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Development of sub-cycle time-resolved STM and its applications
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Our research group has developed an ultimate measurement method that has
both the time resolution of a subcycle (within a cycle of an electric field) and a spatial
resolution comparable to that of scanning tunneling microscopy (STM) by combining cutting-edge
technology in quantum optics with STM. We succeeded in visualizing the ultrahigh-speed movement of
electrons optically excited in C60 thin films and the movement of excitons in WS2/WSe2 structures at

picosecond and nanometer resolutions for the first time in the world. In addition, we have
realized time-resolved STM with the world’ s highest time resolution (< 30fs) using a mid-infrared
electric field to observe the real-space photoinduced nonequilibrium dynamics in MoTe2. Our method
also explored core technologies that can generate a new scientific field by combinin% the systems we
developed, for example, a time-resolved measurement method in which the condition of specimens is
controlled coherently.

CEP



nm

STM
(1)ST™
@
CEP(carrier envelope phase)
( ) STM
STM™ STM
STM™
STM 106 STM
SN
THz 1
STM <30fs
STM
STM THz CEP (THz-STM)
(MIR) CEP (MIR-STM) (MP)
( MP-STM)
@
STM

ST™



!
“ .
i
i
']

L0 '

c 1 g 18
3, T ; 1T A - { f -
e | Tt | e,
1 2 THz-STM
2H-MoTe,
(ACS
Photonics 6, 1356 (2019)) (ACS Photonics 6, 1356 (2019))
2H-MoTe;
A
2
ACS Photonics
(ACS Phatonics 6, 1356 e
(2019)) B N
@
S/N * 0 5 10 15
CGO Delay time ¢, [ps]
3 Ceo
A
B
Ceo C
1
3
(ACS Photonics 8, 315 (2021))
3) STM
STM Delay time (fs) CEP shift (1rrad)
o (a.) T —T D1§ o ®) :ot::
s L &€
THz THz-STH S R
- - 2k o o —
lps 5 ¥,
GaSe 4 g | I :".. |
(MIR) %
(Optics Letters 44, 5350(2109)) . o
<30fs MIR-STM s
8fs o
MoTe;
4) STM s
GaAs Mn Wt . ‘ ‘ ‘
. . Delay time (fs)
STM
STM 4 <30fs
(Optics
pPCCP (Phys.Chem.  Letters 44, 5350(2109)), ~

Chem. Phys. 21, 7256 (2019))



®)

STM | I-
V J : Ops
1-v ol A
I_V | o E - prd := 3ps
I1-V N / E
: i
1.0 l i |
10 05 00 05 10
Vitie, peak [NOrM]
° 3
(6) STM _ -V
: (ACSPhotonics 8,
MP-STM
| d
MoSe./WSe; a Bum e
% 1e0p 1t N F:j":) 505":5

o0 200 300 W0 500
EIEEM (ns)

WSez
N
Mose,

b 152({3 pulse
™
ST 1 R Tl
Vs {
zn =
MP—STM Cc Vs=0V e 1(Mo_sagim
- L
< k-
WS, M o e
1 MoSe; WSe, 2 0 100 200 300 400
5nm BB (ns)
6 STM
STM
MoSe./WSe,
(Appl
® Phys. Express, 12, 045002 (2019))
STM

ST™

©®
STM
STM

(Appl
Phys. Express, 12, 025005 (2019))

MP-STM JST
( )



37 37 0 12

Hiroyuki Mogi, Zi-han Wang, Yuhei Takaguchi, lbuki Kuroda, Yasumitsu Miyata, Atsushi Taninaka,
Yusuke Arashida, Shoji Yoshida, Osamu Takeuchi and Hidemi Shigekawa

Laser-combined multiprobe microscopy and its application to the materials with atomic layer 2022
thickness

Japanese Journal of Applied Physics

DOl
10.35848/1347-4065/ac6a3c

Ryosuke Sakurai, Yuta Kainuma , Toshu An, Hidemi Shigekawa, and Muneaki Hase 7
Ultrafast opto-magnetic effects induced by nitrogen-vacancy centers in diamond crystals 2022
APL Photon

DOI

10.1063/5.0081507

60, 4
2022
3-11
DOI
Shoji Yoshida, Yusuke Arashida, Hiroyuki Mogi, Osamu Takeuchi, and Hidemi Shigekawa 65, 2
Ultrafast dynamics measurement by STM combined with advanced optical technologies 2022
Vacuum and Surface Science 66-71
DOI

10.1380/vss.65.66




Atsushi Taninaka, Shunta Ugajin, Hiromi Kurokawa, Yu Nagoshi, Mayuka Kamiyanagi, Hirofumi 12
Matsui, Osamu Takeuchi, and Hidemi Shigekawa
Direct analysis of actin-filament formation effect in photodynamic therapy 2022
RSC Advances 5878-5889
DOl
10.1039/d1ra09291j
Hiromi Kurokawa, Atsushi Taninaka, Toru Yoshitomi, Hidemi Shigekawa, Hirofumi Matsui 27
Near-Infrared Light Irradiation of Porphyrin-Modified Gold Nanoparticles Promotes Cancer-Cell- 2022
Specific Cytotoxicity
Molecules 1238
DOl
10.3390/molecules27041238
Hisanori Kosuge, Maki Nakamura, Ayako Oyane, Kazuko Tajiri, Nobuyuki Murakoshi, Satoshi Sakai,
Akira Sato, Atsushi Taninaka, Taishiro Chikamori, Hidemi Shigekawa, Kazutaka Aonuma
Potential of Gold Nanoparticles for Noninvasive Imaging and Therapy for Vascular Inflammation 2021
Molecular Imaging and Biology
DOl
10.1007/s11307-021-01654-5
Hiromi Kurokawa, Atsushi Taninaka, Hidemi Shigekawa, and Hirofumi Matsui 69, 2
The cytotoxicity of cyclophosphamide is enhanced in combination with monascus pigment 2021
J. Clin. Biochem. Nutr. 131-136

