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“UNISOKU'’s Craftsmanship Begins with Each Researcher’s Unique Challenge.”

RARE—ANVEYDREDSIRES. 1=V I7DEDILKY

UNISOKU is guided by the philosophy of
“providing measurement solutions that respond
to researchers’ curiosity and contribute to the
advancement of science and technology.”

We sincerely listen to the challenges and questions
faced by researchers at the forefront of science,
and our mission is to contribute to society through
“‘measurement” that supports their pursuit of
discovery.

Our company consists of a team of approximately
fifty employees.

Although we may not match the scale of large
corporations, this size allows us to work closely and
carefully with our customers.

Each of our engineers takes personal responsibility
and uses creativity to communicate directly with
researchers, turning their needs and ideas into
practical solutions.

UNISOKU'’s craftsmanship begins with the real
challenges faced in research laboratories and is
guided by our strong commitment to creating
solutions that truly work. This spirit has been part
of our company since its founding and continues to
shape who we are today.

UNISOKU began as a manufacturer of spectroscopic
measurement instruments, and last year we
celebrated our 50th anniversary.

Along with our ultrafast spectroscopy systems,
our low-temperature SPM products have become
one of our core product lines. These highly
specialized instruments are now used by
researchers around the world, and thanks to the
continued support of our customers, they have
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gained wide recognition in the global scientific
community.

However, the origin of UNISOKU lies in our
dedication to developing customized instruments
designed to meet the individual needs of each
researcher.

We believe that responding to requirements that
cannot be fulfilled by standard products, and creating
new value based on the voices of our customers,
defines the true mission of UNISOKU.

Modern society faces many challenges, including
a declining population, limited resources, and
growing environmental concerns. At the same time,
it is an era in which new and sustainable solutions
must be explored through wisdom and technology.
UNISOKU views these changes positively and,
as a flexible and highly responsive team of engineers,
will further strengthen our ability to provide fast and
accurate solutions to our customers’ challenges.
At the same time, we place great value on being
“‘unique.”

We believe that truly original measurement
technologies and environments—born from ideas
that are not bound by existing frameworks rather
than simple imitation—can open new possibilities
for scientific progress.

We will continue to uphold the principle of “unique
measurement” embodied in the name UNISOKU,
and pursue innovation through constant challenge
and creativity.

At UNISOKU, we believe that teamwork among our
employees, together with the sincerity of each
individual, builds trust with our customers. This trust
is our greatest asset.

The development of measurement instruments is
a collaborative effort to shape the future together
with researchers.

As technology continues to advance, we will also
refine the human qualities of communication and
proposal-making, and strive to remain a reliable
partner for researchers around the world.
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2025 Yearly Events sz sme~or

* Visit by Dr. Andreas of SPECS GmbH and Dr. Kawamura, President of TII.
- (JB)SPECS#t - Andreask. TIEARHAEL KL O

* Visit by Professor Emeritus Yoshihisa Inoue and Professor Tadashi Mori of
The University of Osaka.
- KIRAFBERUR H LEALE L ARKFZTFE RELED KL
* We installed an AED for workplace safety, and attended AED training.
-BISDREDHAEDZEA L. #HEHAEDERH#E & ZHE,
+ Participated in “APS 2025” with local distributor SPECS-TII. (anaheim, UsA)
- TAPS2025] |CIRHIAIERIE SPECS-TII & &N
+ UNISOKU was introduced in a report published by the Center for
Research and Development Strategy (CRDS), Japan Science and Technology Agency (JST).
- BRI FAZeRFR A AR FRANR BB (JST) FAZSRFEEER > 2 —(CRDS) DMEFICHWTENENS
+ Director Nakagawa attended the award ceremony for the Chemical Technology Achievement
Award at the 105th Spring Annual Meeting of the CSJ (suita, Japan).
- B ERERTR ) I BERD. BAMEERE 1055 FR<mmAs - mEt>-IcBW T MEFERAMAINE ] RERICEM

+ Joint exhibition at the “19th National Photochemistry Symposium of the Chinese Chemical Society”(chengdu, China)
- THELFRBIIRLENCEFMEIRE] <bE - mup> (HEE S HEHE
(3]

+ Sponsored the crowdfunding campaign for the Quantum Festival celebrating 100 years of
quantum mechanics.
-BFNRI00EE BAMEBER EF I RDI IV R T7 70 T4 v JIchE

* Provided all employees with Expo 2025 Osaka—Kansai tickets and special “Expo Leave.”
-HEDORFZLT AL LT £HBICKIR-BEREOF 7 v b EFARD & A TEIFRIIRE | % B - 25

+ Exhibited and delivered a corporate presentation at STM'25 (seoul, South Korea); introduced
capsule toy machines.
-STM25 <@ - Vo> I CRERT - REFEE AFvIY—2VEA O

* Delivered a lecture at the “2025 Joint Seminar for Supporting Member Companies of the Photochemistry Association”
- T eFHe - EBREA%E HEE I F—2025) (F Y FAV)ICTHE

+ Exhibited at “NC-AFM 2025” (Toyama, Japan)
- INC-AFM 2025 <swigsum>Ic B
* Visit by Mr. Nicolaj Betz from the Loth Laboratory, University of Stuttgart.
-2 ko bV bRk Sebastian LothHf Nicolaj Betz& AsE#t
+ UNISOKU featured in the Hirakata City publication highlighting world-class local manufacturers.
-WATRET TEBAROTHEM)EERS EFERAT ITBWT. HRNY 17282 AED D W EES]
TEREELLTAZVIBBATNS
* Delivered an industry-guidance lecture at Osaka Prefectural Ichiritsu High School
- RBRAFIZWNE ) DRRICTERBIA A 2 AEE(/\O—T —7 - LRIREIEFHZ XM O

+ Exhibited at the “2025 Photochemistry Symposium” (kebukuro, Japan) @

- NO2BEHALFESRR ] <vogrs - s> HE

+ Exhibited at the “86th Autumn Meeting of the Japan Society of Applied Physics”(Nagoya, Japan)

- TEOLSAYEFRMEFIMFERR] <awis - 2aE>ICHE

+ Exhibited at the “75th Symposium of the Japan Society of Coordination Chemistry”(Nagasaki, Japan)
- B FRETSERRR] <mEAy - mE>ICHE

+ Exhibition and Luncheon seminar at the “JVSS 2025”(Tsukuba, Japan) (6]
- 025 FERAREMBEFREMBERUVSS 2025)) <o<ikh - zm>ICHE. 2V Fa vy +H—R5kE

* Publication of Handbook of Surface Analysis Techniques: Scanning Probe Microscopy/
Spectroscopy, 2nd Edition (6] @
- TREDEINES EE 70— JEMEE/OY0E B2k GABHR) HRITENhS )

+ Exhibited at the “RPGR 2025 Conference on Graphene and 2D Materials”. (Toyama, Japan) -
- [The 16th International Conference on Recent Progress in Graphene and 2D Materials Research] <ziigzLi>IC HE =
* Oral presentation at the “24th Young Researchers' Joint Symposium on Cryogenic o
Engineering and Superconductivity” (Osaka, Japan)

- MBAEMKRTY - BEEEFEEFERR] <mmsmAzism - AR>1CCHER

+ Exhibition and oral presentation at the “ICSPM33” (Tochigi, Japan)

- 33rd International Colloquium on Scanning Probe Microscopy (ICSPM33)] <#aEsE - 54> ICHE. 388

* Gave a lecture at the 80th Chugoku-Shikoku Industry-Academia Collaboration Chemistry Forum.
- 580 FEMEEFERLE T + —5 L] <m@is - l>ICCRIE

+ Poster presentation at the “Surface Photonic Processes and Advanced Research Convergence” (Aichi, Japan)
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We Offer In-House Experimental Demonstrations.

