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00 O O Despite the apparent ease with which sheets of paper are crumpled and tossed away, crumpling
dynamics are often considered a paradigm of complexity. This arises from the infinite number of
configurations that disordered, crumpled sheets can take. Here we experimentally show that key aspects of
axially confined crumpled Mylar sheets have a very simple description; evolution of damage in crumpling
dynamics can largely be described by a single global quantity—the total length of creases. We follow the
evolution of the damage network in repetitively crumpled elastoplastic sheets, and show that the dynamics
are deterministic, depending only on the instantaneous state of the crease network and not on the crumpling
history. We also show that this global quantity captures the crumpling dynamics of a sheet crumpled for the
first time. This leads to a remarkable reduction in complexity, allowing a description of a highly disordered
system by a single state parameter.
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0 0O O O O Communications Physics(https://www.nature.com/commsphys/) is an open access journal

from Nature Research publishing high-quality research, reviews and commentary in all areas of physics.

Research papers published by the journal represent significant advances bringing new insight to a specialized
area of research.
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