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Laplacian growth

𝜙𝜙2 = 0
Outlet

Laplace equation in the domain:

Interface 𝜙𝜙2 = 1

𝑣⃗𝑣 = −𝜆𝜆2∇𝜙𝜙2

The Laplace equation solved 
with Finite Elements Method

+ regularization or… thin finger model



Backward evolution
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Laplacian growth

𝜙𝜙1 𝑥𝑥 = 0 = 1 𝜙𝜙2 𝑥𝑥 = 1 = 0

Interface:

Inlet: Outlet:

Laplace equation:

𝑣⃗𝑣 = −𝜆𝜆2∇𝜙𝜙2
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(with drop of potential 
inside the invading phase)



Dynamical loop formation

Screening of the shorter 
finger and repulsion



Dynamical loop formation

Near breakthrough 
potential inside the longer 
finger starts to drop



Dynamical loop formation

The shorter finger 
revives and is attracted 
towards the longer one



Dynamical loop formation

They form a loop
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Breakthrough-Induced Loop Formation
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Thank you!
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