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The Past of the Saturnian Moons
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The Past of the Saturnlan System
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How about Mimas and

Enceladus?
Mimas is in 4.2  Enceladusisin 2:1
iInclination resonance eccentricity
with Tethys resonance with Dione
Has free €=0.02 « Has no free e
_Ikely solid?  Has a global ocean?

How did it get into  How did it get into
this resonance? this resonance?

Source of free e?  When did it melt?




Enceladus-Dione Resonance
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Enceladus-Dione Resonance
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Eccentricity-type

L. Sub-resonances
Inclination-type

Sub-resonances

4 Orbital Period Ratio
(inner/outer moon)

exact commensurability



Enceladus-Dione Resonance:
Help From Mimas?
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Enceladus-Dione Resonance:
Help From Mimas?
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Mimas-Enceladus-Dione Mess
Slower Evolution
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Mimas-Enceladus-Dione Mess
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Mimas-Enceladus-Dione Mess
Slower Evolution
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Capture into Inclination-type
Enceladus-Dione 4:2 MMR
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Mimas-Enceladus-Dione Mess
Slower Evolution (no 4:2 i_* MMR)
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Mimas-Enceladus-Dione Mess
Slower Evolution (no 4:2 i_* MMR)

0.05

0045 | ENCeladus
Mimas

0.04 | Dione
0.035 +

0.03
0.025
0.02 ;
0.015
0.01 ;
0.005

Eccentricity

0 1 2 3 4 5 6
Time in Myr
(Tides accelerated 10x)



Mimas-Enceladus-Dione Mess
Slower Evolution (no 4:2 i > MMR)
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Summary

* Direct numerical simulations of past orbits of
Saturn’s inner mons are possible If the system
IS young (but interior properties are unknown)

» Strangle properties of Mimas and Enceladus
may be explained a past M-E resonance,
followed by triple M-E-D resonant encounter

* Outcomes are chaotic, with a triple-resonance,
no resonance, and D-E resonance all possible

* Realistic-rate simulations may suggest that
Enceladus had a small but non-zero inclination

* Preliminary work: may or may not be funded by
NASA Solar System Workings Program
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