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afififi : Francis Atta Howard (University of Abomey-Calavi, Republic of Benin)
#H : Group-Algebraic Characterization of Spin  Particles:Semi-Simplicity, SO(2N)
Structure and Iwasawa Decomposition

HIRF : 20234 12 4 25 H (H) 15:00 ~
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WEZL ¢ In this paper, we focus on the characterization of Lie algebras of fermionic,
bosonic and parastatistic operators of spin particles. We provide a method to construct a
Lie group structure for the quantum spin particles. We show the semi-simplicity of the
Lie algebra for a quantum spin particle and extend the results to the Lie group level.
Besides, we perform the Iwasawa decomposition for spin particles at both the

Lie algebra and the Lie group levels. Then, we give a general decomposition for spin
particles. Finally, we investigate the coupling of angular momenta of spin half particles,

and give a general construction for such a study.
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Speaker : Prof. Daniel R. Talham (Department of Chemisrtry, University of Florida,
USA)

Title: How the Solid-Solvent Interface Changes Phase Stability and Host-Guest
Chemistry in Layered Solids

Date & Time : December 7 (Thu), 10:00~12:00

Place : OMU-Nakamozu campus, Bld.A12 (Science Hall)

Abstract: Layered solids play prominent roles in several areas of materials science,
currently of interest in diverse areas ranging from solar energy storage to battery
electrode materials to tribology. As for all mesoscale and nanoscale solids, high surface-
to-volume ratios can alter solid-state properties as surfaces play enhanced roles in
determining structure. However, these effects can be magnified in layered solids due to
highly anisotropic bonding and associated elastic properties. Our lab recently showed
how solid-state phases of hybrid organic/inorganic layered solids can be switched,
simply by altering the environment in colloidal suspensions. Changes in surface
environment alter the surface energy (more specifically the surface stress) leading to
changes of the effective internal pressure on the particles. This presentation will
highlight examples of using the particle interface to vary the effective internal pressure
of layered solids, leading to changes in structure, properties and reactivity. Examples
will be drawn from organic-inorganic hybrid perovskites, layered metal phosphonates

and layered phosphates, illustrating how control over the solid-liquid interface leads to



reversible solid state phase transitions, switchable optoelectronic properties and

changing intercalation chemistry.
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Speaker : Prof. Wolfgang Ketterle (MIT)



Title : Ultracold atoms: From superfluid gases to spin transport and quantum
simulators

Date : 2023 4210 § 6 H (Fri.) 15:00

Place : KERAILKRY: EARF v v o82 Zififile v £ —10 B WHREEZHE
Abstract: The realization of Bose-Einstein condensation in dilute atomic gases has
created a unique experimental platform to study materials in a new regime. The low
density (a million times lower than air) of the gas allows control over the atoms and
their interactions using the tools and precision of atomic physics. For atoms in a deep
optical lattice, the motional degree is frozen out and control of the spin degree of
freedom has emerged as a new frontier. [ will report on recent results on spin transport
which highlights the crucial role of the anisotropy in the paradigmatic Heisenberg
Hamiltonian. Highly magnetic lanthanide atoms offer the possibility to study many-
body physics with strong magnetic interactions. Using a new optical super resolution
technique, we could localize dysprosium atoms with a separation much smaller than the
diffraction limit of light, down to 50 nm, boosting magnetic dipole interaction by a
factor of 1,000. These studies illustrate a new approach to condensed-matter physics

where many-body phenomena are realized in dilute atomic gases.

Speaker : Prof. Giulia Semeghini (Harvard)

Title : Programmable atom arrays: a new frontier in quantum science and engineering
Date : 202349 H 25 H (Mon) 15:00

Place : KRNI KY: EAF ¥ vz HEHASEZE(E108)

Abstract: A broad effort is currently underway to develop quantum machines that can
outperform their classical counterparts and take advantage of the powerful properties of
quantum mechanics to reach unprecedented frontiers in computation, communication,
sensing and metrology. Arrays of single neutral atoms trapped in optical tweezers have
recently entered the scene as a potential practical realization of this ambitious goal. In
this talk, I will introduce recent results where this platform has been used to realize an
elusive state of matter, the so-called quantum spin liquid, and to develop a new
architecture for quantum information processing with non-local and reconfigurable
connectivity between the qubits. Combining these results with novel technical tools on
atom array platforms could open a broad range of possibilities for the exploration of

entangled matter, with powerful applications in quantum simulation and information.
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&k Dr. Eloisa Cuestas (Okinawa Institute of Science and Technology)

7 H : Making statistics work: a quantum engine in the BEC-BCS crossover

HIE 220234 6 H13H (K ) 16:00 ~ 5545 (F205)

