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Corporate Philosophy &«ms

UNISOKU contributes to the development of science and technology by providing
customers with measurement systems that meet their exploration needs.
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We have been constantly developing
and manufacturing systems with
a spirit of challenge to meet the needs
of our customers. In the world of rapid
technological progress, we will continue
fo strive to meet our customers’ demands
and to propose the best possible
products.
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President and CEO Yutaka Miyatake
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We would like to thank our customers
and all those involved in our business
for the 50th year since our foundation.
We aim to contribute to society and
achieve steady growth by listening to
our customers' needs and incorporating
them into our management policy.
We take our customers' opinions
seriously and will continue to take on the
challenge of realizing new 'uniqueness'.
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The last three years have seen a series
of global events that have forced
everyone to change their previous
values. We will continue to face our
products and customers with a sense
of gratitude and humbleness while
considering what we can change and
how we can contribute to society in
the future.
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Time-resolved STM paper was
published in Scientific Reports.
UNISOKU and Univ. of Tsukuba
conducted a joint press release.
BRSO AESTMERSIHNScientific Reports
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Development of USM1800 was\
featured in the Nikkan Kogyo
Simbun.
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The UNISOKU main building was
refurbished and the dining room
was newly set up.
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Dr. Iwaya presented at the \
conference (ISLNN2023) in
Guizhou, China.
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UNISOKU welcomed an inter-\
national internship student from
Yoshida lab at Kanazawa
University.
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Three papers using UNISOKU\
systems were simultaneously
published in Nature.
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UNISOKU contributed to ICP2023
in Sapporo as an exhibitor,

an organizer of the luncheon
seminar, and an oral presenter.
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Founder Toshihiko
Nagamura passed away.
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UNISOKU sponsored the 2nd
Suito Kurawanka Fireworks
Festival.
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UNISOKU recieved 'Excellence\
Award' & 'Environmental
Contribution Special Award' in
the 35th Small/Medium-Enter-
prise Excelllent New Technolo-
gy/Product Award.
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A new member joined
the Production department.

The Sales Meeting 2023 was \
held in UNISOKU.
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A new member joined the
Optical instruments department.
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UNISOKU was introduced in
the leakata Clty Job Book.
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UNISOKU was awarded for The\
57th (Fiscal Year 2023)

Good Company Award Special
Prize.
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Dr. Yokota gave a poster
presentation about
Time-Resolved AFM at ICSPM31.
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History of our founder, Toshihiko Nagamura

1974

1961

1966

Our founder, Toshihiko Nagamura, who retired in 2013,
passed away on June 17, 2023 (age 86).
Once again, we would like to express our deepest gratitude to
his foundation and great contribution to the development of the business,
training of many employees, and field of science.

2013 FEICERLIZAIEEZEDRIMRE KL,
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Founded Union Giken Co., Ltd. in 1970.
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Founded Union Sokki Co., Ltd.(Nov.)
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Launched numerous original spectroscopy system to the market.
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With Dr. M. Eigen, One of the Pioneers in Chemical Reaction Kinetics
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Automatic polarimeter
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Light Scattering Photometer
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Renamed Union Sokki Co., Ltd. to
UNISOKU Co., Ltd. (Oct.)
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Gas-pressure based stopped-flow spectroscopy system
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Productized Japan’s first ambient STM system and started its sales.
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Snapshot during a company trip to Korea

1st UNISOKU STM USM-101 -
HERTBEICT

AZVIRHID STM

1st UNISOKU STM data
AZVIRGID STM &

]989‘ Productized Ultra-high Vacuum STM systems and started its sales.

1991 ¢

1996

1999
2000

2002
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Ultra-high Vacuum STM  USM-301U
HeEZ STM

Productized Ultra-high Vacuum Low Temperature STM systems and started its sales.
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Ultra-high Vacuum

Low Temperature STM system
USM-602

HEEZEE STM

Ultra-high Vacuum
Low Temperature
STM system USM-501
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Built the new head office in Kasugano, Hirakata city
(the current location) and moved head office.
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Started sales of 2K High Magnetic Field STM, USM1300.
2K Bt STM (USM13004]51%) DERFEBHE

In the 2000s, the domestic SPM sales gradually dropped,
at the same time, UNISOKU began to expand business in overseas.

2000 ABESPMERNTE EIFEONMTTEL.
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Productized 400mK Very Low Temperature USM1300 systems
and started its sales.
400mK HR{ERUSM 13000 &t BRFEREEA

Delivered USM1200 to South Korea as the first STM in oversea.
BNEELTHIESHTDSTM, USM1200% 52 E [THIA

Taken at a conference in China in 2006, he has taken
the lead in developing SPM's overseas business.

2006 FHEDFRICT BSKHEICIIB
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2003

2004

2007

2010
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Awarded for “Technological Achievement Award” from
The Japan Society for Analytical Chemistry for the
development of fast reaction analysis/nanoscale
surface analysis.
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o Delivered USM1300 to Prof. Goran Lab of Argonne National Laboratory as 1st STM in the USA and
joined its installation in person.
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2023 was really a sad year that we lost Nagamura-san.

| was very fortunate to meet Nagamura-san during my first trip to Japan.
He was a remarkable person with a big heart.

| cherish and remember all the moments that | spent with him in Japan
and in Chicago.

