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Message from the CEO
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UNISOKU

Th Group

2025 is the year of the Snake in the Japanese zodiac.

The Origin of Our Foundation

Fifty years ago, UNISOKU was founded under the
vision of our first president, Toshihiko Nagamura, to
provide measurement instruments tailored to the
needs of individual researchers. Starting with the
manufacturing and sales of Automatic Polarimeters
and Light Scattering Photometers, we continually
took on new challenges. Among these efforts were
the development of Transient Absorption Spectroscopy
systems and, around our 10th anniversary, a pivotal
moment when a customer's inquiry inspired us to
begin manufacturing STM (Scanning Tunneling
Microscopy) systems, a groundbreaking technology
at the time. Today, these products have become core
offerings of UNISOKU, trusted and widely used by
researchers around the world.

Our Journey of Growth

Since our founding, we have remained steadfast in our
commitment to creating measurement instruments that
meet the needs of researchers, placing great importance
on customization. During this period, we have faced
numerous challenges and engaged in countless trials
and errors. Thanks to your unwavering support, we
have embraced these challenges as opportunities to
grow, repeatedly striving to improve and evolve. | would
like to express my sincere gratitude to all of you.

A New Beginning and Synergy

In 2010, UNISOKU embarked on a new chapter by
welcoming Shoji Suruga from Tokyo Instruments as
president and becoming part of the TIl Group. This
fresh start fostered synergy with the TIl Group,
leading to the joint development of innovative products
such as TERS systems. Additionally, with the aim of
enhancing quality, we established a new factory,
accelerating the pace of product development and
propelling us to a new stage of growth and evolution.
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Diverse Product Lineup

Today, our lineup of Transient Absorption Spectroscopy
systems includes three models, each offering distinct
measurement methods. In the realm of low-temperature
STM systems, we provide six models, ranging from
the world's lowest-temperature commercial UHV
system at 40 mK to liquid-helium-free systems. In
addition to these standard product lines, we also offer
bespoke solutions, including prototyping specialized
measurement instruments and creating tailored
measurement environments based on customer
requests.

Co-creation with Our Customers

Our products and services have evolved through
listening attentively to the voices of our customers
and working together with them. The feedback we've
received has been the driving force behind our
progress, allowing us to achieve numerous successes.
As we move forward, we will continue to embrace
challenges, pursue innovation, and strive to exceed
your expectations. We take great pride in meeting the
trust you have placed in us, and we look forward to
growing together with you.

| would also like to express my deep gratitude to our
business partners and employees who have supported
our growth. Their dedication and passion have
shaped UNISOKU into what it is today and formed
the foundation of our success. Building on the strong
foundation they have laid, we are committed to
creating new value and continuing to evolve.

ANUDI LT —STM
USM-1800 (2022)

Tokyo Instruments, Inc.

‘?ﬂresident Kenichi Kawamura

AR RRA VAV LAY
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Looking Toward the Future

As we look to the future, we will continue to embrace
change and relentlessly pursue new challenges.

In closing, | would like to express my sincere gratitude
for your continued support and trust. We ask for your
ongoing patronage as we move forward, and we truly
hope to walk alongside you for the next 50 years.
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UHV-High Magnetic Field
3He-Refrigerator Based
STM System

BEEE -JMHBE He S RESTM

USM1300

Shipped the first system in 2002 (to Prof. Kobayashi's
lab at Tohoku Univ. and Prof. Kitazawa's lab at the
Univ. of Tokyo).

2002F 1 SHE R (BRALAK/ VAR E R AALER)

To date, 146 systems have been shipped, making it a
best-selling STM system.
INETUHERREONRA M Z—STMY AT L

Key factors that led to
improvements in performance

HEEABDELER PP D

Electrical Wiring Terminal

iR F

A terminal that would not leak even after repeated
low-temperature cooling was required.

However, frequent leaks occurred initially.

After much trial and error, improvements were
successfully made in 2008.

BUEUERANLTEU— L 1]
EREABTOLE, ) JULLLLLLLL
LHOLSAIEBEIC) —IDRELTz, O

SRATEERRDIR, 20084 [ 2HE I AT,

Current electrical wiring terminal

REDHkinT

50th Anniversary Special

Technological

Innovations

That Shaped

UNISOKU

Radiation Shutter
LU D o

Prof. Yukio Hasegawa (Univ. of Tokyo) pointed out
that a single shutter was insufficient to cool the sample.
Test experiments were conducted using Prof.
Fuijita’s system at NIMS, leading to the adoption of
two shutters in June 2004. Currently, three shutters
are being used.

REAZRANEHAED S vy E2— 1B ClET > TILD
AATCWEWETHERW 2 E NIMSEERESTAE DEEE CRREE
RERZ 17D (2004568 H 5 2E I CERA.
RIEI3EFAICERL. BFEE ~425 mKZER.

- =

@Sorption pump @1K pot @°He pot

Superconducting gap of Pb

di/dV (a.u.)
o

T, ~ 425 mK

Bias voltage (mV)

Picosecond
Transient Absorption
Spectroscopy System

EMBERING VAT L
picoTAS

The development history of our RIPT method, which
enables measurement across a broad time range
from 100 ps to ms, including the 'gap time' of
conventional methods (1 ns to several tens of ns).

WERED TEERE (17/ D107/ M) 223
100 3R~ UR DLW EFEIEZ BIE FTRE & LTIR B E Al
(RIPTE)DRFE AR —

Achieved 100 times better temporal resolution
(Early Data)
BFR 3 AZHE 100 152 REE! (WHEIDT—%)

[ Data by the RIPT method
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Solved the problem
of fluorescence contamination(Early Data)
HCRAMEZRRR! (RAODT—2)
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Construction of
the Second Factory
EoTIREG

Completed in July 2016.
20165785

At a time when annual SPM orders had just barely
exceeded 1 billion yen,

and the future was still uncertain, former President
Suruga decided to proceed with the construction,
investing 100 million yen (at the time). This greatly
improved production capacity and enabled
thorough in-house testing before shipment.

SPMEZEDER10ERZ LS P GBA IO CEERITENARRIEH
1EF(ZE) DEREE N CRRITRINERZ AR
EERRNOBERICH EL HETRID+DBHMAT A M ZEREIC LT

Fig.3

May 2011: Conceived the principle RIEAEZ

May 2013: Conducted proof-of-concept experiments using
borrowed equipment, but the issue of
fluorescence contamination made us stuck once
KRz 8 CRBRARBRZITONBERE (HLEA)

Aug. 2013: In-house development application rejected
HHNBFRBEET

Feb. 2014: In-house patent application request denied
TRV

May 2014: Broke through the issue of fluorescence
contamination and filed a patent application
EORARBEZ AL CREETIHRE(Figs. 1, 2)

Nov. 2014: Selected for the JST Advanced Measurement
Program JST#cimatifll 7’0o = LR

Feb. 2015: Sold the first prototype system, RIsPekT
Za k21 TH4RIsPekT 1 5148k5E (Fig. 3)

Mar. 2016: Published a paper featuring the world’s first
data and highlighted in Science and Nature
Photonics t##F#NDT—2EEBITHIIDBEEN.
Science&Nature Photonics HY/\ 151
(Nakagawa et al., Opt. Lett. 41, 1498 (2016).)

