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We have studied the non-equilibrium dynamics of self-assembled magnetic peanut-shaped colloids in the
presence of a magnetic field. The micrometre‐sized particles align in a direction perpendicular to the ap-
plied external magnetic field, and assemble into chains along the field direction. The anisotropic dynamics
of these particles is investigated using multispeckle ultrasmall‐angle X‐ray photon correlation spectroscopy
(USA‐XPCS). Perpendicular to the applied field, which is also the direction of gravity, a sedimentation induced
flow develops. XPCS allows us to investigate the resulting anisotropic dynamics, and in particular to decouple
contributions from the sedimentation induced flow, thermal diffusion of the assembled chains and individual
particles, and the internal collective dynamics of the assembled mesoscopic structures over a large range of
length scales. Our experiments demonstrate the power of XPCS to investigate complex dynamic processes
that arise due to a combination of diffusive and flow-induced processes. Given the very small scattering
volume probed in an XPCS experiments, this opens up interesting possibilities for investigation spatially het-
erogeneous dynamics in highly turbid media that cannot be probed with optical techniques.
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