From Prof. Goran Karapetrov, Drexel University

At RHK Sales Meeting in 2004
2004£ERHK Sales MeetinglZ T

@ Started sales of Ultra-high Vacuum Low Temperature SPM systems
(USM-1400 series).

R EZERER SPM X7 L USM-1400 ') — X % BRFEREA
Delivred USM1300 to Prof. Xue Lab of Chinese Academy of Sciences as 1st STM in China.
FREMAELTHISHTDSTM, USM1300% FEFIFPE XuetAZZZEITHIA

Delivered 1st USM1400 in China with optical detector to Prof. Dong Lab of USTC.
FEmEE L THISH TDOUSMT4008STMZ R EIRIF R ifTKF Dongfigt = [THIA

| am very sad to hear that Nagamura-san, my dear old friend, passed away
two days ago.Yes, he has been a very good friend of mine all these years,
with a lot of beautiful memories in developing advanced photon-STM
systems together, plus happy times in enjoying life and nature.

Please send my condolences to his family members.

May Nagamura-san rest in peace in heaven! He will live in our heart forever!
Sincerely,

From Prof. Zhen-Chao Dong, USTC

.Awarded Osaka Persons of Merit for New Technology Development Award from Osaka Prefecture
for achievements in the invention of Lower Temperature Scanning Probe Microscope systems.
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® UNISOKU joined Tl group

and he was appointed as Chairman.
Shoji Suruga was iappointed as
the second President.
IZVIRTITIL—TIcBAL
2RICRE .
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At Team Appreciation Party in 2010
2010F/HRICT
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With the second President Suruga
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Awarded at the Surface Science Society of Japan for his work
of Ultra High Vacuum Low Temperature Scanning Probe Microscope.

BAKRENFR F—RIEXE XE

. . In Sydney, 2012
Retired Chairman. 2012 R=—(CT
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At an international conference in China, 2013
2013FHREDEBFERICT

1st USM1600 System with 40mK specification, which he greatly
contributed to its depevelopment, was delivered to Prof. Xue'slab ppvviciciiiiicccooooooooooo
of Tsinghua University, China.
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rm work with UNISOKU employees
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His visit to the 2nd factory of UNISOIKU
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(Founder and Former Chairman) Toshihiko Nagamura

Referred from 45th Anniversary History of UNISOKU, News Letter 2019

“Since UNISOKU was founded, our motto has been ‘Contribute to the progress in science and
technology by developing unique instruments in collaboration with customers’. | hope UNISOKU will
continue this policy to respond to expectations from customers all around the world.”




Sales Meeting 2023

: e e ~ | Inviting nine people of seven distributors from the USA,
” R ' ~___~  China, Germany, Taiwan and Korea this year,

= ' = UNISOKU finally held sales meeting for the first in four
—y  years!

As this event was originally scheduled to be held

every two years, there was no end to the topics of
conversation with the distributors about recent

> developments, such as business inquiries.
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Invaluable communication that cannot be achieved online

AT DLV EBERR

This time, we were reminded of the importance of face-to-face meetings in which we could see facial expressions
and reactions of the participants. After the presentation from UNISOKU, there were many questions. We are happy to
see that our information is being conveyed more accurately to the distributors. We are sure that they will take what
they learned from this meeting and apply it to their customer service in their own countries.
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On the last day, we had an optional sightseeing day, which included a cruise around
Osaka City on an amphibious bus and a winery tour at Kawachi Winery, which was
featured in Newsletter 2021.

For even Osaka local people, it is rare to have a chance to ride on an amphibious
bus. The view of Osaka city from the amphibious bus was refreshing. Kawachi Wine
was once served at the G20 Osaka Summit banquet. The winery has been cultivating
grapes since the mid-Meiji period and its taste of wine is characterized by its sweet
aroma and dry taste.

At the winery, about 10 kinds of wine and plum wine were served for tasting.

The wines were so good that participants bought them as souvenirs.
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Our Distributors

CANADA / USA /| MEXICO

SPECS-TII Inc. @)

= 20 Cabot Blvd., Suite 300,
Mansfield, MA 02048 USA
usa@specs.com
www.specs-tii.com

S A { g B )
Worldwide Exchange LLC O

P. O. Box 1559
Princeton, NJ 08542
info@wwe-us.com
wwe-us.com

- J

SOUTH KOREA
INA Korea Co., Ltd.

O

12F, 110 Mallijae-ro,

%, Mapo-gu, Seoul, 04184
- South Korea
- i shpark@inakr.com

I www.inakr.com

- J
Lambda Ray Co., Ltd. O

% 23-13, Mabuk-dong,
Gihung-gu, Yongin-si,
Gyeonggi-do, 16891,

South Korea
jayjeong@lambdaray.co.kr
www.lambdaray.co.kr )

INDIA

Anarghya Innovations & Technology Pvt. Ltd. O

#32, 7th A Main Road, Muthyalanagar,
ﬂ Mathikere, Bengaluru — 560 054 India
- siddaram@anarghyainnotech.com

sales@anarghyainnotech.com
www.anarghyainnotech.com
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EUROPE / ISRAEL / NORTH AFRICA

nanoscore tech GmbH O

Zum Greifenstein 5, 65594
Runkel, Germany
sales@nanoscore.de
www.nanoscore.de

Introduction of Dr. Andreas Bettac

We are proud to announce that Dr. Andreas Bettac has
joined nanoscore. Andy substantially strengthens our
sales and customer service activities. He brings in his
decades-long experience in SPM instrumentation and
market relations. In parallel with the growing number of
products and applications this will greatly improve our
market presence — and our ability of timely answers to
customers’ request.

