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Contact line wetting

isobutanol on a randomly

o
/ silanized silicon wafer

* hydrogen on disordered
Cesium substrate




fracture between 2 plexiglass plates (C) Stephano Santucci
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height jumps = avalanches

spatially averaged
hy (um) height

what is avalanche-
size distribution ?
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Displacement field

Elastic energy:

Disorder energy

with correlations

The model
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for contact angle 6 = 90°: k? + x> —
k! = m~? kapillary length (mstead of g = k2)
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Functional renormalization group (FRG)
(D. Fisher 1986)

%;[u]: zi:[/ek\uk\er/m ]

Functional renormalization group equation (FRG) for the disorder
correlator R(u) at 1-loop order:
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—Z—mR( u) = (8 —48)R(u) + SuR'(u) +SR" (u)*—R"(u)R"(0)
Solution for force-force correlator —R"(u):
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renormalization
—
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Cusp: R"™(0) = - appears after finite RG-time (at Larkin-length)




Why is a cusp necessary?
.. calculate effective action for single degree of freedom. ..
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Measuring the cusp = effective action
PLD+KW+A. Middleton
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T he renormalized force-force correlator
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Slope at the cusp and avalanche size moments
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FRG-calculation
calculate the generating function Z(1) of avalanche-sizes S:

Z(A) = %S> (<e“> . —/1<s>)

eMutw)=w=u(0)] _1 = Z(A)w+0(w?*) for w>0.

Recursion Relation:
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Avalanche distribution
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RF d = 3+1, simulation
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Velocity distribution in an avalanche
classical Langevin equation

nou(x,t) = Vau(x,t) +m*[w—u(x,t)] + F (x,u(x,t))
this is now a theory of the velocity, not of the position:

S = / () M0u(x,0) — V() + P (b — (1))

_/tt/ITt(x,t)ﬁ(x,t’)&,@/A(u(x’t) —u(xt))
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1! simple local cubic theory !!!




Avalanche Instanton

If  A(x,t) = A0(t) then the instanton equation is

(875 — 1){1,75 —|— ﬂ% — —)\(5(t)

Solution

) A
U= A aet

Z3) = {40 1)

=0 t<0

ol MF
= ABBM
for COM
observables

@tree(u) —

u

higher-point functions also possible.




Scaling laws

suppose that there is a small-m limit of response to kick
ou(x,t)
of

This implies a plethora of scaling laws:
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Velocity distribution in avalanche: tree + loops
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Shape at fixed duration
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Shape at fixed (small) size
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Shape at fixed size: size dependence
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12? WHERE ARE THE EXPERIMENTS 1?




