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Atomically-resolved STM image of FeSe, ‘:1 i L o T
applied for The Guinness Book of Records, - S

.claiming as the image resolvmg the greatest number of atoms (% 1 1 m|II|on) in human hlstory,

by courtesy of Dr. Tetsuo Hanagurl (RIKEN)
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Toshihiko Nagamura founded Union Instruments Co., Ltd
BWRE (9IR) RPHRARtEa=A S 2 A (11 A7)

[. |
e
Automatic polarimeter ﬂ

BEfEst RM-101

High sensitivity differential refractometer
BRETERERG RM-102
Eisaku Sato (Nobel Peace Prize)
TEESRAE R ) — ~OVERIE 2

Union Instruments Co., Ltd was renamed UNISOKU Co., Ltd
Pttt o = VI S Rt = Y 2 ITHA A E (10 A)

Gas-pressure based stopped-flow
spectroscopy system RA-401
AZREARERALEZA MY TR 709KV 2T A

Kenichi Fukui (Nobel Prize in Chemistry)

A& ) — R 2

1982 First atomic-scale imaging by Gerd Binnig and Henrich Rohrer using STM
1982 4E Gerd Binnig & Heinrich Rohrer A3#J& T STM TJi 5% Bl 3 % Fz pzh

1985 AFM invented by G. Binnig

1985 4 G. Binnig #* AFM % ¥

Started sales of ambient STM system for the first time in Japan
KL TS 2 EER O EAT b > 2 OVEBEIE samk, B

|I?|| gt | ——=

1st UNISOKU
STM data
A=Y I JAD STM &

Tst UNISOKU STM
USM -101

& "
Pt ~ 1=V I/BHD STM

H5 AR IR LTe SnO#5R

G. Binnig and H. Rohrer won Nobel Prize in Physics for STM invention
G. Binnig & H. Rohrer %% STM FHOWHEIZ & b/ — VWY 28
1987 Susumu Tonegawa (Nobel Prize in Physiology or Medicine)
1987 4F FURJIMER: » —~OVAEBY - B
Productized Ultra High Vacuum STM systems and started sales
AR EZE STM 2 %2 Wik, BRochish

Ultra High Vacuum STM  USM-301U
BRHEZSTM

Productized Ultra High Vacuum Low Temperature STM systems and started sales
EEIZARR STM % Bk, Boahs

W e
Ultra High Vacuum "
Low Temperature
STM system USM-501
HEREZER STM

Ultra High Vacuum
Low Temperature

= STM system USM-602
BEEZEE STM

1994 Kenzaburo Oe (Nobel Prize in Literature)
1994 4 KILEE=RREC 7 —~)VSCFT 20
New company building (current head office)

completed in Kasugano, Hirakata city
JI}E BT H IR R SERk

™

Started sales of 2K High Magnetic Field STM
2K RiBhrh STM O Rk

Started sales of Low Temperature Spectrophotometer Cell (later named as CoolSpeK)
AHIFER DR ILE (DB CoolSpeK & @4, ) & HisHillh
Ahmed H. Zewail won Nobel Prize in Chemistry for his work in femtochemistry.
Ahmed. H. Zewail 287 = & MMEEFEOIIHHIN U/ —~NVE 2 ZH
2000 Hideki Shirakawa (Nobel Prize in Chemistry)
2000 4 HNIEMK 2 —~)ULFE 28
2001 Ryoji Noyori (Nobel Prize in Chemistry)
2001 4 Z—Y—DBRRIGK / — WAL 25
Productized 400mK Very Low Temperature STM and started sales
400mK FB{EHE STM OB gk, HEHEA
1st President, Toshihiko Nagamura was commended for “Technological
Achievement Award” from The Japan Society for Analytical Chemistry for the
development of fast reaction analysis/nanoscale surface analysis
RREREWLR @@ G - - 27 —VREDHTEEEORHFEDYFE T HADH L 2B E 2 E

e

Anniversary
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History of UNISOKU

” o "W 30th Annive rsary of the founding LS UNISOKU won “Technology Award” from The Japanese Photochemistry
: AN 30 FIE WA B (=00 Association for developing RIPT method and its production
;. RIPT #EDHE R & MG & 0 e b2 B % 525