- J

CHINA

SPECS-TII Technology (Beijing) Co., Ltd. O

Room 418A, Building 39,
4 Workers Stadium North Rd,
¥ Chaoyang District, Beijing
w 100027, P.R.China
B8 sales@specs-ti.com.cn
;,;".,.'k www.specs-tii.com.cn

_ - Y,
TAIWAN

SHUMOTEK CORP. O

No. 111, Jiabei 1st St. Zhunan,
Miaoli County 35058, Taiwan
febchangs@gmail.com
info@shumotek.com
shumotek.com.tw/
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@® SPM @ Optics @ SPM & Optics

-

UNISOKU is a member of Tl Group, which is headed by our parent company, Tokyo Instruments, Inc.
While respecting the core competencies of TIl Group, we aim to “create new value™ through strong cooperation.
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Optical Instruments News .

Redesigned most of optical system including monochromators
in picoTAS Optics/Mechanics Unit (picoTAS-OMU) picoTAS DBEENHIENFERE—H

e Redesign of optical system: improvement of chromatic aberrations, etc.
e Renewal of motor drive system:

faster motion of most of motorized units
e Change of top cover:

plastic to metal for better exogenous noise immunity (EMS)
e Adopted more compact pump laser in -ns model

-ns Model Lasers
Previous New
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Publication Introduction #3X#EN

Recently, singlet fission (SF), a multiexciton @) %ngm%mE qu.@ﬂ;zm;g“;,gn;guz
generation process that can raise the oy S R e
efficiency of exciton generation up to 200 %, (Te), '_chHTC)d-TcFa

has been actively investigated as a
next-generation photo-energy utilization.
To enhance the efficiency of SF,

Dr. Nakamura of Prof. Hasobe’s group, Keio University and co-researchers
proposed a molecular design strategy by linear oligomers, and they newly
synthesized a series of homo-tetracene [(Tc),], and hetero-tetracene
oligomers [TcF,-(Tc),-TcF,], then evaluated those performances by
electron paramagnetic resonance (EPR) and femtosecond to millisecond
transient absorption (TA) measurements. Especially, they made full use
of CoolSpeK with picoTAS and TSP-2000, namely, they measured
temperature dependence of rate constants of each process by TA to
precisely calculate thermodynamic parameters and succeeded in
explaining the high efficiency of SF in both (Tc), and TcF,-(Tc),-TcF,.
Especially, efficient localization of exciton trapping was confirmed in
TcF,-(Tc),-TcF,, with a trapped triplet yield of 176% due to the increase
of entropy change, AS.

W8

Such thermodynamic control of SF by this molecular design will provide ::

a new perspective for novel photofunctional systems such as quantum = a0 g T

information science and solar energy conversion. 700} ® 8 oouyes? C)
lllustration and Data Courtesy from Prof. Hasobe %0 w0 70 00 e w0

Wavelength, nm Temperature, K
(a) Chemical structures of Tc-oligomers, (b) Conceptual schemes, (c) psTA spectra of (Tc), in toluene, (d) psTA spectra of TcF, -(Tc), =TcF; in PhCN,
(e) TA Decay profiles of (Tc), at 530 nm at different temperatures, (f) The plots of k vs. temperature in TcF,-(Tc),~TcF,

Book Introduction =z-s=@n

The 42nd Issue of ‘Essentials in Chemistry’ The December 2023 Issue of “KOUKAGAKU”
EFEDNERI—Z42 KAbFHRESE 2023F12A5

In the December 2023 issue of “KOUKAGAKU
(photochemistry)” (in Japanese), a magazine published from
the Japanese Photochemistry Association, our director,

Dr. Nakagawa, wrote the preface, “Supporting members
that give opinions”

HEFHENETF2023F1285IC T BHEEREEEY,

In "Time-resolved measurement of chemical reactions with
pulsed lasers: Transient Absorption Measurement”, the
42nd issue of ‘Essentials in Chemistry’ (in Japanese), an
explanatory article of RIPT method was written by us.
EZDEAI)—X42 TINIVRL—F—(C K BIEERIED
BHEDRRETRA EERIAEL OFT. RIPTAICRE T 562
StECERETEHEY,

CoolSpeK Updates cooispeknssigs

CoolLinK Automatic Temperature Variable Software

BHENREEREY T FUTT

Automatic temperature-dependent spectra measurement is now available!

SBEREARINLOESFRIENTTREIC |
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CoolSpeK

e Easy to design temperature profile with PC
e Monitorable actual temperature in real time
e Linkable with various commercial spectroscopy system

e FHY I McKYARBICRETOT 7 AIVDTHA 2 H\ETRE
o EEDREZ ) 7 IV A LTERAJRE

k. BHDDHAETT & DEHED ATRE MBI IR LE T

Result

] manm orenoe CET e
Ciocaed Tere.