DOl
10.3164/jcbn.20-197




Yusuke Arashida, Atsushi Taninaka, Takahiro Ochiai, Hiroyuki Mogi, Shoji Yoshida, Masamichi 14

Yoshimura, Osamu Takeuchi, and Hidemi Shigekawa

Low-frequency multiplex CARS microscopy with a high-repetition near-infrared supercontinuum 2021

laser

Appl. Phys. Express 122006
DOl

10.35848/1882-0786/ac39bl

Hiromi Kurokawa, Atsushi Taninaka, Himeni Shigekawa, and Hirofumi Matsui 10

Dabigatran etexilate induces gastric injury via mitochondrial reactive oxygen species 2021

production

Cells 2508
DOl

10.3390/cel 110102508

Yuya Murai, Shaochun Zhang, Takato Hotta, Zheng Liu, Takahiko Endo, Hiroshi Shimizu, Yasumitsu 15

Miyata, Toshifumi Irisawa, Yanlin Gao, Mina Maruyama, Susumu Okada, Hiroyuki Mogi, Tomohiro

Sato, Shoji Yoshida, Hidemi Shigekawa, Takashi Taniguchi, Kenji Watanabe, Canton-Vitoria Ruben,

Ryo Kitaura

A Versatile Post-Doping Towards Two-Dimensional Semiconductors 2021

ACS Nano

19225-19232

Dol
10.1021/acsnano.1c04584

Masaki Hada, Satoshi Ohmura, Yuki Yamamoto, Yoshiya Kishibe, Wataru Yajima, Ryo Shikata, Keishi 183

Akada, Shoji Yoshida, Jun-ichi Fujita, Shin-ya Koshihara, Yuta Nishina

Tracking the light-driven layer stacking of graphene oxide 2021

Carbon 612-619
DOl

10.1016/j .carbon.2021.07.058




Yoshida Shoji, Arashida Yusuke, Hirori Hideki, Tachizaki Takehiro, Taninaka Atsushi, Ueno 8

Hiroki, Takeuchi Osamu, Shigekawa Hidemi

Terahertz Scanning Tunneling Microscopy for Visualizing Ultrafast Electron Motion in Nanoscale 2021

Potential Variations

ACS Photonics 315-323
DOl

10.1021/acsphotonics.0c01572

Asakawa Kanta, Kim Dang-il, Yaguchi Shotaro, Tsujii Mikito, Yoshioka Katsumasa, Kaneshima 117

Keisuke, Arashida Yusuke, Yoshida Shoji, Shigekawa Hidemi, Kuwahara Masashi, Katayama Ikufumi,

Takeda Jun

Nanoscale phase change on Ge2Sb2Te5 thin films induced by optical near fields with 2020

photoassisted scanning tunneling microscope

Applied Physics Letters

211102-211102

DOl
10.1063/5.0032573

Nakanishi Terunobu, Yoshida Shoji, Murase Kota, Takeuchi Osamu, Taniguchi Takashi, Watanabe 7

Kenji, Shigekawa Hidemi, Kobayashi Yu, Miyata Yasumitsu, Shinohara Hisanori, Kitaura Ryo

The Atomic and Electronic Structure of 0° and 60° Grain Boundaries in MoS2 2019

Frontiers in Physics 59
DOl

10.3389/fphy.2019.00059

Yoshida Shoji, Hirori Hideki, Tachizaki Takehiro, Yoshioka Katsumasa, Arashida Yusuke, Wang Zi- 6

Han, Sanari Yasuyuki, Takeuchi Osamu, Kanemitsu Yoshihiko, Shigekawa Hidemi

Subcycle Transient Scanning Tunneling Spectroscopy with Visualization of Enhanced Terahertz 2019

Near Field

ACS Photonics 1356-1364

DOl
10.1021/acsphotonics.9b00266




Kobayashi Yu, Yoshida Shoji, Maruyama Mina, Mogi Hiroyuki, Murase Kota, Maniwa Yutaka, Takeuchi 13

Osamu, Okada Susumu, Shigekawa Hidemi, Miyata Yasumitsu

Continuous Heteroepitaxy of Two-Dimensional Heterostructures Based on Layered Chalcogenides 2019

ACS Nano 7527-7535
DOl

10.1021/acsnano.8b07991

Suzuki Takara, Mondal Richarj, Saito Yuta, Fons Paul, Kolobov Alexander V, Tominaga Junji, 31

Shigekawa Hidemi, Hase Muneaki

Photon energy dependence of Kerr rotation in GeTe/Sbh2Te3 chalcogenide superlattices 2019

Journal of Physics: Condensed Matter

415502-415502

DOl
10.1088/1361-648X/ab2e9f

Hiromi Kurokawa, Hirofumi Matsui, Hiromu Ito, Atsushi Taninaka, Hidemi Shigekawa, Gjergj 19

Dodbiba, Yuezhou Wei and Toyohisa Fujita

Antioxidant Effect of Hydrogen Nanobubble Contributes to Suppression of Tumor Cell Growth 2019