< i

BHTCIEIRFRADT EIV—LZRRL. REERT—EXZTO>TVWET, BERFO> LWL
IOV, BARICRIRICHEEZHERD L. BABRLBE L TEOTVWRELWEEZATEY T,
KRB ZGEHOGENBATEGVEBERICHAERZ L TWeE ARO——BIEGVIEWELES>TEYET,

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.
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picoTAS + TCSPC

Combined System of
Picosecond Transient Absorption and
TCSPC Fluorescence Lifetime

PHAISAFR 2V
CoolSpeK ..

Cryostat for Spectrophotometer
USP-203 Series

EFRNRICT/ BER DS RERE
TSP-2000

Conventional UV/VIS/NIR Flash Photolysis System

BERDFE L—CL\%ﬁﬂzuﬂ:%ﬁé&Aﬁo‘d% LILEBHETERAED Bﬁﬂ—irﬁo"(:b WEY.
(ERREY—EREBLOTEVEY)

We also offer on-site CoolSpeK demonstration at your facility. CoolSpeK adaptation to your spectrometer for custom demonstration measurements is available
(only domestic)

#CoolSpeKITDEF L TIEBERRD Z RITELN,

7

Hydrogen-Sensitive Thermal Desorption Spectroscopy System

HEMTO-TDS
ERRERNREDthEE

T EMEZfH

XIBELIFT BRAEDHDIMISE T,
Now Accepting Demo Measurements

SREBARABA AR ROV DIBRBRDVAT LET EATERSELTERBLTVET,
AEHRIIE AR CTOKDEE BRI R REED BV E T DT ERDEA T EPAEABRICT OV TCUIERL CEHTETWEEET,
[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!




. Updates of Luminescence Lifetime System gz izrieeSg R il e

Various Luminescence Lifetime Measurements Now Available Z¥%G3YEMmAE TG

- ] -
Brand-New Product Introduction B iR o picoTAS + TCSPC Redesigned: Optimized for picoTAS 2024 model / Easier Switching between TAS and TCSPC

ilﬁ., e Various Acquisition Mode by a single Oscilloscope: TCSPC / MultiPhoton (corresponding to MCS) / Analog Signal Direct Acquisition

'’
. . . \% NIR Singlet Oxygen Luminescence Lifetime Measurement by NIR Photomultiplier
Circularly Polarized Luminescence Spectrophotometer \Y « Various Excitation Light Soures Avallable Y P

MEZEML LN ; y + picoTAS + TCSPCOMRREF : 2024 F)VDREERBL L, TAS CBETRSH) LTCPC (BRHEEE—WTEHEE MEOYIEIALY BRI,
AREHREDNRE C'r CLa <IRFF> ¢ i1 NBOFIORT— T CERET 9492 2 E— FEER  TCPC. <ILF T4 RS (MCS 1 RIVFF 4 2V RG— 1) SHEICHIS) - BEOT O IES
2025-2026 Activity Highlights

DEFEE ) AR DETRE, \ B
<EFRS (NIR) ABBEBICLZ—BEHAORAFGAE | NIR-PMTERA L. ERNBRICHS I 2 —BEEROME E R F TR IS,
2025 Jan. Poster presentation at the ltalia-Japan Binational Conference on
Chiroptical and Related Phenomena.

« ZELRENRERIRTLE : FRICS CBERMENNRDZ 1> 7 v 7, O Available X Not possible — Not supported
F oIS KURERRICEEI 5AF-( 2 )77 2 hERHE

Specifications Our Products
Excitation
Mar. Poster and product exhibition at The Chemical Society of Japan (CSJ).

Light Source Freq. Wavelength picoTAS LSP-1000 Customized Singlet Oxygen

/e | 4| 1/

BAEFERTRAZ—LERTR = (nm) / TSP Series System Lifetime System
Apr. Participated in the Chinese Photochemistry Conference (On-site exhibition). SC* Light ) . .
ELFAITHE, T CHSHEE RS Source. UL VEIELTD o - O
Jun. A customer's research paper featuring our technology was published in Macromolecules. )
BERDFHIH Macromolecules [CiBE TN % S. Morii et al., Macromolecules 58, 6534 (2025). m 10~1 kHz 355/532 O — O —
Aug. Launched support for measurements using CW laser diode excitation.
CW laser diode FHE2IC & B RIEICHIS ps YAG laser RTINS 53501 410-7000) ok — O —
Sep. Poster presentation at ICCS-2025 Kyoto.
ICCS-2025 KyOtO LL_Z/-J—\ZQ_;:E% ps Laser Diode ?OkaH"Z‘ 406(,F?3e()a)etc O*z X O 2 X
2026 Feb. Live demonstrations commenced in our dedicated Demo Room.
TEIV—LTT ERME ~ (266/) 355/ ” p
e i = i NERYXPELY]  0.1~10Hz 532( 1 410-1000) X O O O
ea uregﬁ@_ _ _ T § N, Laser 04~20 H (266 /) 355 / 02 o
B Compatible with Both Film and Solution Samples &tk SaRAROmA IS |5 2 g 2 532( / 410-1000) X -
B Reasonable Price g1tk — 1 e
E I mm - Al Flash Lamp 0.1~100 Hz 300-800 X O O X
g . JimL 30} {1000
:%Lg\’:eelz:){z’et:\att(l)‘;easst;alll?i:;;g;‘}:\zl\?ChaSSIS Design i1 T f*""“__ Im‘i“( ) w *1 SC: Supercontinuum  *2 Measurement available in our Demo room.
=187 avclength {nm o TR BN
B Near-Infrared (NIR) CPL Measurement &#-CPLAI% End MeOH:Semples ourtoey of . Firaars, OIT

— Demo Room Information e

Adaptable Blueprint for Non-metal Near-Infrared Organic Photocatalysts by Aromatic Sulfones

K. Yoshida, T. Suzuki, V. Biju, and Y. Takano, ACS Appl. Mater. Interfaces 17, 4813 (2025). . Stopped-Flow System Remains in Service! 2ty hoO—%iE, 7 !
Product used : picoTAS Publication Introduction F&3XE/T N \

Production and sales continue for the Stopped-Flow System. Demonstration measurements are now available in our spectroscopy demo
room. The Stopped-Flow Method is an analytical technique used to observe reaction kinetics by rapidly mixing two or more sample
solutions and instantaneously stopping the flow to monitor the reaction process. Experience Stopped-Flow experiments in our demo room,

Nonmetal organic photoredox catalysts provide cost-

effectiveness and low environmental impact, and they Protection including Rapid-Scan and Photomultiplier Time-Resolved measurements. We accommodate both Absorption and Fluorescence analysis.
facilitate covalent bond formation under mild reaction postton | oY * stable against ATBIE BIEELERR by 7 b O—SBOMERF G, 7L T SERTE T, B O T EIV— LI TARBO F EAEACHAL 21