Temperature profile of ‘constant rate’ by ‘slope’ function

Adapter for Agilent Cary 3500 Flexible Module Rotation Indicator of Magnetic Stirrer

Agilent Cary3500 Flexible Modulel< 5t AR —Z — ORI R BN

Adapter for Agilent Cary 3500 Flexible Module has been
released. For more information, please have a look at
the instruction movie on YouTube.

Agilentt#t®

Cary 3500 Flexible Module : STRRER

ADEAFFITHIE i

BRUNHEEDAVZANS I3y

HiE % YouTube TARH ';)FF
*10 (rpm)

YouTube

A rotation indicator of magnetic stirrer is available.
SREIYPO—35—ICRI—S5—DEERHFRTEREZ EMN
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CoolSpeK SLIM
CoolSpeK SLIM (USP-203C-ST-BP)

Cryostat for 2 mm light-path cuvette. It is suitable for
picoTAS, pump-probe spectroscopy system, etc.

REE2mmOItZETIVER
PICOTASYIR> o I O— & COEEIRIKEIE ([
=i 2 .

Possible to be
stirred from the side at
low temperatures

e ¢
®22 mm|

&

) * Large Type: ®22 mm
R TICEWTRIEmD S DEHNAIEE L Standard Type: ®10 mm

CoolSpeK with Large Optical Windows
CoolSpeK /% (USP-203C-SH-CD)

This model has larger optical
windows than standard type has.*

It is suitable for measuring circular

dichroic spectrum. Most of
accessories for standard type are
also available with this model.
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SPM Product Development News ..uzm:-.—
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New version compatible with flag-type sample holders released!

We Now Offer In-House Experimental Demonstrations.

SPM head —
I TSPM - 3.5 K
\_ 4 B T 14
- o lllllllllllllll[lll
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Because we aim for after-purchase satisfaction, we provide our customers the opportunity to check the product performance before % 0.6
purchase. Further, we also aim to help customers who are not ready to purchase our systems conduct their research. To these ends, we =
have set up a room showing the newest instruments, both for demonstration purposes and for in-house experiment service. T 04 g
0.2 -1 p o
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picoTAS + TCSPC

Combined System of
Picosecond Transient Absorption and
TCSPC Fluorescence Lifetime

Bias voltage (mV)

STM image of HOPG T4=09K 3He operation is now available!

T=11K F:ii T T T T T 3
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Time-Resolved Atomic Force Microscopy B SREAFM

Our compact optical pump-probe system can be applied to AFM!
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[Custom demo measurements]

We organize demonstration measurements of your samples using the HEMTO-TDS at our facility.
Contact us to discuss the details of the samples you are interested in!
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We are pleased to announce the launch of our ‘Rental Lab’ service, providing the necessary measurement environment for Ultra-low Temperature
SPM measurements.
To facilitate widespread and innovative use of Low-temperature SPM, we have established an ultra-low temperature SPM measurement platform.

@ Total number of publications using UNISOKU systems = 314 (294 in 2022)
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We have installed our high-end Ultra-low-temperature SPM equipment within our company premises and offer measurement environments to o Impact factor per employee ~ 51 ('“47 in 2022)

researchers worldwide on a paid basis. Our services include on-site experiments and remote experiments via online connections, tailored to meet
your specific requirements.
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Advanced Materials

1. Spin-Resolved Imaging of Antiferromagnetic Order in Fe, Se, Ultrathin Films on SrTiO,
W. Zhang et al., Adv. Mater. 35, 2209931 (2023). USM1500

2. Evidence of Nodal Superconductivity in Monolayer 1H-TaS, with Hidden Order Fluctuations
V. Vano et al., Adv. Mater. 35, 2305409 (2023). USM1300

Advanced Energy Materials

Origin of Enhanced Overall Water Splitting Efficiency in Aluminum-Doped SrTiO, Photocatalyst
D. Murthy et al., Adv. Energy Mater. 13, 2302064 (2023). USP-OBB-75XE

Chem

Photodynamic Treatment of Acute Vascular Occlusion by Using an Iron-Nitrosyl Complex
J. Choe et al., Chem 9, 1309 (2023). CoolSpeK

Nature Chemistry

1. Air- And Photo-stable Luminescent Carbodicarbene-Azaboraacenium lons
C. Deng et al., Nat. Chem. 16, 437 (2023). CoolSpeK

2. Quantum Nanomagnets in On-Surface Metal-Free Porphyrin Chains
Y. Zhao et al., Nat. Chem. 15, 53 (2023). JT

Nature Physics

1. Evidence for Chiral Superconductivity On a Silicon Surface
F. Ming et al., Nat. Phys. 19, 500 (2023). USM1300

Product used: USM1300

This study focuses on magic-angle twisted trilayer graphene (MATTG), exploring its correlated electronic phases that
break underlying symmetries. Using scanning tunneling microscopy, Kim, Choi et al. (Nadj-Perge group, California
Institute of Technology) identify interaction-driven spatial symmetry breaking in low-strain samples, revealing atom-
ic-scale reconstruction and correlated gaps in the tunneling spectrum. The observed Kekulé supercell suggests
spontaneous inter-valley coherence between electrons, persisting across magnetic fields and temperatures associat-
ed with gap development. Large-scale maps show the coexistence of atomic-scale reconstruction and translation
symmetry breaking at the longer moiré scale. The auto-correlation and Fourier analyses support the theoretically
proposed incommensurate Kekulé spiral order. The findings provide insights into MATTG correlated phases, suggest-
ing that superconductivity arises from an inter-valley coherent parent state.

