Probing sand in the jamming limit
Anita Mehta

(loosely based on

AM, J M Luck, J M Berg, G C Barker, cond-mat/0412763)
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Vibrated sand: review of (some) numerical results

(AM and G C Barker, PRL 1991: G C Barker and AM, PRA 1992, PRE31 9D C Barker, A
and MJ Grimson PRL 1993)

Algorithm : Hybrid Monte Carlascheme withstochasticityandcooperativity

e Dilation: free volume introduced homogeneously in vertical dittsiochastidisplace
ments in axial direction.

e Quench packing recompressed bybrid Monte Carlo, which allowsooperativestructures
to form.




Slide 5

Shake ntensity

FIG. 4. Steady-state volume fraction of monodisperse hard
spheres plotted against the shaking intensity.
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Flgure L. Plots of packing fraction ¢ versus tme ¢ for (sl A = 0048, (b1 A = 04, () A = 1.2,
MNate the approach bo crystallization in (bh
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Figwre 2, An example of typical chwsters obtained after 2000 time steps for (a) A = 0015,
ibh A& = (1.5, Note the crystalline-like ordering in the second case.

1Thas ligure com be viewed in caloar in the elecironic version of the amicle: see Wuw . iop. arg)
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Figure 2. A seven particle linear bridge with nine base particles (left), and the
corresponding contact network (right). Thusn =T and np, =9 =7+ 2.
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Figure 1. A five particle complex bridge, with six base particles (left), and the
corresponding contact network (right). Thus n =5 and ny, =6 < 5 + 2.
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Figure 3. Definition of the angle 8 and the base extension b of a bridge.
The main axis makes an angle © with the z-axis: the base extension b is the
projection of the radius of gvration of the bridge on the z-y plane.
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e 4. Distribution of base extensions of bridges. for & = 0.58.
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e 4. Distribution of base extensions of bridges. for & = 0.58.

FIG. 2. P(f) with varying particle hardness. Probability distri-
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