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experiment, which shows that turbulep}e\ i} (blue profile in Fig 2). {
reduces magnetic diffusivity in a large’. |
part of the experiment. > :
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® Introduction 1£, Results

e How are turbulent fluctuations

* The radial profiles of the turbulent
organized under-the influence of both

A contribution to magnetic diffusivity
rotation and magnetic field? (Fig 2) show that turbulence reduces *
* Do these fluctuations contribute , | magnetic diffusivity by up to 30% in
positively or negatively to the generation ' e e the regiomaround the inner sphere,
of a large-scale magnetic field by ' ' N where the"magnetic field 1s strong.
dynamo action? * Theit to the data 1s improved when

* Recent experimental-studies reporta = s / “ we add t rbulen? diffusivity in the
turbulent increase of magnetic diffusivity ——m,. - / "% __Inversion .

by up to 30% (Frick et al, 2010; T 7 o A full numerical simulation of the
Rahbarnia et al, 2012). 7y DTS experiment confirms that

* We have performed an imversion of the |EFSSENSSrIwmm Tl magnctic diffusivity dominates the '
data measured in our DTS th.ld sodium (right) reconstructed by inversion of DTS data at Rm ~100. SEaiigs0 15 81 emf (Fig 4) and 1s negative |

Fig 4. Turbulent contribution to the mean emf
in a Direct Numerical Simulation of DTS.
a. tull emf. b. emf reconstructed from the
projections on o and . ¢. Mean electric current
density. (0-components).

a spinning inner -
# Fig 2. Radial profiles of the turbulent contribution

to magnetic diffusivity in the DTS experiment

Couette flow, w
sphere in a stron 2 ‘dipolar magnetic field -
produced by its ¢entral magnet.
* We measure ﬂOe\ICIOCItIGS, surface
electric potentials, and induced magnetic
field in a sleeve at 6 different radii(P1 to £

P6 1n*F1g 1.
* The rotating inner sphere produces a

—

time-varying magnetic field, which

diffuses and 1s advected 1n ige sodium

Shell: " . mﬂ‘ - : | : —— Full model

* Using a numerical solution of the - Kinematic model ,

induction equation, we mvert for the ~0.025 F0015 o [ i 2. magnetostrophic regime expected
flow nap (Flg 1) and.' for the radl.al Fig 3. Evolution of the time-varying magnetic field in the complex for Plaﬂetal‘y cores, where the
proﬁle of effective dlffu31Vlty (Flg 2) plane. Lines show the predictions of our full model with (solid blue) E i B} ysis1 74K: 11 K @) s (o) IR o) (oL

and without (dashed green) turbulent diffusivity. The symbols with

that best explain the observations. .  §
error bars are our measurements at radial positions P1 to P6.

dominate.
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