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1 Introduction

Definition 1.1 (dispersion).

• frequency dispersion

• amplitude dispersion

Definition 1.2 (nonlinear resonance). Nonlinear resonance is a mechanism by which energy is contin-
uously exchanged between a small number of linear wave modes [1].

2 Analytical Method

Assumption 2.1. Potential flow:

• irrotational

• inviscid

• incompressible

Definition 2.2. Governing equations:

∆ϕ+ ϕzz = 0 for x ∈ D, − h < z < ϵη (2.1)

ϕt + η +
ϵ

2

(
|∇ϕ|2 + ϕ2

z

)
= 0 for x ∈ D, z = ϵη (2.2)

ηt + ϵ∇ϕ · ∇η = ϕz for x ∈ D, z = ϵη (2.3)

n · ∇ϕ = 0 for x ∈ ∂D, − h < z < ϵη (2.4)

ϕz = 0 for x ∈ D, z = −h (2.5)

Why does heave excitation lead to either symmetrical or asymmetrical modes?
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Figure 2.1: Faraday wave modes
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