Yoshinori Osumi (Nobel Prize in Physiology or Medicine)
KISRHEE ) — VY - P 20

g - g ;;;JHN%O(% was %ntroduce/d& irﬂl%;ggctentiahty in Kansai Area” on Asahi Shimbun

. . AHFH DEEOEKEBE»S] T2=Y 7§ 3
Started sales of Ultra High Vacuum Lo Temperature SPM systems (USM-1400 series .. “ » . .
S I SPM & 25 A USE,l 400 ) — X% w;g s © b ( ) :l. TII group and SPECS founded a joint venture “SPECS-TII Gmbh” in Switzerland

TII 2V —7 & SPECS #3A A A& &4 TSPECS-TII Gmbh % #17
USM 1400-TERS won the award for excellence at “The 29th New Technologies

and Products Award for small and medium enterprises”
USM1400-TERS »3% 29 |l [h/h @55l - it © MEHH 25

At Nano Tech 2006, UNISOKU won
developing SPM systems
Nano Tech 2006 125\ T H4LEAfTIC & 2 EAR To—7

“Nanotechnology Grand Prize” for
S R U F 7 2 KB TEA - AR 2

1st President, Toshihiko Nagamura was
awarded from Osaka for developing very
low temperature SPM systems

ERMEEMR, MGRERR 7 0 — 7B O # RO HET
KBRS % 2

4 The mayor of Hirakata city made a courtesy visit to UNISOKU
e WAt RN =Y 7 ARG

Succeeded in RIPT method productization supported by JST “Development of
Advanced Measurement and Analysis Systems” and started sales of picoTAS
JST Jesiia B SR BIFE < & v RIPT OBEALIC KL, picoTAS % WR5EHA

2nd President, Shoji Suruga passed away

BRI EWAEEDT 10 H 21 H Iz Al

Yutaka Miyatake is inaugurated as 3rd President

= REEAHE =R R AL R HAE

Holding time of liquid helium in LT-UHV STM (USM 1200) greatly improved
LT-UHV STM USM1200 % kil#7. A~ U ™7 2 O] 2 AR g3

2008 Yoichiro Nambu, Makoto Kobayashi and Toshihide Masukawa (Nobel Prize in Physics)
20084F B —HB - VbR - 28) LD 3 1K ) — )V ERAEE 37
Osamu Shimomura (Nobel Prize in Chemistry)
TG / — UL 2
UNISOKU bec ame a part of TII group, Shoji Suruga was
inaugurated as 2nd President
1st President, Toshihiko Nagamura was inaugurated as
Chairman

M2t =Y 713K
BRI IEIR DI AR &

BHHIA VAV IVA Y DTN — T4
AL RICHAE  RNREVIRERIRRIC

Kazuo Ishiguro (Nobel Prize in Literature)
ARF - A7 aK ) —RVER 2

Legal registration of SPECS-TII. RUS and SPECS-TII. Beijing was completed
SPECS-TII. RUS & SPECS-TII. Beijing 23 ARE A 8%

Y

UNISOKU-TII Co., Ltd. in Beijing esta blished as a local corporation
Abstic Btk A UNISOKU-TIT A IRA 7 & BT

Capital stock increased from 25 million yen to 50 million yen
BAS 2,500 I 5 5,000 J5 FIABE

- 1st Factory completed to
y increase production capability
A EERE I HRR D Ry 85— THa 5k

~ Sl
Group photo
in 2nd Factory
HEoTHNIZT
Tasuku Honjo (Nobel Prize in Physiology or Medicine)
AR ) —~OVERY - BRYPHE 2H

Started sales of 40mK-STM (USM1600)
40mK - STM(USM1600) % f7ERi%A

Toshihiko Nagamura (1st President)
RNBRERE WIRIEE) »5R

retired Chairman Since UNISOKU was founded, our motto has been “Contribute

to the progress in science and technology by developing
unique instruments in collaboration with customers”.
I hope UNISOKU will continue this policy to respond to
WA . expectations from customers all around the world.

