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The USM1800 (Cryogen-Free Low 'Aresearch paper on the USM1800
Temperature UHV SPM) delivered for the prototype sttgm was published in

w what kind of a‘(”:tlvities

UNISOKU was currently engaged in. = l\ f"lrﬁf\}gpgt;ff)) China (Shanghai Jiao Tong Review of Scientific Instruments. r

The purpose of NewsLetter is to provide regular updates onlUNIS activities:as, weII}as a mix of contentunrelate I | gg\’xgvioggge;g‘ﬁ’g Zﬁ%ﬂmn%eﬁts#r%az

to business reports, reflecting the intention of the editorial boardfvyhlch isfmade T"’“"NIS@KU empI |y %%E%SEM@SE%%;%?H#{%%E n&clac) f

We hope you enjoy the slightly different content in each issue! — ' Anew employee joined the b 4

2016FED SHWEE AL feZ DNewsLetterld, SEIC8EBZIBAE I, ™ Optical Instruments department.
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he USM1\’O was delivered for the first
time to Singopore (Nanyang Technological

Lo22n

In 2022, though many of the shipments had been stagnant due to the global spread.of COVID- 19, they have

PR RN

progressed and reached a record-high. On the other hand, we sincerely. apologlze forthe.i @convenlence caused'to L:Jr]ivqfsjty)- o ~i ERRARE
our customers, who have been waiting for delivery due tothe globallshortagelof electronic’components. LR NDUSMIG00 AT LA

EETA) A ug

The USM1600 was delivered for the first
time to the USA (Oak Ridge National
Laboratory).

KET7ICUSM1600>/ R T LR

F—o") VB

Now.
erson at the 10th AsBIC, the

As for overseas visits, we and SPECS-TII Technology (Beijing)'c areQntlr‘tuoust providing technical supportiin China,
S

but we apologize for the inconvenience caused by the limited' number; of emponees and the quarantine;restrictions.

We will continue to work on improving the situation by increasing our. employees We have resumed overseas visits,

except for China, from the end of 2021, deliveries and repairs that had! been delayed for two years. Currently, our

priority is to provide technical support. Although we are suspendlng to attend'to.exhibitions, we plan to resume them

as needed.

2022£FFCOVID- 19D HRIEIE|C LS THRHL W e D EH OB AR S DM EELYEE = LD LG D5 —=ER DR D AR DENR :
EENDBROAFREHNREL. VELITIEE S5 E LN BH Bl eld ek i g M 12! SHLERTE L E A, R
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PEEBRCGEANDFRNF2021ERD 5T LT DERIL. 2FE/M#E> CE MmN SR A 5 B S Shiads U aydpaa (| et‘f‘muutbtl’zi%ﬁ?i@c‘: Nl We exhibited in
DEATH R~ EBFEL THETEOTHY BTRERN\DISESMIER GO EES ETe02023 i@ 3 e e BD: BN LR ZAE R e OC t ol first international conference attended in 4 years.
BESE. BRa\DOBMEHESBEETZFE T, '. — 10| ABIC I C. ERAHE L TS A ERITHETD
The USM1600 was delivered for the first iR Eh

time to Europe (University of Stuttgart).

Anew employee J0|ned the SPM department
HERAMIL—TIC ~—t——
MAEAR
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In the past few years, we have released several new systems mto-the market F\,

including cryogen-free SPM, time-resolved STM, and transient absorptl‘%pec- g . e a
trometers with fluorescence lifetime function. In addition to these we have'alse - : ' ./
developed customized products, convenient functions for our: system ‘ and fully;
automated helium liquefaction systems.
We have introduced some of them through the NewslL etters, butxthose are notiall®
If you have any questions about modifications to your systems measurements
you are considering, or any other problems you may have, pleasejcontac{isSAVVe!
will continue to challenge ourselves to achieve your special measurementin
Fradme LEL TS BAHSPMEE PRI RS TME B, HL5 anttae (iS® EIR I \ﬁ%géet@ﬁ&
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PCT application was filed for the "AFM holder

5 BN L7k CUSM16002/ 2 7 L\ DHHk7e with anti-vibration and vibration-isolation
Caby R AIVRKRE) mechanism”.
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(Scenes of UNISOKU act|V|t|es)

Corporate Philosophy &s«&s

UNISOKU contributes to the development of science and technology;
by providing customers with measurement systems that meetitheirg
exploration needs.
BERRDBRIDONCIGA A5 TAIZ 1R L.
BERORZRBLC CRFRMOREICERY D,

Stories of UNISOKU in 2022

May

We started accepting demonstration
experiments of the microwave heating
Raman spectrometer, which was jointly
developed with MOTOYAMA Co., Ltd.

MRNSHE M EHERFL
RATRINAS I VD HEBED
T ERERZIFEA

Sept.

Dr.lwaya presented a poster on the
time-resolved STM system at the 92nd
IUVSTS & APSSSH4.

EADEERZEThe 92nd IUVSTS & APSSS-4
ICHEW T B ESTMEEEIC DLV TRAZ—HEK

The Photochemistry Discussion

Meeting 2022 (Corporate Exhibition)
was held as an on-site event for the first
time in nearly three years.

ERHES U CGRI3EIRD D

20225 L FatERe CIEEBTA KN

Research results using picoTAS/CoolS-
peK (by Osaka University - Dr. Aizawa)
were published in Nature.
picoTAS/CoolSpeK fs5F L Tz FZE kSR
(KBRARF-HEZEEL) D Naturel <158

Dee:

Our "Time- and Spin-Resolved Scanning
Multi-Probe Microscopy" was certified by
JSTA-STEP.

JST A-STEPTBSfE- A E> iR
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A new employee joined the Sales
department. = ;
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Announcement of the Start
of On-Site SPM Experimental Service

41 SPM EERH— EXBIIRDH IS

Service Description

We offer high-end measurement systems that
customers can use as a paid service. Our systems
are permanently set up and ready for use, whether
in-person or online. We strive to provide the best
measurement environment to ensure optimal
performance.

Our service is intended for:
* Researchers who wish to evaluate their samples by
conducting measurements with our systems.

+ Those who need to perform measurements that cannot
be done with their own equipment.

+ Customers who face challenges in installing our
systems due to limitations in their facilities or location.

* Those who are exploring the possibility of installing our
systems in their lab.

Features and Benefits

+ Our engineers perform maintenance, which results in
optimized systems and fast initial measurements.

* You do not need to worry about arranging refrigerants
and other supplies necessary for operation; we take
care of everything.

+ Some systems are available for online measurement
24hours a day.

* We provide measurement assistance, including
sample exchange.

* We quickly respond to necessary arrangements and
improvements that are identified during use.

* You can bring your own instruments for sample
preparation with prior consultation.

* This is not a joint research project, and 100% of the

results belong to the user. We do not provide analysis
methods or services.

H—EARE
BHBITD/NA T FiaRNICER L. BETTHAL
Te2E RAPONlinelE G COFHAREA S1RHLE T,

TR

« CHZER RO DI AR B LB IR CH LT
- BFREOEB TR TERVHEESNLS

R EISPTORBOEE LB EROEA D EY S5

- EBORAERSEN TS

FHBESUHIR

« FBRT RUIRISERITE DT B L SN B CRIADR =

HIFCEET,

« AERIZEDERICHEITMEFROT DRIFTE T,

—BRDHER COFHAIIZONline C24REF RIS E S FE T,

- RIS EOFHAEINI I B | ERIFVO T LETY,

- CRIARICHIBRT 20 ER T LYV M RICRE SN LE T,

- SRR BRI I BRI BAH W T T (EEFIHEN .
EY—EX RSN T —ZIEBEERIRBENE T,

SHAIRRCRIAY —EADR Bt &2 T — 2t —ERIZ
RRIELTITVE A,

Available Systems

UHV Time-Resolved

Multi-Probe Microscopy

Available now

Carrier dynamics measurement
of micro samples
on insulating substrate

Demo measurement conditions

- Temperature: 77 K or 300 K

- Pressure: ~10¢ Pa

- Laser wavelength: 488, 532 nm

- Temporal resolution: ~80 ps (532 nm),
~10 ns (488 nm)

40 mK UHV STM

1.75 T-1.75 T-7 T vector magnet

V4

USM1600

Specifications

- TSTM Head — 40 mK
- Vector Magnet operation
- RF-STM

- Long-term dI/dV measurement

1.5 KUHV SPM
with Optical Access

U e

202

USM1200 JT

Specifications

- Tsrunead = 1-9 K (when optical shutters close)

- Compatible with AFM measurement
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Product Development News in 2022

First RydeenAmp integrated with USM1300
operating in Prof. Ingmar Swart group (Utrecht Univ.)

