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Despite magnetic filaments have been used by nature
since long time ago in magnetostatic bacterias1, Hu-
mankind has just begun to caress its potential for novel
applications2. The continuous improvements on the syn-
thesis of artificial magnetic filaments, reducing the size
of the magnetic particles and improving the grafting be-
tween particles, has set the onset in the creation of par-
ticles which resemble magnetic polymers but in the scale
of tenths of nanometers. In difference to the magnetic
polymers3, the magnetic filaments can exhibit non-zero
magnetization at room temperature. The study of the
physical properties of such systems via numerical simu-
lations can help to elucidate the potential of the magnetic
filaments for practical applications.

In the present work4 the adsorption of stiff mag-
netic filaments close to an attractive surface is studied
thoroughly via extensive Langevin dynamics simulations
(LD). Magnetic filaments are represented by a coarse-
grained bead-spring model where each bead bears a point
dipole located at its center and the excluded volume in-
teraction is introduced via a soft-core repulsive poten-
tial. We find strong evidence for the existence of two
transitions as the temperature is lowered. First, the sys-
tem undergoes a continuum phase transition from the
desorbed to the adsorbed state. This transition is fol-
lowed by a second structural transition that takes place
when the filaments are already adsorbed. The adsorp-
tion transition is found to be very similar to the one
observed for stiff non-magnetic polymer chains5 where
the chain bending interaction plays a similar role as the
magnetic component of the present case. However, the
tendency of the magnetic chains to stretch is reversed by
a further reduction in temperature and the chains tend to
form closed adsorbed loops leading to a second structural
transition. A representation of the phase diagram for the
adsorption of magnetic filaments is determined here for

the first time. We also present a novel way to determine
the temperature at which the chain is adsorbed that is
based on the analysis of the change in the number of
trains, tails and loops developed by the polymer chain
during the adsorption process.
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FIG. 1. Representation of the phase diagram of a single
stiff magnetic filament near an adsorbing surface for moder-
ate values of the magnetization (µ2 < 10)
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