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Active Matter 
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emergent collective behaviour 

Schmidt, Falko. (2020).
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XY-Model: Starting Point

XY-antiferromagnet

weak driving field in z direction

oscillations but…
no net rotation activated!
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1D
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Ferrimagnet

anisotropy

47/27/2023



Dennis Hardt University of Cologne

Driven Magnets: Illustrative Case

staggered
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pumped Goldstone mode

2. order in driving field
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Activated Goldstone Modes

continuous symmetry broken
anisotropy 

rotations in xy-plane – reflection along z 
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rotations in space
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Coarse Grained Model

damping
diffusion

white noise

anisotropy

driving

long wavelength limit 
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couplings
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What is the Fate of Domain Walls?
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Are they active?
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Domain Walls Fly Through the System
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Domain Walls Shape

moving solution:
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Effective Domain Wall Equation
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Domain Wall Party ☺

domain walls annihilate each other
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Dynamic Duo: Noise & Drive
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gain loss

average distance

average collision time
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Left or Right ?
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no favoured direction!
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Fading Domains
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2D

driven 

Zelle, Daviet, Rosch, Diehl. (2023). arXiv:2304.09207.more field theoretical perspective – small part active magnets
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Summary
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Thank you

for your attention


