Cyclic Orbits and Entropy Structure in the Abelian Sandpile
Group

Turgay Akyar
IMI-BAS

ABSTRACT

Adding one grain to every site of an n x n sandpile and stabilizing defines a single
element 7 in Dhar’s sandpile group. The long-run dynamics is then simply iteration
of 11, that is traversal of a finite cyclic orbit, turning what is usually a Markovian
process into a deterministic one. The order of 71 depends subtly on n and its 2-adic
valuation governs the coarse structure of the orbit.

Along this orbit, the Shannon entropy of configurations is not uniform. We observe
reproducible dips in entropy at certain positions, including a local minimum near the
half-period. We will discuss the structure of low-entropy configurations that appear
and how 2-adic entropy behavior of 7 relates to the tropical geometric structures
carried by this configuration.



