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Experimental and mathematical analysis of rotating flow in a cylinder with large surface
deformation
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We study aperiodic switching phenomenon of the surface shape of rotating flow in an open cylinder driven by constant
rotation of the bottom(surface switching). First, the dependency of bottom materials on the critical Reynolds numbers

are studied. Second, we succeed in reproducing qualitative switching behavior by a one-dimensional map with noise

whose amplitude depends on the surface height.

Fig. 1 (a)Experimental setup. Fluid(water) is driven by
rotating disk. Radius of the disk is close to the inner ra-
dius of the cylinder. (b)Flow visulaization during surface
switching(770rpm)(3’.
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Fig.2 Upper Left: h(t). Upper Right: Return map of z,
and reconstructed map function. Lower: Sequences of z,
by the random map (1).
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