Sep. 2017: Launched sales of picoTAS
picoTASTERY. BR5ERE4A (Fig. 4)

Mar. 2019: Invention Merit Award (the 44th Invention Award)
58445 2018 E) HAFKBEAE RANHEZTZE

Apr. 2021: Distinguished Achievement Award (the 33rd
Small and Medium Enterprise Excellence
Award for New Products and New Technology)

RIsPekT

picoTAS
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Factors Behind Its Long-Lasting Success
AY7+€>—nER

1. Lightweight and compact design, easy operation, and
a wide range of options
BCUNEWBRIEDER. BELA T3y

2. Compatible with ~60 models of spectrometers from 12
manufacturers
124 —=A—HI60TBEED D HEHT IS

3. Recommendations among researchers HZEEEOOIZ
- Prof. Shinobu Itoh, Osaka Univ. (chemist in the field
of coordination chemistry., formerly, Osaka City Univ.)
devised a new method for measuring reaction rates at
low temp. by adopting CoolSpeK.
KIRAF DFRRBIE @ ALF SEFARMIIAS) HCoolSpeK%E
FALUER CRIGREZAET2MFEEER

A Trigger for Overseas Expansion

BEHDOEHT

In October 2001, with the cooperation of Prof. Itoh, the
1st unit was delivered to Prof. Lawrence Que, Jr. at the
Univ. of Minnesota.

2001F10B ERIEEDTHIDEE XV ZKFEDLawrence Que,
IR ENINGE

Many researchers trained in that lab. later adopted
CoolSpeK, that led to its worldwide use.

B = CHEA TRA IEZEDITRE D Z D1 CoolSpeKEEA
ZhiUT &Y CoolSpeKHMHFRFTERTNE LD ICE>TE

Revision-1 (2004~)

Prototype
(1990)

Smart design by neat

cables
Internal Heater added
RERE—42—BN

Challenge to TERS
(Tip-Enhanced Raman
Spectroscopy)

TERSA\ Dbk

The development was initiated by a request from
Prof. Dong (Univ. of Science and Technology of
China), and involved tackling various developments
such as a movable lens stage and a lower tank STM.
After gaining experience in measuring Raman
signals with TII's Nanofinder,
we successfully detected
clear TERS signals.
BRDE>HFIEDong L (RER
FRATRF)DSDEL, AIEIL X
RT—I FEVISTMIEE, <D
ERRAFEICHRE
TIIDNanofinder ¢ /58 & B%
e b TRIBEVSHRER%Z#E . BAMETS
TERSIES DIEHITALTH

Revision-2 (2006~)

BiRE g oEVEET
FYRAR—PETHAUIC

Cryostat for
Spectrophotometer
RHABISAFR2 Y

CoolSpeK

A long-selling product launched in the late 1990s,
with a total of 615 units sold to date.
1990 F I HRFEMIA, REtIRFTTEMO61580DAY T €5 — R

New Model (2020~)

Changed to worldwide voltage input
(100-240V)
BIRZT— IV R T4 K AF1(100-240V) (258

By Prof. Yoshihisa Inoue, Osaka Univ. (chemist in the field
of photochemistry) CoolSpeK with special side windows
made it possible to perform low-temp. measurements of
circular dichroism spectra in the ultraviolet region, which
had previously been challenging.

KIRRZFDH EEALECUEF)DZNE CHREE o RN EE TD
FAZBHANRYT b UERBRIE Z %R % AL TzCoolSpeKiT L ETHE
lcLiz

Derived model
for picoTAS (2021~)

Derived model
for CD/Raman (2011~)

Designed for 2 mm cuvette
equipped with stirrer
2mm USRS
AB—5—H5diE

Enlarged and
distortion-free side windows
REEHDIFVKEZEDIT

2013-2015: Conducted joint research with Kwansei

Gakuin Univ. as part of the JST A-Step

program
B FRAF EDHRRZE CIST A-Step% i

2015: Commercialized the 1400 TERS

1400 TERSZEG(L,

2017: Received the Excellent Award at the 29th "Small

and Medium Enterprises Excellent New Technology

/New Product Award"
290/ NPEEFHEM-FTNRE IBFETE

Initial STM-TERS measurement of carbon nanotube
STM TERS map

Development of
Liquid Helium-Free SPM
BAEANUDILTY)—SPMEIH

2018: Development began in response to recent concerns
over helium supply instability and rising prices.
EEDAND LA T M =iz 5 R ICFHFERLR

2022: UNISOKU published its first independent
academic paper.

1 =YV IHIDEIR T DFiams bRk
J. Kasai et al., Rev. Sci. Instrum. 93,043711(2022).

2023: Received the Excellent Award and the Environmental
Contribution Special Award at the 35th "Small
and Medium Enterprises Excellent New
Technology/New Product Award.*

SB35 MBS Al M E BF E - IRIEE RIS
=RE

2024: The first preprint published by a customer
EE AR NIV =
Y. Wang et al.,arXiv:2411.10644

Construction of

The In-house

Helium Liquefaction System
AU LR(LEERE

July 2019: The project began in response to recent
concerns over helium supply instability and
rising prices. SAEDAUTLBHERZ, [MigeiE
EERICTOITY Mt

April 2020: The system began operation, enabling
enhanced in-house testing and improved
efficiency.

TRERAE,. CNUICKVHERT A FDOFRR, B3R #5231

As of the end of December 2024, the total amount of
liquefied helium is ~ 29,000 liters.

The current liquefaction rate is 50L/day.
2024F12BARKER CRETRILEITH2AF9T U v bl
HTEIE50L/dayDiibL — b

Publication of
UNISOKU NewslLetter
2=%% NewsLetterfll{T

When visiting Prof. Vidya Madhavan at the University of
llinois, she expressed concerns about UNISOKU in such
a distant location and her desire to stay informed about
the company's recent developments.

This led to the launch of the UNISOKU NewsLetter in 2016.
Since then, it has become a valuable sales resource,
collecting the latest technologies and customer information.
Following its publication, orders have seen significant
growth.

1)/ A RVidya MadhavanZeEZ A L fe & & EDE BN 2T
AV DEREFFEWEDERHS52016FE A2 —F

S TR OEMEBER ISR ED cEBLEEERTGOTHY
FUFTIU, B RERH | THEAN

=

¢ The visit to Cryogenic
Inc. led to the adoption
of PTFE bellows
(November 2018).

