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My visit of the Topological Material Science (TMS)
Program started on December 17th, 2018 by meeting
Prof. Masafumi Udagawa at Gakushuin University
who was my main host. The purpose of this visit was
(i) to collaborate with Prof. Udagawa on the complex
ordering mechanisms of the kagome lattice, (ii) to
work together on the edition of the book on “Spin Ice”
for Springer, (iii) to discuss together future directions
of work with Prof. Udagawa, and (iv) to have the
opportunity to give seminars and discuss with
condensed-matter experts in different institutions in
Japan. Please find below a summary of my academic
activities during my visit of the TMS program.

Prof. Udagawa and | have published a paper on the
band structure of the breathing kagome lattice (Essafi,
Jaubert & Udagawa, JPCM 29, 315802, 2017). In this
paper, we pointed out the ground state of this model
when both antiferromagnetic and ferromagnetic
interactions of classical Heisenberg spins co-exist.
We decided to push forward this analysis by studying
the finite-temperature properties of this model via
Monte Carlo simulations. During my visit, we regularly
discussed the numerical results, and in particular
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Discussion with Prof. Kawaguchi at Nagoya University

12018 128 17H (B) ~2019% 18288 (B)

the finite size effects of the simulations. Simulations
suggest a phase transition at finite temperature,
but such a critical phenomena is a priori forbidden
by the Mermin-Wagner theorem. This puzzling
observation forced us to explore bigger system sizes,
and to consider if the peculiar Dirac cones of the
band structure of this specific model might justify a
topological phase transition.

We also discussed another project on the reentrant
phenomena at the boundary between an Ising
ferromagnet and a classical spin liquid on the kagome
lattice with anisotropic interactions. We had already
shown that the reentrant phenomena is accompanied
by scalar chirality over a finite region in temperature
and parameter space. Prof. Udagawa had computed
the anomalous Hall effect (AHE) arising from this
scalar chirality. During my visit, we discussed how to
check if skyrmions could be observed in this model
with broken time-reversal symmetry (ferromagnetism)
and Dzyaloshinskii-Moriya interactions. Such
observation would make this simple and realistic
model exceptionally rich in unconventional physics
(reentrance, chirality, AHE, possibly skyrmions ).
Both projects are currently in progress, and should
give rise to papers in 2019. During this visit, | also met
Dr. Rico Pohle (Tokyo University) regularly in order
to write a paper on the crossover between different
Curie laws in a variety of frustrated systems.

Prof. Udagawa and | have worked together on the
exotic properties of frustrated magnets for a few
years now, and we were both particularly motivated
to bring our experience developed in this field in a
different direction. But changing topic of research
should not be taken lightly, which is why we took
the opportunity of this visit to discuss frequently
about possible future projects. Our interests then
converged on the very active research on Out-of-
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Time Order Correlators (OTOC). Originally, OTOC is an
approach to measure the propagation of information
in a quantum many-body system. Over the past few
years it has evolved into a field of research by itself,
connected to quantum chaos, information scrambling
and even black holes. OTOC offers a quantitative
way to explore the evolution from quantum to semi-
classical dynamics, and vice-versa. We are very excited
by the possibility to apply OTOC to the dynamics
of spin liquids. Is it possible to see quantum chaos
in the dynamics of spin liquids, a disordered phase
inherently described by long-range entanglement
? Are all spin liquids similar, or shall we expect the
nature (or absence) of fractionalised excitations to
play an important role ? More generally, we hope that
the very diverse choice of exotic phases discovered
by a few decades of intensive research on frustrated
magnetism will offer a new and original framework
for OTOC physics !

Prof. Udagawa and | have been co-editing the first
book on “Spin Ice” for Springer, supervising the
writing process of approximately 20 co-authors. This
book is nearly finished and this visit at Gakushuin
University was extremely useful to discuss the final
details of the editing process. A substantial step
towards completion has been achieved during this
visit and we plan to send the final book to Springer in
2019.

This visit has also been the opportunity to have many
fantastic discussions with condensed-matter experts
across Japan. | gave seminars:

1) in the group of Prof. Tanaka at Nagoya University
(2018/12/19), where | discussed in particular with Prof.
Kawaguchi on her recent work on unconventional
effective interactions between skyrmions.

2) in the group of Prof. Totsuka in the Yukawa
Institute at Kyoto University (2018/12/20-21), where
Prof. Totsuka kindly explained me how ultracold
alkali atoms can be used to realise topological phases
protected by SU(N) symmetry. Prof. Matsuda also
presented his recent work on the thermal Hall effect
in Kitaev materials and the thermal conductivity of
magnetic monopoles in pyrochlore materials.
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3) in the group of Prof. Furusaki at RIKEN (2019/01/16),
where | could discuss with the different members
of the group; in particular with Dr. Momoi on the
transition between magnetisation plateaux on the
triangular lattice, with Dr. Benton on the stability of
quantum spin liquids in Pr-based pyrochlore materials
with impurities, and with Dr. Onoda on the stability
of unconventional phases in the generic nearest-
neighbour model on pyrochlore.

In addition, it was a pleasure to meet and discuss
with Prof. Hanasaki from Osaka University during
his visit at Gakushuin University, about his work on
structural fluctuations in spinels, and their influence
on electronic properties.

Jaubert K& (E. AOARF EOHARE 2V RED
MEICETHHEMEICOVNTEZLDEREEREL
feo REVRARD MROYAIVEREBIT T PR
DIRZDFEWNEIERFEMBDEHMBR[/RO—DT
ITH. 7T A b L— FEEERIER E > REROIRR
D—DTHY. TOMBZEFAND Z LIEFAEVBRED
TIENZIRMRICET e BENEER VAR B DTS
NET, £l Jaubert K& IEFAE Y BRIEDRFHEED
HEEEFANZHLOEBEEOAEEME S LT out-of-
time-ordered correlation (OTOCQ) IC DWW T DFEw & (T
BWE LTz, OTOCIZ DWW TIEARFTH MBI D A >/ \—
ThsdEHAK. FEEGEICKVBANITHEIEE
NTWVWETH., FROVAILBRKERADSHEEWVNDSH
LWEREMTMA A EDNTELGLD. EEZATH
VET,

FERICBWNTTRELCEREZ Efafcf. Jaubert
KIF2EERZOHEMMEE (D01 948) ITHN T
ATV, ARRED/IIOKREDZEBERD. B
BEELORAATEVE LIz, £z, REREPLEHIC
PLTHEELIF—ZFHEV. BERFE TIEMEE (A0
D) EBR—IVHRIC OV TDERETEVE LT,
SE. FrEL CORESLY . BENGEBIOMIC,
FREBOHADIFOFHIEE LATWEEST
T, Jaubert KIEHBRFRMAFZRAZOEEL B
LT, 45H. HATHREE AT ORENSD Y E
ITH. SE. BRRTORADFEZELC. £EHOH
EHS. BRDSUENDR LA ERDIZL DT,

