et al.; Khurana et al. 






