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Earth Flyby 1
Dec 8, 1990

Rich Terrile
Carl Sagan
Andy Ingersoll



Galileo Earth Flyby
Dec 10, 1990



Elemental abundances 

Sun and meteorite both 
normalized by silicon 

Anderson and
Grevesse, 1989:



Galileo probe mass 
spectrometer Dec 7, 1995      

Elements normalized by 
hydrogen: Loss of H leads to
enhancement of other 
elements relative to the Sun

Niemann et al., 1998
Folkner et al., 1998
Atreya and Wong, 2005
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Galileo probe: Doppler tracking
yields zonal wind vs depth 

   D. Atkinson et al. 1998  



Galileo orbiter
Dark side imaging of 
the auroral oval

Vasavada et al., 1999



Voyager 1 
approach movie

duration 60 days
time step 10 hours



      Galileo Imaging
Vasavada et al., 
1998



Galileo cloud 
tracking
Great Red Spot
Central meridian
 
Vasavada et al 1998



Galileo orbiter 

Lightning in the moonlight

Little, B., et al., 1999
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Voyagers 1 and 2
Eddies drive the 
zonal jets and the
updraft/downdrafts
in between

Beebe et al., 1981
Ingersoll et al., 1982
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Ingersoll, Scientific American, 1976.  Heavy arrows from Voyager analysis. 
Implies upwelling in the zones, downwelling in the belts. Gierasch et al.,1986

     Water cloud
  (eddies)

WEST     
     

     
     

     
EAST



Jan 1,2001, 6:37 
(8:21)

Jan 10,2001, 6:42 (9:31)

Jan 11,2001, 2:08 (6:11)

Implies upwelling in the belts         
Dyudina et al., 2004 
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Lightning  in the belts at 24N and 34N
Puffy white clouds in the zone at 22-32N



Galileo 

Lightning in the belts
implies upwelling

Gierasch et al., 2000
Ingersoll et al., 2000

Ammonia deficit in
belts implies 
downwelling

Showman and 
de Pater, 2005

equatornorth



Galileo and VLA:
Counter-rotating stacked 
Hadley cells

Gierasch et al., 2000
Ingersoll et al., 2000
Showman and 
       de Pater, 2005

equatornorth



Galileo and VLA:
Counter-rotating stacked 
Hadley cells

Gierasch et al., 2000
Ingersoll et al., 2000
Showman and 
       de Pater, 2005

Juno gravity: Zonal 
jets extend at least 
3000 km into the interior

Kaspi et al., 2018
Galanti et al., 2021

equatornorth



Galileo and VLA:
Counter-rotating stacked 
Hadley cells

Gierasch et al., 2000
Ingersoll et al., 2000
Showman and 
       de Pater, 2005

Juno gravity: Zonal 
jets extend at least 
3000 km into the interior

Kaspi et al., 2018
Galanti et al., 2021

equatornorth

The 
End

The 
End