Jaubert K& (F5| EMELBAREIENNICED S
FECTY, INETELHEVDIMAETERL DD,
HEMEZES B E LA SE. 6 BITIKEEK
DILFET % Bordeaux KFEEFOFHE L. FTLLIIH
LT HEREER LES TN EZTY,

52



RESEARCHER EXCHANGE PROGRAM

REP 1BiE#:h &
Yayu Wang 2%

BEKRF
WEE | AT KFREFAHZH FAE 65 (A0T)
B 1201942898 (£)~238 ()

2019&2)@ 9BND 23 HETHD 2:BHE. FE
BEAF Yayu Wang (EW &R ) BEO AT F
MBS D REP 7O 5 LT REPAEWEZHR
IFESN. EFEER—I/IVHR. HBEYER
BLEAROEKEEBRTICHIT 5B FIREL BRI
FIREE. BRBLERDET - MIBFIREEIC
BL A - SR AHDE). 5% (AERR).
NE (KFK) sEBEERGZERETEVE LI
Yayu Wang ##l&. ROV AIVEOHRRIRR
&b RIVEEME T BN R E DB FIRE
DR ZHRDIERENTE Y T,

HER. BEREFR—IVHROLIF—%TTo
TWelREE L, X+ —TTlk 8BIMER TR
KOG O NS DR B 7 Ric UL OWS
ICEWTER—IVMEEEDETFLHIEECHETE
BR-IVHIRD. BERFICEVWTEDLDITHE
RENHELEDTEKSHHFZMIENTE
Fll L2F—ZE0VTC. ROV —HE5HD
RICBEWNT, MMERAEET HA EREEET
DA TINARZAERT DA, T LTEBRED
HEEEIONMNCKETHEIDZEH S D TR
L& L

BIER. RAYEBHET. L GALERGE
mHNfTONE Lfc, BV IV—TEE. KERE
LEHTREBOEBITTON. HILEFAL Y
BARICB IS 2BEFR—)LRIR. AR SE8
EEROEF v v . T L THRSEBTERD
BIEEREICOVWTELAEVWE LI, LT, #
EFR—IVNREZRINEZRFREDEMCLT
b XIVEMEE T, AEIREZEAT % HEEH
WEITOTEHROFT Lz,

53

 QSHE in HgTe/CdTe quantum well
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From Feb. 9 to 23, 2019, | visited the physics
department of Kyoto University. During the visit,
| gave a seminar in the department, meet many
faculties and graduate students, and discussed
about possible future collaborations. The visit was
highly fruitful, and | benefited very much from the
interactions with the research groups in Kyoto.

On Feb. 13, | gave a seminar entitled "“Quantum

anomalous Hall effect in magnetic topological
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insulators”. In this talk | first gave an introduction
about various quantum Hall effects in low
dimensional electron systems, and the basic
idea of topological insulators. Then | present
how the research team at Tsinghua University
had succeeded in fine tuning the electronic
and magnetic properties in Cr doped (Bi,Sb),Te;
magneitc topological insulator thin films, which
eventually led to the observation of the quantum
anomalous Hall effect, i.e., quantum Hall effect in
zero magnetic field. | also present more recent
progresses regarding the topological quantum
phase transition and topological Hall effect in
magnetic topological insulators. Below is a photo

taken during the seminar.

In the following few days | met intensively with
the research groups in the condensed matter
program of Kyoto University, and visited several
laboratories. Below is a brief summary of the

activitites.

On Feb. 11, 12, and 21, | met with Prof. Yuji
Matsuda’s group three times, with 2-3 hours each
time. We had in depth discussions on a variety
of research fields of common interests. Prof.
Matsuda and his colleagues (Shigeru Kasahara
and Yuichi Kasahara) kindly told me their recent
progresses in the quantized thermal Hall effect
in RuCls, the nematicity in iron and copper based
superconductors, and BCS-BEC crossover in
FeSe, and the detection of Majorana fermions
in vortex cores of Fe(Se,Te) compound. | gave
them another short talk on the STM studies of the
electronic structure and charge order in cuprate
high temperature superconductors. | visited their
lab on ultralow temperature thermal transport
measurements, torque magnetometer setup, and
the STM equipment. We also discussed about
possible exchange of personnel in the future.

On the morning of Feb. 18, | met Prof. Yanase

and his group members. They explain to me the
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basic idea of topological superconductivity, FFLO
state in superconductors, and antiferromagnetic
spintronics. | am very impressed by their
general group theory approach in predicting
the superconducting ground state in materials
with non-trivial magnetic structures. | briefly
introduced my recent work on the pair density
wave state in the cuprates, which is closely

related to one of their theories.

On the afternoon of Feb. 18, | met Prof. Kawakami.
He first gave me a detailed introduction about
the topological quantum materials project led
by him, which covers a broad range of research
topics. Then he told me his recent theoretical
work on non-Hermitian systems, which | found

very interesting.

On the morning of Feb. 20, | met Prof. Ishida.
Because he missed my seminar on Feb. 13, |
briefly went through the talk for him. Then he told
me about this recent work on the NMR studies on
the pairing symmetry of various unconventional
superconductors, especially the U-based heavy
fermion compounds. We also discussed about
this year’s SCES meeting in Okayama because he
is an organizer and invited me to give a talk there.
Later that day | visited his NMR lab.

On the afternoon of Feb. 20, | met Prof. Maeno
and his group including Prof. Yonezawa and a
couple of graduate students. Prof. Maeno spent
a couple of hours with me and kindly reviewed
several of his recent research achievements. |
was particularly interested the work of current-
induced diamagnetic response in the Mott
insulator phase of ruthenate compounds. | told
them about our recent STM studies on the atomic
scale electronic structure of the Mott insulator
phase in cuprates, and propose that we can
actually collaborate to understand the change
of electronic structure induced by a transport
current in the Mott insulator phase.
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The scientific program started on February 11,
2019 at Nagoya University by discussing with
Prof. Tanaka and the members of his group
on the problem of spin-orbital polarization
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in superconducting systems with inversion
symmetry breaking that involves atomic spin-
orbit coupling and orbital dependent asymmetric
potential. In particular, the discussion has
been carried out with the aim to finalize the
preparation of the draft with Dr. Y. Fukaya and
Dr. K. Yada. We considered the connection
between the emergence of spin-winding
within the spin-texture of the excited states of
topological superconductors. The discussion
has been performed in order to compare single-
and multiple-orbital electronic models for the
occurrence of anomalous spin-textures and by
focusing on the relation between the asymmetric
spin-momentum potential and the orientation of
the d-vector spin-triplet order parameter. Hence,
the paper has been structured by defining the
outlook of the figures and the conceptual flow for
the presentation of the results. This activity has
been carried out in all the days of the visit.

