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Figures 1–3 show spiral patterns formed by small gr
ules on the bottom of a circular, fluid-filled rotating tan
The granule diameter is around 200–250mm and the diam-
eter of each spiral pattern corresponds approximately to
tank diameter of 1 m. Initially the granules were distribut
in a uniform layer across the whole bottom of the tank. T
fluid above the layer was in a state of solid-body rotat
and, hence, did not move relative to the granules. Pat
formation is initiated when the rotational velocity of the ta
is instantaneously increased from its original valuev0 by a
sufficiently large incrementDv to a higher ratev1 . The
fluid mass inside the tank cannot follow the instantane
acceleration of the tank. This establishes shear forces
tween the granule layer and the fluid above it. The granu
are set in motion, slide across the bottom of the tank a
within a few seconds, form patterns such as those displa
in Figs. 1–3.
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Depending on the experimental conditions we ha
observed1 patterns with 7<n<110 spiral arms originating
from uniform, inner granule patches with associated radiir 0 .
The data analysis has shown thatn}v1

0.5/Dv and thatr 0

}1/Dv. Recently we have developed a cellular-automa
model2 which succeeds in generating patterns qualitativ
similar to those observed in the experiments. One comp
tional pattern is shown in Fig. 4; the colorbar indicates t
height of the granule layer. The model is a suitable gener
zation of a model previously used3 to simulate ripple forma-
tion in wind-blown sand in a straight channel. Our model,
particular, also reproduces quantitatively the scalings fon
andr 0 measured in the experiments. Prompted by the inh
ent properties of the model, intuitive physical argume
have been advanced2 which readily yield these scalings as
consequence of the existence of some critical threshold c
dition. It is argued that this result suggests that the sp
patterns might constitute some type of rotating analogue
sand ripples typically observed on beaches.
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