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STM and SARPES study of the surface states on highly-correlated topological
crystals
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We developed a method for cleaning the surfaces of topological Kondo

insulator candidates SmB6 and YbB12, and performed local structure-dependent tunnel spectroscopy and
quasiparticle interference measurement. In SmB6, the interference pattern depending on the electron
energy indicating the existence of the surface state was clarified, and in YbB12, the surface
structure dependence of the local density of states was clarified. In addition, a Co single atom was
deposited on the surface of SmB6, and a change in the electronic state of the surface was found.
We completed a spin angle-resolved photoelectron spectroscopy (SARPES) measuring device using an
11eV laser, and measured the spin polarization band structure of a topological insulator with a
resolution of 20 meV. We also developed a time-resolved SARPES and investigated the lifetime of its
surface electronic state with a time resolution less than 2 psec.



3 (3dTI)

SARPES
(STS) (QPI)
TKI
A,B
A STM
50nm
STM
B A
SARPES
10. eV
SARPES
Co
001 Co
Co
Co
SmBs YbBlz
STM
STM

(WSM)
3dTI
(STM)
WSM
TKI
STS QPI
STM  SARPES
QPI
B
STS QPI
7eV SARPES
SARPES
STS
Co STS
LEED

STM

Cu

(STS)



QPI SmB
YbB1,
Co
CePt
CePt
STM/STS/QPI
Pt
Pt
VARV,
10.7 eV
10.7 eV
SARPES Bi,Ses
GeTe
100%
GeTe
Cu(111) Cu(001) Fe:N
(XAS) (XMCD)
Fe:N 8 K
Cu(111) Fe,N Fe
Cu(001)
Cu
FeNi (@)
L1, FeNi (L1o-
FeNi) Fe Ni
Cu(001)
2 FeNi XMCD
L1,-FeNi
Cu(111)
Cu(111)
STM

Cu

SmBs
Pt CePts
CePts Pt Pt
Pt
CePts CePt,
CePte
SARPES
TI BizSE3
eV
SARPES
100%
STS
Cu(001)
STS Cu(111)

o N
@ Fe
O Ni
©Cu



Cu(111) o : :

©800600000060000000000_

STM
Cu
5pm
2
STS
2
2 TBG (a)
0.0
2 3
5 05
3.9° 3.2° TBG g’
ARPES 3.9° &
TBG  ARPES -
STM ARPES "0z 00 02
2 k(A7)
3(@) 3.9° TBG  ARPES
2 K
K
(b) ST™
(a)
0.0 i
>
2
>
1.0
8 of
SARPES o
o) =
£ 2.0- [
g I3
.ﬂ_J =

(b) . - .
> X-spin y-spin z-spin
‘@
c
e
£
T | I T T I
1.5 1.0 1.5 1.0 1.5 1.0
Binding energy (eV)
4 (a) ARPES (b)

Kibf
SARPES Y4



17 17 5 0

Kawaguchi Kaishu Miyamachi Toshio limori Takushi Takahashi Yuki Hattori Takuma Yokoyama 4

Toshihiko Kotsugi Masato Komori Fumio

Realizing large out-of-plane magnetic anisotropy in L10-FeNi films grown by nitrogen-surfactant 2020

epitaxy on Cu(001)

Physical Review Materials 054403 1-7
DOl

10.1103/PhysRevMaterials.4.054403

Imamura Hitoshi Visikovskiy Anton Uotani Ryosuke Kajiwara Takashi Ando Hiroshi limori 13

Takushi Iwata Kota Miyamachi Toshio Nakatsuji Kan Mase Kazuhiko Shirasawa Tetsuroh Komori

Fumio Tanaka Satoru

Twisted bilayer graphene fabricated by direct bonding in a high vacuum 2020

Applied Physics Express 075004, 1-5
DOl

10.35848/1882-0786/ab99d1

Kobayashi Takahiro Nakata Yoshitaka Yaji Koichiro Shishidou Tatsuya Agterberg Daniel 125