Real space dl/dV map Real space dli/dV  Kekule FT-filtered dl/dV
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Figure (a) di/dV map at V=0V, +9 V and its Fourier-transformed image showing V,, dependent Kekulé order on MATTG. (b) Evidence of
moiré translation symmetry breaking. (Left) Large-scale dI/dV map including 20 moiré AAA sites. (Right) Kekulé order in Pattern A and B in the left

image, showing inverted contrast between neighboring AAA sites.
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Nature Physics-2

2. Unidirectional Coherent Quasiparticles in the High-Temperature Rotational Symmetry Broken Phase of AV,Sb, Kagome Superconductors
H. Li et al., Nat. Phys. 19, 637 (2023). USM1300

3. Unidirectional Electron-Phonon Coupling in the Nematic State in a Kagome Superconductor
P. Wu et al., Nat. Phys. 19, 1143 (2023). USM1300

4. Electronic Nematicity in the Absence of Charge Density Waves in a New Titanium-Based Kagome Metal
H. Li et al., Nat. Phys. 19, 1591 (2023). USM1300

5. Hofstadter States and Re-Entrant Charge Order in a Semiconductor Moiré Lattice
C. Kometter et al., Nat. Phys. 19, 1861 (2023). USM1300

National Science Review

Structure Transformation from Sierpinski Triangles to Chains Assisted by Gas Molecules
C. Li et al., Natl. Sci. 10, nwad088 (2023). USM1500

Science Bulletin

1. Charge Instability of Topological Fermi Arcs in Chiral Crystal CoSi
Z. Rao et al., Sci. Bull. 68, 165 (2023). USM1300

2. Inducing Itinerant Ferromagnetism by Manipulating van Hove Singularity in Epitaxial Monolayer 1T-VSe,
J. Zong et al., Sci. Bull. 68, 990 (2023). USM1300

ACS Nano-1

1. Sensing the Local Magnetic Environment Through Optically Active Defects in a Layered Magnetic Semiconductor
J. Klein et al., ACS Nano 17, 288 (2023). USM1400-4P

2. The Bulk van der Waals Layered Magnet CrSBr is a Quasi-1D Material
J. Klein et al., ACS Nano 17, 5316 (2023). USM1400-4P

3. Single-Atomic-Layer Stanene on Ferromagnetic Co Nanoislands with Topological Band Structures
C. Chen et al., ACS Nano 17, 7456 (2023). USM1300

4. Realizing a Superconducting Square-Lattice Bismuth Monolayer
E. Oh et al., ACS Nano 17, 7604 (2023).

5. Inelastic Light Scattering in the Vicinity of a Single-Atom Quantum Point Contact in a Plasmonic Picocavity
S. Liu et al., ACS Nano 17, 10172 (2023). USM1400

6. Tuning Chirality of Self-Assembled PTCDA Molecules on a Au(111) Surface by Na Coordination
Z. Liang et al., ACS Nano 17, 10938 (2023). USM1400

Product used: USM1300

Low-dimensional superconductivity has attracted considerable interest for decades. Tin (Sn) adatoms on a silicon (Si)
substrate at a one-third monolayer coverage form a two-dimensional triangular lattice with unpaired electrons. The
electrons organize into an antiferromagnetic Mott-insulating state, but doping the Sn layer with holes transforms it into
a two-dimensional conductor that exhibits superconductivity at low temperatures. The repulsive interactions and
frustration due to the triangular lattice suggest the possibility of unconventional superconductivity. Using scanning
tunneling techniques, Ming et al. (Wang group,
Southern University of Science and Technology and
Weitering group, Univ. of Tennessee) find a
doping-dependent superconducting critical tempera-
ture, a fully gapped order parameter, evidence of
time-reversal symmetry breaking, and enhanced
zero-bias conductance near superconducting domain
edges. These results hint at the possibility of
Sn/Si(111) being an unconventional chiral d-wave
superconductor.
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Figure (a) STM image of (V3xV3)-Sn surface on Si(111). (b) Doping
—~—_——_dependence of the superconducting gap. T = 0.5 K. (c) Conductance
@-—ﬁ map at zero bias. (d) Fourier-transform of (c) showing a characteristic
—~—__~__ flower-like feature at g = 0. (e) dl/dV spectra across the substitutional
“‘\-..-..._../"'": —~ Si defect showing two gap states (shaded).
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ACS Nano-2

7. Double-Resonance Spectroscopy of Coupled Electron Spins on a Surface
S. Phark et al., ACS Nano 17, 14144 (2023). USM1300

8. Influence of the Magnetic Tip on Heterodimers in Electron Spin Resonance Combined with Scanning Tunneling Microscopy
X. Zhang et al., ACS Nano 17, 16935 (2023). USM1300

9. Optical Imaging of a Single Molecule with Subnanometer Resolution by Photoinduced Force Microscopy
T. Yamamoto et al., ACS Nano 18, 1724 (2023). USM1400

Nature Communications-1

1. Charge Order Driven by Multiple-Q spin Fluctuations in Heavily Electron-Doped Iron Selenide Superconductors
Z. Chen et al., Nat. Commun. 14, 2023 (2023).