conditions. NIR light's high permeability allows for broader oxiaation 9. Ay I TO—EL I 2BEM FOFRIAREESRICEE L BERICT O—Z2FELE L TRIGBREEZRRT2HECTT, BT EIV— LTI BRI
applications based on more extensive substrate selection “N et N ANT P IVBLUEHANRY M IVOEFEZGAE (FEY RRAF+ VRIE)  B—RE CORBARRRIE (74 b VER2HAIE) Z17o CREIREED
and fewer side reactions in photocatalytic processes. The | Ax Wi RISZEBHCELT,
Prof. Takano expansiorl of organic photocatglysts !nt(). .the n?ar_infrared Vacant d orbital am‘j.‘ """ "Electron-withdrawing: YVaveIer_lgth I TR T
(NIR) region (2700 nm) has gained significant interest. ™ bond interaction: Decreasing HOMO BAREF: 350nm ~ 8_00nm .
N NIR absorption level Measurable Reaction Time Range: Milliseconds to seconds
Takano and co-workers developed a xanthene-based dye containing an Ar-Br SEIETAERERS S R ~FD Ll
SO, moiety (dye 3) as a high-performance NIR photoredox catalyst. Dye NIR Light Temperature Range: 10°C to 50°C (Using a circulator bath) .r:;.’ ¥l - -} '
3 exhibits the highest photooxidizing capability (Eeq1* = +1.35 V vs Fc/Fc+) (rsenm BE110°C~50°C (RERIERAEIC K 5IRH) i - - m i
and an outstandlng turnover number (TON = 2830) among Slngle molecu_ % Please contact us regarding any conditions not specified above. ERRICREDGVREIT OV TIEBBEVEDE T
lar NIR photocatalysts. ArH e
They investigated the photoreaction mechanism of this photocatalyst by g :
employing fluorescence lifetime, transient absorption (TA) spectroscopy, k)
electrochemical analysis, and DFT calculation. The TA measurements :?fo’gg M can Vejsoaz,: j:f,g" for F'Y We are pleased to announce that our company will be sponsoring the Photochemistry Association 50th Anniversary
were performed during an in-house experimental service of our company, ' NIR redox photocatalysis Joint Project as a Diamond Sponsor. As part of this commemorative initiative, international and domestic conferences

will be held. We sincerely encourage all concerned parties to take this opportunity and join us.

COE. IR AR 0AFDRERBEIC. AAVEY FRAR Y —LLTIHESE W e T alczVE LIz 8%

BHEOIREL T 202659 I CERDBIEENE T, BIRICENMNEL U COBRICEOESTTEMIEEVE T LD
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using PicoTAS system. Although the sample exhibited relatively strong
fluorescence (¢ = 0.16), TA measurements were enabled by effective
fluorescence suppression using the RIPT method implemented in the
PicoTAS system. Only the excited singlet state was observed in the
measured spectra, and neither the triplet state nor the radical anion was
detected. These results indicate that the catalytic process originates from
the excited singlet state.
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Under Development I—IVAR Y JFETIVERET

00 S0 900 Our upcoming instrument utilizes a proprietary vacuum-seal technology to maintain high airtightness at liquid nitrogen temperatures.

Their molecular design strategy employing aromatic sulfones provides a Wavelength (nm) CB;y minimizing d(fa_w condensa}ion, it enablesfmore precise measurements at extreme low temperatures.
new guideline for developing nonmetal organic NIR photocatalysts and Transient absorption spectra of dye 3 n tha presence of R Ve L COQN e Ry

FFERDEE( BN IR HY — ) UBEZRAL RAEREE T CERVBMEDHERERRUE T CNICEUSETULDERICSVTEY VTILP®
TIREA CORBBEDHEZRR T DRAHTY, HRE HmfbICET THRESRRF T,
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further broadens the possibilities in this field. lllustration and Data Courtesy from Prof. Takano



Update on Spectroscopy Demo Room Utilization @2tk R IEa¥ Nk e

Nearly five years have passed since the launch of our Spectroscopy Product Demo Room in 2020. We are pleased that many customers
have utilized the facility to date, and we have seen concrete results, such as the measurement data being successfully integrated
into research papers. This report details the utilization status of the Demo Room to date, serving as a helpful reference for customers
considering a visit.

2020FDRHRET EIV— LIBRRAD 5. BT EE THEEMBBLOLE Lic. TNETIEZ K DEFRICTHAVIZE. TEIL—LTD
AET — 2 DRERUTERENS G EDEFNGEHRRLZSHETNTCVET, TEIL—LDTHBZ SREFDOEEHRD—BENLESH LS.

TNETCOFRBRRICTOVTTREN T LET,
Publication List *=picoTAS @=TSP-1000 @=TSP-2000 l=LSP-1000 ¢=RSP-2000 Utilization Report
This is part of our publication list. I FIHRENIHRID—EBTT . 5 T
Angewandte Chemie
@ Intermolecular Toroidal Conjugation: Circularly Stacked 16 -Planes Formed by Supramolecular 30

Assembly Enabling Cyclic Charge and Energy Delocalization 3 8 g
D. Sakamaki et al., Angew. Chem. Int. Edn. 64, e202504353 (2025). 2 > Aé
Prof. Sakamaki Group (Osaka Metropolitan Univ.) "5’3‘ 20 6 5‘?2
@ A Nonlinear Photochromic Reaction Based on Sensitizer-Free Triplet-Triplet Annihilation in a om a <
Perylene-Substituted Rhodamine Spirolactam 'g" 15 4 oy
G. Kawai et al., Angew. Chem. Int. Edn. 63, 202404140 (2024). 2 K
Prof. Kobayashi Group (Ritsumeikan Univ.) 0 @
% Photocatalytic CO, Reduction Using an Osmium Complex as a 5 2
Panchromatic Self-Photosensitized Catalyst: Utilization of Blue, Green, and Red Light
K. Kamada et al., Angew. Chem. Int. Edn. 63, €202403886 (2024). Prof. Saito Group (Nagoya Univ.) 0 2021 2022 2023 2024 2025 0
ACS Nano
@ Anomalous Photoinduced Hole Transport in Type | Core/Mesoporous-Shell Nanocrystals for
Efficient Photocatalytic H, Evolution. Others 4%
Z. Lian et al., ACS Nano 13, 8356 (2019). Prof. Sakamoto Group (The University of Osaka) TSP 12%
Journal of the American Chemical Society (JACS)
% Ferrocenyl PNNP Ligands-Controlled Chromium Complex-Catalyzed Photocatalytic RSP 4%
Reduction of CO, to Formic Acid Y
T. Wakabayashi et al., J. Am. Chem. Soc. 146, 25963 (2024). Prof. Saito Group (Nagoya Univ.) :
% Photocatalytic CO,Reduction Using a Robust Multifunctional Iridium Complex toward picoTAS + TCSPC
the Selective Formation of Formic Acid 6% . .
K. Kamada et al., J. Am. Chem. Soc. 142, 10261 (2020). Prof. Saito Group (Nagoya Univ.) picoTAS
% Carrier-Selective Blocking Layer Synergistically Improves the Plasmonic Enhancement Effect picoTAS + 66%
T. Kawawaki et al., J. Am. Chem. Soc. 141, 8402 (2019). Prof. Sakamoto Group (The University of Osaka) 10% .
JACS Au
% Fluorescein-Based Type | Supramolecular Photosensitizer via Induction of Charge Separation by
Self-Assembly

