Tuning the depletion forces among colloidal particles using external magnetic
fields
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Using Langevin Dynamics simulations the pair-depletion
interactions between two non-magnetic soft colloidal parti-
cles immersed in a a suspension of magnetic colloidal poly-
mers have been studied. We have focused on systems cor-
responding to quasi-two dimensional geometries which are
representative of interfaces between two fluids. The deple-
tion force profiles obtained are observed to present magnetic
field modulable regions of attraction and repulsion leading
in some cases to the existence of stable points, i.e. local
potential wells. It is observed that the use of an external
magnetic field allows to shift the location of those regions

and enhance the attractive and repulsive regimes observed
in the depletion profiles, as well as the number of stable
points present in the force profiles. Our results show that
these interfaces have the potential for allowing to control the
distance between the two non-magnetic colloidal particles,
which is a step forward to the creation of magnetic colloidal
tweezers.
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