2. Controllable Dimensionality Conversion between 1D and 2D CrCl, Magnetic Nanostructures
S. Lu et al., Nat. Commun. 14, 2465 (2023). USM1300

3. Spectroscopic Signature of Obstructed Surface States in Srin,P,
X. Liu et al., Nat. Commun. 14, 2905 (2023). USM1500

5. Single-Electron Charge Transfer into Putative Majorana and Trivial Modes in Individual Vortices
J. Ge et al., Nat. Commun. 14, 3341 (2023). USM1500

6. A Unique Van Hove Singularity in Kagome Superconductor CsV, Ta Sb, with Enhanced Superconductivity
Y. Luo et al., Nat. Commun. 14, 3819 (2023). USM1300

7. Manipulating Single Excess Electrons in Monolayer Transition Metal Dihalide
M. Cai et al., Nat. Commun. 14, 3691 (2023). USM1500

8. Towards Layer-Selective Quantum Spin Hall Channels in Weak Topological Insulator Bi,Br,l,
J. Zhong et al., Nat. Commun. 14, 4964 (2023). SNOM1400

9. From Stoner to Local Moment Magnetism in Atomically Thin Cr,Te,
Y. Zhong et al., Nat. Commun. 14, 5340 (2023). USM1300

Product used: USM1500

This study investigates Majorana bound states, which are collective excitations in solids with properties of Majorana
fermions, known for being their own antiparticles. In iron-based superconductors, zero-energy states in vortices have
been suggested as potential Majorana bound states, but the evidence has remained debated. Using scanning tunnel-
ing noise spectroscopy, Ge et al. (Milan Allan group, Leiden University) examined tunneling into vortex bound states
in the superconductors NbSe, and FeTe . Se ,.. They observed charge transfer of a single electron in both cases.
For FeTe, . Se, .., the findings exclude Yu-Shiba—Rusinov states, supporting the possibility of both Majorana and
trivial vortex bound states. The results provide insights into exotic states in vortex cores and implications for future
Majorana devices, but further theoretical investigations are needed, especially regarding charge dynamics and
superconducting tips.
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Figure (a) Scanning tunneling noise microscopy setup. (b) Vortex lattice image of NbSe, and FeTe . Se .. (c) Local DOS across the vortex core
in NbSe, (splitting) and FeTe . Se_ . (no-splitting). (d) Local noise spectroscopy on and off vortices in NbSe, and FeTe . Se, ..

Nature Communications-2

10. Visualizing Symmetry-Breaking Electronic Orders in Epitaxial Kagome Magnet FeSn Films
H. Zhang et al., Nat. Commun. 14, 6167 (2023). USM1300

11. Electric Control of Spin Transitions at the Atomic Scale
P. Kot et al., Nat. Commun. 14, 6612 (2023). USM1300

12. Spin Skyrmion Gaps as Signatures of Strong-Coupling Insulators in Magic-Angle Twisted Bilayer Graphene
J. Yu et al., Nat. Commun. 14, 6679 (2023). USM1300

13. Intrinsic Surface p-wave Superconductivity in Layered AuSn,
W. Zhu et al., Nat. Commun. 14, 7012 (2023). USM1300

14. Evidence for Ground State Coherence in a Two-Dimensional Kondo Lattice
W. Wan et al., Nat. Commun. 14, 7005 (2023). USM1300

15. Singlet Fission as a Polarized Spin Generator for Dynamic Nuclear Polarization
Y. Kawashima et al., Nat. Commun. 14, 1056 (2023). CoolSpeK, USP-PSMM-NP

Advanced Science

1. Electric-Field-Driven Spin Resonance by On-Surface Exchange Coupling to a Single-Atom Magnet
S. Phark et al., Adv. Sci. 10, 2302023 (2023). USM1300

2. Electronic Flat Band in Distorted Colouring Triangle Lattice
Y. Li et al., Adv. Sci. DOI: 10.1002/advs.202303483 USM1500

3. Anomalous Hall Conductivity and Nernst Effect of the Ideal Weyl Semimetallic Ferromagnet EuCd,As,
S. Roychowdhury et al., Adv. Sci. 10, 2207121 (2023). USM1300

Angewandte Chemie International Edition

1. Chemical Enhancement and Quenching in Single-Molecule Tip-Enhanced Raman Spectroscopy
B. Yang et al., Angew. Chem. Int. ed. 62, €202218799 (2023). USM1400

2. Atomic-Scale Insights into the Interlayer Characteristics and Oxygen Reactivity of Bilayer Borophene
L. Li et al., Angew. Chem. Int. ed. 62, 2023065 (2023). USM1400

3. Thermodynamic Control of Intramolecular Singlet Fission and Exciton Transport in Linear Tetracene Oligomers
S. Nakamura et al., Angew. Chem. Int. ed. 62, €202217704 (2023). picoTAS

Product used: USM1300

This study addresses the longstanding pursuit of electric spin control in solid-state physics, aiming to enhance infor-
mation processing efficiency. The approach involves transitioning spintronics to the atomic scale. Using electron spin
resonance scanning tunneling microscopy (ESR-STM), Kot et al. (Ast group, Max-Planck-Institut fiir Festkorperfor-
schung) demonstrate electric control of spin resonance transitions in individual TiH molecules. Significant bias
voltage-dependent shifts in the ESR signal, approximately ten times its line width, are observed. These shifts are
attributed to the electric field in the tunnel junction, causing a displacement of the spin system and altering the g-factor
and effective magnetic field of the tip. The study further demonstrates direct electric control of spin transitions in
coupled TiH dimers, presenting new possibilities for coherent control of interconnected spin systems and contributing
to an enhanced under-

