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 It is a conglomeration of discrete solid, 
macroscopic particles characterized by a loss 
of energy whenever the grains collide. 

  If the granular material is driven or shaken, 
such that contacts between the grains become 
highly infrequent, the material enters a gaseous 
state.  

2 



Flowing Matter 2018, 05-09 February 2018, Lisbon 

 
http://demonstrations.wolfram.com/InelasticCollisionsOfTwoSpheres/  

Elastic collision Inelastic collision 
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http://demonstrations.wolfram.com/InelasticCollisionsOfTwoSpheres/


Polydispersity 

http://www.cmt.york.ac.uk/~ajm143/nuts.html 
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and roughness 
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Several circles 
(Kandinsky, 1926) 

This model unveils an inherent 
breakdown of energy equipartition in 
granular fluids, even in homogeneous 
and isotropic states 

 Galatea of the Spheres 
(Dalí, 1952) 
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https://www.shutterstock.com/video/ 

3Tr+3Rot 2Tr+3Rot 

2Tr+1Rot 

7 












Flowing Matter 2018, 05-09 February 2018, Lisbon 

Vibrot 
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• Masses mi 

• Diameters σi 

• Moments of inertia Ii
 

• Coefficients of normal restitution αij 

• Coefficients of tangential restitution ¯ij 

• αij =1 for perfectly elastic particles 
• ¯ij=-1 for perfectly smooth particles 
• ¯ij=+1 for perfectly rough particles 
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Collision rules 
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Energy is conserved only if the spheres are  
• elastic (αij=1) and  
• either  

• perfectly smooth (¯ij=-1) or  
• perfectly rough (¯ij=+1) 
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Binary collisions 
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Ansatz on the precollisional two-body velocity distribution function: 

Molecular chaos+Maxwellian approx. for translational distribution 
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“Mimicry” effect 
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The smaller spheres must 
have a larger solid 
density than the biggest 
spheres 
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• A very rich interplay between polydispersity, 
inelasticity, and roughness exists. 

• An intruder component can “disguise” as the host 
monocomponent gas (from the point of view of 
mean kinetic energies): Mimicry effect. 

• Extensions to steady states (e.g., white-noise 
thermostat) are straightforward. 

• Comparison with computer simulations are 
planned. 

• Next step for monocomponent gases: Derivation 
of the Navier-Stokes hydrodynamic equations. 
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