Granular Media: Complex Systems of Physics

Miniprojects with Mario Nicodemi

Granular media, such as powders or sands, fall in the class of complex systems. They are the second
most dealt with material in human activities (after water) with substantial industrial applications.
Yet, a theory of their equilibrium and off-equilibrium properties remains still elusive and raises
important issues of basic science.

Two mini-projects are available, suited to become a full PhD research project. They consist in
developing theoretical methods and/or computer simulations on the topics summarized below.
Details to be discussed with supervisor. A good background in math/phys and/or computation is
required.

Rheology of Granular Media

The rheology of granular suspensions is currently focus of intense research. We envisaged that it is
characterized by three sharply separated regimes: (a) disordered grain flow, (b) ordered grain flow
and (c) grain jamming. The project consists in exploring the properties of these regimes.
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Statistical Mechanics of Granular Media. 14

Granular media are non-thermal systems and standard | Syst.
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It has been proposed that granular systems could be ,_g e Glass
described via a generalized Statistical Mechanics T

approach where time averages are replaced by suitable 04 H—T,
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