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Labyrinthine patterns arise in two-dimensional physical systems submitted to competing interactions, ranging from the fields
of solid-state physics to hydrodynamics. Here we report the observation of a labyrinthine phase in an out-of-equilibrium
system constituted of magnetized macroscopic particles. We characterize the appearance of the labyrinthine phase as the
interaction strength is increased, and we show that the large-scale disordered labyrinthine phase exhibits slow dynamics.
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The preference for crystalline vs. labyrinthine phases
can be explained by comparing potential energies.

Transition to a crystalline phase ($=0.2)

Slow dynamics

Particles can be considered as effective

elastic disks with tunable diameter. Initially very far from a steady state, the system undergoes slow

Tunable degree of elasticity relaxation, during which measured quantities depend on time.
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Strong magnetic quenching generates a disordered state which is

Buckled chains ideal for studying the aging of the labyrinthine phase.
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cell gap size (3D effect). Aging implies a coarsening of the labyrinthine phase.

e By tuning the gap h, can we prevent the formation of the chains even at high density (=0.5)? Frustrated contactless state?
e Can we experimentally check the validity of the 7-particle model presented here for other gap values?
e \What are the characteristics of the system during the transient state? \What can we say from the critical exponents?

— A model system for studying the transition from a fluctuating state to an absorbing state?
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