Biomedical Journal of Scientific & Technical Research 14592
DOl

10.26717/BJSTR.2019.19.003361

Takeuchi Osamu, Mogi Hiroyuki, Wang Zi-Han, Yoon Cheul Hyun, Taninaka Atsushi, Yoshida Shoji, 58

Shigekawa Hidemi

New delay-time modulation scheme for optical pump?probe scanning tunneling microscopy (OPP-STM) 2019

with minimized light-intensity modulation

Japanese Journal of Applied Physics SIIA12-S11A12

DOl
10.7567/1347-4065/ab1255




Mogi Hiroyuki, Bamba Takafumi, Murakami Mutsuaki, Kawashima Yuki, Yoshimura Masamichi, Taninaka
Atsushi, Yoshida Shoji, Takeuchi Osamu, Oigawa Haruhiro, Shigekawa Hidemi

Ultimate High Conductivity of Multilayer Graphene Examined by Multiprobe Scanning Tunneling 2019

Potentiometry on Artificially Grown High-Quality Graphite Thin Film

ACS Applied Electronic Materials 1762-1771
DOl

10.1021/acsaelm.9b00298

Motojima Mari, Suzuki Takara, Shigekawa Hidemi, Kainuma Yuta, An Toshu, Hase Muneaki 27

Giant nonlinear optical effects induced by nitrogen-vacancy centers in diamond crystals 2019

Optics Express

32217-32217

DOl
10.1364/0E.27.032217

Yoshioka Katsumasa, lgarashi lIppo, Yoshida Shoji, Arashida Yusuke, Katayama Ikufumi, Takeda 44

Jun, Shigekawa Hidemi

Subcycle mid-infrared coherent transients at 4 MHz repetition rate applicable to light-wave- 2019

driven scanning tunneling microscopy

Optics Letters 5350-5350
DOl

10.1364/0L.44.005350

Kurokawa Hiromi, Ito Hiromu, Terasaki Masahiko, Matano Daisuke, Taninaka Atsushi, Shigekawa 14

Hidemi, Matsui Hirofumi

Nitric oxide regulates the expression of heme carrier protein-1 via hypoxia inducible factor-1 2019

o stabilization

PLOS ONE e0222074
DOl

10.1371/journal .pone.0222074




Taninaka Atsushi, Yoshida Shoji, Sugita Yoshihiro, Takeuchi Osamu, Shigekawa Hidemi 11

Evolution of local conductance pathways in a single-molecule junction studied using the three- 2019

dimensional dynamic probe method

Nanoscale 5951-5959
DOl

10.1039/C9NR0O0717B

Mogi Hiroyuki, Wang Zi-Han, Bamba Takafumi, Takaguchi Yuhei, Endo Takahiko, Yoshida Shoji, 12

Taninaka Atsushi, Oigawa Haruhiro, Miyata Yasumitsu, Takeuchi Osamu, Shigekawa Hidemi

Development of laser-combined scanning multiprobe spectroscopy and application to analysis of 2019

WSe2/MoSe2 in-plane heterostructure

Applied Physics Express

045002-045002

DOl
10.7567/1882-0786/ab09b9

Wang Zi-Han, Yoon Cheul-Hyun, Yoshida Shoji, Arashida Yusuke, Takeuchi Osamu, Ohno Yuzo, 21

Shigekawa Hidemi

Surface-mediated spin dynamics probed by optical-pump-probe scanning tunneling microscopy 2019

Physical Chemistry Chemical Physics 7256 7260
DOl

10.1039/C8CP07786J

Mogi Hiroyuki, Wang Zi-han, Kikuchi Ryusei, Hyun Yoon Cheul, Yoshida Shoji, Takeuchi Osamu, 12

Shigekawa Hidemi

Externally triggerable optical pump-probe scanning tunneling microscopy 2019

Applied Physics Express

025005-025005

DOl
10.7567/1882-0786/aaf8b2




Shoji Yoshida, Osamu Takeuchi, Haruhiro Oigawa, and Hidemi Shigekawa 53, 4
Probing spin dynamics by time-resolved STM 2018
Kotaibutsuri, Solid State Physics 165-172
DOI
73
2018
314-317
DOI
Hidemi Shigekawa, and Shoji Yoshida 28, 4
Laser-combined Scanning Tunneling Microscopy and Its Applications 2018
Association of Asia Pacific Physical Societies 9-18
DOI
Sugita Yoshihiro, Taninaka Atsushi, Yoshida Shoji, Takeuchi Osamu, Shigekawa Hidemi 8
The effect of nitrogen lone-pair interaction on the conduction in a single-molecule junction 2018
with amine-Au bonding
Scientific Reports 5222

DOl
10.1038/s41598-018-22893-7




Yoshioka K., Katayama I., Arashida Y., Minami Y., Kitajima M., Yoshida S., Shigekawa H., Takeda 3
J.

