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In recent work, we have shown that
these areas of research are strongly and
fundamentally linked with each other on
the level of the most basic form of Maxwell’s
equations describing isotropic, lossless,
homogeneous optical media.4 We found
that the necessary conditions for the appearance of transverse magnetic/transverse
electric (TM/TE) surface electromagnetic
waves—the sign change of the permittivity/
permeability across the interface—originate
from a topological bulk–boundary correspondence, which explains their robustness
with respect to deformations of the interTop left: Schematic of surface TM/TE electromagnetic waves at the interface between two
face, perturbations of material parameters,
optical media. Bottom left: Evolution of the complex spectrum of the non-Hermitian helicity
operator S between media with different signs of the permittivity (ε) and permeability
and dispersion.
(μ). Right: Topological phase diagram of the TM and TE surface modes at interfaces with
different relative parameters εr = ε2/ε1 and μr = μ2/μ1, which is explained by the bulkboundary correspondence and Z4 (double-Möbius) winding of the helicity spectrum.
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