§ PTFENO—XRADEOHS
oy i e e
gl

The first atomic-resolution
STM image from the prototype
system (April 2019)

702 A T DRF D REESTMR

Helium gas bag installed in the Second Factory
BEZTIBAICRBEENEAUTLAR/\Y S (BE LE)

Refrigerator ¥
MG o o

Helium Liquefaction System i

| . g H.-_ :

g — Control panel screen
= mEm.. of the liquefaction

. system

: o - ORIEEED

TOP | Operation Graph = Status | Event Log Tumtable | System :l\/I‘D'_)l// {?\)[/EE

UNISOKLU 2018
NEWSLETTER

* UNISOKU " UNISOKU
UNISOKU NEWSLETTER. NEWSLETTER

NEWSLETTER
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2024 Yearly Events xouszmovr

- W:onference Presentations / Exhibition / Awards
PARR/ BT/ DY BE N

+ Dr. Nakagawa reappointed to the board of directors of
the Japanese Photochemistry Association
- D LR R DEEHE

* The 104th CSJ Annual Meeting (2024) <TEEMET>
- BAREER HE104E5FFER(2024)
+ Dr. Seino gave a luncheon seminar at NanospecFY2023 (NIMS) <Z4NE /gt >
'Scanning Probe Microscopy with Special Environment & Customized Products |
- NanospecFY2023lC TEBFN Z >V Fa vy F—% RN

&) &

Annual Meeting on Photochemistry

. _ : = - 2024
The 13th Japan-China Cluster Conference <®EF#XHX> Y02AEI LA

-BRMEFRTEDOBIBEIES Y S A2 —RBEICHE

* Received the 36th Small and Medium Business Excellence Award

- 836/ NP EEHIEI - FRRBICTESFELEYEESNIEEZTE
(BN ARER b > ) VEEMER)

* China SPM 2024 <+ E - ZF&EH™>

+ Dr. Miyatake gave a presentation at Seminar on Practical Microscopic Evaluation 8T :
Technology 2024 <Em#BX K> —
-ERPHAREEEY S BRXE RAEMEHERMt I 7 —2024 ICCEET LU 2R '

+ IPS-24 and ICARP-2024 < REELE>
-8 24 B KT RIVF—DHLFHEMR L EFRICET SEBRE (1PS-24)
BELUAIHERERSE 2024 (ICARP-2024) [CHEB

* Annual Meeting on Photochemistry 2024 <f&m@Efgf > —
- 2024F L FEImRICHE

* PIRE “JUNCTION” Work Shop Poster Exhibition <f#%3)| |24 &H>

* The 74th Conference of Japan Society of Coordination Chemistry <lg&RIf &>
- SBAMEBERB7ALRAICHE

+ 1ISSS-10(The 10th International Symposium on Surface Science) <&@RE4t M d>
-1SSS-10IC BB & UHeinrich Rohrer MedallZ & ALC24

&) (8

The 74th Conference of Japan Society
of Coordination Chemistry

BRI RE7AONRR

&

+ Dr. lwaya gave a presentation at Practical Surface Analysis Seminar 2024 < B R T>
I'Next-generation time-resolved scanning probe microscopy |
-EADAAREMEEFR BAEXE [RAKRAIHI LI F—2024 | ICTRE
+ At ALC24(15th International Symposium on Atomic Level Characterizations
for New Materials and Devices '24)<@mEE3tH N>, Dr. Iwaya gave an invited talk,
while Dr. Miyatake conducted a luncheon seminar
-ALC24(C T, EALBRESE. BRAS Y FarywIF—EZThZTNERE
* Dr. Yokota gave a poster presentation at ICSPM32 <jtiEEsl >
[Optical pump-probe SPM and transient absorption spectroscopy measurements
of exciton dynamics in bulk WSe, |
- EEAE32EIEER YO — T BEMEICET AERIOF 1 U ALICTRAZ—HEK

+ Dr. Nakagawa received The Chemical Society of Japan Award for
Medium Business Excellence Award

Technical Achievements for 2024 > o
CIAEAMERS [BARHCERITEE) £2E (RPTADERLISH) S el

AR X8

&)

Received the 36th Small and

&)

ﬁ/isitors
|

A=YV IR ENH L FER8%<)

nanoscore tech GmbH
F/RAT7 Ty o (F3—OvIN. A RZ I, 677 AMERIEE) DF

SPECS-TII Inc.
SPECS-TIIRE (B A, 7AVUA, AFYIREE) DAL

Prof. Nan Jiang from University of lllinois Chicago
A1)/ A K% Nan Jiang#t4

Cryogenic Ltd.
AR DIEDAFUR - 54 F IV 2w DA

Shanghai Hengyixing Technology Ltd.
SR mPEREEDS 4

| Media Publishing
A7 TEEEE |

* Published in Nikkan Kogyo Shimbun: 36th Small and Medium Enterprise Excellence

* Published in Nikkan Kogyo Shimbun: The backstage of the development

* Published in JSTnews Jan 2024 - JSTnews 202451 A S|Ci8#
* Published in NORTH, the newsletter of the Kita-Osaka Chamber of Commerce and Industry

Award for New Products and New Technology/Award Winners' Roundtable Discussion
- BRI EHEEE | F360E P NEEBFHNG - FRME SEEEHS

- BRITEHEIESH - REDOESR

-IERIRE I REFTamES. NORTHISH

- Eroducts Related Delivery Records
%R MR EG |

Delivered the first USM1800 in Europe (DIPC)
IA—0v/NTHHTUSMI1800%& HHA

Delivered the first CoolLinK
CoolLinK #I¢ B & i

Delivered the first STM system in Switzerland (EMPA)

Installation at EMPA in July
7HEMPARKEICT

CONORED

AA A THBDTSIMD Y AT LZZfRA

rUNISOKU

2024
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UNISOKU 50th Anniversary
What’s new?

ompany Irip to REAKN - KO EIRIT
Kumamoto and Oita

At the Aso Volcano Crater, as you can see,
it was completely white and we could not see

In commemoration of our 50th anniversary, we held a company
trip to Kumamoto and Qita, which was attended by 52 people

anything. i . . o
e P mcluqlng employees a'nd the|rfam|l|es.
HoBTHEEAZBATLE - - - We will continue to strive to provide better products to all of

our customers, and the entire company will work together as
one.

S0BIFZER L CREA - RONDHEIRITZREL. T8 ERIK
HHETE2E/NENMULF LT,

SEHERICK D RVRGRERIE TED L SEH, £H—HELFOT
BELTEVIET,

nisoku original
reusable bag

We have produced reusable bag to commemorate our 50th
anniversary. We will distribute the bags at conferences and
other events, and look forward to seeing you at our booth or our
head office.

