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The first part of this lecture series will focus on pattern formation in a collection of grains
contained in a perspex box of just a few particle diameters deep, such that it is quasi two-
dimensional. The patterns arise when this setup is mounted onto a shaker and vibrated
vertically. We will start with pattern formation in a shaken system of “dry” granular
matter, in which the role of the interstitial fluid, the fluid between the grains, can be
neglected [1]. Subsequently, we will go to smaller particles and lower driving strengths
where the interaction with interstitial air gives rise to the formation of a very different
pattern, the so-called Faraday heaps [2]. We will analyze the formation of these heaps and
the coarsening process by which they finally merge into a single heap [3]. Finally, and
time permitting, we will proceed to vertically shaken very dense suspensions, which can be
regarded as systems in which the interstitial air is replaced by a liquid.

In the second part we will turn to a very different way of agitating a granular system,
namely by dropping a sphere onto a bed of very loosely packed sand. This procedure
creates a surprisingly powerful sand jet. We will discuss the process of jet formation in
great detail and will see that the interstitial air turns out to play a crucial but unexpected
role in the dynamics [4].

[1] P.G. Eshuis, K. van der Weele, D. van der Meer, R. Bos, and D. Lohse, Phase diagram
of vertically shaken granular matter, Phys. Fluids 19, 123301 (2007).

[2] H.J. van Gerner, M.A. van der Hoef, D. van der Meer, and K. van der Weele, The
interplay of air and sand: Faraday heaping unravelled, Phys. Rev. E 76, 051305
(2007).

[3] H.J. van Gerner, G. Caballero-Robledo, D. van der Meer, K. van der Weele, and M.
van der Hoef, Coarsening of Faraday heaps: Experiment, Simulation, and Theory,
Phys. Rev. Lett. 103, 028001 (2009).

[4] G.A. Caballero Robledo, R.P.H.M. Bergmann, D. van der Meer, A. Prosperetti, and
D. Lohse, Role of air in granular jet formation, Phys. Rev. Lett. 99, 018001 (2007).

1