H. Shigemitsu et al., JACS Au 2, 1472 (2022). Prof. Kida Group (The University of Osaka)
Chemical Science
@ Overall Reaction Mechanism of Photocatalytic CO, Reduction on a Re(i)-Complex Catalyst Unit of
- . g/
a Ru(ii)-Re(i) Supramolecular Photocatalyst i = 3
K. Kamogawa et al., Chem. Sci. 15, 2074 (2024). Prof. Ishitani Group (Tokyo Institute of Technology, at the time.) . " )
ACS Photonics Y
% Number of Surface-Attached Acceptors on a Quantum Dot Impacts Energy Transfer
and Photon Upconversion Efficiencies
J. Zhang et al., ACS Photonics 7, 1876 (2020). Prof. Sakamoto Group (The University of Osaka)
ACS Applied Nano Materials
% Amphiphilic Rhodamine Nano-assembly as a Type i Supramolecular Photosensitizer for Photodynamic
Therapy
H. Shigemitsu et al., ACS Appl. Nano Mater. 5, 14954 (2022). Prof. Sakamoto Group (The University of Osaka)
Nanoscale
% Synthesis of Au,;-Based Building Block Clusters for Programmed Dimer Formation and Au,, Cluster
Dmer Photoexcitation Properties
T. Kosaka et al., Nanoscale 17, 12695 (2025). Prof. Niihori Group (Shinshu Univ.)
ACS Macro Letters
@ Incorporation of Visible Light-Responsive Push—-Pull Azobenzene into Polymer
Networks toward the Construction of Photodynamic Hydrogel Scaffolds
I. Miyaguni et al., ACS Macro Lett. 14, 1418 (2025). Prof. Matsusaki Group (The University of Osaka.)
Chemical Communications
% Supramolecular Nanosheet Formation-Induced Photosensitisation Mechanism Change of Rose
Bengal Dye in Aqueous Media
A. Bunno et al., Chem. Commun. 60, 889 (2024). Prof. Kida Group (The University of Osaka)
% Importance of Steric Bulkiness of Iridium Photocatalysts with PNNP Tetradentate Ligands for CO, Reduction
K. Kamada et al., Chem. Commun. 58, 9218 (2022). Prof. Saito Group (Nagoya Univ.)
% A Cyanine Dye Based Supramolecular Photosensitizer Enabling Visible-Light-Driven Organic Reaction in
Water
H. Shigemitsu et al., Chem. Commun. 57, 11217 (2021). Prof. Kida Group (The University of Osaka)
Journal of Organic Chemistry
@ Oxygen-Independent Activatable Photosensitizers Based on the Control of Intersystem Crossing with
a Tetrad-BODIPY Scaffold
T. Maki et al., J. Org. Chem. 90, 14177 (2025). Prof. Maki Group (Nagasaki Univ.)
Dalton Transactions
M Discrete Inorganic Molecular Upconversion: a Dinuclear Ytterbium-Polyoxometalate Complex Exhibits
cooperative upconversion luminescence
R. Karashimada et al., Dalton Trans. 54, 12443 (2025). Prof. ki Group (Touhoku Univ.)
The Journal of Physical Chemistry
@ Exciton Recycling in Triplet Energy Transfer from a Defect-Rich Quantum Dot to an Organic Molecule
J. Zhang et al., J. Phys. Chem. C 126, 11674 (2022). Prof. Sakamoto Group (The University of Osaka)
Organometallics
% Photocatalytic CO: Reduction Using an Iron-Bipyridyl Complex Supported by Two
Phosphines for Improving Catalyst Durability
T. Wakabayashi et al., Organometallics 41, 1865 (2022). Prof. Saito Group (Nagoya Univ.)
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New Technologies in the USM Series

USMZY—XIe | 2H MBI

(1] Cryogen-Free STM-TERS (USM1800TERS)

Sample:FePc on Au(111), Tip: Ag
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Raman Spectroscopy
Optical System
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Sample: FePc on Au(111), Tip: Ag

J&IEAY 9 L, 7 1) —STM-TERS )

By integrating a movable lens stage into the cryogen-free USM1800 and combining it with the modular 3D
micro-Raman spectrometer (Nanofinder FLEX), single-molecule Raman spectroscopy measurements have become
possible. *This capability is supported when using the Bayonet-type STM head.

Designed by Tetsuya Maeda &t : i &b

BAEANY T LT 1) —SPM(USM1800)Ic A8 L > AR 7=V % 8A L. €915 —B3DEM L —H— < i tEE(Nanofinder
FLEX\) EHAEDES T ET. BRFIRVRAENATREL LW & LTc, *BayonetBISTMAY FTOHMGAIREL B £ T
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The first paper from a USM1800 user has been published! usm18001—H—hSHDHIAHRENE L1z !

Layer Thickness and Substrate Effects on Superconductivity in Epitaxial FeSe Films on BLG/SiC(0001)
Y. Wang et al., Phys. Rev. Research 7, 023288 (2025). j

BESTUDNRYATL )

By implementing an optical setup for Raman measurements on
an ultrahigh-vacuum heating stage, Raman spectroscopy
measurements during sample heating can be performed for
observing surface synthesis and catalytic reactions.

*Sample temp. < 1000 °C, 5 uym laser spot, A=472 nm

BEEZROMBAR T IS VAERDERECY N7 v THEA
L. RESKTHERSOENEZBEINE Lz, SRR > < >R
HRIBLET,

*EBEE < 1000 °C, L—H'—X Ry ~E5 um, A=472 nm

Main Users A m34a

- Japan Atomic Energy Agency (JAEA) B AR F /IR oCRa R4S
- Chinese Academy of Sciences (CAS) FIERZk

/

*The photo is fgrll_l_ystrative purposes only. BE(EA X —3




@ Bayonet- and Flag-Type STM Head Options for USM1200/1 sool @ Microwave ESR Capability for USM1300/1600

USM1200/1800 /A % +& « T 5w B USM1300/1600A< - ¥ CIiRESRIAEE

Transfer Tip/Samples

STMAY K+ 7 3
y EXT2aYy The USM1300/1600 now support the introduction of microwave-frequency signals (< 40 GHz), enabling the use of
, , all necessary components for ESR-STM, including Nanonis software, a microwave source, semi-rigid cables, and
The USM1200/1800 now offer selectable STM heads compatible with o oo COmP °
two types of sample holder geometries. Both STM heads are compatible '
with options such as in-situ deposition in cryogenic environments, JT USM1300/1600Clk. <7 DiEmESE (<40 GHz)
cooling*, AFM, and high-frequency antenna integration. A key feature of DERBEAITHIG L. ESR- STM%%EQ?‘%K
the Bayonet-type STM head is its cryogenic sample holder geometry 0)%@ i (NanonisV 7 | -
combined with a movable lens stage. I RT=TIV-TVTF) b‘ﬁ%? I<
7"" Zo
Bayonet-Type Key features of the Flag-type STM head include \d S

Sample '_"°_'de" compatibility with the standard sample holder

__Aptehna

geometry, as well as the ability to accommodate 2]
. =
a 3 T superconducting magnet. ° o zle
*Using *He cooling, a stage temperature of 0.6 K has been 2 2 n|2
achieved. o) 8 @

Tip ’
Antenna
f Sample

STM Chamber

USM1200/1800Cl&. 2 FEEDFERIKRILVZ —RARICHIG LTeSTMA Y K& 5EIR
AReE T Y E Lfce WINDSTMAY FE BRERERE CDIn-situza.
Optical JTAEF. ARM. BRIRT 7 FREGEDF T a VITHBELTWE T,
Access BayonetBISTMA v FOFRIL. MEEARERRIV AR EFKBLTEH Y.

AL VAR T =TV % EH L TWBRTT,
TraHSfer Tlplsamples Flag-Type FIag_ﬁ!STM’\“/ f‘@ﬁﬁﬂi\ ﬁﬂ*ii%%it*#d'\/b'?—ﬁﬂk @ Mllllmeter-wave ESR MOdeI: USM1300AST I

from F;pnt Slde
Sample Holder  srimaite s 3120 T < . 3 TORESRAN
' L BHRTT

PHeZE BWAEIT. AT —VBE06 KDRENSHY ET,
A specialized USM1300 model—originally developed by
Dr. Christian R. Ast group at the Max Planck
Institute—is now available from UNISOKU. The STM
head allows ESR-STM with the introduction of
millimeter wave frequencies (<100 GHz) to the STM tip.

SC Magnet
is set
outside

Max Planck Institute @Dr. Christian R. Astic & W ZZ TNz
= KBl (<100 GHz) DOERERKZESTMA Y R D#ZREStin
F CEARBEZUSMI1300E T /)UH. 1=V U THRIGAIRES
TWE L

\_ J

P ]

Chip—/  Anritsu W1- 103F_f T )

#{@F ¥ I\—HATD _ ~ Lusm1300
7 5 Vi 7“2': ] \\ 3 * W I~ ﬂg;ﬁb‘{ : : The phm%ilf%fﬁirﬂ‘ftf\g&]%?oses only.
_'I. ('g 7"" U $ LT& |y Combining Electron Spin Resonance Spectroscopy with Scanning

Tunneling Microscopy at High Magnetic Fields
R. Drost et al., Rev. Sci. Instrum. 93, 043705 (2022).

