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Ag (Au) Reactive-Wetting in Room Temperature
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Silver 4200A t=5, 10, 15 sec
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Kinetic Roughening




Kinetic Roughening in High Temperature
Sn spreading on 1um Au-coated 12um Cu (Singler et al 2008)
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Dynamics of Classical Wetting

Side view

Tanner’s Law
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Droplet placement

Spreading & reaction
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Final stage — Top-view
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Kinetic Roughening of the Reaction Band

Screen height - about 100um

Ag thickness = 0.1 mm (folil)
Hg initial radius - about 150 um.
Bulk height from surface - about 1 um.

Initial time here is 15 sec
Total time of experiment =5 min



Complex Interface Patterns
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W2(L,1) =< h(x,t)2 > — < h(x,1) >’

Family-Vicsek scaling

B - growth
o, — roughness

In isotropic systems _
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W2 (L,t) =< h(x,t)* > — < h(x,t) >°




Scaling Exponents
Silver 2000 A

The growth exponent f§
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Summary of Results

Material | Thickness o B
2000A ﬁ.?G 0.03 | 0.46+0.02
Silver ﬁ
0.1mm [ 0.8240.04| 0.60+£0.02
1500A NOBSiO'OB 0.76+0.03
Gold
3000A N).ses 0.04 | 1.00+0.04
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What really happens hgwﬂ%”
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In the growth regime 7?77
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The persistence measure

Persistence probability P(t) is
the probability that a certain
flactuative variable never
crosses a chosen reference
level within time interval t.
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Persistence in Reactive-Wetting Interface
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- the algorithm

Single point — distance from <h>vs. t

Divide t axis to intervals in length t" where t'=1,2... Tmax Sec
Count “persistent” intervals for each t.
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Average over to & X:

P(t) - Power Law decay @

S(t) - Exponential decay
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Persistence Exponent Results

Ising mode 0 =0.37.9.22,0.26 (1d, 2d, 3d)
Potts mode 0-0.86 (2d- large q)
Random walk 0-05

Linear Langevin equations 0.=1-R
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KPZ equation 0,=1.18 0 =1.64



Experimental results

2d Liquid crystal (pPrE — SN N NP
Relation 6=1-f is valid

Fluctuating monatom| €ven though system is non-linear

Combustion fronts In paper (PRL 2003) 0=0.66+0.03

2d Soap froth (prL 1997)
60 =0.88+0.02




Results for Reactive-Wetting

2 -
Iog (W [pix]) 1.5 4 y =0.0659x + 1.0003 ?J
e R £ e et
log (P) 0.5 -
-0.5 ( 1
-0.5 - )
y=-0.5148x-0.131 =
1 -
-1.5 A
2 -
L=150 pix log (t [sec])

15

First time regime:
W (t) ~ const
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Random walk

Persistence in growth regime - new calculation !



Persistence — growth regime
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Persistence — saturation regime
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Global interpretation
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Persistence Summary

Transient regime - random walk mechanism
Growthregime - g4 g =1
Saturation regime - random walk again

£ =068+007
0 =0.37+0.05

Validity of “Linear” relation in a non-linear system



Summary

Reactive-Wetting - Room Temperature

Side view from Top View
Bulk Spreading — 0(t), R(t)

Interface Kinetic Roughening

Spatio - Roughness Exponent, Lateral Correlation Length
Temporal -  Growth Exponent, The Persistence Measure
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