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Linda Zhang Bh#L HE#ME - TF ¥ —/Materials science and engineering

From cutting carbon emissions and air
pollution to clean energy, critical challenges still
exist in creating a new generation of energy-
oriented materials that leads to innovative green
technologies. To respond to these challenges,
| have a particular and enthusiastic interest
in porous materials, which hold the promise
to solve some of our world's most pressing
challenges, such as environmental pollution and
energy shortage.

My research interest focuses on developing
and exploring a platform of MOFs, in terms of
separating light isotopes as fuels for nuclear
fusion energy, such as 3He/4He, H2/T2, etc.,
CO2 capture and separation, and proton
exchange membranes for fuel cells and battery
related technologies. Fundamental studies on

i iEZ o &

synthesizing, characterizing and understanding
of adsorbate-surface interactions, size/shape
exclusion and conversion, and reduction
processes will be carried out. This research
project will bridge the link between molecular
level insight into material structure upon gas
binding and endeavor in application for the
energy conversion, infusing interdisciplinary
knowledge of chemistry, physics, and material
science. The achievements will not only
contribute to the interdisciplinary study, but
also will open up new opportunities to develop |
highly efficient and advanced energy storage |
systems with porous materials.
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Tom Welllng Bh# #pE## - =¥ — / Nanomaterials Science, Physical Chemistry, Colloidal self-assembl

Double-inverse-opals, which are structures
consisting of (mobile) colloidal particles within
the voids of an inverse opal, are exciting, novel
materials with potential in switchable optical
applications, catalysis, and battery materials. So
far, inverse opals have been shown to exhibit
complete 3D photonic band gaps1. In order to
achieve switchable optics, double-inverse-opals
with mobile particles are required, which have not
yet been fabricated.

In this research we aim to create these double-
inverse-opal structures from several materials,
tailored to their application. My main research
relates to the interaction of light with double-
inverse-opals. By controlling the mobility
and position of highly scattering (mobile)
particles within the voids of an index-matched
inverse opal, the reflection intensity at certain
wavelengths of light can be reversibly enhanced.
This can be achieved with external fields, such
as electric or magnetic fields2-4. In this way,
fast-switching reflective color displays or 3D full

photonic band gaps for optical computing are
achievable. Additionally, double-inverse-opals
made of materials such as silicon and carbon, as
well as structures including catalytically active
materials, could open opportunities for interesting
collaboration with battery/catalysis groups.
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Press Release

Understanding Quantum Nonlocality through the Rock-

Paper-Scissors Game

Rk

Im § ECARDT

S
58

1 One way to understand the Hardy nonlocality is by comparing it
to a game of rock-paper-scissors. In this game, rock beats scissors
and scissors beat paper. However, when it comes to rock versus paper,
paper beats rock. This creates a paradox that is known as nonlocality.

Quantum nonlocality is a fascinating occurrence where
correlated particles can instantly affect each other, regardless
of their distance.

Imagine owning a pair of gloves with a special connection,
no matter how far apart. Let's say you bring one glove on a
trip to another country while the other stays home. According
to quantum nonlocality, if you change the color of the glove
you got, the color of the glove left behind would instantly
change, even though they are far apart.

Nonlocality suggests that particles can change without
direct interactions or field propagation. This has implications
for reality, guantum mechanics, and quantum technology.

Quantum nonlocality can be expressed through
mathematical equations such as Bell and CHSH inequalities.
However, Lucien Hardy proposed an alternative interpretation
that involves three values: A, B, and C. According to this
interpretation, A is greater than B, and B is greater than C. One
might expect this to mean that A is greater than C. Still, Hardy
discovered that C can actually be greater than A in certain
situations. This phenomenon occurs in the quantum realm

£ hh]y

when particles are correlated with each other. It is an example
of nonlocality and demonstrates unconventional behavior.

Let's take the game of "rock-paper-scissors” as an example.
We all know that rock beats scissors and scissors beat paper,
but it doesn't make sense for rock to beat paper. This goes
against what we expect from basic math and raises interesting
questions about nonlocality.

Recently, Dr. Le Bin Ho from FRIS, Tohoku University, and
his colleagues have conducted research on measuring Hardy
nonlocality through guantum computers and methods to
enhance its probability. They have proposed a theoretical
framework for achieving a higher probability of nonlocality
and have validated it through a theoretical model and a
quantum simulation. Their findings indicate that as particles
increase in size, the probability of nonlocality also increases,
which contradicts previous studies.

The discoveries made in this study are crucial in
comprehending the principles of quantum mechanics and
their potential use in computing and communication. By
understanding quantum nonlocality, we could make significant
advances in technology, such as securely transmitting

information through 4.1 1
quantum communication, o0l [l this wark ]
guantum satellite !
. ¥0A5FF 4 - A =
communications, and so 5 s
on. a0ty e |
P ey KOS L]
Le Bin Ho oosf B ;/ 1
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2 The nonlocal probability increases
as the number of particles grows,
which differs from the previous
works.
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