Coherent Manipulation of Electrons in a Tunnel Junction with Carrier-Envelope Phase Controlled 2017
THz Electric Fields

Nonlinear Optics

DOl
10.1364/NL0.2017 .NW2A.3

Nakanishi Terunobu, Kitaura Ryo, Kawai Takazumi, Okada Susumu, Yoshida Shoji, Takeuchi Osamu, 121
Shigekawa Hidemi, Shinohara Hisanori

Modulation of the Local Density of States of Carbon Nanotubes by Encapsulation of Europium 2017
Nanowires As Observed by Scanning Tunneling Microscopy and Spectroscopy

The Journal of Physical Chemistry C 18195-18201

DOl
10.1021/acs. jpcc.7b04047

Hiroyuki Mogi, Yu Kobayashi, Atsushi Taninaka, Ryuji Sakurada, Takahiro Takeuchi, Shoji 56
Yoshida, Osamu Takeuchi, Yasumitsu Miyata, and Hidemi Shigekawa

Scanning Tunneling Microscopy/Spectroscopy on MoS2 Embedded Nanowire Formed in CVD-Grown Mol- 2017
xWxS2 Alloy

Jpn. J. Appl. Phys. 08LB06
DOl

Osamu Takeuchi, Takahiro Ochiai, Shoji Yoshida and Hidemi Shigekawa 60, 10

Local Performance Evaluation of Organic Solar Cell Using Scaninng Tunneling Microscopy (STM) 2017

JVSC (Shinku) 381-387

DOl




MARUMOTO Kazuhiro, KOSUGA Atsushi, LIU Dong, TAKEUCHI Osamu, SHIGEKAWA Hidemi

85

Dependence of the Device Performance of Polymer Solar Cells on the Insertion of Metal 2017

Nanoparticle Layers at the Electron-collecting Electrodes

Electrochemistry 272-275
DOl

10.5796/electrochemistry.85.272

151 30 76

THz - STM

2022 69

2022

THz-STM
97
2021
JST

2021




2021 82

50

2021

100 ps

2021 82

2021

STM

WS2/WSe2

2021 82

2021

2021 82

2021




STM

2021 82
2021
TMDC STM

2021 82

2021

2021 82

2021

STM

2021 82

2021




Yuki Yamamoto, Satoshi Ohmura, Yoshiya Kishibe, Wataru Yajima, Ryo Shikata, Keishi Akada, Shoji Yoshida, Jun-ichi Fujita,
Shin-ya Koshihara, Yuta Nishina, Masaki Hada

Ultrafast Time-Resolved Electron Diffraction Capturing Layer Stacking Dynamics of Graphene Oxide

OLC 2021

2021

STM WS2

2021

2021

STM

2021

2021

0. Takeuchi , Y. Fujimaki , T. Kogure , H. Mogi , Y. Arashida , S. Yoshida , A. Taninaka and H. Shigekawa

100 ps time resolution realized with optical-pump bias-voltage-probe scanning tunneling microscopy

The 9th International Symposium on Surface Science (1SSS-9) ~Toward Sustainable Development~

2021




Hiroyuki Mogi, Ryosuke Mizuno, Naoki Wada, Yasumitsu Miyata, Yusuke Arashida, Atsushi Taninaka, Shoji Yoshida, Osamu
Takeuchi and Hidemi Shigekawa

Revealing Local Exciton Dynamics on a Monolayer WS2 probed by Time-resolved Multiprobe STM

The 9th International Symposium on Surface Science (1SSS-9) ~Toward Sustainable Development~

2021

Y. Arashida , M. Ishikawa , A. Hatanaka , N. Umeda , H. Mogi , S. Yoshida , 0. Takeuchi and H. Shigekawa

Field-driven ultrafast STM using sub-cycle mid-infrared pulses

The 9th International Symposium on Surface Science (1SSS-9) ~Toward Sustainable Development~

2021

Osamu Takeuchi, Yoshihiro Fujimaki, Taichi Kogure, Hiroyuki Mogi, Yusuke Arashida, Shoji Yoshida, Atsushi Taninaka, and

Hidemi Shigekawa

Development of Optical-pump Biasvoltage-probe Time-resolved STM

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021

H. Mogi

Development of Time resolved Multiprobe STM and Applications for atomic layered materials

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021




Tomohiro Sato, Keita Ito, Jinbo Peng, Hiroyuki Mogi, Osamu Takeuchi, Shoji Yoshida, Yasumitsu Miyata, Hidemi Shigekawa

Fabrication of large-area twisted bilayer TMDC moire superlattice

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021

A. Hatanaka, Y. Arashida, M. Ishikawa, H. Mogi, S. Yoshida, O. Takeuchi, and H. Shigekawa

Time-resolved measurement of tunneling current on MoTe2 using multi-terahertz STM

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021

M Kamiyanagi, A Taninaka, Y Nagoshi, S Ugajin, H Kurokawa, H Matsui, O Takeuchi, and H Shigekawa

Direct Observation of Effect s of Photodynamic Therapy using Atomic Force Microscopy

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021

Naoki Umeda, Yusuke Arashida, Masashi Ishikawa, Akira Hatanaka, Hiroyuki Mogi, Shoji Yoshida, Osamu Takeuchi and Hidemi
Shigekawa

Combining high repetition subcycle MIR and THz pulses to study field-driven phenomena in condensed matters

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021




K. Iwaya, M. Yokota, H. Hanada, O. Takeuchi, H. Shigekawa and Y. Miyatake

Development of externally triggerable optical pump-probe scanning tunneling microscope with time resolution of approximately
70 ps

29th International Colloguium on Scanning Probe Microscopy (ICSPM29) 35

2021

STM WS2/WSe2

2020 81

2020

Dang-il Kim, Kanta Asakawa, Shotaro Yaguchi, Mikito Tsujii, Keisuke Kaneshima, Katsumasa Yoshioka, Yusuke Arashida, Shoji
Yoshida, Hidemi Shigekawa, Masashi Kuwahara, Ikufumi Katayama, and Jun Takeda

Nanoscale phase transition of Ge2Sb2Te5 induced by locally enhanced laser fields at a tunnel junction

