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ABSTRACT

The invisibility cloak in Harry Potter and the dreams of
invisibility as a superpower are no longer fiction. With
the invention of metamaterials, they are theoretically
and experimentally possible in real life. Metamaterials
— materials that are engineered to have properties that
are not found in naturally-occurring materials — allow
us to overcome physical limitations. Scientists around
the world are researching metamaterials that can be
used in diverse sectors, including healthcare, optical
display, and military affairs. For example, metalenses,
which can exceed the physical limitations of light, may
facilitate leaps in biology and chemistry. The
development of metamaterials has just begun, but their
potential is limitless. In this talk, I will give a brief
overview of metamaterials and metasurfaces:
principles, applications and manufacturing methods
towards their science-to-technology transition.
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Prof. Rho’s research group is not only developing a new
concept of novel optical nanomaterials having
extraordinary and unprecedented electromagnetic
properties based on fundamental physics and
experimental studies of deep sub-wavelength light-
matter interaction, but also realizing engineering device
applications including, but not limited to, super-
resolution imaging, negative index materials,
tunable/active/reconfigurable metasurfaces, highly
efficient light controlling devices, ultra-sensitive
biomedical sensors, nanoscale lasers, next-generation
displays, VR/AR/XR devices, radiative cooling devices,
unconventional nanofabrications, scalable
nanomanufacturing methods and deep-learning-based
design methodologies.
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