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Melting of Io by Tidal Dissipation SCIENCE, VOL. 203, 2 MARCH 1979
0
Abstract. The dissipation of tidal energy in Jupiter's satellite 1o is likely to have
melted a major fraction of the mass. Consequences of a largely molten interior may
be evident in pictures of 10's surface returned by Voyager I.
The free eccentricity of lo's orbit is
approximately .00001 (/). If this eccen- - ..
tricity accounted for all of the variation iac oyeger dmages of To may revesl
in the Jupiter-lo separation, the dissi- evidence lora;panclarystmicture and
P! Separation; history dramatically different from any
pation of energy from tides raised on To eeVIOAEIy ObsEed,
by Jupiter would be negligibly small 2), .3 PEAiE
since lo is synchronously rotating. But Department of Physics,
the resonant structure of the Galilean ‘niversity of California,
satellite leads to forced eccentricities Santa Barbara 93106 )
that are considerably larger than the free P. Cassen
; gt ) R.T. REYNOLDS
values. Although still modest by most " .
! : Theoretical and Planetary Studies
standards, these forced eccentricities i . T
) ] Branch, NASA-Ames Research Center,
coupled with the enormous tides induced Moffett Field, California 94035
by Jupiter lead to magnitudes of tidal dis- X
sipation that are certainly important and
may completely dominate the thermal
history of the innermost satellite lo. We
will first establish values of the forced
eccentricities and later substitute these
into an expression for the total tidal dis-
sipation.
Density = 3.53 g/cn A=0.60
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Geological Activity Scales with Size
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Europa
Density = 3.02 g/cnt A=0.64
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Enceladus
Density = 1.6 glcn? A=0.99
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