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The superconducting interface model is a semilinear hyperbolic system of PDEs introduced in 2016 by Kyle Thompson. It
proposes a more tractable, yet closely related alternative to a 1984 model of Edward Witten for cosmic strings carrying a
superconducting current. In the superconducting interface model, we consider the system{

ε2(∂2t ϕ−∆xϕ) + λϕ(ϕ2 − 1)ϕ+ βϕ|σ|2 = 0

ε2(∂2t σ −∆xσ) + λσ(|σ|2 −m2
σ)σ + βϕ2σ = 0

,

where 0 < ε� 1, (λϕ, λσ,mσ, β) ∈ (0,∞)4 are parameters, and

ϕ : [0, T ]× Rn → R and σ : [0, T ]× Rn → C,

for some T > 0 and n ∈ N with n ≥ 2. We are interested in solutions (ϕ, σ) such that

ϕ ≈

{
+1 in O+

−1 in O− ,

where O+ and O− are disjoint open subsets of [0, T ] × Rn separated by an “interface” with thickness of order ε, and the
current-carrying field σ decays exponentially away from the interface. The problem is of particular interest when σ showcases
a clear interaction with the geometry of the interface.
The purpose of this talk is to present a methodology for finding solutions to the superconducting interface model by first
constructing approximate solutions, and then linearizing the system of PDEs around these approximations. We will talk about
some of the results regarding the construction of the approximate solutions and the laws of motion which represent the coupling
between the current supported around the interface and the geometry of the interface.
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