2020 81
2020
Laser Week in Kochi( 41 30 16 )

2020




Porphylipoprotein PDT PDT in vitro/ in vivo

Laser Week in Kochi( 41 30 16
2020

SPM
2020

H. Shigekawa

Time-Resolved Scanning Tunneling Microscopy and its Applications

the virtual symposium “'Scanning Probe Microscopy: Current Status and Future Trends"

2020

STM

2020

2020




STM

2020

2020

STM

WS2/WSe2

2020

2020

AFM

2020

2020

Nb

WSe2

STM/STS

2020

2020




0. Takeuchi, T. Kogure, Y. Fujimaki, S. Nagai, T. Nishi, Y. Kudo, S. Yoshida and H. Shigekawa

Dynamics in Photoelectric Conversion in C60/Pentacene System

28th International Colloguium on Scanning Probe Microscopy (I1CSPM28)

2020

R. Kikuchi, H. Mogi, R. Mizuno, N. Wada, Y. Miyata, Y. Arashida, S. Yoshida, O. Takeuchi and H. Shigekawa

Nanoscale Spatially Resolved Observation of Photoexicited Carrier Dynamics in WS2/WSe2 Intralayer Heterostructure Device

28th International Colloguium on Scanning Probe Microscopy (I1CSPM28)

2020

2021

Sub-cycle transient spectroscopy and its applications

SPring-8
(NANOSPEC 2021)

2021




Nikola Subotic, Takanari Kashiwagi, Jovan Mirkovic, Osamu Takeuchi, Hidemi Shigekawa, Takashi Mochiku, Kazuo Kadowaki

Study of topological nature of superconducting and normal states of RhPb2

2021 APS March Meeting

2021

2021 68

2021

2021 68

2021

NV

2021 68

2021




Hidemi Shigekawa

Laser-combined STM and its applications: new microscopy techniques for nanoscale science

The 69th Seminar on RIKEN Center for Advanced Photonics (69th RAP Seminar)

2021

Hidemi Shigekawa

Time-resolved STM and its applications

Taiwan-AVS conference Advances in Scanned Probe Microscopy

2021

H. Shigekawa

Sub-Cycle Scanning Tunneling Spectroscopy and its Applications

8th International Conference on Scanning Probe Spectroscopy (SPS®19)

2019

Kanta Asakawa, Shotaro Yaguchi, Katsumasa Yoshioka, lkufumi Katayama, Yusuke Arashida, Shoji Yoshida, Hidemi Shigekawa,
Masashi Kuwahara, and Jun Takeda

Nanoscale phase change on Ge2Sb2Te5 induced by laser-driven STM

HQS Ottawa Workshop

2019




H. Shigekawa

Transient dynamics in organized small structures probed by laser-combined STM

16th International Conference on Nanosciences and Nanotechnologies

2019

STM

167/182

2019

H. Shigekawa

Sub-cycle transient scanning tunneling spectroscopy and its applications

From the NanowWorld to StarDust (NW2SD)

2019

2019




H. Shigekawa

Phase-controlled optical pump-probe STM and

its applications

ACS Fall 2019 National Meeting & Exposition

2019

THz Tip THz
2019 80

2019

2019 80

2019

THz-STM™
2019 80

2019




, , Zi han Wang, Yoon Cheul Hyun,

STM WSe2

2019 80
2019
STM/STS

2019 80
2019

STM
2019 80
2019

NV

2019 80

2019




Ge2Sh2Te5

2019 80

2019

Hiroyuki Mogi, Zi-Han Wang, Takafumi Bamba, Yuhei Takaguchi, Takahiko Endo, Shoji Yoshida, Atsushi Taninaka, Haruhiro
Oigawa, Yasumitsu Miyata, Osamu Takeuchi, and Hidemi Shigekawa

Photoresponse of WSe2/MoSe2 in-plane heterostructure probed by a laser-combined multiprobe spectroscopy

Recent Progress in Graphene & 2D Materials Research (RPGR2019)

2019

THz-STM

2019

2019

STM Ge2Sh2Te5

2019

2019




WSe2/MoSe2

2019

2019

STM

2019

2019

MoS2/MoSe2

2019

2019

I. Katayama, K. Yoshioka, Y. Arashida, K. Asakawa, S. Yoshida , H. Shigekawa and J. Takeda

Terahertz Field-Induced Electron Tunneling and its Future Applications toward Nanoscopy

Materials Research Meeting 2019 (MRM2019)

2019




Hisanori Kosuge, Maki Nakamura, Ayako Oyane, Kazuko Tajiri, Nobuyuki Murakoshi, Satoshi Sakai, Akira Sato, Atsushi Taninaka,
Hidemi Shigekawa, Taishiro Chikamori, Masaki leda, Kazutaka Aonuma

Gold nanoparticles allow detection and photothermal ablation of vascular macrophages

American Heart Association Scientific Sessions

2019

2019

Dang-il Kim, Kanta Asakawa, Shotaro Yaguchi, Katsumasa Yoshioka, Ikufumi Katayama, Yusuke Arashida, Shoji Yoshida, Hidemi
Shigekawa, Masashi Kuwahara, and Jun Takeda

Nanoscale amorphization of Ge2Sb2Te5 by laser-driven STM

International Symposium on Hybrid Quantum Systems 2019 (HQS2019)

2019

Mari Motojima, Yuta Kainuma, Toshu An, Hidemi Shigekawa, and Muneaki Hase

Nonlinear optical response from diamonds; the effect of NV centers

2019 MRS Fall Meeting & Exhibit

2019




Hidemi Shigekawa

Laser-conbined STM and its applications: new microscopy techniques for nanoscale science