WEEE © We present a new class of many-body quantum engine that we termed Pauli
engine. Our engine exploits genuine nonclassical forms of energy different from heat,
which have not been used until now for work production in cyclic engines. In the Pauli
engine the energy input is not related to the temperature of an external bath, instead,
our machine is fueled by the energy associated with the change of the statistical
behavior of the working medium from bosonic to fermionic and back. This mechanism
is of purely quantum origin and has no correlate in the classical regime. Since the
change in quantum statistic does not require the coupling to a hot or cold reservoir, the
main advantage of the Pauli engine is that it is free of the dissipation processes of
conventional engines. We experimentally realized the Pauli cycle by driving a trapped
ultracold two-component Fermi gas of Li atoms between a Bose-Einstein condensate of
bosonic molecules and a unitary Fermi gas. Such experiments result in a work output of
several 1076 vibrational quanta per cycle with an efficiency of up to 25%. Our findings
establish quantum statistics as a useful thermodynamic resource for work production in

a new class of emergent quantum engines.

a#hifi : Dr. Kotera Kumiko (Institut d'Astrophysique de Paris)

M H : Towards EeV Neutrino Astronomy with GRAND

HIE © 202345 H 1 H (H) 15:00 ~ HHEE E108 5%

MEZL © We are living exciting times: we are now able to probe the most violent events of

the Universe with diverse messengers (cosmic rays, neutrinos, photons and gravitational



waves). One challenge to complete the multi-messenger picture resides in the highest
energies, as no ultra-high energy neutrinos have been observed yet. This challenge
could be undertaken by the GRAND (Giant Radio Array for Neutrino Detection)
project, which aims at detecting ultra-high energy particles, with a colossal array of
200'000 antennas over 200'000 km2, split into ~20 sub-arrays of ~10'000 km2 deployed
worldwide. In this talk, we will present preliminary designs and simulation results, plans
for the ongoing, staged approach to construction, and the rich research program made

possible by the proposed sensitivity and angular resolution.
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Naoyuki Haba, Yasuhiro Shimizu, Toshifumi Yamada: “Neutrino mass in nonsupersymmetric
SO(10) GUT”, Physics Review D108, 095005 (2023).
Naoyuki Haba, Junpei Ikemoto, Yasuhiro Shimizu, Toshifumi Yamada: “Higgs portal majorana
fermionic dark matter with the freeze-in mechanism”, Progress of Theoretical and Experimental
Physics, Volume 2023, Issue 8, August 2023, 083B04.
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"Polaronic Proton and Diproton Clustering in Neutron-Rich Matter"

H. Tajima, H. Moriya, W. Horiuchi, E. Nakano, and K. lida,

Phys. Lett. B 851, 138567 (2024).

"Intersections of ultracold atomic polarons and nuclear clusters: How is a chart of nuclides modified
in dilute nuclear matter?"

H. Tajima, H. Moriya, W. Horiuchi, E. Nakano, and K. lida,

AAPPS Bulletin 34, 9 (2024).

"Global density-dependent a-nucleon interaction for a-nucleus elastic scattering"

T. Furumoto, K. Tsubakihara, S. Ebata, and W. Horiuchi,

Prog. Theor. Exp. Phys. 2024, 013D01 (2024).

"Novel approach to the removal of Pauli-forbidden states in the orthogonality condition model: a
case of multi-a systems"

H. Moriya, W. Horiuchi, and B. Zhou,

Eur. Phys. J A 59, 197 (2023).

"Matter radius of *Kr from proton elastic scattering at 153 MeV"

J. T. Zhang, P. Ma, Y. Huang, X. L. Tu, P. Sarriguren, Z. P. Li, Y. Kuang, W. Horiuchi, T. Inakura,
L. Xayavong, Y. Sun, K. Kaneko, X. Q. Liu, K. Yue, C. J. Shao, Q. Zeng, B. Mei, P. Egelhof, Yu.
A. Litvinov, M. Wang, Y. H. Zhang, X. H. Zhou, and Z. Y. Sun,

Phys. Rev. C 108, 014614 (2023).

"Dineutron-dineutron correlation in *He"

Y. Yamaguchi, W. Horiuchi, T. Ichikawa, and N. Itagaki,

Phys. Rev. C 108, L011304 (2023).

(EDITOR'S CHOICE) "Electron wave functions in beta-decay formulas revisited (II): Completion
including recoil-order and induced currents"

W. Horiuchi, T. Sato, Y. Uesaka, and K. Yoshida,

Prog. Theor. Exp. Phys. 2023, 073D02 (2023).

