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State of the art

Atmospheric tidal dissipation little understood and poorly quantified!

A non-exhaustive history of theoretical works dealing with atmospheric tides:

—> Atmospheric tides of the Earth
» Chapman & Lindzen (1970)
—> Spin equilibrium
» Gold & Soter (1969), Correia, Laskar, Néron de Surgy (2001), Correia &
Laskar (2003), Correia, Levrard, Laskar (2008)
—> Atmosphere of super-Earths
» Forget & Leconte (2014)

Towards a new model of atmospheric tides




Tidal effects in super-Earths
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Equilibrium states: a torques balance
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Pressure oscillations at the ground !
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see also Gold & Soter (1969), Correia, Laskar, Néron de
Surgy (2001), Correia & Laskar (2003)

Need for a realistic physical modeling of atmospheric tides!
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Tidal waves properties
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Atmospheric tides dynamics
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Reference model:

Chapman & Lindzen (1970)

Navier Stokes
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Horizontal structure
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Vertical structure
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~requency regimes: comparison with Chapman & Lindzen
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Spatial distribution of perturbed quantities
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Semi-diurnal tide

In good agreement with the GCM simulations of Leconte, Wu, Menou, Murray (2015)
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Comparison with measures

op (mbar)

05w e e

g averaged data i—

o harmonlcs =

0.2

. ! . . i | . . .
! ! ! ! ! ] ! ! ! ! ! ! ! i | ! ! !
. . ! . ! ] ! . . . ' . . i | . . .
. . . . . , . . . . . . . i | . . .
! ! ! ! ! ] ! ! ! ! ! ! ! i | ! ! !
. ! ! , . ! . . . - . ! ! . | | . . !
O . . . . . , . . . . ! . . ! | . . .
ﬁl . . . ' ! , . . ! . , ! | ! !
! ! I ] l ! ] SR IQCH Fooornoensonc oo ncao o il R STt NEEAEs SRT
L] . . . . . ] . . . . . . .

Measures provided by Jacques Laskar

Earth’s semi-diurnal tide
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Conclusions and prospects

Earth’s semi-diurnal tide explained by the analytical model
|dentification of tidal regimes

Dependence of the tidal torque on the tidal frequency
Exploration of the domain of parameters

Application to Venus and typical super-Earths

Coupling with solid tides models (cf. Remus & al. 2012)

» Publication A&A in preparation
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