r i A=YV ZAIEROEY bk “BELERAL T =— s R/ 2HREL. Bl
HifiDFRICEBNS 27 Thol, 58D HROFRE DHIFHZIEA 5 BHD
BAFEZ ML TIEL W,

(Founder and Former Chairman) Toshihiko Nagamura

BT =tz A% 0T

T 40th Anniv  ersary of the founding To the 45 th anniversary of our foundation

Company t rip to Malaysia
A=Yy 40 HE WA < L—YTHART

Chosen as a “GLOBAL NICHE TOP100” company by the Ministry of Economy,
Trade and Industry
REFTRESAE DS [T m— 0 =y F b v 713 100 2] 13EE
Isamu Akasaki, Hiroshi Am ano and Shuji Nakamura (Nobel Prize in Physics)
HIGH K, REFVEK, HAMEZK 2 — VB2 T 25
Started sales of Tip Enhanced Raman Spectroscopy SPM (USM1400-TERS)
Tip Enhanced Raman Spectroscopy #AE% #5#k L 7= SPM, USM1400-TERS % 74k

Satoshi Omura (Nobel Prize in Physiology or Medicine)
RNEE J —~NVERE - BEH ZH

Takaaki Kajita (Nobel Prize in Physics)
RHBEEK ) — VYRR 2H Compa y In rma“on

UNISOKU is delighted to contribute to society by offering
products that could help customers to achieve fruitful
results for advancing science and technology. For that
purpose, we will constantly challenge to develop unique
instruments. To support our customers for a long term,
I devote myself to build a 100-year company.
Box OEA & R E S L ICEED L DICHIRL DD, BERY SRR
DRBIZOBNRBEHRENHSB 2L, ZhH 2=V 7DEPTT, HRICLL
LTWaREIT2 &5, 100 Ffhi 2420 La=y 72k LTDEET,
(President and CEO) Yutaka Miyatake

Yutaka Miyatake
=R B (RROEHRAER)

Toshihiko Nagamura
B REZ (BIXE - T&R)

1st UNISOKU NewslLetter published
UNISOKU News Letter &5 — 5l

The Nikkei wrote an article about exp ort expansion of UNISOKU
A=Y OEHERAD THARFHE] 128

(THE NUMBER OF MEMBERS)

51
46
44
39
34 34 34’
14 15 16 17 18

12 13

AGE GROUP

60's 70's

NATIONALITY

Chinese __
6

2nd Factory completed to

improve working environment and
double the production capacity
WoTHER AEPERES 2.5 fF. MEEBRET R UG

Japanese

45

2nd President, Shoji Suruga won the s pecial prize of “The 14th Courageous
Management Awards ” as Chairman o f Tokyo Instruments Inc.
BRI IERAL R 25 14 [MB & D 285 K] THEA Y AY VA VY REBEEIE2EL LT TR 28
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Introduction of Researcher:
Shaochun Li (Nanjing University)
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Zhejiang
ST )

“Structural and Electronic Effects of Adatoms on Metallic Atomic Chains in Si(111)5 x 2-Au”

E. H. Do et al, Sci. Rep. 8, 15537 (2018).

“Adsorption and Assembly of Photoelectronic TiOPc Molecules on Coinage Metal Surfaces”

W. Zhao et al,, J. Phys. Chem. C 122, 14, 7695 (2018).

"Evidence for Majorana Bound States in an Iron-Based Superconductor”
D. Wang et al., Science 362, 333 (2018).

"Sign Reversal of the Order Parameter in (Li;_.Fe,)JOHFe;-yZn,Se"

Z.Du et al., Nat. Phys. 14, 134 (2018).

"Direct Observation of Semiconductor-Metal Phase Transition in Bilayer Tungsten Diselenide Induced by Potassium Surface Functionalization”

B. Lei et al, ACS Nano 12, 2070 (2018).

"Detection and Manipulation of Charge States for Double-Decker DyPc;Molecules on Ultrathin CuO Films"
Y. Zhang et al., ACS Nano 12, 2991 (2018).

