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Inversion of rotation data provide constraints on the
coupling between the liquid core and the mantle.

(a) b o - - - (b} ' L

L : 0.4 >
Coupling mechanism are still disputed and E 1as :
struggles to explain all the nutation and LOD S 1 5o b
measurements simultaneously i vy e TV

@ fosit | ‘lfc.'lr | l l | ch:'
= F ]
E 5::+IT:— _:.:
Fluid-solid couplings s F E
E—SHIT:— —'j
S )1/?7/\1;;‘ EE p—_— . | . i ; I : | 1
V {/ \\ \\‘ —e o0 1970 1980 v 0 2000 2010
Pressure Electromagnetic Viscous Gravity Holme and de Viron (2005)

5/20



Garcia, R., & Souriau, A. (2000). Physics
of the Earth and Planetary Interiors

;||| I SRS NN TRy G S U |

The topographic coupling, 2 | 4 N -
a generic features of I ] 152222
geophysical flows E I T ! |mm
%1_ SR
2 :“|-‘=""'[-"'1"f*!
3 Lh] heta :jtgmﬂ 20 25 a) Heat flux variations __
m

"
: Atmosphere Oceans e

¢) Surface deformation
o
*
‘.' lce flow £

= - Y1 e
(a) e=0.2 b) e=0.4

M. A. Teixeira, Frontiers in Physics 2014, 2, 43.

J. Kvorka, O. Cadek, G. Tobie, G.
Choblet, Icarus 2018, 310, 149.

N. Balmforth, G. lerley, W. Young, Journal of
Physical Oceanography 2002, 32, 2900.

6/20



Method | UGG

i BERLIN 2023

ee@
I @@@@

DFGEODESY SSSSSSSSSSSS

How to model the topographic
coupling at the core mantle boundary ?
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Fluid core
Key ingredients:
Loc?l rEolc:!el +th U, - Buoyancy
perturbation theory e - Rotation
e, - Magnetic field
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Local model +
perturbation theory
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Fluid core
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Symbolic calculation

+ arbitrary precision
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» Multiple local boxes

0" order = uniform vectors
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» Multiple local boxes

0" order = uniform vectors

1storder — Beta-plane approximation
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Perturbation method at higher order
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Does pressure stress vary differently within the | GG
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How to match the length of day data?
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With these variations and our new features we expect to
reconcile length of day and nutation data.
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Conclusion

- We developed a robust model able to solve many
types of problem efficiently.

- High order perturbation : better accuracy &
provides the limits of this method

- New insight on the topography coupling and
topographic waves in the Earth core context

- Automated method: easy to optimise on
geophysical data.

- In the Future, we plan to link up with rotating table
experiments.
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