(vd)v

Previously, performing Flag-to-Bayonet conversion
under UHV required a dedicated transit chamber;
however, a conversion stage can now be installed
as an add-on to the standard prep-chamber heating
stage.

*This option is applicable only to heating stages
without a cooling option.

72y IR NIy FIBREBREZERNTTO e,
ERIZFRANS VDY b F v VIN—DRETLID T
DIBZMNFAR T —I*TBINY DA T BEMRA T —
ERECEDLDIHYE LT
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Bayonet
I Stage

SR ESTN R MG R D 2025 (selected)

1. Quantum Spin-engineering in On-Surface Molecular Ferrimagnets
W. Huang et al., Nat. Commun. 16, 5208 (2025).

2. Single-Shot Readout of the Nuclear Spin of an On-Surface Atom
E. W. Stolte et al., Nat. Commun. 16, 7785 (2025).

3. Spin-State Engineering of Single Titanium Adsorbates on Ultrathin Magnesium Oxide
S. Phark et al., Nat. Commun. DOI: 10.1038/s41467-026-68314-6

*AHAT —IZBATWIEWINERR T —IVBRETY,

\

4. An Electrically Controlled Single-Molecule Spin Switch
Designed by Masahiro Sasada *The photo is for illustrative purposes only. W. Huang et al., Nat. Commun. 16, 8242 (2025).
HetE | HEH S BHEFA A—IRTY




@ Capacitive-Position-Sensor-Equipped Ultra-Low-Temp. STM Head I

Designed by Tetsuya Maeda %51 : #iF &t
*The photo is for illustrative purposes only.
BHIFA A—IYKTY

Capacitive position detection sensors can now be integrated into the sample
stage of our ceramic STM head designed for ultra-low temperatures.

*We are also introducing optional configurations that allow the capacitance
sensor to be mounted on other components, such as the lens stage.

BIERDIESHDEZ Iy ISTMAY K (USM1600) ICBWT. Y FIVAT—VICEE
ROUBRE Y —ZBHAREE GV E LT,
*BEC VY%LV ARAT— IR EMDERICRET 54 72 3 V=R L TVEY,

fiE Y —EHEERSTMA Y K ~

\_ _/

YE— AT AT Y F2—4% )

Remote control of bias attenuator switching via a PC is now available. This
eliminates the need for manual operation during measurements on the USM
series.

In the RentalLab service, this attenuator also allows users to perform remote
switching operations.

INAT AT v T2 —2DYEZPCELS ) E— MEERIREIC L& LTz,
ZhiT& Y, USMY U =X TORIEICBEWNTFERIENAE LGV E T,
* L2V RUSMI600TIE. &7y TR—&lck Y I—HY—DER CHIERIFZTD

\ TENDAREE RV LT, J

Remotely Switchable Bias Attenuator

8
s
gm
gk

2

UBAR-100

x1
-

107 :
o 0 0O

UBAC-100

@ Dual-Sample Bayonet-Type Sample Holder: Shiranui - @ Robust Vibration Isolation System for STILL: Twin T tower
N -

Designed by Masahiro Sasada
REtE ¢ EH S
*The photo is for illustrative purposes only.
BHIFAA—IRTT

USM1200 Publication List _inr{1 PAYCEEEES)

2 DM ZEHAIEEG /NI R v FEIERIRIV A — FEA

In response to requests for “mounting multiple samples on a single sample holder,”
we have been developing a new sample holder incorporating a piezo-driven
single-axis movable stage (2 mm) within the extremely limited space of the holder.
This holder enables measurements of multiple samples without removing it from
the STM head, allowing measurements to be continued at mK temperatures in
the USM1300/1600 without returning to helium temperature for tip adjustment or
sample exchange. As a result, measurement efficiency in low-temperature
experiments is significantly improved.

FERLRILZ — RO ZEH L) &0 D TEEITRA. &5RRILE—RDESD
TRONTCZE/Ic, ETVERBICK S 1 AAREIAT—2 (£2mm) ZHEH LR
BRIV E —ZRFER T,

KIRIVE—TIE STMAY FHSEY HE §HEBERIOAED BIaEE 4. USM1300/1600

EEOMKRERAEICEN T FREFBEDPHBIRDDICNY T LBEICRY T &<
AEZEMBCEE T, Thick, ERRRICHITBDAENRERBICHLEERET,

\_
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1. Magnetic Bloch States at Integer Flux Quanta Induced by Super-moiré Potential in Graphene Aligned with Twisted Boron Nitride
Y. Ma et al., Nat. Commun. 16, 1860 (2025).

2. Using Achiral Monomers to Synthesize Organometallic Chiral Copolymers on an Achiral Surface
Y. Bai et al., ACS Nano 19, 11111 (2025).

3. Regulation of Reaction Pathways in Coordinated Chains by Directional Mechanical Force

Z. Xu et al., ACS Nano 19, 6120 (2025).

4. One-Dimensional Electron Gas Confined along Nanowrinkles in a Unidirectional Charge Density Wave Material
E. Kim et al., ACS Nano 19, 15767 (2025).

5. Emergence of the Flat Band and Kondo Resonance in the Superconducting T/H-NbS: Heterostructure
W. Li et al., ACS Nano 19, 21962 (2025).

6. Programmable Higher-Order Topological Phases in Open-Shell Metal-Organic Frameworks
C. Lietal.,J. Am. Chem. Soc. 147, 39662 (2025).

7. Direct Evidence of Intrinsic Mott State and Its Layer-Parity Oscillation in a Breathing Kagome Crystal Down to Monolayer
H. Liu et al., Phys. Rev. Lett. 135, 076503 (2025).

8. Electronic Correlations in Rhombohedral Graphene at Atomic Scale
Y. Liu et al., Phys. Rev. Lett. 135, 156401 (2025).

vibrations is now available as an option.

STILLASRIERIR AT L YA /T2 T —

For the USM1600, which requires continuous STILL evacuation for dilution refrigeration,
a robust vibration isolation system that prevents the transmission of pump-induced

HIRARDHICERSTILLZHR T 2REN B BHUSMI600IcHWNT K2 TH 5 DIRE ZRE
LEWBELGRIRY AT L&A T3> & LTRERIREE G Y F LT
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Designed by Thomas Berghaus %5t : Thomas Berghaus
*The photo is for illustrative purposes only. BEH|EA A —IK TG

Publication List on Kagome Materials

D 2025 (selected)

1. Interwoven Magnetic Kagome Metal Overcomes Geometric Frustration
E. Cheng et al., Nat. Mater. DOI: 10.1038/s41563-025-02414-4 USM1300

2. Interplay of Nanoscale Strain and Smectic Susceptibility in Kagome Superconductors
Y. Wang et al., Phys. Rev. X 15, 021074 (2025). USM1300

3. Anisotropic Response of Defect Bound States to the Magnetic Field in Epitaxial FeSn Films
H. Zhang et al., Nano Lett. 25, 4689 (2025). USM1300

4. Electron-Correlation-Induced Charge Density Waves and Magnetism-Related Energy Gap in Kagome FeGe Unraveled by STM/STS

X. Yuan et al., Nano Lett. 25, 10412 (2025). USM1300

5. Direct Evidence of Intrinsic Mott State and Its Layer-Parity Oscillation in a Breathing Kagome Crystal Down to Monolayer

H. Liu et al., Phys. Rev. Lett. 135, 076503 (2025). USM1200

Publication List on Altermagnetism

D 2025 (selected)