Yoshizawa Shunsuke Komori Fumio Shin Shik Weinert Michael Uchihashi Takashi Sakamoto

Kazuyuki

Orbital Angular Momentum Induced Spin Polarization of 2D Metallic Bands 2020

Physical Review Letters 176401,1-6
DOl

10.1103/PhysRevLett.125.176401

Hattori Takuma Kawamura Norikazu limori Takushi Miyamachi Toshio Komori Fumio 21

Subatomic Distortion of Surface Monolayer Lattice Visualized by Moire Pattern 2021

Nano Letters 2406 2411

Dol
10.1021/acs-nanolett.0c04408




Yoshizawa Shunsuke Kobayashi Takahiro Nakata Yoshitaka Yaji Koichiro Yokota Kenta Komori 12

Fumio Shin Shik Sakamoto Kazuyuki Uchihashi Takashi

Atomic-layer Rashba-type superconductor protected by dynamic spin-momentum locking 2021

Nature Communications 1462, 1-8
DOl

10.1038/s41467-021-21642-1

limori Takushi Visikovskiy Anton Imamura Hitoshi Miyamachi Toshio Kitamura Miho Horiba 5

Koji Kumigashira Hiroshi Mase Kazuhiko Nakatsuji Kan Tanaka Satoru Komori Fumio

Electronic structure of 3° -twisted bilayer graphene on 4H-SiC(0001) 2021

Physical Review Materials L051001, 1-6
DOl

10.1103/PhysRevMaterials.5.L051001

Hattori Takuma Miyamachi Toshio Yokoyama Toshihiko Komori Fumio 31

Electronic and magnetic properties of the Fe2N monolayer film tuned by substrate symmetry 2019

Journal of Physics: Condensed Matter 255001 1-6
DOl

10.1088/1361-648X/ab0fbc

Krempasky Juraj Fanciulli Mauro Nicolai Laurent Minar Jan Volfova Henrieta Caha Ondej 2

Volobuev Valentine V. Sanchez-Barriga Jaime Gmitra Martin Yaji Koichiro Kuroda Kenta Shin

Shik Komori Fumio Springholz Gunther Dil J. Hugo

Fully spin-polarized bulk states in ferroelectric GeTe 2020

Physical Review Research 013107, 1-7

DOl
10.1103/PhysRevResearch.2.013107




Iwata Kota Miyamachi Toshio Minamitani Emi Komori Fumio

116

Sensing surface lattice strain with Kondo resonance of single Co adatom 2020

Applied Physics Letters 051604, 1-4
DOl

10.1063/1.5142064

Yaji Koichiro Visikovskiy Anton [limori Takushi Kuroda Kenta Hayashi Singo Kajiwara 122

Takashi Tanaka Satoru Komori Fumio Shin Shik

Coexistence of Two Types of Spin Splitting Originating from Different Symmetries 2019

Physical Review Letters 126403, 1~5

DOl
10.1103/PhysRevLett.122.126403

66 6 22

Zhigang Zhao A

10.7 eV

2020

SmB6(001)

2020




Visikovskiy Anton

SiC(0001)

2020

2020

VisikovskiyAnton
ARPES
2020
, , Zhigang Zhao, , , ,

10.7 eV ARPES

2021




FeCo

2021

K. Yaji, S. Hayashi, A. Visikovskiy, S. Shin, S. Tanaka and F. Komori

Coexistence of Zeeman-and Rashba-type spin-split bands for a Sn atomic layer on SiC(0001)

17th International Conference on the Formation of Semiconductor Interfaces

2019

Takuma Hattori, Takushi limori, Toshio Miyamachi, Toshihiko Yokoyama, Fumio Komori

Magnetic properties of the iron nitride monolayers tuned by the symmetry of the substrate

1vC-21

2019

Fumio Komori, Shuhei Nakashima, Toshio Miyamachi, Yukio Takahashi, Yasutomi Tatetsu, Yoshihiro Gohda,YasumasaTakagi,
Toshihiko Yokoyama

