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09:00~10:30
3 : ols(@S)

Dlelectric metasurfaces based next generation
hologram— and crypto—display

* L F A at)
In this work, we will discuss several types of holograms
based on metasurfaces with regard to the type of mode
(transmission, reflection), materials (poly-Si, a-Si, a-Si:H,
GaN) and applications (Fourier holograms, image holo-
grams, crypto-display).

Color Generation Based on All-Dielectric
Metasurfaces Exploiting Silicon—Rich Silicon
Nitride Nanodisks Embedded in Polymeric Layer
IH), Vivek
Raj Shrestha(University of Melbourne),
O|AA(Z2LY), Z/E&(Australian National University)

*diMa Ishwor Koirala, Song Gao(Z2!

We presented all-dielectric metasurfaces based on silicon-
rich silicon nitride nanodisks embedded in polymeric
layer. The metasurfaces generate diverse colors in both
transmission and reflection modes. The influence of a
polymer and origin of resonances were thoroughly
investigated from the observation of the field distribution
profiles.

09:45
T1B-1I-3

Tunable Color Filters via One—dimensional
Silicon—rich Silicon Nitride Metasurface based on
Resonant Waveguide Grating

Ishwor Koirala, Chul-Soon Park,

*Sang—Shin Lee(Kwangwoon University),
Duk—Yong Choi(Australian National University)
A highly efficient Polarization-tunable structural color
filters, which are based on metasurface composed of
one-dimensional resonant silicon-rich silicon nitride
(SRN) resonant grating integrated with a silicon nitride
waveguide, featuring a suite of color.

10:00
T1B-1-4

Highly Efficient Bifunctional Dielectric Metasurface
Enabling Polarization—tuned Focusing and Steering
for Visible Light

GAO SONG, iz, *oldil=L),

Duk—Yong Choi(Australian National University)
Highly-efficient bifunctional dielectric metasurface
rendering polarization-mediated light steering and
focusing for visible light is proposed and demonstrated.
Moreover, the steering angle and focusing distance could
be efficiently tuned by tailoring the periodicity of the
elemental unit cell.
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T1B-1I-5

11:15
T2B-1-2

Sensitivity adjustable fiber—optic refractometer
resorting to a reflective aspheric prism

ZHOU CHANGYI, Woo—Bin Lee, Yong—Geon Lee,
*Sang—Shin Lee(&&Ll), Seong—Ho Son,
Byong—Su Seol(AMMEFIX})

A fiber-optic refractometer based on an aspheric prism,
enabling the sensitivity and sensing range are flexibly
adjustable by altering the wedge angle of the prism to
control the Fresnel reflection is proposed. In light of the
achieved conspicuous performance, the proposed micro-
optic refractometer will be feasible for diverse industrial
applications.
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Conventional classical optics and its unconventional
applications
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We studied the carrier and spin dynamics at the

ﬁ

topological heterojunction with continuous lattice of
1T°-WTe2 monolayer-bilayer interface. Ultrafast time-
resolved optical measurement verified the existence of
topological edge state at the continuous interface and
revealed that the electron-electron scattering emerges as
a dominant process of the carrier relaxation.
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Tunable Color Filters via One-dimensional Silicon-rich Silicon Nitride Metasurface
based on Resonant Waveguide Grating
Ishwor Koirala*,* Chul-Soon Park,! Sang-Shin Lee,! and Duk-Yong Choi?3

!Department of Electronic Engineering, Kwangwoon University, S. Korea
2Laser Physics Centre, Australian National University, Australia
3College of Information Science and Technology, Jinan University, China

A highly efficient polarization-tunable structural color filters, which are based on metasurface composed of one-
dimensional resonant silicon-rich silicon nitride (SRN) resonant grating integrated with a silicon nitride waveguide,
featuring a suite of color.

A metasurface is an artificial nanostructured interface that has subwavelength thickness and that manipulates
light by spatially arranged meta-atoms [1]. One of the promising applications is the color filters. Nanostructural
color filters with a capability of wide range of color tuning play a crucial role in image sensors, security tags,
dynamic imaging devices, and biochemical sensors [1-5]. Resonant waveguide grating (RWG) based filters are
particularly attractive in terms of simple fabrication and flexible design, compact size, proper bandwidth, good
color purity, and flexible optical transfer characteristics [5]. However, most of them are also limited to the a fixed
single color for a given geometry. Basically, RWG filters based on one-dimensional (1D) structure have been
primarily studied for color generation in transmission or reflection mode either in transverse-magnetic (TM) mode
or transmitting transverse electric (TE) mode [1-5]. In this work, a trans-reflective color filter capitalizing a
silicon-rich silicon nitride (SRN) grating structure based on RWG has been proposed and developed to provide
polarization-controlled colors in the visible band.

The proposed metasurface based color filters were composed of a 1D SRN grating of 70 nm thickness (Hg),
which is integrated on a silicon nitride core of 100 nm thickness (Hc), as depicted in Fig. 1(a). The duty ratio of
the grating, defined as the ratio of the width (W) to the period (A), is considered to be 0.35 so as to ensure the
enhanced transmissions. The polarization direction of incident light is indicated by an angle of the magnetic (H)
field with respect to the x-direction as illustrated in Fig. 1(a). The TE and TM polarizations refer to the E-field
aligned along the x- (6 = 0°) and y-direction (6 = 90°), respectively. The proposed device is presumed to exhibit
trans-reflective filtering characteristics relying on the guided mode resonance (GMR) effect, which transpires
between the incident wave and the leaky guided modes of the waveguide consisting the silicon nitride core. The
simulated polarization-sensitive transmission and reflection spectra, whose efficiencies surpass 95% for TE and
TM polarizations, as shown in Figs. 1(b,c)(i). The corresponding CIE 1931 chromaticity diagrams are shown in
Fig. 1(b,c)(ii), for the filter with A =340 nm with varying polarization angle. The key mechanism for the resonant
transmission and reflection peaks/dips seen is due to the TE and TM guided modes resonance for 6 = 0° and 90°
respectively, as evident from the Figs. 2 (a) electric and (b) magnetic, intensities field profiles, for a typical filter
with A=340 nm.

Hence, we present a new highly efficient functional metasurface device demonstrating polarization-controlled
color filters with transmission and reflection efficiencies surpassing 95% for TE and TM polarizations exploiting

1D SRN grating array atop a dielectric waveguide.
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Fig. 1. (@) Schematic diagram of proposed metasurface based polarization-tailored color filters, (b,c) Trans-
reflecive spectra of the color filters with their color response, for varying polarization angle.
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Fig. 2. Caluclated field intensity profiles in relation to the resonant transmission and reflection spectra for the
filter with A =340 nm. (a) Electric field intensity for the TE incidence and (b) Magnetic field for the TM incidence
at A =545 nm.
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