"Fabrication of Millimeter-Scale, Single-Crystal One-Third-Hydrogenated Graphene with Anisotropic Electronic Properties"
H. Chen et al, Adv. Mater. 30, 1801838 (2018).

"Discrete Energy Levels of Caroli-de Gennes-Matricon States in Quantum limit in FeTegssSegs"
M. Chen et al, Nat. Commun. 9, 970 (2018).

"Superconductivity with Twofold Symmetry in Bi,Te,/FeTe,ssSeo4s Heterostructures™
M. Chen et al,, Sci. Adv. 4, eaat1084 (2018).

"Edge States at Nematic Domain Walls in FeSe Films"
Y. Yuan et al., Nano Lett. 18, 7176 (2018).

"Nontrivial Superconductivity in Topological MoTe,-,S, Crystals”
Y. Li et al,, Proc. Natl. Acad. Sci. USA 115, 9503 (2018).

USM1500,1600

B General introduction to our group

| started to set up my lab at Nanjing University in 2013. The current research interest in our group is topological materials. We tried to grow thin
films or monolayered topological insulators with molecular beam epitaxy and look at the surface with scanning tunneling microscopy. Meanwhile,
we also tune the films properties by tuning the growth kinetics.

M Introduction of study utilizing Unisoku system
Monolayer 1T’ -WTe: is a candidate of quantum spin Hall material, and has been attracting great attentions. However, to precisely determine the
band structure near Fermi energy is out of the resolution scale of ARPES. STM quasiparticle interference (QPI) provides a high resolution way to

map out the constant energy contour. In a recent paper, we grew monolayer 1T’ -WTez on bilayer SiC substrate and systematically imaged the QPI.

We undoubtedly figured out the bulk band is semimetal like with no full SOC gap, and we also found a Coulomb gap opened at Fermi energy due
to the electron-electron interactions.

~

Surface of Low Dimensional Topological Materials

Tuning the film and seeing the surface

©-&-

« Film Growth Dynamics
Strained Bi,Te;: Nano Lett 2016

» Surface Chemistry
Bi,Te,+H,0, O,: PRB 2016

« Surface Relaxation
Post relaxation: PRB(R) 2017

Bias Voltage (V)
°
S

S

®l6nm" &
i paal

0.2

- 2D Tl and Edge States
ZrTes;: PRL 2016, PRB 2018

Monolayer a-phase Sb:

Adv. Mater. 2019 2D Tl Monolayer 1T’-WTe,:

PRB 2017, Nat Commun. 2018

= = = = =

USM1400

"Modulating the Electronic Properties of Graphene by Self-Organized Sulfur Identical Nanoclusters and Atomic Superlattices Confined at an Interface”
D. Ma et al., ACS Nano 12, 10984 (2018).

"Landau Quantization of a Narrow Doubly-Folded Wrinkle in Monolayer Graphene”
C. Ma et al,, Nano Lett. 18, 6710 (2018).

"Fabrication of Metal/Graphene Hybrid Interconnects by Direct Graphene Growth and Their Integration Properties”
C.S. Lee et al., Advanced Electronic Materials 4, 1700624 (2018).

USM1600

“Enhanced Spontaneous Polarization in Ultrathin SnTe Films with Layered Antipolar Structure”
K. Chang et al., Adv. Mater. 31, 1804428 (2019).

"Quasiparticle Interference and Nonsymmorphic Effect on a Floating Band Surface State of ZrSiSe”
Z.Zhu et al, Nat. Commun. 9, 4153 (2018).

"Observation of Coulomb Gap in the Quantum Spin Hall Candidate Single-layer 1T-WTe,"
Y. H. Song et al., Nat. Commun. 9, 4071 (2018).

CoolSpek

"Redox Reactivity of a Mononuclear Manganese-Oxo Complex Binding Calcium lon and Other Redox-Inactive Metal lons"
M. Sankaralingam et al., J. Am. Chem. Soc. 141,1324 (2019).

"Mechanistic Insights into the Enantioselective Epoxidation of Olefins By Bioinspired Manganese Complexes: Role of Carboxylic Acid and Nature of Active Oxidant"
J. Du et al,, ACS Catal. 8, 4528 (2018).

