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DDS main topics

* Driven elastic lines
* Plasticity and rheology of disordered systems



Driven elastic interfaces in a
disordered potential

 Many examples: contact line, vortex,
dislocations, domain walls, fractures... |
* Heavily studied using statistical physics
tools since the 1980’s; prototype of
nonequilibrium phase transition.

* Critical exponents, avalanche distributions,
creep, characterized for various forms of
guenched disorder and interaction kernels

G. Scher



High
velocity

T. Giamarchi ICTP Lectures

Standard description:
ndu(z,t) = cVu(z,t) +Fpinlu(z, t)] + F+£(z, 1)

Elasticity Pinning Driving Noise



Plasticity/rheology of dense,
disordered systems

e Very different ‘soft’ (emulsions, colloidal pastes,
foams, granular media) or ‘hard’ systems

(metallic glasses, amorphous polymers, oxide
glasses)

* Broad range of time/length scales
e Different communities: plasticity, rheology

Still some universal (?) features
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Avalanches in stress

strain curves
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Foam,

I. Cantat, O. Pitois, Phys. of fluids 2006
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Metallic Glass (J. Antonaglia et al,
PRL 2014)
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Strain localisation / shear banding
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Elasto plastic model (Roux Vandembroucq)



Theory and models

No interface, no quenched disorder

Flow scenario: weak zone yields (shear
transformation) ; elastic load transferred to

the rest of the material.

Mean field descriptions: soft glassy rheology,
shear transformation zone theory.

Elastoplastic models



Elasto plastic models description

Elastic resistance Localized yield Stress redistribution
event



Elasto plastic models description

Description as depinning phenomenon (Weiss, Vandembroucq, et al PNAS 2014)

as r’ ext c
A0 R [e50) 4, ) — 2 (.5

driving elasticity pinning

M

tcl(r,{sp}) =A w[sp(r’, 1) —gp(r, t)]dr’.
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Unjamming as a depinning transition ?

Bulk Metallic Glasses Deform via Slip Avalanches
Hufnagel, Dahmen et al, PRL 2013

(Finite) statistical size effects on compressive strength
(Weiss et al, PNAS 2014)

Scaling description of the yielding transition in soft amorphous solids at zero
temperature
Lin, Lerner, Wyart; Rosso, Arxiv 2014

Avalanche localization and crossover scaling in amorphous plasticity
Budrikis, PRE 2013

Crossover from random avalanches to correlated nano shear bands
Samwer et al, 2013



WIiFi access

1) Connect to the open network wifi-campus,
2) Try to load any website in your browser,

3) Select “Visiteurs” option,

4) Log-in with the “/dentifiant” and “Mot de
passe” added on the back of your badge.
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Lunch

The lunch catering will be served outside,
under the roof

Both the coffee after lunch and coffee-
breaks will be served at “Salle de Lecture”.
Just next door.