S0EFZSRUCIONYIZRELF U, FRIFE TERM
WeLETDTT—ANDITFHE. TREBFHFSLTHBUET,

The story of 50th Anniversary logo 50R&E &0 IR EEE

The design combines the diffraction grating of a spectroscopic product with the scanning probe microscope with “50".
IABBOCHTIEF EEESO—JHEEEZ Y R ELIZBDIC [50] ZRGIERTY A VICLFE U,

V.J T
Uniform
As UNISOKU enters its 51st year, the employee uniforms have been renewed. The new
design is highly functional and suits the modern era. The design and color were decided
based on a survey conducted among employees.
A=V ITR<KHEDIZI4—ALBH5 1 FBZUR B(CHIIFHTULSR T UTc, REREER TS
BHRICHSIETHA VTS TVE T, HEANDT7 VT — TV TP - BhiREUF U

Come to visit us on
our account!

50th Anniversary logo

HRA2H1 Y2 [ UNISOKU Co., Ltd. =] 3= =] In addition to paper introductions, conference exhibitions, and
: i i conference presentation information, you will now be able to
. B OpaaF view the latest updates on UNISOKU in real-time.

WENPERRER. FRAEXRBWICINA. 1=V I DITR%Z
INHPBSRRYUZILY A LATHEECEWVWEITRT,

@UNISOKU_PR

4 RHRBY-ELROTEN

We Now Offer In-House Experimental Demonstrations.

1

BHTIISRFRAOTEIV—LZRAR L. RERRT —EXZITOoTVET, EZER>TL W e
MOV, BARICERBRICHEEZHRD L. BABRLBREL TEOTVWRELWEEZATEY T,
KRB LGHOENBATEGVBERICEHAERZ L TWeE, MRO——BIEGEWEEE>TEVET,

Because we aim for after-purchase satisfaction, we provide our customers the opportunity to check the product performance before

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.

\

EOfhBEWRIN S + HAFGIAVINAV VAT
picoTAS + TCSPC

Combined System of
Picosecond Transient Absorption and
TCSPC Fluorescence Lifetime

PHBISAFRZYE
CoolSpeK ..

Cryostat for Spectrophotometer
USP-203 Series

EFRNF T/ BERE DS ERERE
TSP-2000

Conventional UV/VIS/NIR Flash Photolysis System

#CoolSpeKICDEF L TIEHBEZRD T RITA. BEEOLFE L TWBDHETELMHEDED T LICL BB T EAELHRIT>CEVET,
([ERRES—EXEEZ>THEYET)
We also offer on-site CoolSpeK demonstration at your facility. CoolSpeK adaptation to your spectrometer for custom demonstration measurements is available
(only domestic)

/

Hydrogen-Sensitive Thermal Desorption Spectroscopy System

HEMTO-TDS
ERRERNES thEE

T EMERZfH

XTHE5IET BRAEDHDMIE T,
Now Accepting Demo Measurements

r Al _ BE]

SAREARABATCRZ Y R7OVD3REHD VAT L% T EAIESRE L TEBLTVET,
AEHAE KGR TOKDIE ICBURIE R REEN BV E T DT B DEA T ERAERBIC DOV TUHEEARL GESH T TV EET,
[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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Optical Instruments News R picoTAS Updates picomsoaiie

Brand-New Product Introduction zs:ss:

2-D Scanner Renewed

2-D Scanner for thin-film has been redesigned.
Load capacity and stability of movements has
been greatly improved.

Reasonably Circularly Spectrophotometer
Y=2F I BCPLA —— |

New

2-D 2F v F—%RlI#H
SERESERBDXY
RF v F—HEBEKE.
MifarEE & e D
AmElcmELt,

Added Linkage function to CoolLinK

UNISOKU measurement system completely links to CoolLinK, so you can measure
transient absorption spectrum with temperature variation automatically.

This function can save your time for measuring.

picoTASIZCoolSpeK & &Ik HE%= BN
CoolLinK @ U-Link Mode %L BRI DR EHIE & @& ERIGAIEDESE Z BB CITLE T, o
\_ _/

CoolSpeK Updates coolspekngiss

CoolLinK Automatic Temperature Variable Software EEBREAEY T YT

ZSP-CPL1000 )

* Table-Top CPL System
* Optical Layout of 180°- Excitation
* Excitation by Xe-lamp and bandpass filters
+ Gate-Switching-Photon-counting
Synchronized with PEM
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\Z &£ B LRI # oo Features mas
. clg x e 30 R . .
SE';? "7“ E'Hff‘ g?;ﬂ = H i T T Vs P T I e Example / Camphorquinone in ethanol | ® Easy to design temperature profile with PC @ -
q h./x s i Wavelength (nm) Exc. Wavelength: 375425 nm ) | ® Monitorable actual temperature in real time il @@
i ® Linkable with various commercial spectroscopy =
Triplet-Mediator Ligand-Protected Metal Nanocluster Sensitizers for Photon Upconversion ® ZAZIRETOT 7 LIVDTH AL U HalsE
. 'l N=] 1157 31 Lk
D. Arima et al. JACS 146, 16630 (2024). . A ® RIRDEEZE ") 7IVE A LTEIRATHE
Publication Introduction 38N ! ® BIHDYIEE DEEH TTEE — —
Recently, triplet-triplet annihilation photon upconversion (TTA-UC), a conversion of red CoolLinK has four temperature control mode. Mooarme | | Seaiones | |1tikMsds
light (lower-energy) to blue light (higher energy), has attracted a great deal of attention | We will show you one of them in this article.
and is being actively investigated as a viable approach to exploit unutilized wavelengths of AEICEDE TADDRIEHE— FEERTEE T, l;;:k Fil:dood?n
light in solar-driven devices. Prof. Mitsui’s laboratory at Rikkyo University has focused on l SENEZ DTS “Link Mode” [IZDWT TN LET .
the use of atomically precise metal nanoclysters (NCs) as a promising pIgtform for prov_|d|ng You can make simple temperature profile that has [FE———s="=
sensitizers for TTA-UC. In 2024, they achieved a red-to-blue upconversion quantum yield | constant tem o N o £ e
o o ¢ , ) S ) | perature variation and time interval. O I — e —
. of 20.7 £ 0.4% (50% is the theoretlca! maX|.mum) at a low light intensity comparable to UNISOKU measurement system completely links to | === b w
solar-energy, setting a new record.They developed a triplet-mediator ligand (TL)-protected metal nanocluster, Link Mode, so you can measure temperature dependent | ., . W BT o
Au,Cuy(S-Adm)[P(DPA),],(Au,Cu,DPA), to improve the TTA-UC efficiency. Using picoTAS and thorough analysis of spectrum automatically. T e ' 1—1_\
transient absorption data, they confirmed that the excitation of the Au,Cu, core rapidly generates a metal-to-ligand Link Mode can also be used with various commercial = % ~=
charge transfer state, followed by the formation of long-lived triplet state (approx- aabs /107 spectometers that has a repeat-scan function. — b . T =
imately 150 ps) at a DPA site in the TL. In a mixed solution of Au,Cu,DPA as a - . (Pseudo-cooperative measurement) = e . et
sensitizer and a DPA molecule as an annihilator/emitter, intense blue-light - o Sequence Mode &k W £ B 75ERE T, REEREHICERE LT el D , =
emission under red-light illumination, that is, highly efficient TTA-UC was clearly  z'* [z 3 ~E— VAR RE S & e W e w
D Givon the onty Y '8 + 2= OB S DEEOHIC, MR DRYEL ~
observed. \alven e Annihilator  Emitter £, AR L TROGEISNE ) AR e i
extensive repertoire of S s BETO7 74 )ViRE L CERIAREE,
metal NCs that can be ) \_ W
protected by various Sensitizer 400 450 500 550 G600 650 700
ligands, this study is S s _ CoolSpeKSLIM =~ ysp203c-sT-gp [| Under Development
Considered a pioneer- Tl 250 ] T or pico Or pump-probe spectroscoples J— VAN Y 7%)1-3&7—”/554}%:{:!
ing step toward the - i) pis Cryostat for 2 mm light-path cuvette. It is suitable W develoni tat that h
LuturT progretssfln the s " reres - for picoTAS or pump-probe spectroscopies. hi;hggi n?gﬁtgglsggfgr C:\évuﬁmopsu?npin% agg
evelopment o .=' Z SepER2 MmN IV EA, ——
TTA-UC, e;pemally g w 5' DiCOTASPHRY T TO—TF Czriensgﬁtlﬁgge?t lower temperature than the
from near-infrared s " TOBEIRICAIE I S, P '
light to visible light. S0 e ANMEREREEZES | T T 2T LICK VIRTROWTEE
. B B e Equipped with a stirrer FVEBEWEECEREEAEZRECES. 5B
‘ “’nvel:ngih{nm} 19—5—|7§|i§ :E?‘)I/%Eﬁ%q:—(\\_g_o