On February 14 (morning), | gave a seminar
on antiferromagnetic semimetals (AF-SM) and
topological phases combining superconductivity

Cuoco at TMS seminar
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and magnetism. In particular, | presented specific
materials, i.e. transition metal oxide systemes,
that can exhibit AF-SM phases due to emergent
orbitally directional double-exchange effects. The
competition between antiferromagnetic (AF) and
ferromagnetic (FM) correlations uniquely makes
antiferromagnetically coupled FM zigzag stripes.
Such zigzag AF states are representative of a class
of non-symmorphic antiferromagnets with glide
reflection symmetry. Apart from the large variety
of fundamental aspects related to Dirac systems,
the combination with other type of conventional
orders (e.g. magnetism or superconductivity)
represents an ideal testbed for achieving new
phases of matter and single out materials
platforms for future quantum technologies. In
the talk, | discussed mechanisms and potential
materials for achieving antiferromagnetic
semimetals. Then, | considered the impact of
s-wave spin-singlet pairing on AFM-SMs with
Dirac points or nodal loops at the Fermi level. The
electron pairing is generally shown to convert the
semimetal into a tuneable nodal superconductor
with non-standard nodal features and electronic
topological transitions.

On February 14 (afternoon), | have also discussed
with Prof. Tanaka and Dr. Tamura their recent
findings on the critical behavior of the odd-
frequency pair correlations in proximity of
a topological transition. The discussion has
been focused on the analogies between the
conventional critical phenomena for continuous
order-disorder transition and the effects
observed close to a topological transition
for superconductors exhibiting a topological

invariant.

On February 15 (morning), | had a discussion with
Dr. Kobayashi about topological three-junctions

with multiple Majorana modes.

Finally, on February 15 (afternoon), | also had
a discussion with Dr. R. Tazai about multipole
ordering in heavy-fermions such as CeBs.
Moreover, | have been exchanging with Prof.
Katayama about the dimerization and metal-
insulator transitions in LiVS, and LiVO, materials
considering the possibility of broken symmetry
states with zig-zag charge ordering before the
insulating phase sets in.

From left: Cuoco, Tamura, Yada, and Tanaka
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ear the end of the second semester in my
N master-doctor unified course, | was kindly
introduced to the Junior Researcher Exchange
Program (JREP) of the Topological Materials Science
(TMS) project by professor Yoshiteru Maeno. The
opportunity came invaluable to me not only as
| was aware of professor Maeno’s renown in the
field, but also because | have been developing
a lot of interest in the crystal growth techniques
which professor Maeno’s group specializes. Being a
member of a rather newly established group at my
university, | have not had many seniors to be learned
about crystal growth techniques and all the know-
hows in experiments, but my three-months visit to
Kyoto University has taught me a lot about both the
experimental techniques and the generals about the
field.

My visit to Kyoto University had two main objectives:
(1) to learn the floating-zone growth technique of
single crystalline metal oxides and (2) to search for a
new platform to study magnetic frustrations. Being
encountered to an issue related to the quality of
samples in my first year’s study, the floating-zone
technique was an enthralling method to me as it
was capable of producing pristine single crystalline
samples with centimeters of sizes. The reason behind
the high efficacy of the technique was because it
completely abolished the use of crucibles which often
contaminated the molten liquid of starting materials
in melt-based growths. Instead, the technique utilized
a sintered rod suspended in the midair and melted
only a small portion of the rod which then traversed
from the one end to the other to produce a single-
crystal. Such small region of molten “zone” was in
fact the key to the success of the method as the

sharp temperature gradient lying at the interface
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between the liquid and solid phase prevented the
constitutional supercooling which could hinder the
growth of single crystals [1].

Despite the simplicity of the concept, the actual
implementation of the technique involved careful act
and considerations for each step to avoid possible
impurities in the resulting crystals. For this reason, the
Ruddlesden-Popper phases of strontium ruthenates
were the good platforms for the training as each
members of the series possessed characteristic
magnetic properties that could easily be detected
in either the Physical Property Measurement System
(PPMS) or the Magnetic Property Measurement
System (MPMS). Especially, the first member of the
series: Sr,RuQ, with superconducting ground state
was my first goal since the critical temperature was
highly correlated to the presence of ruthenium
defects or deficiencies [2]. Fig.1 summarizes the
results of my training of Sr,RuO, growths. The AC
susceptibility measurement using the techniques
developed in professor Maeno’s lab [3] recorded
the critical temperature of 1.48 K at best of my
results while the suggested optimal was 1.51 K
[4]. Accompanying some minor variations to the
conventional procedures that | developed along the
way of the training, | was able to consistently produce
the high quality samples after a month and a half.

Having become comfortable with the technique, |
also had a privilege to make several trials to grow
some other phases of strontium ruthenates including
SrsRuO; and a hypothetical structure which was
suggested in the community long before. Although
the results were not as satisfactory as those of
Sr,RuQ,, they have given me some motivations to
explore the still remaining possibilities in strontium
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ruthenates and other variants by the use of the
floating zone technique.

Fortunately, after accomplishing the first half of
my goal, I was also able to afford some time for the
second half which was to develop a new system
with magnetic frustration. Despite the rather vague
research objective, professor Maeno generously
provided me some good references to look into and
offered me a candidate material to work on. Although
I had to confront some issues in the synthesis and
the handling of the material, | was able to succeed
in confirming the existence of the phase and finding
the right synthesis procedures. However, some issues
could not be solved within the confines of time, and
whether the material will retain the expected physics
is questionable, hence | found an urge to continue
the investigation in the future.

Finally, I would like to leave short words of gratitude

to professor Maeno and all the members of Quantum
Materials Laboratory for hosting and supporting my
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stay at Kyoto University. Having spent only a year
in a graduate school, and even, having the most of
that time spent on course-works due to my school’s
curriculum, my visit to Quantum Materials Laboratory
was in fact the beginning of my research and | am
very thankful for all the supports that | was offered.
I learned more than | bargained for because of all
the kind advices and helps from the students and
professors of Quantum Materials Laboratory and
gained strong motivations to my future work. It was
a great privilege for me to meet bright students of
Kyoto University and to start out my degree knowing
that there are a lot of motivated people around the

world. | sincerely thank everyone.

[1] Dhanaraj. G., Springer handbook of crystal growth.
Heidelberg: Springer (2010)

[2] A. P. Mackenzie et al.,, NPJ Quantum Mater. 2, 40
(2017).

[31S. Yonezawa et al., Rev. Sci. Instrum. 86, 093903
(2015).