A l(pA) . . .
() 100on — 2008 standing of spin-electric
100 —150pA —— 250, .
- P ph coupling.
£ -2.005
2MLMgO T ” L
& - 419958
E | g
o /1.99 33
ks /
[+3) "
. /1.985
216 218 22 -100 0 100 Figure
External Magnetic Field (T) Bias Voltage (mV) (a) STM image of TiH molecules
: on 2ML MgO.
(d) /‘“’5 (b) ESR signals at individual TiH
150 150 S 1004 = molecule as a function of

magnetic field and bias voltage.
(c,d) Extracted g-factor and tip
1002 F field as a function of bias
——100pA ——200pA voltage, respectively.

15004 —25004[1%% (¢ f) Interaction tuning in two
100 different TiH molecule dimers.

10.03

Bias Voltage (mV;
g
Bias Voltage (mV)
g
p Field

50

22 £ -100 0
External Magnetic Field (T) Bias Voltage (mV)

218 22 222
External Magnetic Field (T)




Physical Review X

Publication List

Small Fermi Pockets Intertwined with Charge Stripes and Pair Density Wave Order in a Kagome Superconductor
H. Li et al., Phys. Rev. X 13, 031030 (2023). USM1300

Journal of the American Chemical Society

ACS Catalysis

1. Intracluster O—O Coupling Pathway Evidenced for an Anderson-Type Single-Cobalt Polymolybdate Water Oxidation Catalyst
N. Taira et al., ACS Catal. 13, 3211 (2023). RSP-2000

1. Collective Quantum Magnetism in Nitrogen-Doped Nanographenes
G. Zhu et al., J. Am. Chem. Soc. 145, 7136 (2023). JT-STM, AFM

2. Remote-Triggered Domino-like Cyclodehydrogenation in Second-Layer Topological Graphene Nanoribbons

C. Ma et al., J. Am. Chem. Soc. 145, 10126 (2023). USM1300 L . . . o . . . .
2. Characterization and Reactivity of an Incredibly Reactive Intermediate in the Protonation Reaction of Dioxo-Manganese(V) Porphyrin

with Acid
Y. Katogi et al., ACS Catal. 13, 4842 (2023). CoolSpeK

3. Revealing Intramolecular Isotope Effects with Chemical-Bond Precision
X. Zhu et al., J. Am. Chem. Soc. 145, 13839 (2023). USM1400TERS

3. Reversible Deactivation of Manganese Catalysts in Alkene Oxidation and H,0, Disproportionation
J. Kasper et al., ACS Catal. 13, 6403 (2023). CoolSpeK

4. Assembling Surface Molecular Sierpinski Triangle Fractals via K+-Invoked Electrostatic Interaction
J. Dai et al., J. Am. Chem. Soc. 145, 13531 (2023). USM1200

4. Nonlinear Acid Promotion of Oxidation Reactions by Mononuclear Nonheme Iron(lll)-Aqua Complexes
M. Nilajakar et al., ACS Catal. 14, 34 (2024). CoolSpek, RSP-601

5. Realization of Long Operational Lifetimes in Vacuum-Deposited Organic Light-Emitting Devices Based
on para-Substituted Pyridine Carbazolylgold(lll) CACAN Complexes
C. Wong et al., J. Am. Chem. Soc. 145, 2638 (2023). picoTAS

Proc. Natl. Acad. Sci. USA

First Order Quantum Phase Transition in the Hybrid Metal-Mott Insulator Transition Metal Dichalcogenide 4Hb-TaS,
A. Nayak et al., PNAS 120, 2304274120 (2023). USM1300

6. Reductive Coupling of Nitric Oxide by Cu(l): Stepwise Formation of Mono- and Dinitrosyl Species En Route
to a Cupric Hyponitrite Intermediate
M. Bhadra et al., J. Am. Chem. Soc. 145, 2230 (2023). CoolSpeK

7. Generation, Spectroscopic Characterization, and Computational Analysis of a Six-Coordinate Cobalt(lll)-Imidyl Complex with an
Unusual S = 3/2 Ground State that Promotes N-Group and Hydrogen Atom-Transfer Reactions with Exogenous Substrates

J.Yang et al., J. Am. Chem. Soc. 145, 26106 (2023). CoolSpeK Nano Letters _1

8. Electronic Structure and Reactivity of Mononuclear Nonheme Iron—-Peroxo Complexes as a Biomimetic Model of Rieske Oxygenases:
Ring Size Effects of Macrocyclic Ligands
W. Zhu et al., J. Am. Chem. Soc. 146, 250 (2023). CoolSpeK

1. Spatially Resolving Electron Spin Resonance of m-Radical in Single-molecule Magnet
R. Kawaguchi et al., Nano Lett. 23, 213 (2023). USM1300