“A Mononuclear Nonheme {FeNO}¢ Complex: Synthesis And Structural And Spectroscopic Characterization”
S.Hong et al, Chem. Sci. 9, 6952 (2018).
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b
;) Milan Allan (Leiden University)

X ) USM1500
: 4
v Russia - ")

Moscow?

Helsinki

+ Finland

We are a research group at the Leiden Institute of Physics. We work

hard to explore and understand quantum materials, including strange

metals, high-temperature superconductors, and quantum critical

electron matter. Recently, we have focused on cuprate and iron-based

high-temperature superconductors. We always want to combine novel

science and instrumental development. For example, we modified

our UNISOKU USM1500 to include shot-noise capabilities with a low-

temperature amplifier developed in our group [11.

This allowed us to make new discoveries on cuprate superconductors [2]

and we believe that there is much more to come.

We are now working with UNISOKU to make this amplifier more widely
available. In parallel, we are working on Josephson tunneling, and —
together with our Leiden theory colleagues — on experimental tests

of the AdS/CFT correspondence in strange metals. You can find more
information on allanlab.org.
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[1] "Amplifier for Scanning Tunneling Microscopy at MHz Frequencies”
K. M. Bastiaans et al,, Rev. Sci. Instrum., 89, 093709 (2018).

s

K. M. Bastiaans et al., Nat. Phys. 14, 1183 (2018).
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[2] "Charge Trapping and Super-Poissonian Noise Centres in a Cuprate Superconductor”

Takashi Kumagai (Fritz-Haber Institute of The Max Planck Society) 0

@ Optics
@ SPM & Optics

USM1400

"/ M Research Interests

") - Direct observation of hydrogen bond dynamics
Publication List From This Region (Selected) Forcerinduced chemical reaction

'/ Tip-enhance Raman spectroscopy
") - Ultrathin zinc oxide films

|

USM1300
'() M Recent result

“Coupled Yu-Shiba-Rusinov States in Molecular Dimers on NbSe.,"”

S. Kezilebieke et al, Nano Lett. 18, 2311 (2018). ") S. Liu, M. Wolf, and T. Kumagai, Phys. Rev. Lett. 121, 226802 (2018).
We h | low-t t i i i ith
"Toward tailoring Majorana Bound States in Artificially Constructed Magnetic Atom Chains on Elemental Superconductors” ") orieginaazllei :-(:/ti ?)F;)etisa f(())t}/\;os;; zi;?c:{z)jzi Zgl)nngapr:g k:)enzzlt(t:'z)c;i(z)op@e Sg;‘g?: i(: \:]V;W

H. Kim et al, Sci. Adv. 4, eaar5251 (2018).

"Scanning Tunneling Spectroscopy Investigations of Superconducting-Doped Topological Insulators: Experimental Pitfalls and Results"
S. Wilfert et al., Phys. Rev. B 98, 085133 (2018). 'l)

~

USM1500 |
’) Fig.1 Fig.2

' instrument, we observed plasmon-assisted resonant electron tunneling from a silver
') or gold tip to field emission resonances (FERs) of a Ag(111) surface induced by
continuous-wave laser excitation of a scanning tunneling microscope (STM) junction
at visible wavelengths (Fig. 1). As a hallmark of the plasmon-assisted resonant tunneling, a downshift of the first peak in the FER spectra by a fixed ("
amount equal to the incident photon energy is observed (Fig. 2). The STM-induced luminescence measurement for the silver and gold tip
reveals the clear correlation between the laser-induced change in the FER spectra and the plasmonic properties of the junction. These results ("
clarify a novel resonant electron transfer mechanism in a plasmonic nanocavity.