[4] Z. Q. Mao et al., Mater. Res. Bull. 35, 1813 (2000).
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Fig 1. Growth and synthesis of crystals. (a) Sr,RuO, sample grown using the floating-zone technique, (b) Preparation using
the glove box and the floating-zone growth process(inset), (c) the real and (d) the imaginary parts of the AC susceptibility
of Sr,RuO, measured. The inset in (c) shows the typical Laué image of the crystals.
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stayed at NTT Research Laboratories in Atsugi

from May 21 2019 to June 13 2019, to work
with Dr. Hashisaka Masayuki, in the Quantum
Solid State Physics group of Dr. Muraki Koji. | am
a theroretician, with experience in the transport
of correlated uni-dimensional electronic systems,
like the edge states of the (fractional) quantum
Hall effect. So the goal was to exchange expertise
with Dr. Hashisaka, Dr. Muraki and collaborators,
who are performing transport experiments in
fractional quantum Hall systems. | also had the
opportunity to visit different research groups at
Tohuku University in Sendai, Tokyo University

(Kashiwa campus) and Kyoto University.

One of the research topic studied by Dr. Hashisaka
in Dr. Muraki's group is an experiment which
study electronic transport in a semiconductors
structure placed in the fractional quantum Hall
effect. In this fascinating state of matter, transport
occurs at the edge of the sample only, and the
elementary excitations in this system have a

65

R

Discussion with Dr. Hashisaka at NTT

fractional charge, for example e/3 in the simplest
case. In their latest experiment, they study the
transport at the interface between the integral
quantum Hall effect (with excitations of charge
e) and the fractional quantum Hall effect (with
excitations of charge e/3). This opens interesting
perspectives to know more about the non-
trivial excitations in this system, and potentially
to observe new behavior specific to this type of

interface.

I had the opportunity to discuss in details the
different aspects of the experiment, in order to
understand the role of the different parameters
present in the system, and also the experimental
constraints. | also had the opportunity to present
in details the theoretical approaches to this
problem, explaining tools like bosonization,
refermionization, Keldysh Green functions
techniques, etc. The discussions have thus been a
fruitful exchange between the experimental and
the theoretical expertise. The goal is eventually
to be able to describe quantitatively the
experimental results using the theoretical models
and techniques mentioned above, and the basis
of the description have been well established

during these discussions.

During my stay, | also add the opportunity to visit
several other groups in Japan. On May 27 | was in
Sendai, where | visited the group of Prof. Shibata
Naokazu from Tohoku University, who performs

DMRG calculations relevant for the fractional
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quantum Hall effect. These numerical calculations
offer very useful results which are relevant for
the experiment. | then visited the group of Prof.
Nomura Kentaro, where | gave a seminar titled
"Revealing Majorana bound states properties with
transport in three terminal setups”.

On June 3 and 4, | was at the Kashiwa campus of
Tokyo University, visiting the Institute for Solid
State Physics. On June 3, | visited the group of
Prof. Katsumoto Shingo, where | also presented
my seminar "Revealing Majorana bound states
properties with transport in three terminal
setups”. This group performs several experiments
on quantum solid state physics, involving for
example superconductors and spin effects,
quantum Hall states, etc. | had the opportunity
to discuss about these experiments with Prof.
Katsumoto and with Dr. Nakamura Takemoto.
On June 4, | visited the group of Prof. Kato Takeo,
who is a theoretician specialized in theoretical
electronic transport, with whom | had the
opportunity to collaborate in the previous years.
Finally, on June 7, | visited the group of Prof.
Matsuda at the University of Kyoto. This
experimental group is specialized on strongly
correlated electron systems, and also topological
phenomena in superconductors and quantum
spin systems. These topics are closely related
to my interest, in particular with topological
superconductivity. | also had the opportunity to
present my seminar there, "Revealing Majorana
bound states properties with transport in three
terminal setups”.

To conclude, this stay was in my opinion very
useful, productive and enjoyable. On the one
hand, | had enough time to discuss with Dr.
Hashisaka and Dr. Muraki about many important
aspects of their experiment, and we can
reasonably hope to combine our experimental
and theoretical expertise to obtain a good

description of the experiment. On the other hand
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| had the opportunity to meet several different
groups at different important universities, and to
know more about the interesting physics which is

made in these groups.
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Giving a seminar in Prof. Matsuda group at Kyoto
University
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I\/\y research experience deals with the
investigation of physical systems

with competing orders, like in particular
superconductivity and magnetism, and systems
where spin-orbit coupling plays a crucial role
in driving topological phases, especially in
conjunction with non trivial geometric curvature.
The interplay of these physical ingredients
in multiorbital systems has been not deeply
explored yet, expecially within the context of the
possible emergence of non trivial topological
phases. The aim of my visit to Nagoya University
was to discuss the possible perspectives about
this topic, in order to open and start new
directions of investigation connected with the
ongoing collaboration between my group in

Salerno and Prof. Tanaka's group in Nagoya.

My scientific program started on January 13™
2020 with the visit to Nagoya University and
discussions with Prof. Tanaka on various problems
including Josephson effect in multiorbital
superconductors in the presence of inversion

symmetry breaking and orbital Rashba coupling.
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A manuscript on this topic, involving Prof. Tanaka’
s group and my group in Salerno, is currently in
preparation.

On January 14", 2020, in the morning, | discussed
with Prof. Atsuo Shitade (Institute for Molecular
Science of the National Institutes of Natural
Sciences, Okazaki) about the Rashba spin-
orbit coupling induced by geometry in curved
systems without atomic spin-orbit coupling.
We also discussed about the Edelstein effect
in two coupled DNA chains. Then at 13:30 |
gave a TMS seminar at Nagoya University about
“Geometrically tunable platforms for spin-
orbitronics and superconducting spintronics”.
In this seminar | gave an overview of the recent
results | got with my group in Salerno about
the impact that nanoscale geometry has on
electronic, topological and superconducting
properties of low-dimensional systems. | have
illustrated the key achievements that ensued
from combined theoretical and experimental
studies which we developed in the last five years

in collaboration with other three international

1. Seminar at Nagoya University on January 14", 2020.
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2. Discussion with Prof. Katsuhisa Taguchi (on the left) and
Dr. Nobuyuki Okuma (in the center) at Kyoto University on
January 15™.2020.

research teams, with the financial support of
an European project. The discussed results go
from the experimentally demonstration of the
geometry-induced effects on pure spin currents
in metallic channels, to the identification of
a geometric control of quantum geometric
phases in deformed quantum rings, and their
potential deployment for the design of new spin
interferometers. | also showed the possibility to
exploit the interplay between geometry, Rashba
spin-obit coupling and superconductivity as a
tool for the realization of novel platforms for
spintronics and superconducting spintronics.
After the seminar | discussed in details about the
results | presented and about the used theoretical
approaches with Prof. Atsuo Shitade and Dr. Sho
Nakosai from Nagoya University

On January 15" and 16", 2020 | visited Kyoto
University, where | had very stimulating
interactions with the research groups leaded by
Prof. Yanase, Prof. Kawakami, Prof. Sato and Prof.
Maeno.

