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Abstract

We study a two-dimensional Schrödinger operator with a delta interaction sup-

ported on a smooth closed curve, representing a leaky quantum loop or an finite open

arc.

For a regular zero-energy threshold, we show that the long-time decay has the

universal form

t−1(log t)−2,

uniformly on compact sets away from the interaction support. The time scale is uni-

versal, while the geometry, coupling, initial state and observation point determine the

leading amplitude.

We support the analytical result with numerical calculations for a circle, an ellipse,

a broken circle and two disconnected circles. The simulations confirm the predicted

decay law and show how the geometry changes the spatial distribution of the long-time

amplitude, producing anisotropy, gap-directed enhancement and two-centre patterns.


