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Driven elastic interfaces : from depinning to creep

Au(x,t) = d2u(x,t) — dyVyis (X, u) + f
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Driven elastic interfaces : from depinning to creep

du(x, t) = d2u(x,t) — 8y Vs (X, u) + f + n(x, 1)
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Creep : activations and avalanches (Chauve et al., PRB (2000))

Metastable state

Giovanni Russo (LPTMS, PMMH, CNRS) Finite-temperature creep of an elastic interface 5/V/2026



Creep : activations and avalanches (Chauve et al., PRB (2000))
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Creep : activations and avalanches (Chauve et al., PRB (2000))
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Creep : activations and avalanches (Chauve et al., PRB (2000))
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The T — 07 limit : £, Selection (Ferrero et al., Annu. Rev. CMP (2021))

The dynamics selects the minimal
activated rearrangement lowering
the energy
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Open question : what cuts off thermal avalanches ?
At fixed drive, define the finite-temperature avalanche scale :

[av(fa T) ~T7

Several scenarios predict different values of o
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A finite-temperature effective dynamics

Starting from a metastable state :

1. find all forward energy-lowering rearrangements using Dijkstra’s algorithm,
assigning barriers U(¢) ~ ¢'/3;
u(&)

2. assign Arrhenius rates r; ~ exp [_T] and select one event by KMC;

3. relax deterministically via VMC
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Structure factor : two geometric crossovers

S(q) = |u(q)|2 ~ g~ 20
Three roughness regimes :
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Avalanche scale from roughness collapse

Collapse with the depinning —-—
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Persistence : a dynamical probe of creep

Persistence field over a time
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Activation still controls time

Relaxation time :
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Four-point susceptibility : dynamical correlations

Variance of persistence :
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Dynamical scaling of thermal avalanches

Finite-size scaling :
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Conclusion

Finite-temperature creep is governed by two length scales

Activation Avalanches
Lopt (F) ~ f77e Cay(f, T) ~ T V4w
3 4
Veq = Z Vdep = 5
controls time controls space o
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Outlook : creep in amorphous solids

Elastic interfaces :

fe depinning threshold

Amorphous solids :

Xy yielding threshold

Below threshold and at finite temperature :

thermal activation + collective avalanches

Do thermally activated avalanches control amorphous creep ?
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Activity Maps for L = 1024, f/f
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Activity Maps for L = 1024, f/f. = 0.1
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