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New geometric condition for the observability of the
Schrödinger equations with magnetic potential on

two-dimensional torus.
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In this talk, we consider the observability problem for the Schrödinger equation on the two-dimensional torus,
subject to a first-order perturbation by a magnetic potential. This situation turns out to be dramatically dif-
ferent from the case of the Schrödinger equation with a purely electric potential. More precisely, there is
a sufficient and almost necessary geometric control condition for the electromagnetic Schrödinger equation
that goes beyond the classical geometric control condition established by Lebeau for the Schrödinger equa-
tion. Under this new geometric condition, the high-frequency observability result holds on the semiclassical
timescale O(h^{-3/2}), much shorter than the O(h^{-2}) timescale required for the purely electric Schrödinger
operator observed from any nonempty measurable set. This talk is based on joint work with Kévin Le Balc’h
and Jingrui Niu.
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