New Technology in the USM Series

USM) — X1 BETHRMTHEN

Six-Electrode Sample Holder Functioning as Both Flag-Type and Bayonet-Type “Aquila”

73y IRIENTZRy PRIE LTHEET 6B FIVE “TO135"

Overview / &

In materials science research, flag-type sample holders are MRBFHRE CEAE NSHMMER - DirRE T,
75y JRIERRIVADEREEOTEHEY . —MRHIIC

commonly used in sample preparation and analysis equipment, L2 L LR Do T
and they typically include multiple electrodes for purposes ~ ®+® E@ﬁ‘;jﬁ”éjif—gi;‘}%ﬁ%@:ﬁ-ﬁgﬁgg
such as electrical conductivity measurements. There was ~ Bayonet-Type 7;(% b iout: =0w eI o=
a request to perform STM measurements on these samples. KA. T 5w SRR LA TR - 5345 S st
This structure enables the STM measurement of samples %, 1Y% DUSM1300/1600icHS5 W TSTMAIET 5
prepared and analyzed with a flag-type holder using the fedb, 1=V IIFREDCEMERIRILZ & LTEHEE
UNISOKU USM1300/1600. This holder also functions as a THEEERRLIEDTY . S DDHRRIV AR
UNISOKU standard 6-electrode sample holder. By introducing ﬁ%ﬁaﬁ§¢§§ﬁ%mxﬂﬁﬁtctéf§#§?§kL,7::
the mechanism that allows the interchangeable use of the R '74\*7_#‘? FN’E@E“{S%%@EMJ‘%J—
twi le-holder shapes in ultra-high vacuum, multi-elec- \‘é?@hl_ﬂ&;%ﬁ? E%%STMFZ’?‘!J E\E%tt ) i_ l‘;f:o

0 samp iPES, g ’ TERIICIE, T ORIBE PR ZOMZEEICIRA L T
trode samples made with wire bonding can now be measured Wefe T & A=Y ISTMEFRET 35 )b—TH
using the UNISOKU low-temperature high-field STM. FEMBZSTMERR L. BARAE— FZIhRE & 501
In the future, we expect that the adoption of this mechanism REMEENMBEE NS LHIFENE T,
by materials science researchers will promote inter-laboratory '
collaboration, accelerating the research speed as groups ©
owning UNISOKU STM systems observe novel materials
and advance their studies.

®+0O
Flag-Type

Transit chamber for “Aquila”

Interview with Designer &it&rv4€1—

The time spent on the design alone exceeded 200 hours!

This was twice as long as the design time for the entire standard STM system (100 hours), making it an extremely difficult
task. Initially, | thought it would be simple—just removing the knob of the UNISOKU sample holder—but it turned out to be incredibly
challenging to meet all the convenience requirements while making it compatible with the standard USM system. In fact,
there was a period when | even considered giving up on the design. This was a situation | had never encountered as a
designer.

RV FEREFHCE U Fc BTV T200B5R5HE !

| TIIBRMGSTMY R 7 LR EORGRR(100BR)D2AE OO S E LHET LI | M), 1=V SERERIVEDDES

T EATRUTEVERENITRI TV E LA, FIEMEOSOERES Tz LD DIBEUSMS 2 7 L TRIBREIC T 2
$2 CEHHRICHLC, REABELLTTABT LD TTIN, Rk, RitT BT LERDERES Y & L),

. It was truly a challenging design, but | believe that the numerous discussions | had with Dr. Yamamoto

" from the Sales Engineering Department were key to bringing the design to a satisfying conclusion.

= Moving forward, | am convinced that continuing cross-departmental discussions will greatly benefit

X not only the design itself but also the UNISOKU organization.

Design Dep. @5t ASICAEGERE T LI, EXREMEHOIIALMAELRGFO#EHRE LI LH WSV CFAUCEEL STeBREERT
Sasada &M WET, 585, RETBRDIOHEIF TR AEBDOHICEHEZ LE LT, EREHA fEREHRIT W< DEUTY,

. J

Interviewer:S. Yamamoto

Probe Approach Technique for a Sample Unable to Observe Optically

AFBRBTEGVHABNOEH 7 70— FHik

In recent research on two-dimensional materials, device structures with electrodes patterned to a few um in width are
used for samples on the order of tens of um in size. There has been a demand to observe these small samples using
ultra-low temperature/high magnetic field STM.

This development provides a technique to approach an STM tip on a small sample in situations where the sample is not
directly visible. By integrating and controlling the tip-sample capacitance measurements and XY coarse-motion driving
with position sensors, it became possible to image a wide area of 2 mm with a spatial resolution of <5 um and precisely
approach the tip on the target sample.

This technology can be integrated with UNISOKU's standard STM controller "Nanonis," enabling wide-area imaging in
the same way as STM imaging. Furthermore, since this technique is not limited to STM and can be applied to any system
using conductive tips, it holds great potential for expanding future applications.

