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Evidence |.
Jupiter’s fiery/
orderly satellites
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*Tides raised on Jupiter dissipated, spinning it down,
epushing lo (and others) outward
*occur also for Saturn, Neptune, Uranus...
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Evidence |V.

tidal inflation (?) orbital energy: - 400 eV /baryon

b1nd1ng energy: - 30 eV/baryon
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For these applications, need physics of
Tidal dissipation inside giant planets
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Tidal dissipation (dynamical tides)

1) Tidal Potential excites internal oscillations
2) internal oscillations damped

and energy/angular momentum transferred

TIDAL DISSIPATION I mﬂ IANT PLANETS
G. I. Ocvie!*? anp D. N. C. Lin'+?

ORIGIN OF TIDAL DISSIPATION IN JUPITER. I. PROPERTIES OF INERTIAL MODES

YanqQin Wu
Tidal dissipation iuid bodies: a simplified model
Gordon L. Ogilvie*

Dynamic tides , jects: orbital circularization of extrasolar
planets for realistic pianet models
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Tidal forcing frequency (in the rotating frame)
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Inertial waves in Earth atmosphere (Rossby waves, vortex)

jet stream

Inertial waves in experiments
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Coreless model:

Results: Q ~10" (non-resonant)
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Episodic large torque (small Q) eras
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Why do inertial waves fail?
|) spatial mismatch
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Why do inertial waves fail?
2) sweep through strong resonances too fast
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Same failure for stellar tides
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Summary:

*strong evidences for tidal dissipation in giant planets
einertial waves fail to explain Q ~ 10°

*failure understood:
weak coupling between tide and waves
quick sweeping through resonances

*but future path not
locking, B, A? VQ, VS
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KOI 54  (welsh etal*11, Fuller & Lai 11, Buckart et al '11)
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WAS P-33 (Cameron etal’ll)
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igure 4. Time series of the residual average spectral line profile of HD 15082 during the transits of 2008 October 18 at Tautenburg
pper left); 2008 November 11/12 at McDonald (upper right); and 2009 December 8 at the NOT (lower left). Wavelength or radial
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More data!

Hope for detecting
internal waves in
giant planets

mass resolution 1/10!7
freq. resolution 1/10°

Juno 2016
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