2. Self-Intercalated 1T-FeSe, as an Effective Kagome Lattice

Science Advances

Growth of Self-Integrated Atomic Quantum Wires and Junctions
T. Asaba et al., Sci. Adv. 9, eabg5661 (2023). USM1300

of a Mott Semiconductor

Product used: USM1300

This study investigates moiré superlattices formed by transition metal dichalcogenides, specifically focusing on twisted
double-bilayer WSe,. Using a scanning single electron transistor (SET), Foutty et al. (Feldman group, Stanford Univ.)
conducted local electronic compressibility measurements to explore electronic correlations within the moiré bands
associated with the "-valley. The study identifies charge-ordered phases at various integer and fractional moiré
fillings. The magnetic field dependence of energy gaps and chemical potential measurements upon doping reveal
spin-polarized ground states with spin-polaron quasiparticle excitations. Additionally, applying a displacement field
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induces a metal-insulator transition
by tuning between I'- and K-valley
moiré bands. The findings highlight
the control over spin and valley
characteristics of the correlated
ground and excited states of
twisted double-bilayer WSe,

Figure

(a) Scanning SET setup.

(b) Inverse electronic compressibility du/dn
as a function of filling factor v and magnetic
field B.

(c) Extracted charge gaps at v=-1, -1/3 as a
function of B.

(d) Dual-gated capacitance device for
displacement field tuning.

(e) du/dn as a function of filling factor v and
displacement field D.

(f) Measured gaps at v=-1, -1/3 as a function
of D.

Z. Zhang et al., Nano Lett. 23, 954 (2023).

3. Oscillatory Order-Disorder Transition during Layer-by-Layer Growth of Indium Selenide

Usm1500

Z. Chen et al., Nano Lett. 23, 1077 (2023). USM1300

4. Real-Space Mapping of Local Subdegree Lattice Rotations in Low-Angle Twisted Bilayer Graphene
Y. Ren et al., Nano Lett. 23, 1836 (2023). USM1300

Product used: USM1300

This study investigates layered crystalline materials with transition metal atoms arranged on a kagome network,
focusing on the kagome metal CsTi,Bi,, which is isostructural to the vanadium-based kagome superconductor
AV,Sb.. It is known that, unlike AV,Sb,, CsTi,Bi, does not exhibit a detectable charge density wave state. Li et al.
(Zeljkovic group, Boston College) performed spectroscopic-imaging scanning tunneling microscopy measurements
and density functional theory calculations to reveal significant electronic correlation effects at low energies. They
discover an electronic anisotropy breaking the sixfold symmetry of the lattice, originating from both in-plane and
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out-of-plane titanium-derived d
orbitals. The findings suggest a
hexagonal analog of nematic bond
order in Fe-based superconductors,
highlighting the role of electronic
orbitals in CsTi,Bi,.

Figure

(a) STM image of Bi-terminated surface of
CsTi,Bi, showing a hexagonal lattice.

(b) Normalized conductance map showing a
clear quasiparticle interference patten.

(c) Fourier transform (FT) of (b) showing
two-fold symmetry.

(d) Angle-dependent FT amplitudes of g,
and g, in (c).

(e) Energy dispersion of g, and g, along A,
B and C in (c).
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Research Interests

» STM-induced Luminescence

* Tip-enhanced Photoluminescence and Raman
Spectroscopy

* Tip-enhanced Photochemistry

« Single Molecules, Atomically-precise Graphene
Nanoribbons and 2D Materials
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® Optimized Optical Access

® Time-Resolved Optical Detection
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Submolecular-Scalecontrol of Phototautomerization
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Research Interests

* Spectroscopic Imaging Scanning Tunneling Microscopy

* High Temperature Superconductivity

* Electronic Interactions and Correlated Phases

* Topological States

* van der Waals Materials and Other 2D Systems

* Moiré Superlattices and Emergent Ground/Excited States
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Features:

® Three Independent Contacts for Device Experiment
® 11 T Uniaxial Z-Magnet
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Research Interests

* Probing and Tuning Collective Electronic States in Layered
Materials by Low-Temperature STM

* Atomic-Scale Spin Dynamics

* Development of Advanced STM Technique

Eeatures:
® Low-Temperature and Variable-Temperature STM
® Flexible for Laser-Coupled STM Research

Inducing and Tuning
Kondo Screening in 1T-Tas,

® Ultra-Low Temperature ~30 mK
® 15 T Out-of-Plane Magnet
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AboutrJapanese!

Convenience Stores;
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AABEEELERE!
Cup sake,
upsized version is Rouilbos Ted
also available
s atthe same price!

new products are‘introduced every week, and you may be able to find something that reflects the seasonal occasions.
For example, in January many strawberry sweets were on display.
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You can also heat up the food you buy in the microwév/e oven installed in the store, and some stores have eat-in corners.
When you have a sudden craving for snacks in the middle of the night or a cup of coffee made by an espresso machine
in theearly morning, that will come true. ¥
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24

I CONVENIENCE STORE I
The floor area of the stores is very compact, and the products are arranged in typically the
same layout in any stores. The selection is very extensive, offering lunchboxes, bread, sweets,
beverages, alcohol, office supplies, and household goods. Especially for foods and beverages,

BHTHRTIVAR ATILDT ORIV EZ A BB EHS T T, BARISRSNIEE T ORBLTH LT,
There are often convenience stores in the hotels or nearby the hotels. Please try
Japanese convenience stores when you come to Japan.
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