7th Global Nanotechnology Congress and Expo (Nanotechnology-2019)

2019

0. Takeuchi, S. Koshiji, Y. Koshino, S. Nagai, T. Nishi, S. Tomiya, A. Taninaka, S. Yoshida, H. Shigekawa

Local Photoelectric Efficiency Distribution of C60/Pentacene Planner- Junction

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

Y. Arashida, A. Taninaka, T. Ochiai, K. Saito, S. Ugajin, H. Kurokawa, H. Matsui, S. Yoshida, 0. Takeuchi, M. Yoshimura, H.
Shigekawa

Development of tip-enhanced single beam coherent anti-stokes Raman scattering microscopy

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

H. Mogi, Z. Wang, T. Bamba, Y. Takaguchi, T. Endo, S. Yoshida, A. Taninaka, H. Oigawa, Y. Miyata, O. Takeuchi, H. Shigekawa

Photoresponse Measurements of Monolayer WSe2MoSe2 In-plane Heterostructure by an Optically-excited Multiprobe method

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019




H. Mogi, T. Bamba, M. Murakami, Y. Kawashima, M. Yoshimura, A. Taninaka, S. Yoshida, O. Takeuchi, H. Shigekawa

Ultimate High Conductivity probed by Multiprobe Scanning Tunneling Potentiometry on a High-Quality Graphite Thin Film

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

Yoshiyasu Shinomiya, Kanta Asakawa, Shotaro Yaguchi, Dang-il Kim, Katsumasa Yoshioka, Ikufumi Katayama, Yusuke Arashida,
Shoji Yoshida, Hidemi Shigekawa, Masashi Kuwahara and Jun Takeda

Nanoscale amorphization of Ge2Sb2Te5 by laser-driven STM

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

H. Ueno, S. Yoshida, Y. Arashida, Y. Shinomiya, H. Hirori, T. Takehiro, 0. Takeuchi, H. Shigekawa

Atomic scale ultrafast dynamics at surfaces imaged by time-resolved THz-STM

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

Shunta Ugajin, Atsushi Taninaka, Hiromi Kurokawa, Kotaro Saito, Yu Nagoshi, Osamu Takeuchi, Hirofumi Matsui, Hidemi
Shigekawa

Analysis of Oxidative Stress on Cancer Cell using Atomic Force Microscopy

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019




I. lgarashi, K. Yoshioka, S. Yoshida, Y. Arashida, I|. Katayama, J. Takeda, and H. Shigekawa

Generation of high-repetition sub-cycle mid-infrared pulses for ultrafast time-resolved STM

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

M. Motojima, T. Nakayama, H. Shigekawa, Y. Kainuma, T. An, and M. Hase

Ultrafast nonlinear optical effects induced by nitrogen-vacancy centers in type-lla diamond

International Symposium on Quantum Technologies (1SQT2019)

2019

Hidemi Shigekawa

Laser-combined STM and its applications:new microscopy techniques for nanoscale science

2020

2019 BEST FACULTY MEMBER

2020




STM

2020 67
2020
S. Yoshida, Y. Arashida, H. Hirori, T. Tachizaki, H. Ueno, I. lgarashi, Y. Shinomiya, O.Takeuchi, and H. Shigekawa

sub-ps Snapshot of Electron Dynamics in an Organic Thin Film Captured by THz-STM

27th International Colloguium on Scanning Probe Microscopy (ICSPM27)

2019

STM

2018

Hidemi Shigekawa

Phase controlled laser-combined STM

2018 KPS Spring Meeting

2018




Hidemi Shigekawa

Phase-controlled laser-combined STM

2018

H. Mogi, T. Bamba, Y. Kawashima, M. Murakami, S. Yoshida, O. Takeuchi, and H. Shigekawa

Multi-probe Scanning Tunneling Potentiometry on a High Quality Graphite

3rd International Workshop on “ Charge Transport with Multi-Tip STM Techniques

2018

S. Yoshida, T. Atsushi, Y. Sugita, 0. Takeuchi, H. Shigekawa

Revealing the conformational dynamics in a single-molecule junction by site- and angle resolved dynamic probe method

2018 International Conference on Nanoscience + Technology (ICN+T 2018)

2018

S. Yoshida, H. Hirori, T. Tachizaki, 0. Takeuchi, H. Shigekawa

Ultrafast photo-induced dynamics probed by time resolved THz-STM

2018 International Conference on Nanoscience + Technology (ICN+T 2018)

2018




H. Mogi, T. Bamba, A. Taninaka, S. Yoshida, 0. Takeuchi, and H. Shigekawa

Local resistivity measurement by multiprobe scanning tunneling potentiometry

2018 International Conference on Nanoscience + Technology (ICN+T 2018)

2018

Z. H. Wang, C.H .Yoon, S. Yoshida, 0. Takeuchi and H. Shigekawa

Surface-mediated electron spin dynamics of Mn deposited GaAs (110) probed by Optical Pump-probe Scanning Tunneling
Microscopy

2018 International Conference on Nanoscience + Technology (ICN+T 2018)

2018

Yu Kobayashi, Shoji Yoshida, Toshifumi Irisawa, Naoya Okada, Lim Hong-En, Kenji Watanabe, Takashi Taniguchi, Yutaka Maniwa,
Osamu Takeuchi, Hidemi Shigekawa, Yasumitsu Miyata

