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A Magnetic Nano Particle System (Fe(C))
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Simplified dynamics in particles systems

Arrhenius-Néel in a non-interacting particle system:

T=1 cxp[E"J
=1, e X
Y i

Critical slowing down in a strongly dipolar interacting system:

-

‘ i J

8

In the correlated system dynamics occurs on all time scales Tto T,.

There are similarities between the physics of dilute metallic alloys (spin
glasses) and strongly interacting nano-particle systems suggesting a
parallel description of the transition from a disordered paramagnetic -
superparamagnetic behaviour at high temperatures to a correlated spin
(super spin) glass state at low temperatures.

Where an equivalence is made between the atomic spin (one single
value) and the particle moment ( a (narrow) distribution of sizes ); and
the atomic relaxation time (temperature independent) and the relaxation

time of the particle moments (temperature dependent and distributed)

Dynamic scaling example
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