1. Crystal-Symmetry-Paired Spin-Valley Locking in a Layered Room-Temperature Metallic Altermagnet Candidate

F. Zhang et al., Nat. Phys. 21, 760 (2025). USM1500

2. Altermagnetism in the Layered Intercalated Transition Metal Dichalcogenide CoNb,Se,
R. Regmi et al., Nat. Commun. 16, 4399 (2025). USM1500

3. Discovery of Magnetic-Field-Tunable Density Waves in a Layered Altermagnet
C. Candelora et al., arXiv:2503.03716 USM1300

4. Atomic-Scale Spin Sensing of a 2D d-Wave Altermagnet via Helical Tunneling
Z.\Wang et al., arXiv:2512.23290 USM1300

5. Atomic-Scale Visualization of d-Wave Altermagnetism
D. Fu et al., arXiv:2512.24114 USM1200




@ New Optical System Capabilities for the USM1400 I

USM1400 ¢ R #iksE

2. Plasmonic Light Emission by Inelastic Charge Transport in Ultrathin Zinc Oxide/Metal Heterostructures

3. Atomic-Scale Ultrafast Dynamics of Local Charge order in a THz-Induced Metastable State of 1T-TaS,

1. Optical Spectroscopic Probing and Atomic Visualization of the Motion of N-Heterocyclic Carbenes on Ag(111)

\_

Movable Parabolic Mirror

The USM1400, equipped with a movable lens stage, allows
the integration of a parabolic mirror. While a parabolic
mirror enables highly efficient focusing without chromatic
aberration, it also presents challenges in optical-axis
alignment. These challenges are effectively addressed
by the piezo-driven stage. This configuration is widely
used in applications ranging from state-of-the-art
near-field optical measurements to THz-STM.

A8 R ESR

AlEL > AR T — I &@ATZUSM1400Cld. HMAIEEDBEH
BIRECY ., MEFIFBNENE . BNRBENDERETHS
—F. NHHFABRLNELOEWVWSREN DY TITH. ETVESH
AT—INICKVZDREEMOTCVE T, KERIF. RIFTIHD
S FRED STHZ-STME T, RBILSFIAETNTVET,
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H. Wiedenhaupt et al., Nano Lett. 25, 2870 (2025).

L. E. Parra Lopez et al., arXiv: 2505.20541

*Photo courtesy of Dr. Melanie Miiller's website. Designed by Masaharu Sakai

*EH(E. Dr.Melanie MilllerdR—LR—I & W8 et | RFHSE

Publications Using the Parabolic Mirror System

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

*The photo is for illustrative purposes only.

Lens Stage Position Detection

The lens stage is equipped with capacitive sensors that enable absolute position
detection. This allows precise focusing from the millimeter to micrometer scale,
making optical alignment easier.Please feel free to contact us for more information.

LY ZRF—YofiEk EEE
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USM1400 Publication List

D 2025 (selected)

L. Li etal., ACS Nano 19, 15363 (2025).

2. Exploiting Structural Flexibility for Reversible Kondo-State Switching in a Pure Organic Radical on Au(111)—Submolecular
Imaging and Manipulation
J. Duan et al., ACS Nano 19, 34981 (2025).

3. Electrically Driven Cascaded Photon-Emission in a Single Molecule
K. Kaiser et al., Phys. Rev. X 15, 021072 (2025).

4. Plasmonic Light Emission by Inelastic Charge Transport in Ultrathin Zinc Oxide/Metal Heterostructures
H. Wiedenhaupt et al., Nano Lett. 25, 2870 (2025).

5. Tip-Enhanced Sum Frequency Generation for Molecular Vibrational Nanospectroscopy
A. Sakurai et al., Nano Lett. 25, 6390 (2025).

6. Deep Moiré Potential and Absence of Layer Polarization in Twisted Trilayer WS:
Y. Xiao et al., Nano Lett. 25, 6335 (2025).

7. Manipulating Superlattice Potentials and Quantum Confinement in Graphene via Moiré Ferroelectricity
Z. Guo et al., Nano Lett. 25, 11543 (2025).

8. Chemical and Structural Insights into Nonequilibrium Polyrotaxanes Formed by Molecular Pumps
S. Mahapatra et al., Nano Lett. 25, 12343 (2025).

9. Picocavity-Enhanced Raman Spectroscopy of Physisorbed H2 and D2 Molecules

A. Shiotari et al., Phys. Rev. Lett. 134, 206901 (2025).

@ Compact Optical Unit for Optical Pump-Probe SPM

60 cm

KRV T - 70—TJSPMA
AN FRFEIZ=Y B

Time-Resolved SPM Unit

Compatible with AFM

We offer an optical unit that enables time-resolved
STM measurements, originally developed by
Professor Hidemi Shigekawa at the University of
Tsukuba. This system has been further developed
to support time-resolved AFM measurements,
allowing the study of quantum dots, solar cell
materials, and other advanced nanostructures.
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Collaboration with Dr. Taketoshi Minato (Institute for Molecular Science)

DFER BLRIE T & DHFAZE

Concerted Carrier-Barrier Dynamics in van der Waals Schottky Junctions Revealed by Time-Resolved Atomic Force Microscopy

M. Yokota et al., arXiv:2602.21463

@ Automatic Gas Flow Control Valve for USM1400: Flow Shogun |

HAKREOBESHFE/\IVD : 70—18F

PID control of the He or N, gas flow improves the
temperature stability of the USM1400, enabling lower
cryogen consumption and more stable STM
measurements.

+ STM stage temperature stability: better than 30 mK
* Helium consumption: 5-20% reduction

He X 7elEN, A R REDPIDFIEIC K Y. USM1400D:RERTE
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*The photo is for illustrative purposes only.
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@ Helium Liquefaction System I

Introduction of Publications

E40)

Liquefier

5 Publication Stats _inly{1y4J

=22 ® Total number of publications using UNISOKU systems™ = 358 (331 in 2024)
= pevice fo= Sy @ Total impact factors ~2424 (2827 in 2024)

aul Asenoday

Corresponding to 48 Nature papers (56 in 2024)

= Device2

HeIiu gas ag'install-e_d in the;é'econd Factory ‘ ' _ - ; . Average
BITHAICERBINAUTLAR/NYY (BE_LE) *The photo is for illustrative purposes only. BEI&A A —YK TG o ImpaCt factor per employee 48 ( 55in 2024) Popular Research Fields PL?l’)l;lgt?:ns Impact
Factor

43

c.f. Impact factor of Nature ~50

§ S = * Including preprints.
AU LBIEY R T Ly ) Molecules (including TERS, ESR-STM)

9.7
We offer a helium liquefaction system suitable for installation at the laboratory scale. Total impact factors a:gs;cggsgfégltgéC;L?;Z:ibnductivity) 32 7.1
The liquefaction rate is guaranteed at 22 L/day, and the liquid nitrogen used for cooling the helium gas purifier allows w1266 1720 1902 2030 2268 2609 2827 2424 _ — -
operation for approximately 4 days with a 50 L supply and approximately 13 days with a 500 L supply. s I | I | 503 Topological Materials 30 10.1
The liquefaction control system (which supplies helium gas to the liquefier) is equipped with an automatic purifier s 360 |- B Kagome Materials 24 14.5
cleaning function and an automatic liquid nitrogen refill function, and is also available as a standalone unit. L0l a ” . .
—_— Lo . = 50 =  Transition Metal Dichalcogenides (TMDs) 24 10.5
This system has been operating in-house for several years and has an established sales record. < =
5320 d408 Fe-based Superconductors 19 121
Eﬁ%%ﬁﬁ%?gﬁn%ﬂﬁgﬁ’\y 7A7T§1EDZ?A%%J¢ LTWEY, \ G 300 . ; Low Dimensional Materials excluding TMDs,
L — ME22 UBEREEL. AU 2 LA ZOFHLHOAMITES BEBEIE, SOLTH4R, S00LTH13BMOERHTLET % 260 4302 Graphene, 2D Superconductivity 19 B
T NUDLARZRICKEISGES) RIS X7 L&, MO BETatkee s REZXZBEIRAMEZHA . BAIREIC 'g .. ] fgb Photochemist 15 6.6
LHHLTVET, *h 27 LRI THERRBEANS Y. T TIRAZALSY £, 3 260 4205 - :
j = 240 1 g Graphene 13 13.1
E T T T T T T T rog Altermagnet 7 17.0
(" Example Installation #55: ) Year

