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How Europium Changes Under Pressure

Europium (Eu) ions are generally in a valence state of Eu*2...

Applying pressure is enough to change \
the electronic state of Eu! /

Review of how
electromagnetic properties
of over 20 Eu compounds
change with pressure

Unique Electronic States of Eu-based Compounds
Onuki et al. (2020) | DOI: 10.7566/)PS).89.102001

Differences in Eu compounds come from |

[ 'Most Eu compounds are magnetic with fast-moving ‘
AN

conduction electrons (ordered 4f electrons)
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At critical pressure: magnetic
ordering disappears; "heavy
electrons”

Higher pressure: material
becomes metallic; electronic
state of Eu*®

Aoplicati "
their crystal structure PRUCHHOIEIT

,»—u, Distance between Eu ions
K >* Highly conductive (short distance)

-~ New materials
designs

C Magnetic (long distance)

? Unstable valence state
(intermediate distance)

i Electronics (insulation,
" superconductivity)

TPS Journal of the
-‘ Physical Society of Japan

1: 4TS5 T4 T DE

P o) 033/220

2 YIYU—EEDH

JPS Hot Topics WTTHARURL %
https://jpsht.jps.jp/ &

JPS Hot TopicsicHtD LS n75wsid. AL E BRI
BERESNETOT.REOHERIIBINEL I BENE
{E1E2]PSJRPTEPICEELZEVWET LS BEVEHL L
N

3. BiFMAX (Invited Review Papers)

I Unique Electronic States of Eu-based Compounds
Y. Onuki et al., [89, 102001 (2020)]
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I Exotic Superconducting States in FeSe-based Materials
T. Shibauchi et al., [89, 102002 (2020)]
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I Random State Technology
F. Jin et al., [90, 012001 (2021)]
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Hybrid Quantum-Classical Algorithms and
Quantum Error Mitigation
S. Endo et al., [90, 032001 (2021)]
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4. $S%ETHE (Special Topics)
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Frontier of Hydrogen Science (16 articles)
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Papers of Editors’ Choice
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Universality Class around the SU(3) Symmetric Point of the Dimer-Trimer Spin-1 Chain
T. Mashiko, S. Moriya, and K. Nomura [J. Phys. Soc. Jpn. 90, 024005 (2021). Published January 18, 2021]

Total Moment Sum Rule for Magnets in the Vicinity of Quantum Critical Point
M. Matsumoto [J. Phys. Soc. Jpn. 90, 014701 (2021). Published December 3, 2020]

Formations of Narrow Stripes and Vortex-Antivortex Pairs in a Quasi-Two-Dimensional Ferromagnet K,CuF,
Y. Togawa, T. Akashi, H. Kasai, G. W. Paterson, S. McVitie, Y. Kousaka, H. Shinada, J. Kishine, and
J. Akimitsu [J. Phys. Soc. Jpn. 90, 014702 (2021). Published December 7, 2020]
Dynamics of Composite Domain Walls in Multiferroics in Magnetic Field and Their Instability
K. Kawahara and H. Tsunetsugu [J. Phys. Soc. Jpn. 90, 014703 (2021). Published December 9, 2020]

Y. Unozawa, Y. Kawasugi, M. Suda, H. M. Yamamoto, R. Kato, Y. Nishio, K. Kajita, T. Morinari, and

I Quantum Phase Transition in Organic Massless Dirac Fermion System a-(BEDT-TTF),I, under Pressure
N. Tajima [J. Phys. Soc. Jpn. 89, 123702 (2020). Published November 6, 2020]

Non-reciprocal Pumping of Surface Acoustic Waves by Spin Wave Resonance
K. Yamamoto, W. Yu, T. Yu, J. Puebla, M. Xu, S. Maekawa, and G. Bauer [J. Phys. Soc. Jpn. 89, 113702
(2020). Published October 7, 2020]

I Two-Dimensional Thouless Pumping of Ultracold Fermions in Obliquely Introduced Optical Superlattice
F. Matsuda, M. Tezuka, and N. Kawakami [J. Phys. Soc. Jpn. 89, 114708 (2020). Published October 13, 2020 ]

