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Abstract. Transmission eigenvalues are inherent to the scattering theory for inhomogeneous
media. They are related to frequencies at which there exist time harmonic incoming waves
that are not scattered by a given inhomogeneity; in other words, the inhomogeneity is invisi-
ble to probing by such waves. The transmission eigenvalue problem is non-selfadjoint with a
challenging and interesting mathematical structure, which has prompted a significant amount
of recent research [?]. Existence of infinitely many real transmission eigenvalues is proven for
a large class of inhomogeneities. It is also shown that real transmission eigenvalues can be
determined from scattering data, hence they are important for the inverse problem. In this
talk we discus the role of transmission eigenvalues in understanding essential properties of the
relative scattering operator, and as a fundamental building block of methods for solving the
inverse scattering problem. We show some recent theoretical results on transmission eigenval-
ues and non-scattering phenomena [?, ?] as well as a general approach for introducing new
interior eigenvalue problems in a similar framework of nonscattering [?]. We present several
applications which clearly indicate the versatile potential of these measurable eigenvalues as
target signatures for the identification of changes and faults in the interrogating media and
their unexpected imaging capabilities [?, ?]. The talk highlights some open theoretical and
computational questions related to this active research area in inverse scattering.

Keywords: inverse scattering, transmission eigenvalues, non-scattering phenomenon, scatter-
ing theory, inhomogeneous media

Mathematics Subject Classifications (2010): 35A01, 35A15, 78A25, 78A46

References

[1] F. Cakoni, D. Colton, and H. Haddar. Inverse Scattering Theory and Transmission Eigenvalues. Second
Edition, CBMS Series, SIAM Publications, 98 2023.

[2] F. Cakoni, S. Cogar, and P. Monk. A spectral approach to non-destructive testing via electromagentic
waves. IEEE, Transactions on Antennas and Propagation 69, no 12, 8689-8697 (2021).

[3] F. Cakoni, P. Monk, and Y. Zhang. Target signatures for thin surfaces. Inverse Problems 38 025011 (2022)
[4] F. Cakoni, and M. Vogelius. Singularities almost always scatter: Regularity results for non-scattering inho-

mogeneities, Communication on Pure and Applied Mathematics, (appeared online).
[5] F. Cakoni, M. Vogelius, and J. Xiao. On the Regularity of Non-Scattering Anisotropic Inhomogeneities.

Arch. Ration. Mech. Anal. 247 no 3, paper 31, (2023).

Department of Mathematics, Rutgers University, New Brunswick, New Jersey, USA
Email address: fc292@math.rutgers.edu

1