IEEDZRITHRAZE Tl B+ umD Y« XDFHRHTE u migD EBAR% 1831
INR—=Z2 7 LTe7I\1 ZABENMER TN TLVE T,

D& S NN E RIER/FRRIZSTMTERE LIEWEWSEBEELRH Y F LT,
AEFIE. SRABERER X GUVIRE TSTMES A a7 70 —F &€ 254
TY, Bt EHANDBETAB LUCMB LY I —ZAVXYEEHIEEZRET 5T &
lc& Y. 2mmOLEEEZ <5 umDZER B EREETEIRIE L. EFRICER IR Z
T7A—FEEBTLEDAREE Y F LT

T OFEAE. 1=V STMOIZZED > b O—= Nanonis| ITEET 2T ENTE
STMEHEAL & RIRRDREE CIAEER{L O RIRE T Y, &feo STMICBREESNY
EEMRIH Z R & € S EEICIIRRDEBRICEMZISH TES . IMRNITIZGREENEKRY 2 LHAFENE T,

Tip Holder for

Capacitance Imaging Capacitance Imaging Performance Test

(»)
p>y Au pattern on Si substrate
Tip holder Capacitance image Line profile along AB
[ < 1 AN\ at tip-sample distance of ~20 um
: Tip
Sample V<
= ’ _ 0 100 200 300 400 500
Y. Que et al., Electrode width: 50 um 35 secl/line

Distance (um)

Nanotechnology 34, 455704 (2023).

Interview with Electrical Engineering Department 512821~  Interviewer:s. Yamamoto

Development began in response to a customer request to land an STM tip on a sample just a few ym in size inside USM1300/
1600, where there is no way to see samples. The breakthrough came when we learned about research reporting that
surface structure could be obtained via capacitance measurements, even with the tip positioned tens of um away from
the sample. This led us to believe that wide-area imaging via capacitance measurement could enable precise STM tip
landing on ym-scale samples.

AEHOEER Z 5 LUSM1300 /1600 TH u mDFERHISTME A BEME B2\ EWSBEDELEH SHEREROE Lz, BHEOLGZD
#HEH+ umit LTHBREHAGSREABRENS TES LV SHERERZ VW I LT COREFHAIC K BLEHEEILICE Y. Hum
DFERNDEMDNRIBTEZDNEEEZF LT

The most challenging part was the integration with Nanonis. To incorporate our control system into the imaging process
of Nanonis, which is not our own product, we had to go through repeated trial and error in the circuit design for interaction.
Additionally, with the need to meet CE certification requirements, the development schedule was very tight, which made
it quite tough. When we finally succeeded in obtaining wide-area images, it was a huge relief.

W = —ESEESOF, Nanonis& DFETT. it I THBNanonis
m— O BERETOERIC, 12V O ORIEREEAZALT
AT HE(FRE Y SERBEHIIAELRTHALS L

9. S Fle. CEREENRDH Y BLVOHERRRETRET LD, RBIC
' \m LEEGRSARAEEIXIF & LE LT

“ Photo:Electrical Engineering Dep. members
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EEEWALT. SIMERF—2EIBLELAD?

Why not obtain STM data without purchasing the STM system?

BB  Objective

BERESPMOGHRIRIEZ B ETIRH TS, L2V R U —EXDFAZAMHR T, /\ 1 T FSPM®D
R VA LEBARRICLGRXICREGAE T — 22 SVEDAICRHT B D AT —ERZImHE LT,

Our ‘Rental Lab’ service, offering a specialized environment for low Temperature SPM measurements, is now available. This service was launched
to make high-end experimental data acquisition more accessible to researchers by providing machine time on cutting-edge SPM equipment, helping
you achieve optimal results for your publications.

H—ERAHNZE  Service Description

RUAERERVE—PER AV IRRZYTICLBREBRAED AL GO TCVE I EBBALITTHL
REA VT FVADH - FEDGEL G RBRETRANDREMNRZ 5HBHIEN BT T,
Our service offers on-site experiments, remote experiment, and experiments conducted by UNISOKU staff on your behalf. In addition to eliminating

the need to purchase equipment, this service removes the burden of equipment maintenance, saving time and effort while significantly improving the
efficiency of your investment in SPM measurements.

FIASZIFIANIEE  Available Systems

p
UHV Time-Resolved Multi-Probe Microscope
BEEERHESETIVFTO—JEME
Carrier dynamics measurement B ER LN TILD
of micro samples FyUTEZAFTZORZAERTRE
on insulating substrate

Demo measurement conditions :E;ﬁ%ﬁ: aane

- Temperature: 77 K or 300 K A 77 K XUE 300K MOS,

- Pressure: ~10® Pa HZERE: ~10°Pa '

- Laser wavelength: 488, 532 nm L—#—iR: 488,532 nm

- Temporal resolution: ~80 ps (532 nm), 53 f##E: ~80 ps (532 nm), 50pm
~10 ns (488 nm) ~10 ns (488 nm) ' —

p
40 mK UHV STM 1.75 T-1.75 T-7 T vector magnet

40 mK BE EZEEHESTM . ‘
" 5.oorcondcing op o Auminu |

I
=4

USM1600 =y

Specifications KRBT g,

" T stMHead 40 mK 49 mKELT s - g

- Vector Magnet operation NIE-RTIVRRE g

- RF cables up to 40 GHz A0GHz £TCOB/ART =TIV T,

- Long-term d//dV measurement RERdIAV RIE S B

- Position sensor with 1 ym precision 1 umEEDAIBL > H— 08 mepE b Del vE 08
\ ias voltage (mV)
-

1.5 K UHV SPM with optical access
1.5 KBEEZENET7EASPM

USM1200 JT

Specifications 4

- Tsrunead = 1-5 K (when optical shutters close) &.‘EL:I:& e s

- Compatible with AFM measurement BURIRET.S KECF GE57 7?;(55%5%)
- Optical access capabilities by inertial-driven lens stages ~ AFMSHG  RESL 2 A EHFTT X
- Time resolved STM with high spatial resolution BB FRRER A D AESTM

(- Shot noise measurement by integrated RydeenAmp Rydeen Amp (REBREIRT > NickB¥av b/ A4 XHIE

R RERFHHICOVTRE[EICTHBESEE LY
Feel free to contact us about the details! » » » | info@unisoku.cojp

Introduction of Publications
- e |
GEEETEED0 2020

TGRS EICIY) 2024

® Total number of publications using UNISOKU systems = 331 (314 in 2023)
@ Total impact factors ~2827 (2610 in 2023)

Corresponding to 56 Nature papers (40 in 2023) Num. of | Average
c.f. Impact factor of Nature ~50 (64 in 2023) Popular Research Fields Publications ’I';’alft'g’{
® Impact factor per employee ~ 55 (~51 in 2023) Transition Metal Dichalcogenides (TMDs) 39 12.6