Type-III Dirac Cones from Degenerate Directionally Flat Bands: Viewpoint from
Molecular-Orbital Representation
T. Mizoguchi and Y. Hatsugai [J. Phys. Soc. Jpn. 89, 103704 (2020). Published September 17, 2020]

Square-Antiprismatic Octacyanometalates
J. Ohara and S. Yamamoto [J. Phys. Soc. Jpn. 89, 093706 (2020). Published August 21, 2020]

I hotoinduced Bidirectional Magnetism against Monodirectional Electronics in

I Bayesian Inference of Infected Patients in Group Testing with Prevalence Estimation
A. Sakata [J. Phys. Soc. Jpn. 89, 084001 (2020). Published July 8, 2020]

I Brownian Motion on a Fluctuating Random Geometry
T. Ohta [J. Phys. Soc. Jpn. 89, 074001 (2020). Published June 11, 2020]

N-independent Localized Krylov—-Bogoliubov-de Gennes Method: Ultra-fast Numerical
Approach to Large-scale Inhomogeneous Superconductors
Y. Nagai [J. Phys. Soc. Jpn. 89, 074703 (2020). Published June 8, 2020]
Localization in the Constrained Quantum Annealing of Graph Coloring
K. Kudo [J. Phys. Soc. Jpn. 89, 064001 (2020). Published May 8, 2020]

Divergent Nematic Susceptibility near the Pseudogap Critical Point in a Cuprate Superconductor
I K. Ishida, S. Hosoi, Y. Teramoto, T. Usui, Y. Mizukami, K. Itaka, Y. Matsuda, T. Watanabe, and
T. Shibauchi [J. Phys. Soc. Jpn. 89, 064707 (2020). Published May 15, 2020]
Maximum Separated Distribution with High Interpretability Found Using an Exhaustive
Search Method —Application to Magnetocrystalline Anisotropy of Fe/Co Films—
H. Kino, K. Nakamura, K. Hukushima, T. Miyake, and D. H. Chi [J. Phys. Soc. Jpn. 89, 064802 (2020).
Published May 11, 2020]
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Multiple Superconducting Phases and Unusual Enhancement of the Upper Critical Field in UTe,
D. Aoki, F. Honda, G. Knebel, D. Braithwaite, A. Nakamura, D. Li, Y. Homma, Y. Shimizu, Y. J. Sato,
J-P. Brison, and J. Flouquet [J. Phys. Soc. Jpn. 89, 053705 (2020). Published April 14, 2020]

Solve Quantum Equations with Gauge Fields
T. Matsuno, E. S. Otabe, and Y. Mawatari [J. Phys. Soc. Jpn. 89, 054006 (2020). Published April 27, 2020]

I Explicit Integrators Based on a Bipartite Lattice and a Pair of Affine Transformations to
Machine Learning Quantum States — Extensions to Fermion-Boson Coupled Systems and
Excited-State Calculations
Y. Nomura [J. Phys. Soc. Jpn. 89, 054706 (2020). Published April 15, 2020 ]

Magnetic Response of Majorana Kramers Pairs Protected by 7, Invariants
Y. Yamazaki, S. Kobayashi, and A. Yamakage [J. Phys. Soc. Jpn. 89, 043703 (2020). Published March 30, 2020]

Subcritical Laminar-Turbulent Transition as Nonequilibrium Phase Transition in
Two-Dimensional Kolmogorov Flow
Y. Hiruta and S. Toh [J. Phys. Soc. Jpn. 89, 044402 (2020). Published March 24, 2020]

T. Katsufuji, H. Ikeda, M. Ashizawa, M. Oike, and T. Kajita [J. Phys. Soc. Jpn. 89, 044702 (2020).
Published March 6, 2020]

Effects of Dzyaloshinskii-Moriya Interactions in Volborthite: Magnetic Orders and Thermal
Hall Effect

I Nonlinear Behavior in the Electrical Resistance of Strongly Correlated Insulators
I S. Furukawa and T. Momoi [J. Phys. Soc. Jpn. 89, 034711 (2020). Published February 28, 2020]

