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One of the main features of low-Rm MHD flows is the action of the Lorentz force, which tends to damp 
physical quantities along the magnetic field. This process can be interpreted as a diffusion of momentum along 
the magnetic field1, eventually bringing the flow towards a two-dimensional state. The purpose of this study is to 
understand the effects of walls on the dynamics of electrically-driven low-Rm MHD turbulence, and their impact 
on the structure of the flow. The work presented here focuses on the analysis of the statistical quantities of 
turbulence such as two-point velocity correlations and higher order moments. 

 
 This study is based on an experimental rig2 consisting of a (10 cm)3 box filled with Galinstan (conductivity σ 
= 3.4x106 S/m, density ρ = 6400 kg/m3, viscosity ν = 4x10-7 m2/s) placed inside the 45 cm bore of a 
superconducting magnet. The flow is driven by injecting electric current through the bottom wall via an array of 
10 x 10 injection electrodes, alternately connected to the positive and negative poles of a DC current generator. 
The features of the resulting flow are diagnosed using two complimentary measuring techniques, whose probes 
are embedded flush within the cube's walls: electro-potential velocimetry, and pulsed ultrasound Doppler 
velocimetry. 

First, we focus on the two-point longitudinal correlations perpendicular to the magnetic field, which were 
evaluated at five different positions across the box. The experimental parameters were set such that the 
Hartmann number and the Reynolds number were of order Ha ~ 7300 and Re ~ 25000, respectively. The signals 
show that the longitudinal velocity fluctuations perpendicular to the magnetic field become more and more 
correlated as they are measured further away from where the forcing takes place. This behavior could be 
evidence of two-dimensional dynamics far away from the forcing. 

 
Second, we investigate the longitudinal two point correlations along the magnetic field in order to quantify 

the anisotropic effect of the Lorentz force on the flow structure. Furthermore, higher order moments such as 
the skewness and flatness on the one hand, and probability density functions for the velocity increments on the 
other hand, give us a better understanding of the different flow regimes encountered in the experiment. 
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