Total publications Molecules (TERS) 36 1.1

247 240 246 252 294 314 331 I Low Dimensional Materials excluding TMDs, 25 10.6
o 3000 . 1 . 1 . L 70 § graphene, 2D superconductivity
L F - Kagome Materials 24 16.7
8 2500 g . o
- i g Topological Materials (Majorana, Weyl) 22 16.3
[$) L
§ 2000f -‘;D Superconductivity (heavy fermion, PDW) 18 7.2
E 1500k o Graphene 16 12.7
g 3 20 ':3_5 Fe-based Superconductors 12 15.6

T T T T T T ] .
2018 2019 2020 2021 2022 2023 2024 & picoTAS L L
Year Single Atom Spin (ESR-STM) 9 12.6

Publication List infF{irZ:
Nature

1. A Hybrid Topological Quantum State in an Elemental Solid
M. Hossain et al., Nature 628, 527 (2024). USM1300

2. All-Optical Subcycle Microscopy on Atomic Length Scales
T. Siday et al., Nature 629, 329 (2024). USM1400

3. Optical Manipulation of the Charge-Density-Wave State in RbV,Sb,
Y. Xing et al., Nature 631, 60 (2024). USM1200

4. Phonon Modes and Electron-Phonon Coupling at The FeSe/SrTiO, Interface
H. Yang et al., Nature 635, 332 (2024). USM1300

Science

Mapping Twist-Tuned Multiband Topology in Bilayer WSe,
B. Foutty et al., Science 384, 343 (2024). USM1300

Nature Nanotechnology

Submolecular-Scale Control of Phototautomerization
A. Roslawska et al., Nat. Nanotechnol. 19, 738 (2024). USM1400

Nature Materials

Van-Hove Annihilation and Nematic Instability on a Kagome Lattice
Y. Jiang et al., Nat. Mater. 23, 1214 (2024). USM1300

Advanced Materials -1

1. Coexistence of Quantum-Spin-Hall and Quantum-Hall-Topological-Insulating States in Graphene/hBN on SrTiO, Substrate
R. Obata et al., Adv. Mater. 36, 2311339 (2024).

2. Realization of Two-Dimensional Intrinsic Polar Metal in a Buckled Honeycomb Binary Lattice
X. Zhang et al., Adv. Mater. 36, 2404341 (2024). UNISOKU Controller

3. Direct Observations of Spontaneous In-Plane Electronic Polarization in 2D Te Films
Z. Zhang et al., Adv. Mater. 36, 2405590 (2024). USM1300




Publication List

Advanced Energy Materials

How to Interpret Transient Absorption Data?: An Overview of Case Studies for Application to Organic Solar Cells
Y. Tamai et al., Adv. Energy Mater. 14, 2301890 (2024). picoTAS

Nature Chemistry

Trapping of a Phenoxyl Radical at a Non-Haem High-Spin Iron(ll) Centre
D. Kass et al., Nat. Chem. 16, 658 (2024). CoolSpeK

Nature Physics

1. Quantum Transport Response of Topological Hinge Modes
M. Hossain et al., Nat. Phys. 20, 776 (2024). Ptir

2. Melting of the Charge Density Wave by Generation of Pairs of Topological Defects in UTe,
A. Aishwarya et al., Nat. Phys. 20, 964 (2024). USM1300

3. Spin Berry Curvature-Enhanced Orbital Zeeman Effect in a Kagome Metal
H. Li et al., Nat. Phys. 20, 1103 (2024). USM1300

4. Highly Anisotropic Superconducting Gap Near the Nematic Quantum Critical Point of FeSe,_S,
P. Nag et al., Nat. Phys. DOI: 10.1038/s41567-024-02683-x USM1300

Chem

Single-Molecule Spectroscopic Probing of N-heterocyclic Carbenes on a Two-Dimensional Metal
L. Li et al., Chem DOI: 10.1016/j.chempr.2024.08.013 USM1400TERS

Advanced Functional Materials

1. Broad-Wavelength Light-Fuelled Organic Crystal Oscillators Driven by Multimodal Photothermally Resonated Natural Vibration
S. Hasebe et al., Adv. Func. Mater. 34, 2410671 (2024). USP-PSMM-NP

2. Chemical Vapor Deposition Growth of Atomically Thin SnSb,Te, Single Crystals Toward Fast Photodetection
Y. Li et al., Adv. Func. Mater. 34, 2316849 (2024). USM1500

ACS Nano -1

1. Atomistic Probing of Defect-Engineered 2H-MoTe, Monolayers
0. Okello et al., ACS Nano 18, 6927 (2024).

2. Imaging Valley Excitons in a 2D Semiconductor with Scanning Tunneling Microscope-Induced Luminescence
H. Geng et al., ACS Nano 18, 8961 (2024). USM1400

Nuclear spins offer stable quantum information with long coherence time but present
challenges in studying their time evolution in detail. Using ESR-STM, Veldman et al.,
(Sander Otte group, Delft University of Technology) elucidated the time-resolved dynamics
of nuclear spin of a single 4'Ti isotope. By incorporating probe magnetic field control into
WA standard ESR-STM measurements, they achieved tunable T
ESR-STM hybridization of nuclear spin states. Furthermore, employinga -1%f . W
.ﬂn;%n;ei voltage pump-probe technique enabled the observation of . N ’*‘\ lz =
&  nuclear spin time evolution, providing | _ _ 012 |
@, new insights into their dynamic behavior. 1 p———— "
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Figure (a) STM topography of the single “’Ti and a schematic drawing of the ESR-STM setup. (b) Energy diagram of the atomic eigenstates as a function of the tip
magnetic field. (c) ESR-STM measurements as function of tip-sample conductance, which corresponds to the tip magnetic field. (d) Pump-probe data for different tip-atom
distances, revealing various coherent electron-nuclear flip-flop oscillations. () Zoom-in on the relevant avoided level crossing of (b). A line trace from the pump-probe
data in (d) at the corresponding tip fields is fitted with multiple frequencies.

| ﬂm@emmw Cryogemc mms'

ACS Nano -2

3. All-Electrical Driving and Probing of Dressed States in a Single Spin
H. Bui et al., ACS Nano 18, 12187 (2024). USM1300

4. Van Hove Singularity and Enhanced Superconductivity in Ca-Intercalated Bilayer Graphene Induced by Confinement Epitaxy
S. Ichinokura et al., ACS Nano 18, 13738 (2024). USM1400-4P

5. Wafer-Scale Synthesis of Highly Oriented 2D Topological Semimetal PtTe, via Tellurization
M. Choi et al., ACS Nano 18, 15154 (2024). USM1200

6. van der Waals Engineering of Charge Density Waves in One-Dimensional Nb,Te; Nanowires
X. Lin et al., ACS Nano 18, 13241 (2024). USM1400

7. Dual Dirac Nodal Line in Nearly Freestanding Electronic Structure of 3-Sn Monolayer
Y. Lan et al., ACS Nano 18, 20990 (2024).

