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Absorption of light into a subwavelength-scale volume entails a rich variety of applications
including highly-sensitive optical sensors and high-efficiency electro-optic devices. In order to
guide and localize the incident light at nanoscale objects, structures that support surface
plasmons resonance and phonic crystals that support guided modes have been widely
investigated.

For the realization of highly-sensitive optical sensors, nanoscale metallic structures are often
used which exhibit sharp absorption near the frequency of surface plasmons resonance [1].
Photonic crystals have also been widely investigated for optical sensing due to the coupling the
incident light into photonic guided modes [2]. With these structures, the sensitivity can be
enhanced since a sharp absorption peak at the single frequency induces a drastic change of
characteristics of light including spectral shift and phase change in response to the refractive
index change in the environment. However, these nanostructures often require complicated
design and fabrication processes. In this study, we investigated a one-dimensional multi-layered
photonic-plasmonic structure that can exhibit topologically-protected zero reflection when they
are designed to support Tamm plasmons interfacial state [3]. Combined with the singular-phase
optical detection [4], we numerically and experimentally demonstrated that the simple structure
can show the higher sensitivity than the optical sensor based on surface plasmons resonance.

In this study, we also investigated an absorption of light by a one-dimensional multi-layered
structure when the light is incident orthogonal to slab interfaces. In this structure, the incident
light can couple into waveguide modes as well as surface modes that can exist at the interfaces
between slabs by carefully designing the structure. In fact, it has been shown that indefinite slabs
made of dielectric-metallic materials can show total absorption of light at certain frequency
range and angle of incidence when the optical axis is tilted [5]. However, the effects of
geometries such as thicknesses and periodicity and materials properties of the slabs on the
absorption of light remain unclear. Therefore, we conducted a systematic study of absorption of
light by a one-dimensional multi-layered structure when the light is incident orthogonal to slab
interfaces and show that materials that are reflective in its bulk can be absorptive by guiding the
light into waveguide modes and surface modes.
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