Q factor ~740 @T=0.3 K

Shot noise measurement on Au(111) at T=0.3 K
Bias(mV)
-600 -400 -200 O 200 400 600

TEKDOH B A L. info@unisoku.co.jp [CTERETFILY, I you're interested, please contact us at info@unisoku.co.jp

Time-Resolved Scanning Tunneling Microscope 4 i L a trl R

T 1 1.1

7x10"7 = -1
< Q=740 Current (nA})
- - gm S 6 — 60 - 1.0
Scientific Reports S W 5
> °r 21 Zoo
"Externally-triggerable optical e 4 —s 1 =
pump-probe scanning tunneling microscopy 5 5 \ 4 50
with a time resolution of tens-picosecond” H , } 10MOhm O o7
Sci. Rep. 13, 818 (2023). §
1 0.6
Katsuya lwaya*, Munenori Yokota, Hiroaki Hanada, Hiroyuki Mogji, < .
Shoji Yoshida, Osamu Takeuchi, Yutaka Miyatake, Hidemi Shigekawa** 0 2808 2812 2816 2820 0 40 20 0 20 40 6o
Frequency(MHz) Current(nA)

Time-resolved tunneling current of low-temperature grown GaAs

Temporal resolution ~80
40 e m'r'a'esou 0 : ps T10 Helium Re-Liquefaction System Operated in UNISOKU i {elallgiv: 2 S ’—

< B
bt e
5 vl < -
Collaboration with Prof. Shigekawa group £ -50f i i : g 7o0p . e
(Univ. of Tsukuba) and financially supported by JST > i E _ é 600, _ T
- ] . _ _
E’ 60| il b Relaxaton {05 & Gas bag (70 .ms) fully expanded | 3 500 M U] i
[N} . " | |
. , i z i E
4 Nano-scale carrier dynamics measurements 5 0 _,T—?O ps < : el 3 400;
with time resolution of 80 ps g o Ky After two days liquefaction % § 300
4 Compact table-top optical system S ! T | ? 200!
(Integration into an existing STM system is possible) E 8ot i E o 0.0 Deflated P S 100,
4 The design and performance of the prototype system £ M P PP B B e /Pudit 5
. . . = N = - [IRISSE — . . .
published in Sci. Rep. 500 0_ 500 1000 0 5 10 15 20 25 30
Delay time (ps) Months

¢ Maximum production > 25 L/day!

4 Total liquefied amount since May 2020: ~15,000 liters.

¢ Gas-purifier using liquid nitrogen enables long-time operation.
¢ Automatic control of the purifier reduces maintenance work.

Microwave Heating Raman Spectrometer A OEMBAS T BHEE |

Ex. Imine-synthesis reaction measurement

Cryogen-Free SPM (USM1800) BIEAY 9 L7 U —{EESPM |

The design and performance of the prototype system

published in Rev. Sci. Instrum.
Review of
Scientific Instruments

"Development of a near-5-Kelvin, cryogen-free,
pulse-tube refrigerator-based scanning probe
microscope”

Rev. Sci. Instrum. 93, 043711 (2022).

4 In-situ observation of chemical reactions
by selective microwave heating

Jun Kasai*, Tomoki Koyama, Munenori Yokota, and Katsuya Iwaya** # Collaboration with MOTOYAMA Co., Ltd @ 1720 cm’? 1651 em™
’ " e - ErOH
kl IR LB ;] — “c‘][/\ oo
STM Au(111) Nc-AFM NaCl X, 7 e Lo -
. atomic image at 5.6 K atomic image at 6 K . —
it ! Demo measurements currently available _ 1720 o
o ® o 10" -
(@) — 1 (b
L =5| _{®
My B 2
g it 5 re g'
é i I'\\ l Chemical g_
— ti
S 201 U} \_/ A reaction 5 |
15-\__/

v T

T 1
Raman spectrometer 1200 1400 1600 1800 2000 0 500 1000

43 14 4

can size 7 nm x 7 nm Sample: NaCl (100) 4 -
Bias voltage: +5 mV AFM sensor: qPlus Wavenumber (cm~) Time (sec)
Tunnel current: 1 nA amplitude: 200 pm (a) In situ Raman spectra of Imine synthesis reaction.

Frequency shift: -13 Hz Microwave cavity resonator (b) Time-resolved Raman intensity of each peak (10 second intervals).




Introduction of Publications

Publication Stats in

® Total number of publications using UNISOKU systems = 294 (252 in 2021)

® Total impact factors ~2268 (2030 in 2021)

Corresponding to 45 Nature papers (41 in 2021)

® Impact factor per employee ~ 47 (~42 in 2021)
c.f. impact factor of Nature ~50

. Num. of Average
Popular Research Fields Publications | Impact Factor

Thin Films Excluding TMDs
(Nanowire, 2D Superconductivity, 2D vdW, etc) 35 7.99

Transition Metal Dichalcogenides (TMDs) 29 12.63
Molecules 28 9.76

Topological Materials (Majorana, Weyl) 27 12.92

Graphene (Twisted Bilayer Graphene) 22 13.64

Kagome Materials 14 15.63

Total impact factors

10 nm

Figure

(a) Configuration of the STM experiment. (b) STM image of MATTG showing moiré lattices.

(c) dI/dV spectra taken near AAA site as a function of the gate voltage.
(d) U-shaped superconducting gap at V.
gap at V. =-9.1V (bottom). (e) Superconducting gap size A as a function of V;

ate ate”

=-7.5V (top) and V-shaped superconducting

Total publications

247 240 246 252 294
2400 1 1 1 | |

2200
2000
1800
1600
1400
1200 | | | 20

aako|dwa Jad Jojoe) Joedw|

2018 2019 2020 2021 2022
Year

Magic-angle twisted trilayer graphene (MATTG)
is a moiré material that exhibits strong electron
correlations and unconventional
superconductivity. However, local
spectroscopic studies of this system have
remained elusive. Kim et al. (Nadj-Perge group,
California Institute of Technology) reported
spectroscopic signatures of two distinct
superconducting states in the doping range
spanning from two to three holes per moiré unit
cell. The evolution with doping is consistent
with a gate-tunable transition from a gapped to
a nodal superconductor, which is theoretically
compatible with a transition from a BCS
superconductor to a BEC superconductor with
a nodal order parameter. Their results will
provide a further understanding of
superconductivity and correlated states in
graphene-based moiré structures beyond
twisted bilayers.