Dynamic heterointerface formation in magnetic few monolayers

1vC-21

2019




Fumio Komori

Electron Dynamics in Epitaxial Graphene and Topological Insulator Surface

Gordon Research Conference Dynamics at Surfaces 2019

2019

Fumio Komori

Two types of spin textures in a Sn atomic layer at graphene/SiC(0001) interface

IBS conference on Surface Atomic wires

2019

Cu(001) Co Cu STM

2019

, Thomas Gozlinski, Wulf Wulfhekel,

Co

2019




, Anton Visikovskiy,

/5iC(0001) sn

2019

s s s , Visikovskiy Anton,
SiC(0001)
2019
Cu(001)
2019

Cu(001) L10-FeNi

2019




FeCo

2019

Fumio Komori

Electron dynamics in topological surface and twisted bilayer graphene

Workshop on Nano and Ultrafast Surface Sciences

2019

Toshio Miyamachi, Kaishu Kawaguchi, Takushi limori, Yuki Takahashia, Takuma Hattori, Toshihiko Yokoyama, Masato Kotsugi,
Fumio Komori

Magnetic anisotropy of L10-FeNi fabricated by N-surfactant epitaxy

19th International Conference on Solid Films and Surfaces

2019

K. Yaji

SARPES Studies of surface states

19th International Conference on Solid Films and Surfaces

2019




Yuki Takahashi, Toshio Miyamachi, Takushi limori, Takuma Hattori, Takanori Koitaya, Kohei Yamamoto, Toshihiko Yokoyama,
Masato Kotsugi, Fumio Komori

Toward fabrication of L10-FeCo thin films using the nitrogen surfactant effect

19th International Conference on Solid Films and Surfaces

2019
VisikovskiyAnton
/Sn/SiC(0001)
2019
Cu 3
2019
SARPES
33

2020




2018

F. Komori, K. Yaji, S. Hayashi, A. Visikovskiy, S. Shin, S. Tanaka

Laser-SARPES study of spin-texture of Sn atomic layer at graphene/SiC(0001) interface

EVC-18

2018

Fumio Komori

Emerging challenges in Surface Science

VASSCA-9

2018

F. Komori, S. Nakashima, T. Miyamachi, Y. Tatetsu, Y. Takahashi, Y. Takagi, Y. Gohda, T. Yokoyama

Iron spin-reorientation transition by dynamic interface alloy formation with Mn

VASSCA-9

2018




Koichiro Yaji, Anton Visikovskiy, T.

limori, K. Kuroda, S. Hayashi, T. Kajiwara, S. Tanaka, F. Komori, S. Shin

Spin-polarized band structure of a Sn atomic layer at graphene/SiC(0001) interface

EC0SS-34
2018

2018
2018
STM

2018
2018

Cu(001) FeNi
2018

2018




K. Iwata, T. Miyamachi, E. Minamitani and F. Komori

Effect of Lattice Distortion on Kondo Resonance of Single Co Atoms on Cu(001) Measured by Scanning Tunneling Microscopy

ACSIN-14 & ICSPM26

2018

2018

T. Miyamachi, K. lwata, T. limori, Y. Ohtsubo, S. Kimura, F. lga, and F. Komori

Atomic-scale structural and electronic properties of YbB12(001) surfaces

Topological Phases and Functionality of Correlated Electron Systems 2019

2019

Cu(001) FeNi

2019




, Visikovskiy Anton,

SiC(0001)

2019

YbB12(001)

STM

2019

Cu(001)

Co

Cu

2019

Cu(111)

2019




Cu(001) FeNi

2019

(Miyamachi Toshio)

(10437361) (12612)
(Yaji Koichiro)
(50447447) (82108)
(limori Takushi)

(12601)




University of Wisconsin-
Milwaukee

Sungkyunkwan University

Synchrotron SOLEIL

Paul Scherrer Institut

Ecole Polytechnique Federale
de Lausanne

University of West Bohemia

Masaryk University

Ludwig Maximillian University

Elektronenspeicherring BESSY
1

Johannes Kepler University

National Technical University

Institute of Physics

Institute of Physics