“Weak Antilocalization at the Atomic-Scale Limit of Metal Film Thickness” ' ' FER
= ectra
A. V. Matetskiy et al., Nano Lett. 19, 570 (2019). ") LSP-assisted resonant tunnelmg : . » . .
' 20k . -
') E 1.0ey fr=1 [633 nm excitation
CoolSpek '[ in Ag tip ) .
’ : _
"Reductive O, Binding at a Dihydride Complex Leading to Redox Interconvertible p-1,2-Peroxo " = 10}
and p-1,2-Superoxo Dinickel(ll) Intermediates” ) Localized 3
P. C. Duan et al, J. Am. Chem. Soc. 140, 4929 (2018). ") E* Surface 18 1
Plasmon
"Catalytic Alkyl Hydroperoxide and Acyl Hydroperoxide Disproportionation by a Nonheme Iron Complex" ' ok ; ' ‘r: ; .
C. Wegeberg et al, ACS Catal. 8, 9980 (2018). ’) Ag(111) surface 2 4 & a
Bias voltage (V)

’)“‘\‘\‘\—“‘\“\“‘\‘\‘\“Q\‘\““‘\‘\

Schematic energy diagram ("

Agi111) Vacuum

AglAu) tip (’
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USM1300

"Giant and Anisotropic Many-Body Spin-Orbit Tunability in a Strongly Correlated Kagome Magnet"
J. Ying et al,, Nature 562, 91 (2018).

"Interplay of Orbital Effects and Nanoscale Strain in Topological Crystalline Insulators”
D. Walkup et al, Nat. Commun. 9, 1550 (2018).

"Bursting at the Seams: Rippled Monolayer Bismuth on NbSe,"
A. Fang et al, Sci. Adv. 4, eaaq0330 (2018).

"Disorder Induced Power-Law Gaps in an Insulator-Metal Mott Transition"
Z. Wang et al,, Proc. Natl. Acad. Sci. USA 115, 11198 (2018).

USM1400 TERS

"Dual Binding Configurations of Subphthalocyanine on Ag(100) Substrate Characterized
by Scanning Tunneling Microscopy, Tip-Enhanced Raman Spectroscopy, and Density Functional Theory"
P. J. Whiteman et al, J. Phys. Chem. C 122, 5489 (2018).

USM1400 4P

"Accessing the Intrinsic Spin Transport in a Topological Insulator by Controlling the Crossover of Bulk-to-Surface Conductance
W. Ko et al., Phys. Rev. Lett. 121, 176801 (2018).

"Tip-Induced local Strain on MoS./Graphite Detected by Inelastic Electron Tunneling Spectroscopy"
W. Ko et al, Phys. Rev. B 97, 125401 (2018).

~ - S S S . S

|| ija Zeljkovic (Boston College)
USM1300

- = T =

B Research Interests

- (Spin-polarized) scanning tunneling microscopy
and spectroscopy

- Molecular beam synthesis of thin films and
heterostructures

- Strain and magnetic field manipulation of
quantum materials

- Unconventional superconductors, topological
materials, charge density wave systems, strongly
correlated oxides, etc.

dl/dV maps showing a vortex lattice on the
surface of proximitized topological insulator
Bi.Tes thin film grown on a superconductor
Fe(Te,Se) [Zhao et al,, Physical Review B (2018).]

annéaing i LIHV
removes O and reducses doping ’
metallic

superconducting insulating
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' Imaging the evolution of the electronic structure of high-T. Strain manipulation of a charge density wave in NbSe2.
l) superconductor Bi.Sr.CaCu.0g., as a function of in-situ doping. STM STM topograph (top right) and a Fourier transform of a /(‘
topographs (top row) and average di/dV spectra (bottom row) acquired dl/dV map showing quasiparticle interference (bottom

'l) at 4 Kelvin. [Zhao et al., Nature Materials (2019).] right) [Gao et al, PNAS (2018).] (,‘
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CoolSpek

"Thermally Activated Delayed Photoluminescence from Pyrenyl-Functionalized CdSe Quantum Dots"
C. Mongin, P. Moroz, M. Zamkov and F. N. Castellano, Nat. Chem. 10, 225 (2018).

"Photoinduced Self - Assembled Nanostructures and Permanent Polaron Formation in Regioregular Poly(3 - hexylthiophene)"
N. M. B. Neto, M. D. R. Silva, P. T. Araujo, R. N. Sampaio, Adv. Mater. 30, 1705052 (2018).

