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Granular materials
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Sheared granular materials
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Jamming transition
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Model of granular materials
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Tangential force

® Friction coefficient :

® Ft < u Fn (Coulomb’s friction)

; | (Dl'sk) )

® Frictionless :pu =0

« A =3/2 (Sphere) ® Frictional : p >0




Critical properties

Frictionless case, A = |
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Rheological property

Frictionless case, A = |
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non-linear transport property .
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Dynamics




Dynamics
(velocity fluctuat
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The critical exponents
depend on the type of the
contact force.

Fn = k 02

Characteristic features
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Effect of Friction
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Hysteresis loop for frictional case




Effect of friction (pressure)
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Effect of friction (type of the transition)
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Phase diagram
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Summary & Discussion

¢ Jamming transition : Athermal transition
from liquid-like states to solid-like states.

® Critical exponents depend on the interaction.

® Continuous transition for frictionless case,
discontinuous transition for frictional case.

® Hysteresis loop, many critical densities.

® Our result may provide a better understanding
of dynamics and non-linear transport properties
of dense matters.




