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Ribbons of superparamagnetic colloids in magnetic field1 ALEXIS
DARRAS, Grasp, Univ. of Liege, JORGE FISCINA, Experimental Physics,
Saarland Univ., MARYAM PAKPOUR, NICOLAS VANDEWALLE, GEOFFROY
LUMAY, Grasp, Univ. of Liege — While the aggregation process of superparam-
agnetic colloids in strong magnetic field is well known on short time since a few
decades, recent theoretical works predicted an equilibrium state reached after a long
time. In this talk, we present experimental observations of this equilibrium state
with a two-dimensional system and we compare our data with the predictions of a
pre-existing model. Above a critical aggregation size, a deviation between the model
and the experimental data is observed. This deviation is explained by the forma-
tion of ribbon-shaped aggregates, due to lateral aggregation of chains. Interestingly,
when the magnetic field is removed, particles then freely diffuse from their positions
in the agglomerate. It is worthwhile to notice that all the particles initially have
the same coordinate on the axis perpendicular to the initial chain. This configura-
tion then enables the observer to study the one dimensional diffusion process, while
actually seeing the underlying Brownian motion of the microscopic particles. By
studying the evolution of the particles distribution, a measurement of the diffusion
coefficient is performed. With a calibration using a fluid of known viscosity, this
process allows measurement of local viscosities through the Stokes-Einstein relation.
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