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*Turbulent diffusivities are broadly used
in many numerical simulations under
various asumptions... oftentimes quite
difficult to physically justify.

*In-situ measurements of these
turbulent properties in deep planets
are out of reach... (as opposed to
turbulent viscosity measuredin oceans
and used successfully in modelisation).




FIRST run experiments in
configurations where the laminar flow is

theoretically known (using molecular
diffusivity properties) .
SECOND run the same kind of

experiment in a tfurbulent regime and
possibly infer scaling laws for turbulent

diffusive properties. ;

1) Rotating spherical shell in WATER
(6renoble).

2) Rotating spherical shell in GALLIUM
(Grenoble).

3) Rotating cylinder (Oxford, UK).




I) Rapidly rotating spherical shell in
WATER.
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WATER - conductive regime (No AT)
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*Azimuthal velocity u,as a function of ¢, s,
after a spin-up:

us,0)=s AQ exp(—%)

_(l_sz /R2)3/4
=g

T a E? for%)<<l(linear theory)




2
Kinematic viscosity of water in m /sec

V(T) for water
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WATER - CONVECTIVE regime (AT = 10-20-30°C)
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As the forcing increases (Ra/Rac),
the apparent viscosity increases
as well.

(Brito et al.,PEPI, 2004)

IT) Rapidly rotating spherical shell in
GALLIUM
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Comparison between experiments

Thermal convection
Water experiments.

Thermal convection
Gallium experiments.

Ra 3 Ra.-80 Ra, Ra.-4 Ra,
P 7 0.02
E 10> -10-6 10-6 -10-7
Re 102 103
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IIT) Rotating cylinder
in WATER
Oxford, UK, Peter Read.
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Rotating cylinder with
temperature control
between top and
bottom. WATER
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TZ
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Particle Imaging Velocimetry
measurements
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Spin-up velocity measurements
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Spin-up velocity measurements
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Spin-up velocity measurements
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SU with rotation rate 1.5 r/s
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Conclusions

Core-mantle coupling may be greater than
previously believed (geodynamo session, B.
Deleplace).

The
apparent measured viscosity is not only a
function of Re.... but also a function of P.
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