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The Kadanoff sandpile model is a discrete dynamical system describing the evolution of
finitely many sand grains falling from an hourglass (or equivalently from a finite stack
of sand grains) to a stable configuration. The repeated application of a simple local rule
lets grains move until reaching a fixed point.

In this interesting paper on the Kadanoff sandpile model, the authors prove the emer-
gence of exact wave patterns periodically repeated on fixed points. Remarkably, these
regular patterns do not cover the entire fixed point, but eventually emerge from a seem-
ingly disordered segment: grains are added on the left, triggering avalanches that become
regular as they fall down the sandpile. The form of stable configurations is asymptot-
ically completely described, although a part of asymptotically null relative size (but
infinite absolute size), apparently complicated and non-regular, remains unexplained.

The linear algebraic and combinatorial proof techniques used in proving the main
result (Theorem 26 in Section 3) stress the idea that sandpile models are on the edge
between discrete and continuous systems. On one hand, there is a seemingly unordered
initial segment, interpreted as reflecting the discrete behavior. On the other hand, the
asymptotic and ordered part, interpreted as reflecting the continuous behavior, lets a
regular and smooth pattern emerge. Vladimir Garćıa-Morales
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