Publication List

Nature

1. Ordered and Tunable Majorana-Zero-Mode Lattice in Naturally Strained LiFeAs
M. Li et al., Nature 606, 890 (2022). USM1300

2. Evidence for Unconventional Superconductivity in Twisted Trilayer Graphene
H. Kim et al., Nature 606, 494 (2022). USM1300

3. Discovery of Charge Density Wave in a Kagome Lattice Antiferromagnet
X. Teng et al., Nature 609, 490 (2022). USM1300

4. Delayed Fluorescence from Inverted Singlet and Triplet Excited States
N. Aizawa et al., Nature 609, 502 (2022). picoTAS

Science

1. Reconfigurable Perovskite Nickelate Electronics for Artificial Intelligence
H. Zhang et al., Science 375, 533 (2022). USM1400

2. Spin-Selective Tunneling from Nanowires of the Candidate Topological Kondo Insulator SmBg
A. Aishwarya et al., Science 377, 1218 (2022). USM1300

Nature Materials

Evidence of a Room-temperature Quantum Spin Hall Edge State in a Higher-Order Topological Insulator
N. Shumiya et al., Nat. Mater. 21, 1111 (2022). USM1300

Nature Nanotechnology

Wavelike Electronic Energy Transfer in Donor- Acceptor Molecular Systems through Quantum Coherence
F. Kong et al., Nat. Nanotechnol. 17, 729 (2022). USM1400

Advanced Materials

Product used: USM1300

1. Harnessing the Quantum Behavior of Spins on Surfaces
Y. Chen et al., Adv. Mater.DOI: 10.1002/adma.202107534 USM1300

2. Nontrivial Doping Evolution of Electronic Properties in Ising-Superconducting Alloys
W. Wan et al., Adv. Mater. 34, 2200492 (2022). USM1300

3. Catalytic Growth of Ultralong Graphene Nanoribbons on Insulating Substrates
B. Lyu et al., Adv. Mater. 34, 2200956 (2022). JT-SPM

4. Observation of Superconducting Collective Modes from Competing Pairing Instabilities in Single-Layer NbSe,
W. Wan et al., Adv. Mater. 34, 2206078 (2022). USM1300

Nature Sustainability

Harnessing Infrared Solar Energy with Plasmonic Energy Upconversion
Z. Lian et al., Nat. Sustain. 5, 1092 (2022). PK120

Nature Chemistry

Quantum Nanomagnets in on-Surface Metal-Free Porphyrin Chains
Y. Zhao et al., Nat. Chem. DOI: 10.1038/s41557-022-01061-5 JT-SPM

Nature Physics

1. Rotation Symmetry Breaking in the Normal State of a Kagome Superconductor KV;Sb;
H. Li et al., Nat. Phys. 18, 265 (2022). USM1300

2. Charge Order and Superconductivity in Kagome Materials
T. Neupert et al., Nat. Phys. 18, 137 (2022). USM1300

3. Manipulation of Dirac Band Curvature and Momentum-Dependent G-factor in a Kagome Magnet YMn¢Sn,
H. Li et al., Nat. Phys. 18, 644 (2022). USM1300

4. Correlated Hofstadter Spectrum and Flavour Phase Diagram in Magic-Angle Twisted Bilayer Graphene
J. Yu et al, Nat. Phys. 18, 825 (2022). USM1300




ACS Nano 22

Publication List in

12. Atomistic Insight into the Epitaxial Growth Mechanism of Single-Crystal Two-Dimensional Transition-Metal
Dichalcogenides on Au(111) Substrate
D. Ding et al., ACS Nano 16, 17356 (2022). USM1500

13. Arsenic Monolayers Formed by Zero-Dimensional Tetrahedral Clusters and One-Dimensional Armchair Nanochains

. . . ! . - . L G. Liu et al., ACS Nano 16, 17087 (2022). USM1300
1. Bimetallic Synergy in Ultrafine Cocatalyst Alloy Nanoparticles for Efficient Photocatalytic Water Splitting
C. Pelicano et al., Adv. Func. Mater. 32, 2202987 (2022). CoolSpeK 14. Spatially Dependent Electronic Structures and Excitons in a Marginally Twisted Moiré Superlattice of Spiral WS,

T . . . . . J. Peng et al., ACS Nano 16, 21600 (2022). USM1400
2. Eliminating the Reverse ISC Bottleneck of TADF through Excited State Engineering and Environment-Tuning
Toward State Resonance Leading to Mono-Exponential Sub-us Decay. 15. Epitaxial Growth of High-Quality Monolayer MoS, Single Crystals on Low-Symmetry Vicinal Au(101) Facets with Different Miller Indices
High OLED External Quantum Efficiency Confirms Efficient Exciton Harvesting J. Hu et al., ACS Nano 17, 312 (2022). USM1400
H. Yersin et al., Adv. Func. Mater. 32, 2201772 (2022). USP-PSMM-NP
3. Selective Triplet-Singlet Forster-Resonance Energy Transfer for Bright Red Afterglow Emission

B. Sk et al., Adv. Func. Mater. DOI: 10.1002/adfm.202211604 picoTAS Journal of the American Chemical Society

Advanced Functional Materials

ACS N 1/2 1. Controlling Localized Plasmons via an Atomistic Approach: Attainment of Site-Selective Activation inside a Single Molecule
ano S. Mahapatra et al., J. Am. Chem. Soc. 144, 2051 (2022). USM1400

1. Manipulating the Electronic and Magnetic Properties of Coordinated Nickel Atoms in Metal-Organic Frameworks by Hydrogenation 2 “Pmnl\;lg::c;:?;thael H\;ggxag::ntlesrgi'aig I\ggggaggzlg)docliglllggglgxygenatlon Reaction Landscape of Heme Enzymes

B. Liu et al., ACS Nano 16, 2147 (2022). USM1300
2. Large-Gap Quantum Spin Hall State and Temperature-Induced Lifshitz Transition in Bi,Br, 3. Er:\ﬁgﬁal\rnnz::lgtr;lan‘? 2mtg:]ae?:]egloe:rilzjra1?f4g :Ezrgészs)logof(r)clasn;):Kompact Tetrathiafulvalene-Based Diradicaloid Complexes

M. Yang et al., ACS Nano 16, 3036 (2022). USM1400
3. Planar Heterojunction of Ultrathin CrTe; and CrTe, van der Waals Magnet 4. Eﬂoﬁtl;?]:::;g Z;r:,dljakzhg:::: rso;CPr;zfair;ggaggzg?lo;?;!rs:g ers of Phenoxyl-Imidazolyl Radical Complexes

R. Li et al., ACS Nano 16, 4348 (2022). USM1500
5. Aliphatic and Aromatic C-H Bond Oxidation by High-Valent Manganese(lV)-Hydroxo Species

4. Two-Dimensional Superconductivity of Ca-Intercalated Graphene on SiC: Vital Role of the Interface Between Monolayer Graphene Y. Lee et al., J. Am. Chem. Soc. 144, 20752 (2022). CoolSpeK
and the Substrate . o J . . . , .
H. Toyama et al., ACS Nano 16, 3582 (2022). USM1300 6. Preparation and Characterization of a Formally NilV-Oxo Complex with a Triplet Ground State and Application in Oxidation Reactions

5. Observation of Yu-Shiba-Rusinov States and Inelastic Tunneling Spectroscopy for Intramolecule Magnetic Exchange Interaction Energy D. Karmalkar et al., J. Am. Chem. Soc. 144, 22698 (2022). CoolSpeK, RSP-601

of Terbium Phthalocyanine (TbPc) Species Adsorbed on Superconductor NbSe,
S. Shahed et al., ACS Nano 16, 7651 (2022). USM1300

6. Observation of Magnetism-Induced Topological Edge State in Antiferromagnetic Topological Insulator MnBi,Te, Natu re Commu nications 1/2
H. Xu et al., ACS Nano 16, 9810 (2022). USM1600
7. Manipulation of Spin Polarization in Boron-Substituted Graphene Nanoribbons 1. Spin Mapping of Intralayer Antiferromagnetism and Field-Induced Spin Reorientation in Monolayer CrTe,
K. Sun et al., ACS Nano 16, 11244 (2022). USM1300 J. Xian et al., Nat. Commun. 13, 257 (2022). USM1500
8. On-Site Synthesis and Characterizations of Atomically-Thin Nickel Tellurides with Versatile Stoichiometric Phases through Self-Intercalation 2. Real-space Observation of Incommensurate Spin Density Wave and Coexisting Charge Density Wave on Cr(001) Surface
S. Pan et al., ACS Nano 16, 11444 (2022). USM1400 Y. Hu et al., Nat. Commun. 13, 445 (2022). USM1300
9. Confined Vacuum Resonances as Atrtificial Atoms with Tunable Lifetime 3. Coexistence of Electron Whispering-Gallery Modes and Atomic Collapse States in Graphene/WSe, Heterostructure Quantum Dots
R. Rejali et al., ACS Nano 16, 11251 (2022). USM1300 Q. Zheng et al., Nat. Commun. 13, 1597 (2022). USM1300, USM1400
10. Femtosecond Thermal and Nonthermal Hot Electron Tunneling inside a Photoexcited Tunnel Junction 4. Chemically Identifying Single Adatoms with Single-Bond Sensitivity during Oxidation Reactions of Borophene
N. Sabanes et al., ACS Nano 16, 14479 (2022). USM1400 L. Li et al., Nat. Commun. 13, 1796 (2022). USM1400

