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Overview of Granular Matter: Granular Matter as Solid, Liquid and Gas. Dense-to-Dilute Regimes and
Rapid-to-Slow Flows. Dry-to-Wet Granular Matter. Applications in Industry and Geophysical Phenom-
ena.

Mechanics of Particles and Simulation Techniques: Collision Models for Smooth and Rough Particles. Co-
efficient of Restitution and Impact Velocity. Coulomb Friction. Electromechanics of Particles. Particle
Simulation Techniques: Hard- and Soft-sphere Models.

Kinetic Theory and Constitutive Models: From Liouville Equation to BBGKY-Hierarchy. H-theorem and
Irreversibility. Molecular Chaos and Boltzmann Equation. Kinetic Theory of Dense Gases and Enskog
Ansatz.

Microscopic Irreversibility and Inelastic Boltzmann Equation. Concept of Granular Temperature, Ho-
mogeneous Cooling State (HCS) and the Scaling Solution of Boltzmann Equation. Haff’s Law for HCS
and its Experimental Verification. Transport Coefficients.

Effects of Particle Roughness and Friction on Inelastic Boltzmann Equation. Binary Mixture and Non-
equipartition of Energy.

Rheology and Dynamics: Steady Shear Flows: Rheology, Normal Stress Differences, Dilatancy, Generalized
Fourier Law and other Second-order Effects.

Instabilities and Patterns in Shear Flow; Granular Rayleigh-Benard Convection & Faraday Waves; Sus-
pension Taylor-Couette Flow.

Low-dimensional Models for Patterns via Center-manifold Projection.

Dense Slow Flows and Jamming: Dense Granular Matter and Review of Recent Literature. CST, DST (Dis-
continuous Shear Thickening) and Rigidity Transition. Plasticity-Theory-Based Models for Slow Flows
and their ‘Regularized’ Non-Local Variants.
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