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Abstract

We examine various aspects of the Superconducting Interface Model
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for 0 < ε ≪ 1, for certain choices of positive parameters (λϕ ,λσ ,mσ ,β ), and with (ϕ,σ) taking values in
R×C. This model was introduced by Kyle Thompson in his doctoral thesis, where he proved, modulo a
spectral assumption, the existence of equivariant solutions for the particular case n = 2 such that ϕ ≈+1
or ϕ ≈−1 except in a transition layer of thickness O(ε) around a hypersurface Γ, and σ is exponentially
small except near Γ. In this context, σ is interpreted as carrying a superconducting current confined to
the transition layer around Γ. A main contribution of Thompson’s original work was to derive the laws of
motion, in the form of an ODE, according to which the geometry of Γ changes due to the flow of current
within Γ, in the limit ε → 0+.

In this thesis, we extend these results in several ways. First, we carry out a careful analysis of the static
1-dimensional superconducting interface model, including a proof of the spectral condition assumed in
Thompson’s thesis for a range of the model parameters. This completes the rigorous derivation of the laws
of motion in the 2-dimensional equivariant case. Additionally, in arbitrary dimensions and without any
symmetry assumptions, we provide a rigorous construction of approximate solutions of arbitrary order for
the superconducting interface model, yielding a formal derivation of the laws of motion for a supercon-
ducting interface in full generality. Finally, we prove the well-posedness for smooth data of these laws of
motion for a suitable choice of gauge.
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