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[Title] Identification of the novel cytokine storm inducing factor in inflammatory diseases.
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[Title] A unified understanding of combustion phenomena through flame structure: preheat zone and reaction zone
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[Title] Operation of bacterial growth with fluorocarbon and search for molecular mechanisms
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[Title] Analysis of Markov chains using a Left Regular Band
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[Title] Synthesis and physical properties of metastable rare earth monoxides
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[Title] Mechanism of endosome maturation mediated by TBC1D18 through Rab5 inactivation
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[Title] Size dependency of platinum oxide cluster cations/ anions PtnO n +/— (n = 4-7) studied by ion mobility mass
spectrometry.
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[Title] Validation of a prothrombin time international normalized ratio prediction model for patients with Left
Ventricular Assist Device
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[Title] Simulation Evaluation of Re-entry Control Technique for Small Satellite ELS-R100
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[Title] Low-loss Electro-optic Switching of Single-photon Quantum Bits

[#98%] Optical switches are key components in the current optical communication network as well as optical quantum
information and communication technologies. In optical quantum information applications, optical switches
need to handle single photons — (quantum mechanically) the quanta of light — to direct each of them to a
desired receiver. Loss in such a single-photon switch is critical because of photons’ vulnerability against loss
and unclonable nature. In an environment where polarization qubits are widely used, it is highly desirable to
have a polarization-independent switch capable of routing single photons with maintaining their polarization
states. In this work, we propose and experimentally demonstrate a low-loss polarization-independent
single-photon quantum switch based on a polarization-independent phase modulator embedded in a
Mach-Zehnder interferometer (MZI). The results of 2-4% loss, 20 dB switching extinction ratio, and 99.5%
process fidelity are observed.
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[Title] Designing fast-switching structural color with assembled yolk-shell particles or double-inverse opals via
calculations

[#4#%] When colloidal particles of a size similar to the wavelength of light are ordered in a crystal structure, the

interaction with light gives rise to Bragg reflections. In this study, we perform calculations on the possibility of
using colloidal materials, such as assembled yolk-shell particles or double-inverse opals, to switch Bragg
reflections on and off. These structures consist of ordered spherical voids with a particle inside each void. We
found that the particle size and the amount of layers of particle-containing voids are the most important for the
reflection intensity. By changing the regularity of the particles inside the voids, the reflection peak could be
switched on and off.
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[Title] Hydrogen Isotope Separation in MOFs with Active Open Metal Sites

[#/#%] Linda Zhang',?, Dmytro Denysenko®, Dirk Volkmer®, Thomas Heine* and Michael Hirscher?
'Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, Japan
*Max Planck Institute for Intelligent Systems, Germany.
*Augsburg University, Institute of Physics, Germany.

*Leipzig University, Germany.

Separating gaseous mixtures that consists of very similar particles (such as mixture of light gas isotopes or
noble gases) is one of the most changeling issues in modern separation science and technology. Especially
H2/D2 separation is a difficult task since the isotopes have identical size, shape and thermodynamic
properties. Conventionally, H/D separation can be realized through cryogenic distillation or Girdler-sulfide
(GS) process, which has the limitations of extremely intensive energy consumption and high operating cost.
However, costs can be reduced by introducing highly selective sorbents. Recently,
metal-organic-frameworks (MOFs) are emerging as a class of very promising microporous materials in gas
separation due to their ultrahigh porosity, chemical tunability as well as surface functionality.

In the metal-organic-framework MFU-41, approximately 30% of the Zn (I1)-Cl units are postsynthetically
replaced by Cu (1) ions. The unsaturated Cu (1) sites exhibit the highest heat of adsorption for H2 molecules
so far, leading to the largest difference in zero point energies of hydrogen isotopes. Here, we describe a
hydrogen isotope separation strategy utilizing active open metal sites. The sample is characterized with
cryogenic thermal desorption spectroscopy, by which the selectivity of isotope mixtures can be directly
measured. A clear correlation between the selectivity and operating conditions such as temperature, time and
pressure can be experimentally observed. At the strong binding Cu (1) sites, the separation of heavier isotopes
from the gas phase is pronounced at temperatures above 77 K. Moreover, a time-dependent isotope exchange
process at the strong adsorption sites can be implied. It means, that heavier isotopes are always preferentially
adsorbed and can substitute adsorbed molecules of those lighter ones over time, even though the adsorption
sites are initially occupied by an isotope mixture of ratio 1:1. The highest D2/H2 separation factor of 21 is
achieved at 90 K under an equilibrium state due to the isotope exchange effect. In addition, higher pressure is
indicated to be a factor accelerating the exchange process.

At present, all of the isotope mixture separation studies are carried out only taking account of H2 and D2
mixtures. However, deuterium is produced from heavy water which is separated out from water by GS
process or distillation. The result is a mixture of H2, D2 and HD, which requires further purification. Our
most recent experiments are performed on an isotope mixture of H2/HD/D2 with a ratio 1:3:1. The results
imply a high selectivity for D2/HD and HD/H2 separation at similar temperatures, which are in agreement
with theoretical calculation.
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[Title] Fractal networks in the real world: a mathematical model and its shortcomings
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