Alkali metal-assisted growth in metal-organic chemical vapor deposition of two-dimensional layered chalcogenides

55

2018

79

2018




STM /2 WSse2 2

79

2018

TMDC STM

79

2018

CVD

79

2018

Atsushi Taninaka, Shoji Yoshida, Yoshihiro Sugita, Osamu Takeuchi, and Hidemi Shigekawa

Conformational Effect in Single Molecular Junction for Short-Distance Electrodes studied by Molecular Dynamics Simulation
and Dynamic Probe Method

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018




Shoji Yoshida, Hideki Hirori, Takehiro Tachizaki, Satoki Nagai, Yoshiyasu Shinomiya, Hiroki Ueno, Osamu Takeuchi and Hidemi
Shigekawa

Ultrafast dynamics at surfaces probed by time resolved THz-STM

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018

Z.H. Wang, H. Mogi, C.H.Yoon, S. Yoshida, 0. Takeuchi, Y. Ohno, and H. Shigekawa

Optical Pump-probe Multiprobe Scanning Tunneling Microscopy on Transient Carrier Dynamics in Semiconductors

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (1CSPM26)

2018

Hiroyuki Mogi, lbuki Kuroda, Yuki Kawashima, Mutsuaki Murakami, Shoji Yoshida, Osamu Takeuchi and Hidemi Shigekawa

Local Conductivity Measurement on a High Quality Graphite by Multi-probe Scanning Tunneling Potentiometry

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018

Z.H. Wang, C.H.Yoon, S. Yoshida, 0. Takeuchi, Y. Ohno, and H. Shigekawa

Surface Impurity Affected Electron Spin Dynamics in GaAs Probed by Optical Pump-probe Scanning Tunneling Microscopy

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018




Kota Murase, Yu Kobayashi, Shoji Yoshida, Osamu Takeuchi, Yasumitsu Miyata, Hidemi Shigekawa

Band Modulation Appearance on TMDC Lateral Heterojunctions

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018

K. Shinohara, S. Koshiji, T. Matsui, A. Suzuki, A. Taninaka, S. Yoshida, 0. Takeuchi, and H. Shigekawa

Nanoscale characterization of MDMO-PPV:PCBM Solar Cells by photo-assisted STM

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (1CSPM26)

2018

Kotaro Saito, Atsushi Taninaka, Shunta Ugajin, Eiko Hayaki, Osamu Takeuchi, Hidemi Shigekawa

Influence of Extracellular Stress on Cancer Cell Studied by Atomic Force Microscopy

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018

Yoshiyasu Shinomiya, Shoji Yoshida, Hiroki Ueno, Satoki Nagai, Hideki Hirori, Takehiro Tachizaki, Osamu Takeuchi and Hidemi
Shigekawa

Direct characterization of terahertz near field waveform around metal nanotip by multiphoton photoemission

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018




Ibuki Kuroda, Hiroyuki Mogi, Yuhei Takaguchi, Yasumitsu Miyata, Shoji Yoshida, Osamu Takeuchi and Hidemi Shigekawa

Two-probe Measurement of CVD grown WSe2 on Si02/Si by Using Conductive AFM Cantilevers

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (I1CSPM26)

2018

S. Koshiji, K. Shinohara, T. Matsui, A. Suzuki, A. Taninaka, S. Yoshida, 0. Takeuchi, and H. Shigekawa

Application of Light-Modulated Scanning Tunneling Spectroscopy (LM-STS) to Pentacene-based Organic Solar Cells

14th International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures (ACSIN-14) & 26th
International Colloquium on Scanning Probe Microscopy (1CSPM26)

2018

THz STM

2018

2018

Z .H Wang, C _H Yoon, 0. Takeuchi and H. Shigekawa

Electron Spin Dynamics of GaAs Surface with Manganese Adatoms Measured by Optical Pump-Probe Scanning Tunneling Microscopy

2018

2018




THz

2018

2018

SPM

2019

Hidemi Shigekawa

Phase-controlled laser-combined STM and its applications

BIT" s 5th Annual World Congress of Smart Materials-2019

2019

Ge2Sh2Te5

2019 66

2019




Zi-Han Wang, Cheul Hyun Yoon,

STM

2019 66
2019

STM
2019 66
2019

Hidemi Shigekawa

What can we do by optical pump-probe STM?

19th International Scanning Probe Microscopy Conference (Kyoto 2017)

2017

STM

73

2017




27

2017

K. Yoshioka, 1.

Katayama, Y. Arashida, Y. Minami, M. Kitajima, S. Yoshida, H. Shigekawa, and J. Takeda

Coherent Manipulation of Electrons in a Tunnel Junction with Carrier-Envelope Phase Controlled THz Electric Fields

Nonlinear Optics (NLO)

2017
STM Wse2

2017 78

2017

1,4-

2017 78

2017




MOCVD TMDC STM

2017 78
2017
MOCVD TMDC
2017 78
2017

Yu Kobayashi, Shoji Yoshida, Kota Murase, Naoya Okada, Toshifumi Irisawa, Yutaka Maniwa, Hidemi Shigekawa, Yasumitsu Miyata

Growth and characterization of transition metal dichalcogenides using halide-assisted MOCVD

53

2017

Hidemi Shigekawa

What can we do by laser-combined STM?