Helium Liquefaction Amount
B National Tsing Hua University M

EFEXT (87E)
Full-scale operation to begin in summer 2024

2024 E & Y AigixERLA
Liquefaction rate of 27 L/day achieved
RALEES] © 27 L/B%ERK

Orbital Hybridization in Graphene-Based Artificial Atoms NGEGUUGEECCHEEIE VRS

Y. Mao et al., Nature 639, 73 (2025).

This study experimentally demonstrates atomic orbital hybridization inside quantum dots (QDs). Mao et al. (Lin He

47 419 413913 Y15 V17 H19 Y21 U23 group, Beijing Normal University) developed a unique method to fabricate QDs in situ by using STM tip pulses to

induce the formation of 1T'-phase TMD nano-islands at the graphene/TMD interface. This approach allows the QD

) shape to be precisely tuned from circular to elliptical in situ. Under this anisotropic potential, the s orbital and the d
orbital hybridize to form new orbital states, directly visualized through STS. Furthermore, the energy splitting between

the hybridized states increases systematically as the QD anisotropy is enhanced. This behavior is in good agreement

@ Closed-LOOp Hel | um qu UefaCtion System for SPM with theoretical calculations, providing strong evidence for the emergence of orbital hybridization. This study

\_

represents a significant step toward the creation of artificial quantum materials in which electronic states within QDs
can be designed and controlled in situ, offering valuable insights for the future development of quantum nanoscience.

ESERIR O RFEH \ © _ " Figure (a) Schematics of an

interfacial monolayer
1T-phase TMD island
embedded in a graphene/TMD
heterostructure. (b, c) STM
images of (b) a circular QD
and (c) an elliptical QD (top),
together with representative
d//dV maps (bottom). (d)
Atomically resolved STM
images acquired on and off the
QD. (e, f) Spatial-energy
spectra taken along the minor
axis of the elliptical QD. (e)
Experimental -d*//d V2. (f)
Simulated LDOS.

Integration of a helium liquefier into an existing SPM
system enables closed-loop continuous helium liquefaction.
Ultra-low-temperature STM systems (e.g., USM1300 and
USM1600) can be operated like cryogen-free systems,
while the liquefier can also be used as a standalone unit

-\_\ N with a liquid helium vessel.

Please feel free to contact us for further details.

BIFEDSPMEEICN ¥ LRILEZBISAT T & T FEIER
lC& BN Y LB ERBLE Y, MERSTM(USM1300,
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B REIC TS TEL,

*The photo is for illustrative purposes only. K j
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Magnetic Hofstadter Cascade in a Twisted
Semiconductor Homobilayer

Product used: USM1300-SET

B. A. Foutty et al., Nature Physics 21, 1942 (2025).

Twisted WSe, (tWSe,) is a unique system where magnetism, strong electron interactions, and topology coexist.
Under a strong magnetic field, the electronic spectrum exhibits both the Zeeman effect and the Hofstadter effect
arising from the moiré superlattice, but observing the latter experimentally has been challenging. Foutty et al. (Ben
Feldman group, Stanford University) employed a scanning single-electron transistor (sSET) to track changes in
electronic compressibility and uncovered a sequence of magnetic phase transitions. These transitions arise from
electrons sequentially filling spin-resolved Hofstadter subbands, which are finely split by the applied magnetic field.
This technique enabled the authors to experimentally resolve spin-identified band structures, typically difficult to
observe because spin components tend to mix. Notably, this magnetic behavior remains nearly unchanged even
when the twist angle is varied, indicating that the intrinsic magnetic character of tWSe, dominates over the

engineered moiré superlattice effects.
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Figure (a) Schematic of the
sSET and tWSe, heterostructure
device. (b) Inverse electronic
compressibility du/dn at twist
angle 6 = 1.44°as a function
of moiré filling factor v and
magnetic field B.

(c) Derivative of the out-of-plane
magnetization, dM./dn, as a
function of v and B.

(d) Schematic illustration of the
sequence of Hofstadter subband
crossings as carrier density n is
tuned at fixed B. (e) du/dn as a
function of B and v—- v*, where

(iv) du/dn <0 (i) dp/dn>0 (i) dp/dn <0 (i) du/dn >0 g
dM,/dn >0 dM,/dn < 0 dM,/dn >0 dM,/dn < 0

Cooper-Pair Density Modulation State in an Iron-Based

Superconductor

n  v* marks the onset of magnetic
phase transitions.

Product used: USM1300

L. Kong et al., Nature, 640, 55 (2025).

This study introduces the concept of pair-density modulation, a newly proposed spatially modulated state of the
superconducting order parameter. Unlike conventional cases where such modulations require broken translational
symmetry, this phenomenon arises from symmetry breaking only within the unit cell, while preserving long-range
lattice translational symmetry. Kong et al. (Nadj-Perge group, Caltech) report the first experimental observation of
this state in exfoliated thin films of an iron-based superconductor. The superconducting gap shows a robust
modulation whose wavelength precisely matches the crystal lattice periodicity and whose amplitude exceeds 30% of
the average gap. The modulation originates from a substantial difference in the superconducting gap between two
nominally equivalent iron sublattices. It is driven by the interplay between sublattice symmetry breaking and
thin-film—induced nematic distortion. This work opens up a new avenue for exploring intertwined orders in strongly

correlated electronic systems.
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Figure (a) False-color plot of a d//dV linecut along the y-axis in a thin flake of FeTe, s;Se, 5. (b) Spatial variations of the superconducting (SC) gap
(top) and the coherence peak height (bottom). (c) Spatial map of the SC gap. (d) Fourier-filtered STM image highlighting the underlying modulation
pattern. (e) Fourier-filtered map of the pair density modulation. The domain boundaries are also indicated. (f) Map of the sublattice-resolved SC gap
maxima, where regions whose gap maxima reside on Fex sites are assigned +1 and those on Fey sites are assigned -1.
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« Low-Dimensional Materials and Heterostructures
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USM1300 3He features:

* Broadband microwave excitation (40 GHz)

* Ultrafast all-electronic time resolution (80 ps)

* Vector magnet (2-2-9 T)

« two microwave and four bias contacts for
coherent manipulation experiments

Stochastic Resonance Spectroscopy Non-Contact AFM at mK-Temperatures
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Broadband microwave excitation measures the ultrafast stochastic

switching of atomic-scale systems, e.g. few-atom antiferromagnets (a),
single spins (b), or Yu—Shiba—Rusinov states in superconductors (c).

The method uses stochastic resonance to measure dynamics over
a large frequency range (d) as a Lorentzian response in the tunnel
current (e).

USM1600 features:

* High-frequency excitation for ESR spectroscopy

» Combined STM/AFM operation at ultrasmall
amplitudes (< 5 pm)

» Low temperatures below 50 mK

* High magnetic field (15 T)
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» Emergent Properties at Surfaces and Interfaces
« Strongly Correlated Proton System

Features:

* Tip-Enhanced Sum-Frequency Generation (TE-SFG)
» Wavelength Tunable Ultrafast Pulse Laser System
« STM/AFM Capability
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What motivated you to visit the Expo?
FBIKT > feE>hIFIEHATI D ?
b Familiarity through local hosting

Being held in Osaka and nearby areas made it a familiar and easy-to-visit event.
HTTREICEZHLHPTE KR - AREET. [BEICRZEND ANV Mo,

g Long-standing interest and commemorative significance
With prior interest in world expos, many felt it was an experience worth having at least once.