The visit started on January 15". Soon after
my arrival, at 13:00 | gave the seminar on
“Geometrically tunable platforms for spin-
orbitronics and superconducting spintronics” at
Department of Physics of Kyoto University. The
topics | addressed in this seminar were the same

discussed during my seminar in Nagoya.
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After the seminar | had a meeting with Prof..
Katsuhisa Taguchi and Dr. Nobuyuki Okuma
from Kyoto University. Prof. Katsuhisa Taguchi
illustrated me some very interesting results about
the photovoltaic anomalous Hall effect in line-
node semimetals and about the photovoltaic
chiral magnetic effect in Weyl semimetals. Dr.
Nobuyuki Okuma presented me the case of a
superconducting nanowire with spin-dependent
non-Hermitian hopping, showing me how a
topological quantum phase transition can be
driven by infinitesimal cascade instability. We
discussed together the possible experimental
realization of the proposed system. Then |
met Prof. Yoshi Maeno and | discussed with
him the recent experimental and theoretical
developments about the identification of the
superconducting order parameter of Sr,RuQ.,.

On January 16", | continued my visit to Kyoto
University and | discussed with Prof. Masaki Tezuka
about a topic connected the results | presented
in my seminar about periodic nanowires with
Rashba spin-orbit coupling. Prof. Masaki Tezuka
illustrated me the possibility to drive the
emergence of topological superconducting
phases hosting Majorana end modes by applying
a quasiperiodic lattice modulation to a one-
dimensional quantum wire with strong spin-orbit
interaction, in the presence of a magnetic field
and in proximity to a superconductor. We thus
discussed the possible extensions of the model

3. Discussion with Prof. Masaki Tezuka (on the right) at
Kyoto University on January 16". 2020.
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4. Discussion with Shota Kanasugi (on the left) at Kyoto
University on January 16", 2020.

I have analyzed to the case of incommensurate
lattice modulations. We also discussed the effects
of different types of spatial modulations on the
realization of topological phases in this system.
Finally we discussed about the existence of a new
universality in classical chaotic systems when the
number of degrees of freedom is large, based on
numerical evidence for the matrix models and

random matrix products.

Then | met Shota Kanasugi (student of Prof.
Yanase), who illustrated me his studies on SrTiO;,
showing that this material can host ferroelectric
superconductivity, which is characterized by a
ferroelectric transition in the superconducting
state, due to its mutiorbital nature an due to
the presence of the spin-orbit coupling. We
discussed other possible scenarios for the
superconducting order parameter of SrTiO;,
considering in particular the case of odd-

frequency superconductivity.

Before leaving Kyoto | also had an interesting
discussion with Prof. Yanase about the effects
of curvature on superconductivity and on
the Josephson effect between topological

superconductors.
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Back to Nagoya, on January 16" evening, | had
a Skype meeting with Prof. Tanaka, Yuri Fukaya
and Dr. Mario Cuoco, in Salerno, about the last
theoretical advances on the Josephson effect
in multiorbital superconductors obtained by Y.
Fukaya, in the framework of our collaboration.

On January 17" | had a meeting with Prof.
Tanaka, where we discussed many aspects of
the role of curvature on superconductivity,
especially on the Josephson effect between time
reversal invariant and time reversal non-invariant

topological superconductors.

In the afternoon | attended a meeting with
Prof. Tanaka, Prof. Keiji Yada, Dr. Tamura Shun,
Prof. Masaki Uchida and Prof. Satoshi Kashiwaya
about tunneling effect and Josephson effect in
Sr,RuQ, planar junctions grown from epitaxial
films. We have discussed possible theoretical
interpretations of these data and relevant
models, including multiorbital effects and spin-
orbit coupling, which may help to identify time-
reversal symmetry breaking and the specific
orbital symmetry of the superconducting order
parameter of Sr,RuQ,.

4. Discussion with Shota Kanasugi (on the left) at Kyoto
University on January 16", 2020.
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TopoMat2019 Program

December 4th (Wed)

09:30 ~ 09:40 Opening

09:40 ~ 10:50 Majorana I [M.Sato]
09:40 [4AM-1] Topological Superconductivity in a
Phase-Controlled Josephson Junction
A. Yacoby (40)
10:20 [4AM-2] Zero-energy bound states in the vortex core and
at excess irons in Fe(Se,Te) T. Hanaguri (30)

11:20 ~ 12:30 Sr,Ru0, [G.-q. Zheng]
11:20 [4AM-3] muSR studies on superconductors that break
time-reversal symmetry: Sr,RuQ,
and Ba; K,Fe,As, V. Grinenko (30)
11:50 [4AM-4] Josephson effect and time-reversal symmetry of
Sr,RuO, S. Kashiwaya(20)
11:50 [4AM-5] Re-measurement of Knight shift on
Superconducting Sr,RuO, K. Ishida(20)
14:00 ~ 14:45 Poster Preview A (45) [M. Kohda]
14:45 ~ 16:15 Poster Session A with Coffee (90)

16:15 ~ 17:25 Majorana Il [Y. Tanaka]
16:15 [4PM-1] Topological Superconductivity and Majorana
States in 1D and 2D Model Systems
R. Weisendanger(40)
16:55 [4PM-2] Super-symmetric Insulating phases of
topological-superconductors Y. Oreg (30)

December 5th (Thu)

09:30 ~ 10:50 Topological Quantum Phenomena I [T. Sato]
09:30 [5AM-1] Topological photocurrent
- phenomena and materials - Y. Tokura (40)
10:10 [5AM-2] Effects of Symmetry on the Nature of Topological
Phase Transition in a Two-Dimensional System
K. Muraki (20)
10:30 [5AM-3] Topological Nature of Photovoltaic Effect in
Metallic Metasurfaces with Periodic Arch Structure
T. Ishihara(20)

11:20 ~ 12:30 [Y. Nishida]
11:20 [5AM-4] Pseudospin-1/2 Magnetism and Phase Diagram
in quest for Kitaev Spin Liquid K. Kitagawa(30)
11:50 [5AM-5] Observation of a Magneto-piezoelectric Effect in
the Antiferromagnetic Metal EuMnBi,
Y. Shiomi(20)
12:10 [5AM-6] Insulator-metal transition and topological
superconductivity in UTe, Y. Yanase(20)

14:00 ~ 14:45 Poster Preview B (45) [T. Mizushima]
14:45 ~ 16:15 Poster Session B with Coffee (90)

16:15 ~ 17:25 Topological superconductors [K. Nomura]
16:15 [5PM-1] Let there be topological Superconductors
E.A. Kim(30)
16:45 [5PM-2] Stripe instabilities in confined superfluid
*He: Roles of Majorana fermions and Higgs bosons
T. Mizushima(20)
17:05 [5PM-3] Control of nematic superconductivity in
Sr.Bi,Se; by uniaxial strain S. Yonezawa(20)
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December 6th (Fri)