"Spectroscopic and DFT Characterization of a Highly Reactive Nonheme Fe'-Oxo Intermediate”
R. Fan et al, J. Am. Chem. Soc. 140, 3916 (2018).

*Sc3* (or HCIO,) Activation of a Nonheme Fe'-OOH Intermediate for the Rapid Hydroxylation of Cyclohexane and Benzene"
S. Kal, A. Draksharapu, and L. Que, Jr., J. Am. Chem. Soc. 140, 5798 (2018).

picoTAS

"Excited-State Electronic Properties in Zr-Based Metal-Organic Frameworks as a Function of a Topological Network"
JYuetal, ). Am. Chem. Soc. 140, 10488 (2018).
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Chennai

M1300

“Two-Dimensional Tessellation by Molecular Tiles Constructed from Halogen-Halogen and
Halogen-Metal Networks”
F. Cheng et al, Nat. Commun. 9, 4871 (2018).

"Epitaxial Growth of Single - Layer Niobium Selenides with Controlled Stoichiometric Phases"
F. Cheng et al, Adv. Mater. Interfaces 5, 1800429 (2018).

"Suppression of Transport Spin-Polarization of Surface States
with Emergence of Ferromagnetism in Mn-Doped Bi,Se;"
S. Kamboj et al,, J. Phys. : Condens. Matter 30, 355001 (2018).

"Low-Energy Excitations and Non-BCS Superconductivity in Nb,-Bi,Se;"
A. Sirohi et al,, Phys. Rev. B 98, 094523 (2018).

"Conventional Superconductivity in The Type-Il Dirac Semimetal PdTe,"
S. Das et al,, Phys. Rev. B 97, 014523 (2018).

USM1400

“Band Gap Modulated by Electronic Superlattice in Blue Phosphorene”
J. Zhuang et al, ACS Nano 12, 5059 (2018).

“Dirac Signature in Germanene on Semiconducting Substrate"
J. Zhuang et al,, Adv. Sci. 5, 1800207 (2018).

TSP-2000

“Solution - Processable, Solid State Donor-Acceptor Materials for Singlet Fission"
S. Masoomi-Godarzi et al., Adv. Energy Mater. 8, 1801720 (2018).
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Customers; in JEAPEAM Publication List (Selected)

"Bottom-Up Design of Nitrogen-
Containing Carbon Catalysts for the Oxygen Reduction Reaction™
R. Shibuya, T. Kondo, J. Nakamura, Chem. Cat. Chem. 10, 2019 (2018).

USM1300

] “Two Distinct Superconducting Pairing States Divided
. by The Nematic End Point in FeSe,_ S "
Thailand T. Hanaguri et al, Sci. Adv. 4, eaar6419 (2018). I OKKABG -

\

U

Australia

“Two Distinct Surface Terminations of
SrVO; (001) Ultrathin Films as an Influential Factor on Metallicity”
Rayong H. Oka et al., Appl. Phys. Lett. 113, 171601 (2018).

USM1400

“Interpolymer Self-Assembly of Bottom-up Graphene Nanoribbons Fabricated
from Fluorinated Precursors”
M. Ohtomo et al., ACS Appl. Mater. Interfaces 10, (2018).

1400 TERS

“Local Structural Changes in Graphene Oxide Layers Induced by Silver Nanoparticles” .
P. Pienpinijtham et al., Phys. Chem. Chem. Phys. 20, 21498 (2018).

o
% i =)

“Superconductivity of Single Unit Cell FeSe/SrTiO;(001):
Substrate-Surface Superstructure Dependence”
T. Tanaka et al,, Phys. Rev. B. 98, 121410R (2018).

OKINAWA

AOMORI

TOTTORI
SHIMANE ;“?v,
etk .I'.OKAYAMA' @ sPM
HIROSL—,IIMA:. .
: ?ﬂ @ Optics
@ SPM & Optics

CoolSpek

"Critical Factors in Determining the Heterolytic Versus Homolytic Bond Cleavage
of Terminal Oxidants by Iron(lll) Porphyrin Complexes"
S. Yokota and H. Fuijii, J. Am. Chem. Soc. 140, 5127 (2018).