8. Quantum States Induced by Strong Interface Coupling in a 2D VSe,/Bi,Se; Heterostructure
X. Wang et al., ACS Nano 18, 24812 (2024). USM1300

9. Tilted Spins in Chains of Molecular Switches on Pb(100)
M. Treichel et al., ACS Nano 18, 26184 (2024). USM1300

10. Tunable Out-of-Plane Reconstructions in Moiré Superlattices of Transition Metal Dichalcogenide Heterobilayers
H. Zhao et al., ACS Nano 18, 27479 (2024). USM1400

11. On-Surface Atomic Scale Qubit Platform
C. Wolf et al., ACS Nano 18, 28469 (2024). USM1300

12. Chemically Interrogating N-Heterocyclic Carbenes at The Single-Molecule Level Using Tip-Enhanced Raman Spectroscopy
L. Li et al., ACS Nano 18, 32118 (2024). USM1400

13. Atomically Sharp 1D Interfaces in 2D Lateral Heterostructures of VSe,-NbSe, Monolayers
X. Wang et al., ACS Nano 18, 31300 (2024). USM1300

14. Tunable Quantum Confinement in Individual Nanoscale Quantum Dots via Interfacial Engineering
H. Ren et al., ACS Nano DOI: 10.1021/acsnano.4¢c13885 USM1500

15. Correlation-Induced Symmetry-Broken States in Large-Angle Twisted Bilayer Graphene on MoS,
K. Li et al., ACS Nano 18, 7937 (2024). USM1300

Nature Communications-1

1. Dual Higgs Modes Entangled Into a Soliton Lattice in CuTe
S. Kwon et al., Nat. Commun. 15, 984 (2024).

2. Charge-Density Wave Mediated Quasi-One-Dimensional Kondo Lattice in Stripe-Phase Monolayer 1T-NbSe,
Z. Liu et al., Nat. Commun. 15, 1039 (2024). USM1500

3. Phonon Promoted Charge Density Wave in Topological Kagome Metal ScV,Sn,
Y. Hu et al., Nat. Commun. 15, 1658 (2024). USM1500

4. Direct Visualization of Stacking-Selective Self-Intercalation in Epitaxial Nb,,,Se, Films
H. Wang et al., Nat. Commun. 15, 2541 (2024). RT-STM

5. Visualizing a Single Wavefront Dislocation Induced by Orbital Angular Momentum in Graphene
Y. Liu et al., Nat. Commun. 15, 3546 (2024). USM1300, 1400, 1500

6. Inhomogeneous High Temperature Melting and Decoupling of Charge Density Waves in Spin-Triplet Superconductor UTe,
A. LaFleur et al., Nat. Commun. 15, 4456 (2024). USM1300

dt@ll., Rev. Sl Instiun. ©F, 068705 (2024), ,

Terahertz Scanning Noise Microscopy (SNoiM) is a unique technique enabling the observation of electron temperatures
with nanoscale spatial resolution. However, earlier SNoiM systems were primarily optimized for room-temperature
measurements and were time-intensive to operate. Weng et al. (Yousoo Kim group, RIKEN) addressed these limitations

Product used: Cryo-SNoiM

(a) (b) -, by developing a dual-chamber cooling system. In this
THz 4 : Nicrwire | System, the terahertz detector is cooled to ~5 K using a
Sramper~_ | T2t . pulse tube cryocooler, while a separate chamber
= ““'”:::::'d Q""-——-— houses the sample and AFM tip, which can be main-
o ot T e } tained at either room temperature or ~110 K. This
TET p 2 ©)  arm Farfield  Nearfield  design allows for the pre-selection of tips at room
CCD

temperature and enables precise determination
of local electron temperatures without requiring
nw adjustable parameters.
This innovative approach opens new possibilities
“ for studying low-temperature hot electron dynamics
.. and nonequilibrium transport in various materials.

chamber ey

tip .-"'
N —-sarnple

Vibration isclation table

Figure (a) Schematic diagram of Cryo-SNoiM. (b) Dlagram of hot electron imaging of NiCr wire. (c) Simultaneously obtained 2D images of the NiCr wire: topography,

far-field and near-field (SNoiM) signals.
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This study investigates twisted bilayer WSe, at small twist angles, focusing on its potential as a platform for exploring
interaction-driven topological phases. Using scanning single-electron transis- (¢)  ,_, . = g ¢

tor (SET) microscopy, Foutty et al. (Feldman group, Stanford Univ.) conduct 60 dutdn (107 “BQE"‘mz’ -j

local electronic compressibility du/dn measurements and identify a "magic 3 :
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angle" near 1.23° where multiple topological bands emerge, hosting a series E €0 o

of Chern insulators even at zero magnetic fields. By applying a displacement & © o |
field, they induce a topological quantum phase transition, demonstrating the 8 a0 a0 4 E '

-4 2 gtunability of these phases. These findings open £ 4 '

(@) du/dn (10-1* mev cm?) =] pathways for studying exotic phases such as O oo o
P fractional Chern insulators and quantum spin v

TE’ I-! Hall states in highly tunable moiré systems. (d) =30 mym
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Figure (a) du/dn as a function of v and B at a selection of twist angles. (b) Thermodynamic gap at B =0 T for v =-1 as a function of twist angles. (c) du/dn as a function
of Disand vatB=0and 1.6 T (6= 1.2°). (d) du/dn as a function of v and B around v =-1 at D ; = 30 and 80 mV/nm.
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Geng et al., (Rui Zhang group, Anhui University) fabricated monolayer WSe, by mechanically transferring it onto gold
substrates covered with a 5-10 nm thick hexagonal boron nitride. Voltage dependence of tunnel conductance and
electroluminescence intensity using an STM revealed electrical decoupling between WSe, and gold, achieving a
quantum efficiency two orders of magnitude higher than WSe, directly on gold. Luminescence spectroscopy identified
distinct exciton states and their fine structures, with spatial variations in individual luminescence intensities observed

even within nanoscale-flat regions. These results suggest that sub-nanoscale inhomogeneities influence exciton-related
luminescence dynamics. Furthermore, the circularly polarized exciton luminescence indicates the influence from the
STM tip. This work provides a promising platform for nanoscale optoelectronic exploration of transition-metal dichalcogenides.
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Figure (a) Schematic setup of the STM-induced luminescence (STML) experiment.
-.. S (b) Photoluminescence (PL) imaging of the WSe, on a boron nitride (BN)-covered
WSe /BN A\ gold substrate. (c) Comparison of STML and PL spectra measured at multiple
Wse /Au regions. Insets show an atomically resolved STM image and an optical micrograph
BN/Au of the sample. (d) STML spectra (left) acquired at five specific locations of the

|~.'; ' 1,'5 ) 18 ' WSe,/BN/gold sample, as indicated in the STML mapping (right). (e) Circularly
Photon energy (eV) polarized STML spectra measured on the WSe,/BN/gold sample.
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Ultrafast Tunneling Current
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arising at temperatures below ~90 K were detected by

the STM tunneling current
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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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