11. Joule Heating in Single-Molecule Point Contacts Studied by Tip-Enhanced Raman Spectroscopy
B. Cirera et al., ACS Nano 16, 16443 (2022). USM1400

Product used: USM1400

Product used: USM1300 Intermolecular energy transfer in a donor-acceptor system is a

ubiquitous photo-physical process and important for
photosynthesis and photovoltaics. However, direct real-space

_ : observation of such quantum-coherent energy transfer has been
o ' ' lacking. Kong et al., (Dong group, Univ. of Science and

Topological Kondo insulators (TKIs) are known to be ideal
topological systems where surface Dirac fermions naturally
dominate the density of states near the Fermi level due to the

Sl &SRR B B conducion slecions together with e srong spiorDh D i Technology of China) built a donor-acceptor molecular model
t s 5 lina. Aish t al. (Madh Uni ity of /ﬁ‘* system consisting of platinum phthalocyanine (PtPc) as a donor
SmB; —\ PRSI : _ ﬁlc?up_lnng.b S wCarr]ya etal. ( ?’I' a(\j/an group, n';’fl:s'_ly}g e and zinc phthalocyanine (ZnPc) as an acceptor on a silver
e - L oa D e el - N : inois Urbana-Champaign) utilized a nanowire of the ﬂ surface. They precisely controlled intermolecular separation and

candidate SmB;asan'STMtip tolimage he sirps spinjorder observed the energy transfer process between molecules by a

in the antiferromagnet Fe, ,,Te (Néel temperature of ~50 K). High . . ! ) . )
They showed the%ntiferré?;agrgetic stripeps become invisibl)e scanning tunneling luminescence technique. With decreasing
above 10 K. indicating the suopression of the toological . intermolecular distance, light emission peaks from the dimer or
surface stat7es of Smg Theypaﬁso demonstratec‘i)a c%ntrast ?‘%’ trimer were found to be spatially delocalized, indicating that

6" =

exciton can travel coherently through the whole dimer/trimer as a
quantum-mechanical wavepacket. The results give a new insight
h,%",‘; into molecular-level energy transfer mechanisms, which will

reversal of the antiferromagnetic stripes at opposite bias
voltages, which is not observed using Cr tips, indicating the
selection of the opposite spin channel in the tunneling current.

i . rovide comprehensive guidance to design a controlled artificial
Figure o These results suggest that the SmB, nanowires host the y Prov P 9 ; 9 ;
(a) A SEM image of the SmB, nanowire tip. topological surf tates (TSS the Fermi level and g device related to energy production or optoelectronics.
(b) Temperature-dependent STM image showing the disappearance of opological suriace states ( : ) near e Fermi level and may s
antiferromagnetic stripes in Fe, , Te. be utilized for manipulating spin currents in spintronics. Their g Figure . . _
(c) Contrast reversal of the antiferromagnetic stripes at opposite bias voltages  technique of mounting functionalized nanowires on the STM & (@) Experimental-setup.(b, c) STM image of PtPc and ZnPc dimer and its
originating from the helical tunneling with SmB, nanowire tip. T = 4.3 K. tip opens new avenues for studying various nanoscale 5 spectroscopic image at the emission peak of the dimer. o
(d) Line profile along dashed lines in (c). . . . oW (d, e) STM image of ZnPc-PtPc-ZnPc trimer and its spectroscopic image
properties such as magnetism, superconductivity, and other at the emission peak of the trimer.

emergent excitations.
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S. Kezilebieke et al., Nano Lett. 22, 328 (2022). USM1300

2. Semiconductor-Metal Phase Transition and Emergent Charge Density Waves in 1T-ZrX, (X = Se, Te) at the Two-Dimensional Limit

5. Atomic-Scale Visualization of Chiral Charge Density Wave Superlattices and Their Reversible Switching M. Ren et al., Nano Lett. 22, 476 (2022). USM1500
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i 9. Strong Coupling Superconductivity in Ca-Intercalated Bilayer Graphene on SiC
SCIence Advances X. Wang et al., Nano Lett. 22, 7651 (2022). USM1300
1. Observation of Robust Zero-Energy State and Enhanced Superconducting Gap in a Trilayer Heterostructure of MnTe/Bi,Tes/Fe(Te, Se) 10. Fabrication and Imaging Monatomic Ni Kagome Lattice on Superconducting Pb(111)
S. Ding et al., Sci. Adv. 8, eabg4578 (2022). USM1300 Y. Lin et al., Nano Lett. 22, 8475 (2022). USM1300
2. Nanoscale Coherent Phonon Spectroscopy 11. Experimental Determination of a Single Atom Ground State Orbital through Hyperfine Anisotropy
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12. Visualizing Large Facet-Dependent Electronic Tuning in Monolayer WSe, on Au Surfaces
B. Zhu et al., Nano Lett. 22, 9630 (2022). USM1400
Nature Protocol (2022)

Synthesis of Cyclodextrin Derivatives for Enantiodifferentiating Photocyclodimerization of 2-Anthracenecarboxylate Proc_ Natl . Acad_ Sci USA
X. Wei et al., Nat. Protoc. 17, 2494 (2022). CoolSpeK

1. Long-lifetime Spin Excitations Near Domain Walls in 1T-TaS,
A. Aishwarya et al., PNAS 119, e2121740119 (2022). USM1300
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2. Discrete Scale Invariance of the Quasi-Bound States at Atomic Vacancies in a Topological Material
Z. Shao et al., PNAS 119, e2204804119 (2022). USM1300

1. Cobalt-Catalyzed Hydrogenation Reactions Enabled by Ligand-Based Storage of Dihydrogen

S. Anferov et al., ACS Catal.12 , 9933 (2022). CoolSpeK 3. Correlation-Driven Electronic Nematicity in the Dirac Semimetal BaNiS,
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An Answer from the Hypochlorite Adduct of Iron(lll) Porphyrin
S. Yokota et al., ACS Catal.12, 10857 (2022). CoolSpeK

Product used: USM1400

Investigating individual atomic adsorbates on a surface is critically important to understand the atomic-scale processes
associated with on-surface chemical reactions but remains highly challenging. Utilizing the combination of STM and
tip-enhanced Raman spectroscopy (TERS) measurements, Li et al.(Nan Jiang group, University of lllinois Chicago)
observed the oxidation of a boron monolayer (borophene) with ~0.5 nm chemical spatial resolution and single bond

