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Dynamic wetting with two competing adsorbates = Deposition models

Description of Deposition processes

A rough approximation

Aim:
m Make it simple (toy model).
m Study only the dominating effects.
m Gain insight in the fundamental properties.
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Taking different binding energies into account

Different deposition rate on the substrate

qo > ¢q adhesive .
0
go < ¢ repulsive | - ,
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Deposition models 2ARSOS

(2ARSOS) two adsorbates restricted solid—on—solid
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(2ARSOS) two adsorbates restricted solid—on—solid

symmetry under interchange
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Dynamic wetting with two competing adsorbates = Deposition models 2ARSOS

Criticism

Pros:

m Simple and very similar to previous models

m RSOS + reflection symmetry A < B £ h; — —h;
m Single valued interface height

m Describes new physics

Cons:
m Only a toy model

m A «— B symmetry is rather unrealistic
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Quantities to characterize the state of the model

Occupation balance
N
—y2h
Density of unoccupied sites

1 N(O)
P = [ thilhi = 0} = Z%,o
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Dynamic wetting with two competing adsorbates = Phase diagram | Proving the existence of an equilibrium region

The stationary probability distribution
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Competing growth

m RSOS constraint prevents real growth

m Island borders become immobilized

m Displacement time: T ~ e*V
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Adhesive case in 2+1-dimensions

(d=2, L=50, go=1.17, q=0.82)

1.0f
+b* BT - ,b(,o -
— p
AN P 'VNWvWMWHWM\“{WMW»MNWMMWW
0 ,

_b* [ . |
1.0} | | |

0.0x10° 05x10° 1.0x10° 2.0x10° 2.0x10°

t

C. Gogolin | Universitat Wiirzburg = 2009-02-06
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The case ¢ =0

1 NNG N® - NG)

PR = a5 b=

= Calculate the multiplicities:
m(N), N

with RSOS: — computer
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Understanding the flipping

Dynamic wetting with two competing adsorbates = Phase diagram

m Kinetic Ising at ¢ = 0:

scaling law 2ARSOS Ising
(bl) ~ (g0 — 45(2))” B = 0.125(5) 1/8

by ~ 170 6 = 0.06(2) 0.058
o g a = 0.45(10) 1/2

m Crossover for g > 07
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The phase diagram in 2+41-dimensions
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Thank you for your attention!
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Dynamic wetting with two competing adsorbates = Appendix = The case ¢ = 1

Thecase g =1

competing growth
Ad .o

g=2

unordered N symmetry breaking
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Thecase gy =q=1

m Discrimination of A and B becomes arbitrary
m Surface fluctuates freely
m b does a random walk (|b;]) ~ ¢t=0-5000)  (5(0)y ~, ¢=0.50(1)
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Dynamic wetting with two competing adsorbates = Appendix = Classification with the Binder cumulant

The phase boundary

The Binder cumulant as order Parameter:
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The Binder cumulant as order Parameter:
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The phase boundary

The Binder cumulant as order Parameter:
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3 <b2>2
Gaussian:
U=0
Bistable: b ~ +b* .
1 *
U~1- - (") 5 = 2
((b*)2)° 3

Growing: b~ fvt

1/T t)*dt
Unl_ 1 /fo _

(T i w2 dt)

ot N
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Appendix

peting adsorbates

Dynamic wetting with two com

Classification with the Binder cumulant

2, T=2x10°, L=50)
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Classification with the Binder cumulant

unordered
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Classification with the Binder cumulant

growing

unordered
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The strange region in the growing regime

(d=2, T=2x10°, L=50)

e —_
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Tunneling through a potential wall

=¥

-4 -3 -2 -1 1 2 3 4

C. Gogolin | Universitat Wiirzburg = 2009-02-06



Tunneling through a potential wall
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A lower critical droplet size

Small droplets shrink...

N/
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A lower critical droplet size

Small droplets shrink... ... while large droplets grow.

N/ N/
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Phase diagram in 2+1-dimensions

unordered

AN

competing growth

sym metr breaking
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Displacement time

(d=2,q=15)
10°
X (o=0.50
10° + o=055 1
o (p=0.60
10* o go=0.65 -
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1000 e (=080 -
= =090
100 & (=110 |
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