09:30 ~ 10:30 Topological Materials [Y. Matsuda]
09:30 [6AM-1] Electronic states of exotic topological semimetals
studied by ARPES T. Sato(40)
10:10 [6AM-2] Line-Node Semimetal Materials
A. Yamakage(20)

11:00 ~ 12:20 [M. Udagawal]
11:00 [6AM-3] Topological metals induced by Zeeman effect
X. Dai(30)
11:30 [6AM-4] Introducing Topological Quantum Chemistry
and Topological Materials Data Base
M. G. Vergniory(30)
12:00 [6AM-5] Order parameter and Topological features
for Large Anomalous Hall Effect M. Suzuki (20)

14:00 ~ 15:10 Non-Hermitian/Non-Equilibrium [M. Nitta]
14:00 [6PM-1] Non-Hermitian Topological Phases
M. Sato(30)
14:30 [6PM-2] Floquet Gapless Topological Phases:
Classification and Characterization
M. Nakagawa(20)
14:50 [6PM-3] Symmetry and Topological Phases in Dynamical
Systems: Quantum Walk Approach
H. Obuse(20)

15:40 ~ 17:10 Topological Quantum Phenomena Il [K. Muraki]
15:40 [6PM-4] Transmitting the quantum state of electrons
across a metallic island with Coulomb interaction
F. Pierre(30)
16:10 [6PM-5] Light-induced anomalous Hall effect in graphene
J. Mclver(30)
16:40 [6PM-6] Non-equilibrium dynamics
of quantum Hall Tomonaga-Luttinger liquids
T. Fujisawa(30)

December 7th (Sat)

09:30 ~ 10:50 Topological Quantum Phenomena Il [Y. Maeno]
09:30 [/AM-1] The road to high temperature quantum
anomalous Hall effect in magnetic topological

insulators K. He(40)
10:10 [/AM-2] Odd in Frequency Cooper Pairs in Chiral
Symmetric Systems S. Tamura(20)

10:30 [/AM-3] Stability of Chiral Domain Structure in Superfluid
He-A Y. Sasaki(20)

11:20 ~ 12:30 Majorana Il [S. Fujimoto]
11:20 [7AM-4] Exploration of Majorana in Kitaev dynamics
M. Udagawa(30)
11:50 [7AM-5] Half-integer thermal quantum Hall effect in a
Kitaev quantum spin liquid Y. Matsuda(40)

12:30 ~ 12:40 Closing
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Poster Preview / Session A (Dec. 04)

PA-1

PA-2

PA-3

PA-4

PA-5
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PA-10

PA-11

PA-12

PA-13

PA-14

PA-15

PA-16

PA-17
PA-18

PA-19

PA-20

PA-21

PA-22

PA-23

PA-24
PA-25

PA-26

PA-27

PA-28

PA-29

PA-30

PA-31

PA-32

PA-33

Identifying the Quality Indicator for Fractional Quantum Hall Effects
by In-situ Control of Disorder AKIHO, Takafumi
Spin current as a probe of KT-type topological transitions in
magnets AOYAMA, Kazushi
Lattice structure and Dirac electrons of group-V elemental solids
ASAKA, Yuya
The critical point of quantum topological melting
BEEKMAN, Aron
Superconductivity in Sn,,In,Te thin films grown by molecular
beam epitaxy BLIESENER, Andrea
Signature of quantum anomalous Hall effect driven
by proximity coupling in a van der Waals heterostructure
FUJIMURA, Reika
Giant anomalous Hall effect from spin-chirality scattering in a
FUJISHIRO, Yukako
't Hooft anomaly in CP"" model without flavor symmetry
FURUSAWA, Takuya
Current noise generation ata v =1/3 and v =1 quantum Hall
junction HASHISAKA, Masayuki
Higher-Order Topological Crystalline Insulating Phase in
Topological Electride Apatite HIRAYAMA, Motoaki
Nontrivial Berry phases arising from real and pseudo spins in nodal
line semimetal CaAgAs HIROSE, Hishiro
Gate-Induced Superconductivity in a 3R-MoS, Bulk Single Crystal

chiral magnet

HORI, Ryota
Anomalous photovoltaic effect in van der Waals nanomaterials
IDEUE, Toshiya
uSR experiments on the antiperovskite oxide
superconductor Sr; —,SnO IKEDA, Atsutoshi

Anomalous Nonlocal Conductance as a Fingerprint of Chiral

Majorana Edge States IKEGAYA, Satoshi
Gate-defined topological domain boundary in InAs/(In,Ga)Sb

composite quantum wells IRIE, Hiroshi
Berry phase in the composite Fermi-liquid JI, Guangyue

Synthesis and physical properties of layered antiperovskite oxides
KAWAGUCHI, Mayo
Topological stability of polka-dot phase in superfluid *He
between parallel plates KAWAKAMI, Takuto
Theoretical study of spin torque and domain wall motion
on ferromagnetic Kagome lattice KIM, Sehoon
Transformation of hedgehog-lattice and nonreciprocal
TKITAORI, Aki
Robust magnetoresistance in disordered quantum anomalous
Hall Kagome layers KOBAYASHI, Koji
SMéssbauer spectra of the antiperovskite oxide superconductor
Sr3,SnO KOIBUCH]I, Shun
Nodal line semimetals in magnetic field KONYE, Viktor
Higher-order bulk-boundary correspondence of a topological
KUDO, Koji
Anomalous & topological Hall effect in magnetically doped

conductance in chiral magnet MnGe

Mott insulator

topological insulator thin films LIPPERTZ, Gertjan
Diamagnetic Currents in Weyl Systems MAEBASHI, Hideaki
Topologically nontrivial Andreev bound states MARRA, Pasquale

Non-Hermitian physics in disordered Weyl semimetals
MATSUSHITA, Taiki
Relationship between the non-hermitian property and the Kondo
MICHISHITA, Yoshihiro
Unusual in-plane anisotropy of the upper critical field of Sr,RuO,
under electronic current MIYOSHI, Takuto
Floquet engineering of topological phases protected by
emergent symmetries MIZUTA, Kaoru
Half-integer quantization of Hall conductance in semi-magnetic
IMOGI, Masataka

effect in f~electron materials

topological insulator
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PA-34
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PA-36

PA-37

PA-38

PA-39

PA-40

PA-41

PA-42

PA-43

PA-44

PA-45

PA-46

PA-47

PA-48

PA-49

PA-50

PA-51

Non-Hermitian effective Hamiltonian for low-energy quasiparticles
NAGAI, Yuki

Anomalous reduction of the supercurrent due to the electric
field gradient NAKAMURA, Taketomo
Nonequilibrium dynamics of Kitaev spin liquids with fractional
Majorana excitations NASU, Joji
Giant magneto-optical responses in magnetic Weyl semimetal
CosSn;S; OKAMURA, Yoshihiro
Topological Origin of Non-Hermitian Skin Effects

