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Spectral theory of Neumann—Poincaré operators and its
applications

YOSHIHISA MIYANISHI (Osaka University)

The Neumann—Poincaré operator (abbreviated by NP) is a boundary integral operator nat-
urally arising when solving classical boundary value problems using layer potentials. If the
boundary of the domain, on which the NP operator is defined, is C*® smooth, then the NP op-
erator is compact. Thus, the Fredholm integral equation, which appears when solving Dirichlet
or Neumann problems, can be solved using the Fredholm index theory. If the domain has cor-
ners, the NP operator is not a compact operator any more, but a singular integral operator. The
solvability of the corresponding integral equation was established by Verchota. Regarding spec-
tral properties of the NP operator, the spectrum consists of eigenvalues converging to 0 for Ot
smooth boundaries. The NP operator, not self-adjoint, generally, in L?; can be however real-
ized as a self-adjoint operator in the H ~'/?-space, provided a new inner product is introduced,
and therefore the NP spectrum is real and may consist of a continuous spectrum and a discrete
spectrum (and possibly limit points of the discrete spectrum). If the domain has corners, the
corresponding NP operator, in fact, possess a continuous spectrum (as well as eigenvalues).

Our main purpose here is to introduce the spectral properties of NP operators. Then we
discuss inverse problems and plasmon eigenvalues as applications.



Joogobogobogboogoogon
o0 ododogod

gbobbuooggbboooboboooobbboooobboooobboooobn
goggooobobobobobboboobbbbobbbbbodddooouooooooon
goobgbobboboboooobobobobobobooboobobobobo
gboboodbogbbdodobbogboobbbbooboobobuoobbooboon
gboogbobboobbuooobboobboobuoobbooboobbooboon
Oboboooboobobooboboobuooboboob Semd0bgnoOoonOO
OO0 Vacchenko DO OO OOOOOOOOOOOOOOOOOOOOOOOOOODOO
goboboooobbboooobobbooooboboooobboboooobobo



Recent development of solvable models for Aharonov-Bohm type
magnetic fields

TAKUYA MINE (Kyoto Institute of Technology)

The Schrodinger operator with a delta-like magnetic field (the Aharonov-Bohm magnetic
field) in the Euclidean plane is known as an example of solvable models, in the sense we can
calculate the incoming plane wave and the scattering amplitude, explicitly. In this talk, we will
introduce some examples of solvable models related with the Aharonov-Bohm magnetic field,
and give explicit formulas for the incoming plane wave and the scattering amplitude. We will
also show some graphical results created by the resulting formulas.
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