Product used: USM1300

_ The Zeeman effect is the effect of splitting a spectral line into (B-0) sensitivity. It was found that the oxygen molecule dissociates on a borophene sheet in a thermally reversible
@) | several components in magnetic fields. The magnitude and the manner, revealing the reactive nature of borophene for oxygen molecule activation. Their experimental technique
31 direction of this splitting depend on the Landé g-factor, which is represents the potential capabilities of investigating site-resolved structural and chemical properties of surface species at
g theoretically predicted to vary with the crystal momentum. This the atomic level in the field of catalysis, on-surface molecular engineering, and low-dimensional materials.
3| can lead to field-induced modifications to the electronic band - (b)
structure in topological and magnetic systems. However, 1nm
00 experimental observation of such momentum-dependence of PE oroohens
the g-factor has remained challenging. Li et al. (Zeljkovic -~ =
(€) 30577 (d)g e B group, Boston College) reported the experimental discovery of s i
2 : - | e/ : + a strongly momentum-dependent g-factor in a kagome magnet . z . __ Sinm
<10 | 2 ., ".-f"‘ x {\’ YMn_Sn, using quasiparticle interference (QPI) imaging in ‘ . n 8 e e M bnncsed I 4 ExiedioO
2o \ % 7 i y{ N | magnetic fields. They found that a massive Dirac dispersion “ 4 . . Horo—. o & ﬂﬂ (d) iaed arbaadeiioi
3, T ‘ HH*-{@" kﬁ?ﬁu_ crossing the Fermi level shifts linearly with magnetic fields and s g (1 —— '_ o
& w e [ | | by plotting the field-induced shift of the Dirac state at each . = RS J,,q
= 4 -1 v - momentum, the momentur_n-depend_ent g-factor is successfully . . it iiniagiad
o'amscz&-':o'ls 0'3 L |B|4m6 8 Tk obtained. Their result provides the first momentum-resolved Tip retracted
visualization of Dirac band manipulation by the magnetic field, 900 800 700 600 500 400 300 200
providing the possibility of driving topological phase transitions. Raman shift (cm")
Figure
. . " Figure
(a) Averaged dl/dV spectrum on lthe kag.ome Mnllayer of YMnGSnG.l (mset.) Atomically-resolved STM image. . (a?STM image of borophene/Ag(111). Inset: three-dimensional rendered STM image of oxygen adatoms on borophene.
(b) dI/dV map at 0 mV (left) and its FFT image (right). (c) Energy dispersion of the QPI pattern at O T (left) and -8 T (right). (b) TERS line scan across the interface of an oxygen adatom on v, borophene in the inset STM image.
(d) Dispersion of the quantum state at k = 0 with magnetic field. (e) Measured g-factor in momentum space. (c,d) STM images of oxidized borophene before and after annealed at 360 °C.
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* Time-Resolved SPM

+ Quantum Dynamics
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Liu et al., Sci. Adv. 8, eabq5682 (2022). ‘ Product used: USM1400
(a) The time evolution of coherent lattice 1ps
vibrations provides valuable insight into
the interaction between electronic and
structural degrees of freedom in 3ps
condensed matter. However,
real-space observation of such coher-
ent phonons with nanoscale resolution 7ps
Ag(111) has remained challenging. Liu et al.
(d) (e) (Kumagai group, Fritz Haber Institute,
g ol - Institute for Molecular Science) demon- 14 ps
6] 3 A/ ) z sTs £
2 s __,AL 5 1000 == ¢ strated nanoscale coherent phonon 0100 Grain boundary
o 5| g 2 § 50 o g spectroscopy measurements on g 0.1 Delay time (fs) 30.nm
g % ,_./\/\‘4 B |~ 3 ultrathin ZnO films using ultrafast
: ; - F , . 3 0.0 1,:720 £ 29ps
s ° cJ R _’/\u 8 PP e 4 s 10 3 laser-induced S_TM (temporal re_solutlon on Pl RSP
2| 3 /\ 7 o e | 5 of ~10 fs) combined with scanning 0 ] 2 3 4
5 | B J/L 205 12 Y o [ ¢ tunneling spectroscopy (STS) and Delay time (ps)
04 ] . | 2 A" '“‘j“T’Ll — 1o < tip-enhanced Raman spectroscopy
Coumimeos " weemmsereny o taemosacaom  (TERS). Their real-time and real-space Selected References:
Figure observation of ultrafast coherent lattice (1) Y. Arashida, et al., ACS Photonics, 9, 3156 (2022)
(a) Schematic of the experiment. (b) dI/dV map at +1.5 V of 3ML ZnO. dynamics will pave the way for studying @) H Mog| et’al np,J 2D Mater Appl, 6’ 72 (2022) ’
(c) Photocurrent Iphoto map taken at the same location as (b). (d) Interferometric autocorrelation traces the coupling of lattice, charge, orbital, : ’ ” TR T :
of /e at different positions marked in (c). (e) Fourier-transformed (FT) spectra of (d). and spin degrees of freedom in solids (3) S. Yoshida, et al., ACS Photonics, 8, 315 (2021).

(4) K. Yoshioka, et al., Nature Photonics, 10, 762 (2016).
(5) S. Yoshida, et al., Nature Nanotechnology, 9, 588 (2014).

(f) Lateral distance dependence of dI/dV, I and the FT peak magnitude.
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on the atomic scale.
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+ Scanning probe microscopy

« Electronic interactions and correlated phases

* Topological states

+ van der Waals materials and other 2D systems

+ Moiré superlattices and emergent ground/excited states
+ Electronic compressibility and electronic transport

Research Interests
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USM1300 Collective Modes in 2D-TMD Superconductors
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Magic-angle Graphene
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Dr. Naoya Aizawa, Nakayama Lab., Osaka University
AIRAZAZRTEWERTILRAES Bk B BX ot

UNISOKU (U) 578 % LT ZDTUDTHZED Nature NDIGEL AHICHEHTESTEVET,
2 DpicoTASEAFED T e FEW e THZE Tl DNature/Scienceia X T\t —RIAZEA THY
T REITVDHDDTIH?

UNISOKU (U): First of all, congratulations on the publication of your research in Nature. We are delighted that our
picoTAS was used in your research. How has the response been so far?

HEELA): HVDESTEVE T BRETES 7V FORAIER S EWSTE T EHRDSHE
LAWNERY 714 T RE=TEWLNTWE T, 20228 DCREN's molecules of the yearld, /S x— kL
CEEEL

Dr. Aizawa(A): Thank you. We have received positive feedback. Our heptazine analogue was shortlisted for C&EN’s
Molecule of the Year for 2022.

¢ U: 58X DR A MUTT DN 7> FRIIERE S Singleté TripletD T ) L+ —DOWERDEEE ;T TEHT2EN
EBSTeDTY H\ Delayed fluorescence from inverted *«+. £5> TW2DIEEE T H ? (FZTHIE
- I3 TFEEENER)

U: The title of your paper, 'Inverted Singlet and Triplet Excited States,' which violates Hund's rule, is already quite impressive. However, I'm curious about the
rationale behind including 'Delayed Fluorescence from' in the title. Could you provide some insight into this? (Please refer to the abstract below.)

Delayed Fluorescence from Inverted Singlet and Triplet Excited States
N. Aizawa et al., Nature 609, 502 (2022).

Recently, numerous photochemists and display manufacturers have focused their efforts on utilizing thermally activated
delayed fluorescence (TADF) of organic compounds for OLEDs. This approach is particularly advantageous as it elimi-
nates the need for rare metals. In TADF, luminescence efficiency is enhanced by converting the triplet excited state (T,) to
the singlet excited state (S,). However, the conversion efficiency is typically limited due to the Hund's rule of maximum
multiplicity, which dictates that the energy of T, is lower than that of S, and thus their energy difference (AEg;) is positive.
To address this limitation, N. Aizawa at Osaka University and his collaborators conducted computational simulations to
screen various heptazine analogues where the AE; could be theoretically negative by violating the Hund's rule. Out of

picoTAS

[
L)

— sEsr>0 promising candidates, the researchers synthesized two heptazine analogues. They
pair_ o Singlet " showed that one of these molecules exhibit delayed fluorescence with shorter lifetimes at
Exchangs .., AEsT<0 lower temperatures, and the AE,; was experimentally determined to be —11 meV. These
interaction Tﬂm . . . . ST . .
Dousle.™, Triplet findings represent the first instance of the successful creation of a Hund's rule-breaking
excitation -
oot e OLED molecule.
= 7 :
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A: Singlet& Triplet ¥R TN AT EITIIA COBIERYEE LTRIET ST LLFRAL DD Teh S TY, Ko SEIDDFH\ FE
TBHBIZ FHFRICSingletE Triplet M EERL TS EFIS TRER TR g TEDTEE LT,

A: We'd like to emphasize that in addition to the inversion of singlet and triplet states, the molecule also emits delayed fluorescence. Furthermore, we
were able to spectroscopically prove the inversion because the molecule is fluorescent.

U: 53138, ETATEL Y T ETA—E VS SENBYETH BIVGIRKDRBRAEICR DO R DRI &0
SHBEHNEELEHBERVET, COTHZEIL. ZDRICDOVTWOHOHTIH?

