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Outline of the talk

• Introduction: Wetting and Spreading phenomena

• Model: modified Ising lattice gas

• How we perform our kMC simulations

• Geometry of the system

• Numerical results

• Conclusions
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Wetting phenomena

D. Bonn, J. Eggers, J. Indekeu, J. Meunier, and E. Rolley, Wetting and Spreading, Rev. Mod. Phys. 81, 739 (2009)3
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Spreading phenomena

L. H. Tanner, The spreading of silicone oil drops on horizontal surfaces, J. Phys. D 12, 1473 (1979)
D. Beaglehole, Profiles of the precursor of spreading drops of siloxane oil on glass, fused silica, and mica. J. Phys. Chem. 93 893 (1989)5
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Spreading phenomena
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Model: microscopic driven Ising lattice gas

D. B. Abraham, R. Cuerno, and E. Moro, Microscopic Model for Thin Film Spreading, Phys. Rev. Lett. 88, 206101, 2002.
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kMC simulation details

• Two overlapping 2D lattices

• Kawasaki local dynamics: 

(spin exchange dynamics as in the COP Ising Model)

COP Ising: constant Magnetization → constant Number Particles. Growth?

• Continuous time. We fix the number of exchanges performed:

We do not reject exchanges

Precursor layer

Supernatant layer
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Droplet reservoir

• Reservoir: represents the macroscopic droplet that feeds the film growth

• Boundary condition:
• Initially the only cells that are filled in our system

• Cells that are always filled:

• If any exchange leads to a vacancy 

in the reservoir they are automatically refilled

• Necessary for the system to grow as the dynamics only exchanges cells.

8



Geometry: layers and fronts

Band geometry

Radial geometry
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Geometry: layers and fronts

Layers

Fronts

Droplet reservoir is

the first column
Droplet reservoir is a circle*

Band geometry

Radial geometry

Clustering
method

definition
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Measuring the fronts: clustering method
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Monte Carlo simulations: 
3 Parameters, only 2 
independent
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Evolution of the
system. 
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Evolution of the
system. 

Shape at low

temperature
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Kinetic roughnening. Universality classes. 
KPZ growth equation

A.-L. Barabási and H. E. Stanley, Fractal Concepts in Surface Growth (Cambridge University Press, Cambridge, UK, 1995).

Halpin-Healy and Y.-C. Zhang, Kinetic roughening phenomena, stochastic growth, directed polymers and all that. 
Aspects of multidisciplinary statistical mechanics, Physics Reports 254, 215(1995)

Family-Vicsek (FV) 

scaling law type
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Front growth

Band geometry:

Always 1/2

Radial geometry:

Sub-diffusive growth
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Close to 1/2 in most realistic
case for long times 



Width of the front: growth exponent

Growth exponent
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Height difference correlation function

High T

Low T
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Height difference correlation function
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Height difference correlation function

High T

Low T

Shape at low

temperature
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Dynamic and roughness exponents
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Exponent comparasion

Transition between

a low T and a high

T regimes

Not quite the

same critical

exponents
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Band geometry: Radial geometry:



Histogram fluctuations

KPZ-like fluctuations

without KPZ 
exponents!!!
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Outlook
• Change cluster method?

• Change dynamics (energy barriers?)



Any questions?
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Supplementary material:
Macroscopic spreading laws.

D. Bonn, J. Eggers, J. Indekeu, J. Meunier, and E. Rolley, Wetting and Spreading, Rev. Mod. Phys. 81, 739 (2009)
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Supplementary material: 
kMC simulation details

• Acceptance rate for the μ → ν transition. (Metropolis)

• Continuous time algorithm
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Supplementary material: alternative way
of measuring the fronts. Closing the gaps
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Supplementary material: KPZ and EW

Kardar-Parisi-Zhang (KPZ)

Edwards-Wilkinson (EW)
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Supplementary material: measuring
correlations using the arc-length
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Supplementary material: Emergence of
anomalous scaling. Details

FV scaling type

Anomalous scaling
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Supplementary material: average of shapes
at low temperature
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Supplementary material: Anomolous
scaling at low temperature. Data collapse
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Supplementary material: fluctuations
histograms at low temperature
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