OKUMA, Nobuyuki
Refined symmetry indicators for topological superconductors in
all space groups ONO, Seishiro
Magnetic transport properties of ferromagnetic Weyl semimetal
in Kagome-lattice shandite OZAWA, Akihiro
Top-down fabrication of gate-tuneable bulk-insulating T
nanowires and their quantum transport ROESSLER, Matthias
Symmetry Protected Topological Phase of S=2 Quantum Spin

Chain in Magnetic Field SAKAI, Toru
Thin-Film Growth of Thallium-based Ternary Topological
Insulators by co-sputtering method SEGAWA, Kouji

A non-linear Hall effect in a chiral nonmagnetic compound at zero
field SHIMOZAWA, Masaaki
Spin Hall Effect in Topological Dirac Semimetals

ITAGUCHI, Katsuhisa
Bulk-edge and bulk-hinge correspondence in inversion-
TAKAHASHI, Ryo
Impact of Non-Kitaev interactions on Kitaev spin liquid state

TAKIKAWA, Daichi

Thermoelectric current from coexistence of even and odd

symmetric insulators

frequency Cooper pairs at the quantum spin Hall edge
TANAKA, Yukio

Topological Properties of the Electrides: Ca,As Family

SANNOMIYA Noriaki
Anomalous Nonlocal and Nonlinear Transport in Interacting
Noncentrosymmetric Metals TOSHIO, Riki
Low-noise current measurement on a quantum antidot in a
Corbino disk UCHINO, Tomoki
Tunneling conductance of Sr,RuQ, in a state of spin-singlet and

triplet mixture YADA, Keiji
Theory of non-Hermitian fermionic superfluidity with dissipation
YAMAMOTO, Kazuki

Poster Preview / Session B (Dec. 05)
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PB-2

PB-3

PB-4
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PB-6

PB-7

PB-

PB-9

PB-10
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A quantum-dot heat engine acting on quantum-Hall

edge channels AKIYAMA, Shunya
Spin-to-charge conversion on the edge of quantum spin Hall
insulator ARAKI, Yasufumi
Probing the robustness of Weyl semimetals Fermi-arcs to
surface perturbations AVRAHAM, Nurit
Topological duality in Floquet and non-Hermitian systems:

two dimensional Floquet Dirac fermion BESSHO, Takumi
Vortex Patterns of Atomic Bose-Einstein condensates in a
density-dependent gauge potential EDMONDS, Matthew

Unconventional magnetoresistance of correlated Dirac
semimetallic perovskite CalrO, FUJIOKA, Jun
Quantum  fluctuations of vortex lattices in binary
Bose-Einstein condensates: Phase diagrams and intercomponent

entanglement FURUKAWA, Shunsuke
Superconductivity on a topological insulator with strong warping
effect FURUKAWA, Shunsuke

Spin-charge separation of high-frequency current noise generated
from a quantum point contact in the quantum Hall regime

HATA, Tokuro
Nuclear spin relaxation rate near the disorder-driven quantum

critical point in Weyl fermion systems HIROSAWA, Tomoki
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PB-12

PB-16

PB-17

PB-18

PB-19

PB-20

PB-21

PB-22

PB-23
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5-24

p

PB-25

PB-26

PB-27

PB-30

PB-31

PB-32

PB-33

PB-34

PB-35

PB-41
PB-42

Densely packed spin textures in real space and their interplay with
HIRSCHBERGER, Max
Anomaly matching and symmetry-protected ingappability in 1d
HSIEH, Chang-Tse
Spin-wave spectrum of a skyrmion-string structure in a
spin-orbit coupled Bose-Einstein condensate IIDA, Yuya
Enhancement of the Edelstein effect in edge states of 2D
IKEDA, Yuhei
Development of thin film magnetic topological materials by
molecular beam epitaxy INOUE, Hisashi
Large anomalous/spin Hall effect and nonreciprocal electric
ISHIZUKA, Hiroaki
Numerical Study of Magnetic Excitations in Amorphous
Ferromagnets KAMEDA, Mai
Vortex nucleation dynamics in a spin orbital angular momentum
coupled BEC KAWAGUCHI, Yuki
Bulk-edge correspondence of a non-unitary three-step
quantum walk with PT symmetry KAWASAKI, Makio
Chiral-symmetry protected Exceptional-Torus in correlated
KIMURA, Kazuhiro
Theoretical study of photo-induced phase transition in
a~(BEDT-TTF),lsusing Floquet theory KITAYAMA, Keisuke
Majorana Multipole Response of Topological Superconductors
KOBAYASHI, Shingo
Three-dimensional topological magnon systems

non-trivial electron bands

quantum many-body systems

non-centrosymmetric d-wave superconductors

transport in chiral magnets

nodal-line semimetals

KONDO, Hiroki
Uniaxial-strain Control of Nematic Superconductivity in Sr.Bi,Se;
KOSTYLEV, Ivan
Plasmon modes along the interface of integer and fractional

quantum Hall regions LIN, Chaojing
Magnon Quantum Anomalies in Weyl Ferromagnets  LIU, Tianyu
Anisotropic  spin relaxation rate of three-dimensional

chiral  superconductors MAENO, Koki

Molecular Beam Epitaxy Growth of Superconducting Sn,,In,Te
(0<x<0.67) Thin Films MASUKO, Makoto
Imaging the current driven metal insulator transition in Ca,RuO,
MASUKO, Makoto
Quantized Spin Pumping and Spin-Orbit Torques in
Topological Dirac Semimetals MISAWA, Takahiro
Zs Berry phase in an anti-Kekulé honeycomb model
MIZOGUCHI, Tomonari
Time-glide symmetric topological quantum walk MOCHIZUKI, Ken
Angular dependent nontrivial phase in the Weyl semimetal NbAs
MURAKAWA, Hiroshi
Weyl-superconductor phases in the multilayer model of
Weyl semimetals and superconductors MURAKAWA, Hiroshi
Transport properties of the device made of Ca,RuQ, under DC
NARITA, Hideki
Topological phases of electromagnetic waves in superlattices
NARITA, Hideki
Topological corner and hinge modes in second order topological
phases protected by chiral symmetry OKUGAWA, Ryo
Phase diagram of a magnetic topological nodal semimetal: Stable
nodal line in an easy-plane ferromagnet OMINATO, Yuya
Magnetic Susceptibility Quantization of Orbital-Zeeman Cross Term
OZAKI, Soshun
3-dimensional Semimetal under High Magnetic Field
PAN, Zhiming
ROSS, Calum
Majorana braiding dynamics and non-Abelian statistics in class
ROSS, Calum

current

of negative- and positive- epsilon materials

in 2D Insulators

An exactly solvable model of magnetic Skyrmions

D topological superconductor

PB-43

PB-45

PB-46

PB-47

PB-48

PB-49

PB-50

PB-51

PB-52

PB-53

PB-54

PB-55

PB-56

PB-57

PB-58

Tunable Dirac fermions in Bi,Tes/Bi,Se; topological

insulator heterostructure studied by ARPES SATO, Takumi
Identifying possible pairing states of Sr,RuQ, by tunneling
spectroscopy SATO, Takumi

