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Research Topics

The laboratory specializes in developing functional materials for sensing and energy conversion. Specifically,
electromagnetic, optical, and acoustic metamaterials are investigated to address technological issues such as reducing
electrical power consumption through optical circuits, sound mitigation, and efficient production of chemical energy
sources from solar radiation. Current research topics include the application of metamaterials in chirality sensing,

spectrally selective coatings, and photocatalytic materials.

1. Micro/nano fabrication of functional structures [1]

Examples of structures applied in sensing devices and realized by advanced  Micro/nano fab techniques
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micro/nano fabrication techniques are shown in the right figure.

A surface wave platform with different functionalities such as chiral filtering
and optical logic gates is being developed. For this type of optical platform to
develop its full potential, microlasers should be integrated into the same

platform. These small and micro-integrated coherent light sources are an

BSW near-zero-index slab

essential part of the development of optical sensing and communication
systems.

2. Solar energy conversion [2]
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Efficient and stable water splitting into hydrogen and oxygen using sunlight

is realized using semiconductor nanostructures synthesized by bottom-up
Surface wave micro laser
Ring cavity with
subwavelength thickness

techniques and efficient photocatalysts.
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