The 9th International Workshop on Nanoscale Spectroscopy and Nanotechnology (NSS9)

2017




H. Mogi, Z.-h. Wang, Y. Takaguchi, T. Bamba, S. Yoshida, Y. Miyata, 0. Takeuchi and H. Shigekawa

Transient Carrier Dynamics of WSe2 monolayer Observed by Multi-probe Optical Pump-probe STM

The 8th International Symposium on Surface Science (1SSS-8)

2017

Y. Sugita, S. Yoshida, A. Taninaka, O. Takeuchi and H. Shigekawa

3D Dynamic Probe Analysis of 1,4-Benzenediamine Single-Molecule Junction

The 8th International Symposium on Surface Science (1SSS-8)

2017

K. Murase, Y. Kobayashi, S. Yoshida, O. Takeuchi, Y. Miyata and H. Shigekawa

Atomic scale characterization of MOCVD grown TMDC monolayer by STM

The 8th International Symposium on Surface Science (1SSS-8)

2017

0. Takeuchi, T. Ochiai, K. Shinohara, A. Gomi, F. Ohashi, A. Taninaka, S. Yoshida and H. Shigekawa

Local Characterization of Organic Solar Cells by STM

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017




A. Taninaka, S. Yoshida, Y. Sugita, 0. Takeuchi and H. Shigekawa

Investigation of Conformational Effects in Single-Molecule Junction using Molecular Dynamics Simulation and Dynamic Probe
Method

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

H. Mogi, Z. Wang , Y. Takaguchi, T. Bamba, S. Yoshida, Y. Miyata, 0. Takeuchi and H. Shigekawa

Detecting Ultrafast Carrier Dynamics of WSe2 monolayer by a Multi-probe Optical Pump-probe STM

25th International Colloguium on Scanning Probe Microscopy (I1CSPM25)

2017

Z.H. Wang, C.H. Yoon, H. Ueno, S. Yoshida, Y. Miyata, 0. Takeuchi and H. Shigekawa

Electron Spin Dynamics in MoSe2 Observed by Optical Pump-Probe Scanning Tunneling Microscopy

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

Y. Sugita, S. Yoshida, A. Taninaka, O. Takeuchi, and H. Shigekawa

The effects of molecular conformation on 1,4-Benzenediamine single molecular conductance

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017




Takahiro Takeuchi, Shintaro Yoshimura, Akiko Ueda, Syuta Honda, Shoji Yoshida, Osamu Takeuch, Yutaka Maniwa, Yasumitsu
Miyata, Hidemi Shigekawa

Localized electronic state of Re dopant in monolayer MoS2 studied by STM/STS

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

T. Bamba, H. Mogi, I. Kuroda, A. Taninaka, S. Yoshida, 0. Takeuchi, and H. Shigekawa

Development of non-destructive local electrical conductivity measurement by using a multi-probe STM

25th International Colloguium on Scanning Probe Microscopy (I1CSPM25)

2017

A. Gomi, F. Ohashi, K. Shinohara, T. Yasuda, S. Yoshida, O. Takeuchi and H. Shigekawa

Light emission from organic thin film solar cell measured by STM-LES

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

T. Kishi, H. Ueno, Z.H. Wang, S. Yoshida, 0. Takeuchi and H. Shigekawa

Improvement of OPP-STM for coherent phonon measurement in Bi2Te2Se

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017




F. Ohashi, A. Gomi, K. Shinohara, S. Yoshida, A. Taninaka, 0. Takeuchi and H. Shigekawa

STM Emission Spectroscopy on Organic Solar Cell

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

Kazutaka Shinohara, Atsushi Taninaka, Shoji Yoshida, Osamu Takeuchi and Hidemi Shigekawa

Nanoscale Evaluation of Organic Solar Cells by Light-Modulated Scanning Tunneling Microscopy

25th International Colloguium on Scanning Probe Microscopy (I1CSPM25)

2017

K. Murase, Y. Kobayashi, S. Yoshida, O. Takeuchi, Y. Miyata, and H. Shigekawa

STM observation to double hetero junction of TMDC monolayer made by MOCVD

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017

S. Nagai, S. Yoshida, H. Hirori, T. Tachizaki, 0. Takeuchi, and H. Shigekawa

Development of time resolved THz-STM

25th International Colloguium on Scanning Probe Microscopy (ICSPM25)

2017




Hidemi Shigekawa

Optical pump-probe scanning tunneling microscopy -present and future-

45th Conference on the Physics and Chemistry of Surfaces and Interfaces (PCSI-45)

2018

2018

2018

Hidemi Shigekawa

Ultrafast optical pump-probe scanning tunneling microscopy

APS March Meeting 2018

2018

MDMO-PPV :PCBM STM

65

2018




MoS2 Re STM/STS
65
2018
ST™
65
2018
ST™
16 SPring-8 13
2018
ST™

2017




2021

576

2020

192
H. Shigekawa, S. Yoshida 2020
CRC Press 452
Ultrafast optical pump-probe scanning probe microscopy/spectroscopy

2020

558

STM




2020

288

H. Shigekawa

2018

Springer

749-753

Compendium of Surface and Interface Analysis

2020-100165 2020
2019-085774 2019
2018-233878 2018
G007P17005 2018

2018-153746

2018




http://dora.bk.tsukuba.ac.jp/index.html

http://dora.bk.tsukuba.ac.jp/egmgbs/index.html

(HASEGAWA Yukio)

2018

1

(80252493) (12601)
(TAKEUCHI Osamu)

(20361321) (12102)
(HASE Muneaki)

(40354211) (12102)
(OIGAWA Haruhiro)

(60223715) (12102)
(YOSHIDA Syoji)

(90447227) (12102)




(TANINAKA Atushi)

(80400638)

(12102)