"Evidence of bicluster structure in the ground state of 20Ne"

Y. Yamaguchi, W. Horiuchi, and N. Itagaki,

Phys. Rev. C 108, 014322 (2023).

"Systematic study of the relationship between nuclear structure and reactions for the '’Be nucleus"
T. Furumoto, T. Suhara, and N. Itagaki,

Prog. Theor. Exp. Phys., 2023, 063D02 (2023).

"Enlarged deformation region in neutron-rich Zr isotopes promoted by the second intruder orbit"
W. Horiuchi, T. Inakura, S. Michimasa, and M. Tanaka,

Phys. Rev. C 107, L041304 (2023).
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“Advances on clusters and correlations in nuclear structure and reactions"

L. Fortunato, J. Casal, W. Horiuchi, E. G. Lanza, G. Singh, J. Singh, and A. Vitturi,
Proceedings of the 28th International Nuclear Physics Conference (INPC2022),

Journal of Physics: Conference Series 2586, 012030 (2023).

“Construction of density-dependent a-nucleon interaction to describe a-nucleus scattering"
T. Furumoto, K. Tsubakihara, S. Ebata, and W. Horiuchi,

Proceedings of the 16th Varenna Conference on Nuclear Reaction Mechanisms (NRM2023),
EPJ Web of Conferences 292, 02002 (2024).
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(Invited talk) “Probing nuclear cluster structure with proton-nucleus elastic scattering”

W. Horiuchi,

The international Symposium on Physics of Unstable Nuclei 2023 (ISPUN23), Phu Quoc Island,
Vietnam, 2023.5.4-8.

(Invited talk) “Consistent Description of Shell and Cluster Configurations”

N. Itagaki,

Exploring low-energy nuclear properties: latest advances on reaction mechanisms with light nuclei,
Université Libre de Bruxelles, Bruxelles, Belgium, 2023.6.2-3.

(Invited talk) “Nuclear structure revealed in density profiles near nuclear surface”

W. Horiuchi,

The International Conference on Collective Motion in Nuclei under Extreme Conditions
(COMEX?7), Catania University, Catania, Italy, 2023.6.11-16.

(Invited talk) “Nuclear structure study using proton-nucleus scattering”

W. Horiuchi,

The 5th International Workshop on Quasi-Free Scattering with Radioactive-lon Beams: QFS-RB
2023, Porto Galini Seaside Resort & Spa, Lefkada, Greece, 2023.10.1-6.

(Invited talk) “Probing alpha-cluster structure by proton-nucleus scattering”

W. Horiuchi,

Workshop on Nuclear Cluster Physics (WNCP2023), Osaka University, Toyonaka, 2023.11.27-29.
(Invited talk) “Visualizing nuclear structure with proton scattering"

W. Horiuchi,

Advancing physics at next RIBF (ADRIB24), RIKEN, Wako, 2024.1.23-24.

“Nuclear cluster structure studied with proton scattering"

W. Horiuchi, Y. Yamaguchi, M. Okada, and N. Itagaki,

Reimei Workshop “Intersection of Nuclear Structure and Direct Reaction”, Tokai Culture Center,
Tokai, Japan, 2024.2.28-3.1.
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4. “Indication of a clustering in the density profiles of *+**Ti”
W. Horiuchi and N. Itagaki,
RIKEN Accelerator Progress Report Vol. 56, 39 (2023).
5. (Highlights of the year) “Large amplitude collective motion in
Y. Suzuki, W. Horiuchi, and M. Kimura,
RIKEN Accelerator Progress Report Vol. 56, S20 (2023).
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4. Non-Hermitian physics for open quantum systems (S. Garmon)

During the academic year from April 2023 to March 2024 I gave several talks at conferences
and one talk during an academic visit to a domestic university. First, I was invited to give
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a lecture series for the Statistical & Quantum Physics Winter School 2024, which was
organized by students at the University of Tokyo. Here, I was asked to give two back-to-
back lectures, aimed at graduate students as an introduction to non-Markovian dynamics
in open quantum systems. I also gave two contributed talks at domestic conferences as well
as an invited talk during an academic visit to University of Yamanashi. I also published a
commentary piece in Nature Physics (News & Views section) on a paper that I previously
refereed for the journal. Further, I made progress on several research topics during this
period, including the dynamics of open quantum systems in which a quantum emitter is
coupled to a structured reservoir that exhibits topologically-protected surface states as well
as classical radiation damping in waveguides and other structures. During an academic
visit with Kazunari Hoshimoto at University of Yamanashi I also started a new topic on
dynamics of open quantum systems based in the Liouvillian formalism, which is still in
the early stages.
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2. RN : “Left-handed and right-handed exceptional points in a topological reservoir with
attached quantum emitter”
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