U: | see. By the way, there's a word called 'serendipity,’ which refers to a phenomenon where unexpected discoveries or results are made first, and
theories or objectives are added later. I'm curious about how your research relates to this aspect.

A: SEIOHRIFERNEIC B, BOAE, ER T MREE> TRELE LT, 1980FERNEN T2V BEHORRMZE CAE,,
AL TV B TR D ERE N CEE LA AW B E A T LI ARSI CIEEEEEEE T AE A AL aRE
DO OEEEIHDEIEEE LT,

A: We started with theoretically designing candidates having a negative AE_.. Since the 1980s, the possibility of negative AE  in heptazine derivatives
has been discussed, but no experimental evidence has been reported. | must admit that | was somewhat skeptical, but when we found out that the AE
of the molecule was indeed negative, it was quite surprising.

U: TCNEWFBIEBSTeDIFEDR AT TIH? RENGEHUIEDLSBEERERTEIOENE LI ?

U: At what point did you feel confident about your success, and what kind of experiments provided decisive evidence for your findings?

A: BEDTADFGSREZ N 2EFAFMIIRGBVETH. DD F CIRIFMHEGEDEHRLILEETT,

A: It was when | observed that the fluorescence lifetime of the molecule became shorter as the temperature decreases. For conventional TADF* molecules, the
fluorescence lifetimes become longer as the temperature decreases. (*Thermally Activated Delayed Fluorescence)

U: ZRUEELHLT -

U: Could it be measured with...

A: WDV IDIZA4F X2y kCoolSpeKEFE>THRINFMDREMRIFIEE BT LI,

A: Yes, We used UNISOKU’s CoolSpeK to control the temperature!

U: ZNIREREBESLL BRRLTRRAESE T EDLBND DI E LT ?

U: That's great! How long did it take the inception to outcome?

A: 2020F (CERLC ERICIETT7 R T — 213/ NE Lic, GLA Nature D&l 3 T<EBONDDOTVET (5K,

A: We had the idea in 2020, and we obtained the core data within the year. Actually, the review process for the publication in Nature took a long time.

picoTAS CATCHED THE EVIDENCE !  picoTAS hVRENIGEE L5A T/

— U: &BFIDBTE T picoTASIEED XS EEZEN =R LELIEH?
U: How did picoTAS contribute to the peer-review process?
@ A: picoTASE AL EBERINAIRE IC K. S, ET DM CRIFEH R IERRE DT > TVHREM
GV S B ED TER LI BEERAITTIE T DERICEKICBEDOTWAILERTIE
—d  3TEEHA,
_ }\ - R BEROBRITER TO@ERINDT —2%L 7)) —Hh5RHSNTDTY H\. picoTASAHDE

-1 _ BDCoolSpeK-SLIMDEMNMNF T XTI ENTEF LT,
§ f ~ A: We were able to obtain decisive evidence of reversible intersystem crossing between the singlet and triplet states by
! ,',_. ! Il . using transient absorption measurements with picoTAS. This evidence was not evident with transient fluorescence
. £ alone, and the data from picoTAS provided crucial information about the involvement of triplets in the emission
L process. During the peer-review process, we were asked to provide low-temperature transient absorption data.
Fortunately, we were able to provide the data thanks to the CoolSpeK-SLIM, which was designed for use with picoTAS.

U: INERERBS LW T —2Z2FER 25 HAEDBRWNY VTV A EH SR ESMEBDLGWNT —2 F/#F—
R—DoBTIIA7AMF —Z—DT A 7415 E picoTASDRFRNEHITENENTVE T, LT —DSFIcZDaY DT
AV PBLEHO LD TITH MO VR THOHRETITHEDELNT -2 THBI L% I TEMELTRALTE T
WEBWET! BEVEpicoTASICLAEINZWNEWT —2EATY !

U: That's also wonderful! Looking at your data, we can see seamless spectra spanning from visible to near-infrared, and seamless decays from

nanoseconds to microseconds for highly fluorescent samples. Although the referees did not mention these remarkable results, we'd like to emphasize
that no other commercially available product can obtain data of the same quality as picoTAS.

A: ZOHATIRER) . ELNCYAGL — ' —DIRRAHEDAIEISEEHL LTI L1,

A: Certainly. There is usually a spectral gap around 1064 nm due to the notch filter for removing the extremely intense Nd:YAG laser fundamental.

U: picoTAS COEEIRICAIE D T Z a5 N BRIIE SO TR CRERNEEZ S ST HTIH?

U: Did you consider purchasing a picoTAS to obtain experimental data for this study?

A [ EWSEIDRDEDITH/ DT TIAI7ORDRENMR OB ERINZRE T ZHTT,

A: Yes, exactly! It's to measure the transient absorption of fluorescent molecules in the nanosecond to sub-microsecond range, as in the case of this
study.

U: TNE CIEERIAIEZ SN TRERIZH DT DTLLOD?

U: It's nice! Were you familiar with transient absorption measurements before conducting this study?
A: BERISF o e BmEh o e TT, AV I ERAICLoDI Y R— ML TTBIH =D T AZEIHY

Flfe. g_

A: We had no experience at all. Thank you for your kind support.

U: BEEED SABICHTE2EZAFEMNE?
U: By the way, | was wondering what your thoughts and approaches are towards basic research and applied
research?

A: BELOMZEIE. BT S FE - EFE - FEEMIBE O S e RLEDBFOME Y  —

BB ELG FEITCAMRIEEBVE T, BELAWVWT LI, IOV FEIGEREL 5.
ERRIZOHMRNMESNETEIEZLH T SEIDADAE, DHRLFHEEBNET,

A: | think research on OLEDs is truly an applied research. Interestingly, such applied research often provides insights into fundamental science, and this research on
negative AE, is one of the good examples.

What do you expect UNISOKU ? AZVIICRLTTHEIE?
U: S EDNatureD THHZED Tz 8blpicoTASE BN EWSTETLIE SEREBERINIFEHONTNEEZITH?

U: Do you plan to continue using the transient absorption setup in your future work?

A: [TV INDSDOMBETCHLARWVTERTSERBNET,

A: Yes, | think we will make great use of it in our future work.

U: B4 CId20215F 1T BV —LEE(RL, picoTASLEDBEDRURERY —E X %170 TV & T, 7 )L —LDpicoTAST
3 EERZZEZADCEN TE ERBDEROFEET ILEYDLEWNTY, 4L picoTAS DI—HY—ETITDT. F
2HETCERETTERRICK W EKIENTELTDOC BITHRBWILELVWDTIH 3HBELSIREELLY. TH
TIVERISEEREDFET 1 H4 BAEGEVET,

U: In 2021, we established a Demo Room where we offer paid experimental services using our products. The Demo Room is equipped with the picoTAS,
which offers tunable excitation wavelengths and higher temporal resolution than the standard model. The cost for using the Demo Room is 80,000 yen
per day, but we offer a 50% academic discount, making it 40,000 yen per day.

A: ROMZGAIE T 9, ZRZE DB, Rt/ OREH 355 nmULH7E L BRDS ZRhEL TL 2D T, 450nm TS, 2l 2B
BEMELIZEICES LA RS DIET,

A: That's reasonable, | think. Our setup only has an excitation wavelength of 355 nm, which generates higher-lying singlet states. I'd like to use 450 nm to directly
generate S,.

U: BIBBLLE TV RBICCEBICESHWEIA ERIZVIICHLTREIND LR BIETH?

U: You are always welcome to visit our Demo Room. Finally, we would like to ask if you have any feedback or suggestions for improvements to our
products or if you have any specific requests for UNISOKU?

A: picoTASE CoolSpeKZ &S ¢ BB CIEERNDREAKEFHZAE CEALBLOW T K. IZVIEADFENT R
— MEH B L TIELWL T,

A: It would be great if the picoTAS and CoolSpeK could be combined to enable automated measurements of the temperature dependence
of transient absorption. Additionally, | hope that your excellent support system can continue in the future.

IHERLII D S LIERBDOEFHEE L LTHARSFZE L TPHINBTETLE S, SEROBADTTERICHFLVERWVET !