"Excited State Engineering for Efficient Reverse Intersystem Crossing”
H. Noda, H. Nakanotani and C. Adachi, Sci. Adv. 4, eaao6910 (2018).

>

"Suppressed Triplet Exciton Diffusion Due to Small Orbital Overlap as a Key
Design Factor for Ultralong - Lived Room - Temperature Phosphorescence in Molecular Crystals."
K. Narushima et al., Adv. Mater. 31, 1807268 (2019).

"Near Infrared Light Induced Plasmonic Hot Hole Transfer at a Nano-Heterointerface.”
Z. Lian et al, Nat. Commun. 9, 2314 (2018).

"Intrinsic Analysis of Radiative and Room-Temperature Nonradiative Processes Based on Triplet State
Intramolecular Vibrations of Heavy Atom-Free Conjugated Molecules toward Efficient Persistent
Room-Temperature Phosphorescence”

S. Hirata, J. Phys. Chem. Lett. 9, 4251 (2018).
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Publication Stats in 2018

- Total number of publications
using UNISOKU systems in 2018*=247**
* Total impact factors 1266

~30 papers in Nature.
* Impact factor per employee “26
“Impact factor of Nature Chemistry

The detailed information about the publication list is
available on our website.

* Based on searching “UNISOKU” in Google Scholar
** including preprints and PhD theses

SPM Research Fields

_ Num. of Publications Average Impact factor

Molecules 24 5.17
Transition Metal Dichalcogenides 19 7.02
Graphene 16 6.75
Topological Materials 14 13.75
Fe-based Superconductors 8 9.18
Other Superconductors 7 5.85
Monatomic Films 7 8.87
Oxides 6 4.69
Instrumentation 3 1.43
Miscellaneous 7 3.98
Total 111 6.67

Giant and Anisotropic Many-Body Spin—Orbit Tunability
in a Strongly Correlated Kagome Magnet

Citation: Nature 562, 91 (2018).
Product Used : USM1300

Yin et al. (Hasan group, Princeton University) reported unprecedented giant

and anisotropic tuning of electronic states in a kagome ferromagnet Fe;Sn,

using a combination of superconducting vector magnets and low temperature
STM. The geometry of kagome lattices (lattices consisting of corner sharing
triangles) is known to exhibit intriguing phenomena associated with frustrated,
correlated and topological electronic states. This situation becomes more entangled
in the presence of strong spin-orbit coupling as expected in FesSn, and has

remained unexplored. They discovered that quasiparticle interference patterns

unambiguously change depending on the direction of external magnetic fields.
This result indicates that vector magnetization is capable of altering the

many-body electronic states, which cannot be explained by conventional Zeeman
physics and thus leads to the realization of a correlated magnetic topological phase,
and also offers a new way of exploring emergent phenomena in topological quantum
materials.

(a) Crystal structure of Fe,Sn,.

(b) Atomically resolved STM image of FeSn surface.

(c) Quasiparticle interference patterns depending on
the direction of external magnetic fields.

Figures Courtesy of Prof. Hasan (Princeton University)

Accessing the Intrinsic Spin Transport in a Topological
Insulator by Controlling the Crossover of
Bulk-to-Surface Conductance

Citation: Phys. Rev. Lett. 121, 176801 (2018).
Product Used : USM1400-4P

Ko et al. (An-Ping Li group, Oak Ridge National Laboratory) performed in-situ
transport measurements with a four-probe STM to investigate the intrinsic
surface state of a bulk-insulating topological insulator Bi.Te,Se. The bulk and
surface conductivity was separately obtained by measuring four-probe resistance
with variable probe spacing and temperature. The spin polarization of carriers
was also successfully detected by utilizing a ferromagnetic probe. The observed
transport properties of topological surface states showed a carrier mobility of
61000 cm?/Vs, the highest reported so far, and current-induced spin polarization
of 72 %, indicating nearly scattering-free transport as expected from the theory.
These results suggest that the combination of multiprobe technique and STM
is a powerful tool to study topological transport phenomena and could be further
extended to advanced measurements such as nanoscale conductance mapping.

(a) (b) