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Convection and crystallization in vertically vibrated
granular ‘ capillary’ systems”

Jiang Ze-Hui’ Zhang Feng Guo Bo Zhao Hai-Fa Zheng Rui-Hua
( Department of Physics, Harbin Institute of Technology, Harbin 150001, China)
(Received 2 November 2009 ; revised manuscript received 30 November 2009 )

Abstract
The packing structure of identical spheres poured into a narrow cylindrical container will be influenced by the
curvature of the container wall. This has been known as the wall effect. Our experiments reveal that under the action of
vertical vibration, the wall effect can be enhanced, that the spheres, initially in a random packed state, can be organized

”

through convection into a stable ordered packing consisting of a concentric array of cylindrical “shells” of spheres. In each
shell the spheres are hexagonally arrayed. During such a structure transition, the packing density distribution, initially
with a damped oscillatory variation along the radial direction, turns into an undamped one. The effects of interstitial air
and inhomogeneity in the packing on the convection of particles, and thereby on the dynamics for the formation of “shell”

structure, are analyzed. In addition, some discussions on the stability of the “shell” structure are made.

Keywords: Granular materials, convection, ordered packing, capillary
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