Dr. Aizawa is expected to continue leading his research field as one of the rising young stars. We look forward to his even greater achievements in the future!
K AVACI—2XFAZVIR—LR=IICTEBHEFELTLEY, ¥ The full interview is scheduled to be posted on the UNISOKU website.




Product Introduction: Accessories for CoolSpeK USP-203

CoolSpeK
USP-203

ail: infoQunisoku.co.jp

We have various accessories other than listed on
the right. Please contact us for more information.
AU REICEIORL A T3 %
CRHEULTHBYET . FULESHELEDELES

| For optical fiber connection
N7 7 A IN—&ERLIERIEIC

CS-AD UW-FB
T7AN=RIVE—

Attachable fiber holder
for CoolSpeK

J—IVANY AR BN BIRE G
TPAIN—RIVE—TT,

AN

| For short path cuvettes For film or plate samples
BRIV TORIEIC SEER. ARKERIDRIEIC

For transmittance measurement
with short path cuvettes

TR R A7)V T DB/ MRUAIRERS
fERLET,

CoolSpeKD# 7% 3 V87

CS-CL-H1 (1 mm path) CS-KT-H00-32 CS-KF-H00-32

Immt)L 747 CS-KT-H07-42 CS-KF-H07-42
CS-CL-H2 (2 mm path) BUAY Y FIVRIVE— BUEY Y TR E—
2mme L7 BT 4 (6F:8/TRIXFE) (B

Sample holders for measuring the
transmittance or fluorescence of
solid samples in the form of films,
plates or powders.
SERR-ARIRDEHASAL AT DEE

\ B BEREADY > TIVRILA—TY, )

JE— MAIREIC

For remote measurement

For picoTAS or pump-probe spectroscopies

picoTAS, R¥ 7 7O—JTHEBTOEBRRAIEIC

Available for
only 2mm path cuvettes
HEER 2 mm DEIVITHIS

Stirrer built-in

—>—MNE
_ = CoolSpeK SLIM
Measurement software(Under development) USP-203 ST-BP
\ ARV TR 17 (FaFH) ) L y

Novelties of Optical Products /~xu7<2

o |

o
S5 Units

Coolspe UNrnl seres

CoolSpeK USP-203 Series

Commemorative items
for over 500 units sales of USP-203

CoolSpeKiRFE5008ER EEERUIE T Y X%
ERRLE LT

We will give those items at our office and exhibition booth.

CHRAPRTE T —AASUEFYDRICFEOSRFS/RY<IES L/

Mousepad with optical table for spectroscopy.
It is useful for optical researchers.
KRITRIDEFTDVYIRINYRTY,
ERAEE/ IRIVF—DEN—E THhMUET,

Publication List @ 2022

Selected picoTAS/CoolSpeK/TSP-2000 related papers

Preparation and Characterization of a Formally Ni""Oxo Complex with a Triplet Ground State and Application in Oxidation Reactions
D. G. Karmalkar et al., J. Am. Chem. Soc. 144, 22698 (2022).

Unassisted Uranyl Photoreduction and Separation in a Donor? Acceptor Covalent Organic Framework

Y. Song et al., Chem. Mater. 34, 2771 (2022).

Controlling Diradical Character of Photogenerated Colored Isomers of Phenoxyl-Imidazolyl Radical Complexes
M. Nishijima et al., J. Am. Chem. Soc. 144, 17186 (2022).

Results from the Demo Room FE—AIZ&BRHR
Fluorescein-Based Type | Supramolecular Photosensitizer via Induction of Charge Separation by Self-Assembly

H. Shigemitsu et al., JACS Au, 2, 1472 (2022).

On the Origin of Photoluminescence Enhancement in Biicosahedral Ag Au,,_

Triplet-Triplet Annihilation Photon Upconversion
M. Mitsui et al., Adv. Opt. Mater. 10, 2200864 (2022).

. Nanoclusters (x = 0-13) and Their Application to

Please refer to our website for a detailed publication lists/ZEl/SERX ) AMEIZV OO T THA A ETEBLZE N

a
$  RHERY-ERAODTERN

We Now Offer In-House Experimental Demonstrations.

BHTIIEHEMOT EIV—LZRAR L. RERBRT—EXZTOTVET, Bz TV L

HalcOWVWT, BARICKBRICEREZHEED L. BARDFERE L TEDTVWRERWEZEZATEYET,

FREEZGDEDBATEGVLSERICHAEZ L TWEE IZRO—BIEGVWEEBE>THEY T,

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.

EFNEERIN S S + BAFEGIAVINAV VAT L
picoTAS + TCSPC

Combined System of
Picosecond Transient Absorption and
TCSPC Fluorescence Lifetime

RRBISAFRZ b
CoolSpeK..

Cryostat for Spectrophotometer
USP-203 Series

RN ST/ RS RESCAERE
TSP-2000

Conventional UV/VIS/NIR Flash Photolysis System

| g
#CoolspeKIT D% E LTHBEROT RICAL, BEMHTE LTV BHHE LBHEDE BT LI & BHIT EAEE S
FoTHIET,

We also offer on-site CoolSpek demonstration at your facility. CoolSpek adaptation to your spectrometer for custom demonstration measurements is
available

Hydrogen-Sensitive Thermal Desorption Spectroscopy System

HEMTO-TDS
ERRERNRES thEE

T EMEZfP

XTBE5ET BRAEDHDHIE T,

Now Accepting Demo
Measurements

*This is a demo measurement only.

AREAZRZRBATCRAZ Y ROV DIBEHD VAT LT BAERELTERBLTVET, AFHAIIFKTHTD
KDRE I CBURGRIRE D DV E T DT HBDEAT ELAEABRICOVTIHEHK L CEDEE TV EEET,

[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!




UNISOKU Gourmet Map
A=VIRBIIVAR YT

UNISOKU welcomes you to visit our company. This page features
restaurants located near UNISOKU or in Hirakata city. We hope that
you will find it helpful when planning your visit to our company.

TR IRERAZ R B I BB RD K Z L L THEVE T,

—V I KRATHDADSBRENEEY) EIFE LT
BHBIIEHFDBEOEREDSE|TEN

Here is the complete gourmet map

(4) Nettal-shokudo R (o5 HRETI2-3)

Nettai-shokudo is located
y near Hirakata-shi station,
B ¥ where you can enjoy
___’ authentic Thai and Balinese
%4 cuisine in a casual
Sy atmosphere. They offer a
wide variety of menus ranging
from curry that even children can easily eat to
authentic dishes that even locals are satisfied with.
%ﬁﬁl;&ﬁ?ﬁ%}w< ELSICHY . ABHR S
- N REZERERFEIUCELHET, ?f
TBﬁ/\’(‘?@”L\ﬁ L— 73"9 HOAL o
IRAAEAZ1I—FTEERAZ1—M §
HY. 'Ilmr“b\)k:%b\%b&)i@“o
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@Hmemosu t_r#afb‘d‘lilu (AT 4R8T10-24) ‘E x

Hinemosu is situated inside
- the Kagiya shop, which is a
little further away from
Hirakata-shi station. They
specialize in selling bread
made with completely
organic natural yeast. The
bread has a chewy and fluffy texture and a
delicious taste. Their breads become even more
delicious if you let them rest overnight.
BWAMEREY D UBENREICH B/ P,
BTY. RABB CHESELELER il
BO/ S DERLNT Y, —BrE<T el %}
FOTELICEKRLLGS. ENDTETT, BF
@Kojindo BEAR (i bEAETI0-3)