Uaih S DR ERZDH FEANOEOHHY. [—ERFEERLEL] EOSB0DS,
9 Attractive events and personal curiosity
Music performances, various programs, and simple curiosity encouraged attendance.
ANY FPEANGELGE FEDELADOSI. MREEFSTOD 5 D%,
D The opportunity to share the experience with family and friends
Inspired by family interest and invitations from friends, the Expo was seen as a chance to enjoy a shared experience.
ik - RALEDHEBEFERADHF REOFELPRADSDFNEZEOMNFIC, —HICELOHEIBEELT,
B The company’s support and the ease of participation
Support from the company such as ticket distribution and flexible leave arrangements made participation easy.
SHOSOBFLESMLPTWVWERIE F7 v bMRAEPAREIESLRE, SHOZEICKUBMLPTH ol

What impressed you most or felt particularly positive about the Expo?
AETHRICESTETEPRD ST EEBHATLLEEL

b An impressive spatial experience symbolized by the Grand Ring
Its overwhelming scale and beauty exceeded expectations, creating a memorable Expo-specific landscape.

iy - .
KERY ¥ S IR BT h ERMNGEMER 88U LR —LEEL S, FiBED CRODRNERRELHE LT, e
NumberefEmployee Visits
#:I:aa);kialil&

g A lively and extraordinary atmosphere
The venue was filled with a festive energy, making the visit enjoyable in itself.

FERREFIHINBFTET BLAICERVOLSLRHERLNSLY. HNBLITTELDT,

b Encounters with global cultures and advanced technologies
Experiencing diverse cultures and cutting-edge technologies provided new perspectives and discoveries.
HAREDXIL - HMEDHEL SR PRIAEHEIICAN. HLORAPEENMESNT.

b Warm hospitality and human connections
We felt a sense of connection through the kind support of staff from around the world and their events.
ADBHOEERAERZ) T4 BERZY TDTEGREPANY b ZBL. ALDTRERERLCSNT,

B Special moments shared with family and colleagues
We realized the value of creating memories and sharing experiences with those we visited with.
REPHEEBTITHAIGERE —RICHNTALDOBOEDIC U, HEFRROMEEZ RRTE T,
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The 2025 Nobel Prize
20250,/ —N|VE

\
= In 2025, two Japanese researchers received the Nobel Prize in Physiology or Medicine and in Chemistry.
In addition, the “tunneling effect,” which is also utilized in UNISOKU’s STM systems, was recognized with
the Nobel Prize in Physics.

20255, BARAMIRE 2D/ —NVE EBF-EFESLUCLFE) 2RELE L.
T AZVIDSIMTHRIBENTWA Y RIVHRIDEFEDONREGVE LT,

Nobel Prize in Physics Nobel Prize in Physiology or Nobel Prize in Chemistry
“Discovery of macroscopic tunneling effects Medicine “Development of metal-organic frameworks
and energy quantization in electrical circuits.” “Discovery of the mechanism that suppresses (MOFs).”

Awarded to Profs. John Clarke, immune responses.” Prof. Susumu Kitagawa,

Michel Devoret, and John Martinis. Prof. Shimon Sakaguchi, Distinguished Professor at Kyoto University
IR Distinguished Professor at g

IBRERICAIET /OB AR TR [ onversil of Osaka TSR MIBE (MOF) DR
—BFDRE ERY-EFH e~ AR T ¢

DAV sS—HEEE. STV FRL &S, [ B2 INE I A HEHDFHE

D3V TIVFA=RBIED 3 &S ARk RO EX Hig

i iirecnie—
Discovery of Macroscopic Tunneling Effects and Discovery of the Mechanism that Supp I R
Energy Quantization in Electrical Circulits I

Jokhn Clarke, Mxhil Deveret,

Development of Metal-Organic Frameworks (MOFs)
ot s Kitagrma, Kyt it —
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List of Japanese Laureates of the Nobel Prizes in the Natural Sciences
(BF) BFXOBARFER/—NIVEZEE-E

233;3{ Category Name Affiliation at the time of award
SHE H K& SEESOFIE

Susumu Kitagawa Jt)I| i Kyoto University REAZ EZE-81F K. SEMRREHIZE

Shimon Sakaguchi 1R &EX The University of Osaka  ABRAZ &7 0271 THR 2 —FEHE REAFZ 2 EHIE
Syukuro (Suki) Manabe Ei S  Princeton University FUYZMVAFCKE) LEHRS

Akira Yoshino &% % Asahi Kasei Corporation fB{LEMR A4 BETTO— AR 2%

Kyoto University REAF =EFMEMREIRE-FRIEE

Tokyo Institute of Technology REIEAT FHESE

The University of Tokyo RRAZ #i%

Kitasato University dbEAREF HFBIREHREE

Meijo University &iHAF %

Nagoya University ZHEAT #i%

University of California, Santa Barbara £ 74)V =7 K% H 2 2N\—INFIKEKE) #i%
Kyoto University REAZ  iPSHEBERZRATER - Hu%

Purdue University /\721—AKZ(CKE) R

Hokkaido University JbiBEAY 2EHE

University of Chicago A IAZ(KE) REHE

High Energy Accelerator Research Organization &I &/LF—hRaSMZHEE REXIR
Maskawa Toshihide 2%)1| &1 Kyoto Sangyo University FEEEAY HiE FHAE BEHE

Osamu Shimomura T4 & Boston University RAMVAFCRE) ZEHE

Shimadzu Corporation MRS ERMFAT EE

Masatoshi Koshiba /J\%¢ Bf% The University of Tokyo BRAY REHE

2001 Chemistry b Ryoji Noyori  Effk Eia Nagoya University REEXE #i%

2000 Chemistry b Hideki Shirakawa 51| Z&fs University of Tsukuba  FURAY: RE#iS

2025 Chemistry {t¥#E

Physiology or Medicine 4£E¥-E%
2021 Physics HIEHE
2019 Chemistry {LFE
2018 Pnhysiology or Medicine 4% :[E
2016 Physiology or Medicine 4R
2015 Physics #EFE

b3

Tasuku Honjo A& 14

HE4E
o mE

Yoshinori Ohsumi AfE Rt
Takaaki Kajita 12 [£%
Satoshi Omura X#f %5

bl

Physiology or Medicine 4% -E%
2014 Physics #EFE Isamu Akasaki FRIF F
Hiroshi Amano X% &

Shuji Nakamura 4t =

2012 Physiology or Medicine 4% EZ Shinya Yamanaka (Lfh {655
2010 Chemistry {t>¥#E Eiichi Negishi 1R Z—

i3

Akira Suzuki #HAK E
2008 Physics #EZE Yoichiro Nambu E&f F3—EB
Makoto Kobayashi /|if 3%

Chemistry {t¥E
2002 Chemistry {L¥E Koichi Tanaka H¥ #—

Physics #1E%E

1987 Physiology or Medicine 432%-EE%¥E  SusumuTonegawa FiRJIl i Massachusetts Institute of Technology < Fa1—+twv Y TRIAF(CRE) i
1981 Chemistry {L5E Kenichi Fukui & 5f— Kyoto University REPAZ THEREIR
1973 Physics #pE¥E Reona Ezaki ;TI§ IBR% IBM Watson Research Center  IBM7 Y/ >/BRZERICKE) EEHZRE

1965 Physics 4#EFE
1949 Physics MEFE

Sin-itiro Tomonaga ¥k #&x—8B Tokyo University of Education REHBEAF #i%
Hideki Yukawa 35)I| 5575 Kyoto University F&ERAFIBFER #i%
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