News and Comments

FZADFERYDER. BRICDOV TOHEFIRICKBESR . https://journals.jps. jp/journal/jpsjnc T2,
2020538M52021F 1 BRF TICBE S NIEES LT D&

Visualizing Pairs of Vortices and Theoretical Design for a Novel Type of
Antivortices of Electron Spins Using Dirac Fermion in Solids

Ultimate Cryo-Lorentz TEM Naoto Nagaosa [JPSJ News Comments 17, 13
Xiuzhen Yu [JPSJ News Comments 18, 01 (2020). Published October 27, 2020]

(2021). Published January 12, 2021]

Mix and Test: An Invitation to Group Testing
Yukito Iba [JPSJ News Comments 17, 12
(2020). Published September 29, 2020]

Magnetizing Surface Acoustic Waves for I

One-Way Pumping

Koji Usami [JPSJ News Comments 17, 16

(2020). Published December 9, 2020] Recent Progress of Powerful Numerical
Method to Solve Bogoliubov-de Gennes

2D, Or Not 2D: That is the Question of

Thouless Pump

Yoshiro Takahashi [JPSJ News Comments 17,

15 (2020). Published November 16, 2020]

Hamiltonian
Yukio Tanaka [JPSJ News Comments 17, 11
(2020). Published September 3, 2020]

Deeper Understanding of Constrained
Over the Bistable-state Protocol in Optical
Switching of Magnetism
Sumio Ishihara [JPSJ News Comments 17, 14
(2020). Published November 11, 2020]

Quantum Annealing from the Perspective
of the Localization Phenomena

Shu Tanaka [JPSJ News Comments 17, 10
(2020). Published August 20, 2020]

JPSJ Newsletter ‘ No.31 ‘ 5



Biaxially Anisotropic Magnetic Response
of Majorana Fermions
Shuichi Murakami [JPSJ News Comments 17,

Multiple Superconducting Phases in UTe,: A
Complex Analogy to Superfluid Phases of *He?
Shinsaku Kambe [JPSJ News Comments 17, 05

09 (2020). Published July 29, 2020] (2020). Published June 19, 2020]
Directed Percolation Universality in 2D
Navier-Stokes Flow Without Walls

I Tomohiro Sasamoto [JPSJ News Comments 17,

Brownian Motion Confined in a Brownian
Surface
Shigeyuki Komura [JPSJ News Comments 17,
08 (2020). Published July 27, 2020] 04 (2020). Published April 28, 2020]
New Surprises from “Bamboo Baskets”
Keisuke Totsuka [JPSJ News Comments 17, 03
(2020). Published April 24, 2020]

Identifying the Pseudogap in Cuprates
with a Nematic Phase

Shin-ichi Uchida [JPSJ News Comments 17, 07
(2020). Published July 20, 2020]

Discussing Intrinsic Physics by Measuring
Nonlinear Conduction Impossible for
Oxides

Atsutaka Maeda [JPSJ News Comments 17, 02
(2020). Published March 30, 2020]

Human-Machine Collaboration in
Quantum Many-Body Problems

Hiroki Saito [JPSJ News Comments 17, 06
(2020). Published June 30, 2020]

JPSJ Outstanding Referee

JPSIDEIRBEICE KB BHEL TLIEE oz A4 % “JPS) Outstanding Referee (JPSJRISEE) "ELTRELTHIET,
202138 DZEEFUTDA L TY (A +SIE. BARE) .
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JPS Conference Proceedings

2014EICEBRE T OY—F« I ZAEHDJIPS Conference Proceedings (JPS Conf. Proc.) DFIfTERIRLE L.
B OFHTIRRIERDE) T,

Proceedings of the International Conference on Strongly Correlated Electron Systems
(SCES2019)

Proceedings of the 15th International Symposium on Origin of Matter and Evolution of
Galaxies (OMEG15)

Proceedings of 13th International Conference on Nucleus-Nucleus Collisions

SESHEVSDhEX

JPSJICDVWTHOTER.BREWVLWEDHLE JPS Conf. Proc. BRRICRIT 2 BREVEHE
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