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Memory formation using local deformations in a
disordered aggregate of droplets
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The formation ofmemory in jammed, disordered systems through cyclic global deformation has been observed
in both simulations and experiments in recent years. Using a novel experimental approach, we demonstrate
that local deformations can also drive memory formation. In our setup, we create a bidisperse aggregate of
frictionless, cohesive oil droplets confined to a 2D coral. A single intruding ferrofluid droplet is introduced and
manipulated with a magnet. As this ferrofluid intruder moves in a uniaxial, oscillatory manner, the aggregate
rearranges and encodes the memory of the oscillation’s amplitude. This stored amplitude can be recovered by
probing the system after memory encoding. We observe that the aggregate’s response is trained over several
training cycles, with larger deformation amplitudes requiring more cycles to encode the memory.
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