0- 77 Transition and Symmetries of Cooper Pairs in
Rashba Superconducting Nanowire Junction TAKAGI, Daijiro
Persistent current due to a screw dislocation in Weyl semimetals
TAKANE, Yositake
Revisiting (again) the sigma model approach to quantum spin
systems-topological terms and LSM TANAKA, Akihiro
Simultaneous biaxial strain measurement using fiber Bragg
grating optical sensors for detecting topological nematic
superconductivity in Sr,Bi,Se; TANIGUCHI, Ryo
Effect of interaction on the persistent current on two-leg
ladder under synthetic gauge field TEZUKA, Masaki
Magnetic field dependence of supercurrent
in MoS,/superconductor junctions with corner geometry
TSUMURA, Kohei
Electric charging of magnetic textures in topological Dirac
WATANABE, Jin
Anomalous Magnetotranport under High Magnetic Field in
Correlated Dirac Semimetal of Perovskite CalrO; YAMADA, Rinsuke
Magnetic Field Response of Josephson Junction on
Magnetically-Doped Topological Insulator YAMAMOTO, Masahiro
Theory of Electromagnetic Response for Majorana Kramers Pairs
YAMAZAKI, Yuki
Determining topological Chern number in Kitaev material a-RuCl,
YAMAZAKI, Yuki
Transport properties of MBE-grown topological crystalline insulator
thin films YOSHIMI, Ryutaro
Laser-induced band inversion in a Floquet topological insulator
ZHANG, Boyuan
Transition of the gap symmetry in topological
MATANO, Kazuaki

semimetal

in Topological Crystalline Superconductor

superconductors Cu,Bi,Se;

Poster Award winners
Gold Prize

[PA-33] Masataka Mogi / Univ. of Tokyo
[PB-55] Taichi Yokoi / Kyoto Univ.

Silver Prize

[PA-20] Sehoon Kim / Tohoku Univ.
[PA-21] Aki Kitaori / Univ. of Tokyo
[PA-53] Kazuki Yamamoto / Kyoto Univ.
[PB-04] Takumi Bessho / YITP

Bronze Prize

[PA-10] Motoaki Hirayama / RIKEN CEMS
[PA-50] Riki Toshio / Kyoto Univ.

[PB-24] lvan Kostylev / Kyoto Univ.

[PB-51] Jin Watanabe / Tohoku Univ.
[PB-53] Masahiro Yamamoto / Nagoya Univ.
[PB-54] Yuki Yamazaki / Nagoya Univ.

Best Preview Award winner

[PA-06] Reika Fujimura / Univ. of Tokyo
[PB-29] Giordano Mattoni / Kyoto Univ.

Preview Award winners

[PA-07] Yukako Fujishiro / Univ. of Tokyo

[PA-08] Takuya Furusawa / TITech / RIKEN

[PA-38] Nobuyuki Okuma / Kyoto Univ.

[PA-41] Matthias Roessler / PH2 - Univ. of Cologne - Ando group
[PB-17] Mai Kameda / IMR, Tohoku Univ.

[PB-44] Shu Suzuki / Nagoya Univ.
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~ROIA) UIDERIFE =T — (Topological Materials Scenoe Seminar) J&EES T

2019/Mar/20(WED)
Topological Materials Science Seminar (92)
Toshihiro Sato, Kyoto Univ.

2019/Apr/26(FRI)
Topological Materials Science Seminar (93)
Yigal Meir, Kyoto Univ.

2019/May/08(WED)
Topological Materials Science Seminar (94)
Masaya Nakagawa, Kyoto Univ.

2019/May/16(THU)
Topological Materials Science Seminar (95)
Luka Trifunovic, Kyoto Univ.

2019/May/27(MON)
Topological Materials Science Seminar (96)
Thibaut Jonckeere, Tohoku Univ.

2019/Jun/03(MON)
Topological Materials Science Seminar (97)
Thibaut Jonckeere, The Univ. of Tokyo.

2019/Jun/07(FRI)
Topological Materials Science Seminar (98)
Thibaut Jonckeere, Kyoto Univ.

2019/Jul/03(WED)
Topological Materials Science Seminar (99)
Jyong-Hao Chen, Kyoto Univ.

2019/Jul/08(MON)
Topological Materials Science Seminar (100)
Manuel Houzet, Tokyo Tech.

2019/Jul/16(TUE)
Topological Materials Science Seminar (101)
Manuel Houzet, Nagoya Univ.

2019/Jul/19(FRI)
Topological Materials Science Seminar (102)
Ryohei Kobayashi, Kyoto Univ.

87

2019/Jul/25(THU)
Topological Materials Science Seminar (103)
Manuel Houzet, Hokkaido Univ.

2019/Aug/21(WED)
Topological Materials Science Seminar (104)
Motoaki Hirayama, Kyoto Univ.

2019/Aug/25(THU)
Topological Materials Science Seminar (105)
Manuel Houzet, Kyoto Univ.

2019/0ct/07(MON)
Topological Materials Science Seminar (106)
Satoshi Ikegaya, Nagoya Univ.

2019/Nov/05(TUE)
Topological Materials Science Seminar (107)
Seishiro Ono, Kyoto Univ.

2019/Nov/19(TUE)
Topological Materials Science Seminar (108)
Takumi Bessho, Kyoto Univ.

2019/Nov/28(THU)
Topological Materials Science Seminar (109)
Antti Niemi, Kyoto Univ.

2019/Dec/09(MON)
Topological Materials Science Seminar (110)
Satoshi Ikegaya, Osaka Univ.

2020/Jan/14(TUE)
Topological Materials Science Seminar (111)
Paola Gentile, Nagoya Univ.

2020/Jan/15(WED)
Topological Materials Science Seminar (112)
Paola Gentile, Kyoto Univ.

2020/Feb/14(FRI)
Topological Materials Science Seminar (113)
Yoshihiro Michishita, Kyoto Univ.
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[1]D.T.Son, Phys. Rev. X 5,031027 (2015).

[2] T. Senthil, D. T. Son, C. Wang, C. Xu, Phys. Rep.
827,20 (2019).

[3] T. Furusawa, Y. Nishida, Phys. Rev. D 99, 101701
(2019).
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