This store, founded in
1907, specializes in
dorayaki. The moist
dough and sweet red

bean paste create a
consistent and delicious
taste, as one would
expect from a long-estab-
lished shop. In addition to regular dorayaki, they also
offer other unusual varieties such as rice cake-filled,
butter-filled, plum-filled, and kumquat-filled. They also
offer a branding service, and this time we had
"UNISOKU" branded on the dorayaki. You can also
order original branding with your own logo, etc.
BRJR40FRIFEDESBEFIE, Los LicEs
HEEZOHDEBTRELEKLEFETITHERHS
BOEP EBOESBREDMICHEIAY. /NZ—A
DBAY. AV EE DO RN B F T, 5
H—ERXEHY. SEIETIZVIIEE &
EANTESVWE L, AdR—75DF |
UIFIVRENEEX CEE T,

a2 Tensho 2y KR BT BREEEN030

2 - Sobakiri Tensho is a
famous soba restaurant
| located near Hirakata-shi
station. It was awarded a
star in the Michelin Guide
| in2011. Open only for
lunch, and there is
always a long line of customers waiting to enter.
The restaurant is also famous for sobagaki
(buckwheat mash) and offers a wide selection of
sake that goes well with soba.
IR REIIMATHEELICHDERLEZE
T, 20MFEICZV2 TV HA F—DEZERL
TVWET . BOHDEET. L")%{T’i’]
DTCECVETBEDNESEFRLTE 3

O Notoya sz DEP  ios)imE 7-1)
Notoya is an
authentic eel
restaurant situated
in Kawahara-cho
near Hirakata-shi
! station. They use
fresh domestic eel
and grill it over
charcoal from beginning to end, without
steaming it (Kansai style). This way, you can
enjoy the flavor and crispy texture of the eel.
Recommended for those who want to eat
authentic eel cuisine.
DEPIFMATHEELNRETICH HEEE T, EE
DFREFTFE8% B BB E K E THNDD SREE TR
NTREE LT BEEAGS ClEDREE R Z @
FHALTVE T EBOBHN R M —MMTH gl
T ELTERBARDZE T, 288 Fo
EERIREBNEWHICEEBSO T, B

(B Yamakura =5 IS (5) 118110-6)

At Yamakura, you can
enjoy Japanese-style
chicken BBQ called
yakitori and local sake
selected from several
prefectures. Ordering
"Kushi Mori" (assorted
yakitori) is a great option
as it allows you to savor various kinds of yakitori.
You can also have a wonderful time with sake and
appetizers such as edamame and hirakata-tulip
(fried chicken flavored with salty and sweet sauces).
LS TIEF2EE) T CHDBRRBE RN GEESZ
Wt TEDTEE T, RAFEERITHBEL DR
REBRVEDEZBDIEREVNEWVT Y, BBEE

EDOHOFHORT, FUDHEILD Gowma
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@Kamasm 22E% (M5 THFRZEMAET1-1)
Popular
restaurant with
a long line at
meal times.
You can enjoy
your favorite
udon from a
wide variety of menu items. If you want to
enjoy the true taste of udon, try "Zaru Udon"
or "Kama-age Udon". The one with tempura
is also recommended.
BERICIITTIDNERS ARE, EES
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Q Marugen FES— Ay WHTHHERITE-7-1)
The inside of the store is bright and
spacious. It's an easy-to-reach
place because there is a large
parking lot. The signature dish,
"Meat Soba," is characterized by
. thinly sliced pork used as an
& ingredient. It is topped with grated
yuzu citrus, making it light and
refreshing. The fried rice is also
served in a unique way that you won't
find anywhere else, giving it a bit of an attraction.
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® Chibita U @sHEaREE2-1-9)

Chibita looks like an
old-fashioned café and
offers a variety of set
meals, as well as curry
and rice, coffee, and
more. The owner's
hospitality is great, as
each set meal comes with bonus appetizers
that might even fill you up.
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“ The restaurant has an

upscale atmosphere and
| offers course menus for
dining in, but they also
provide take-out box
lunches. The steak meat
is tender and flavorful
even when cold. The bento boxes are visually
appealing as well. Reservations are required for
both in-restaurant dining and take-out orders.
BB G FERDOVWBETT, ERNTI—
AAZa—"=WRIFE T TA 07T DEFR
LEHVET AT —FRIFFESH ABHTHET
LEKLW, RIEBEREGZSALT
FJER T A7 I MEETHIADR
ITIEFRDBETT,

O Pomunoki FLoi @sHEAE7-)
Authentic
Japanese-Western
fusion cuisine
featuring omelette
and rice made with
carefully selected
ingredients! While
ketchup rice is the classic choice for omelette, you
can opt for butter rice which has a milder taste. The
addition of pink pepper on top creates a great
accent to the dish.

EMC o e A F B A LT A X!
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@Kazenomachl B o HERTET 461
You can enjoy Okonomiyaki

i (Japanese pancake) or
Yakisoba (pan-fried noodle
with savory pancake sauce) at
Kazeno-machi. They offer
special Okonomiyaki made
with seasonal ingredients. It's
also a good idea to try the "Kazeno-machi special”
which includes a mix of seafood, beef, and pork.
Additionally, you can try cooking Okonomiyaki by
yourself with the option to have a waiter cook it for you.
BEOHT CIEEIRBDEIF IS BEEZIEE T
BLED STV TEN TEL T ADEMEED
LTcHARIBRE DB F HBEE R e <EADY—T— P
FRD—REICBE T RODEANY
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O Menroku EE wssmrismen-630
Menroku is a 10-minute walk
from UNISOKU and offers a
variety of noodle dishes with
strongly flavored, duck-based
soup (both Tsukemen and the
basic soup). For Tsukemen, you
can change the flavor by mixing
it with balsamic sauce. You can also choose between
roasted duck fillet options, including thigh or loin! Note that
Tsukemen is a dipping-style ramen dish shown in the photo.
DSRS0 TV B0 Cld S RERBHT O™
WeREZE P DIFE W EKTED TEET,
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® Dalkokuya KB (H5HAMTE-85)

This long-established Japanese
confectionery has been in
business for 180 years. Popular
items include "Oimomaki" and
"Cheese Souffle". Products
change with the seasons, and
many Japanese and Western
sweets are available, such as
"Strawberry Daifuku" from winter to spring, "Wakaayu"
and "Kuzu-Zakura" in early summer, and "Ultra-soft
Chestnut Soufflé during autumn" for seasonal soufflé.
There are also famous sweets associated with
Hirakata, making them ideal for souvenirs.
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EUROPE/ISRAEL/NORTH AFRICA :
nanoscore GmbH ' SPECS-TII Technology (Beijing) Co., Ltd.

Maisebachstralie 3, 61479 Glashitten, Germany i Room 418A, Building 39, 4
TEL +49 (0) 6174-619-950 Workers Stadium North Rd, =l
FAX +49 (0) 6174-619-949 = Chaoyang District, Beijing 100027, P.R.China
t.berghaus@nanoscore.de e = TEL +86-10-65010355
www.nanoscore.de . sales@specs-tii.com.cn

4 www.specs-tii.com.cn

SHUMOTEK CORP.

#32, 7th A Main Road, Muthyalanagar, g No. 111, Jiabei 1st St. Zhunan, Miaoli County 35058,
Mathikere, Bengaluru, Karnataka — 560054 India. ¢ Taiwan

Tel: +91-80-23376488, TEL +886-37-612810 (Office), +886-919-706759
Fax: +91-80-23375606, o | febchangs@gmail.com
Cell & WhatsApp: +91-9845019130 sales@shumotek.com.tw

sales@anarghyainnotech.com shumotek.com.tw
www.anarghyainnotech.com

SPECS-TIl Inc. INA Korea Co., Ltd.

20 Cabot Blvd., Suite 300 SEY N e 1S 2F, :1 84!\1/|22i1';e-r0, Mapo-gu,
Mansfield, MA 02048 USA 1 e ; oLl orea
] ] L TEL +82-2-714-5456
TEL +1-508-618-1292 P East iao o7 TR
usa@specs-tii.com Sk i) K 5
www.specs-tii.com _ | gpal @inakr.com
) ; www.inakr.com

Worldwide Exchange LLC Lambda Ray Co., Ltd.

. 55-16, 247beon-gil, Mabuk-ro,
P. O. Box 1559 giheung-gu,Yongin-si,
7 : R yeonggi-do, 16891 Korea
- B B TEL+82:316935776
A FAX +82-31-284-6089
jayjeong@lambdaray.co.kr
WWW. Iambdaray co.kr

www.wwe-us.com
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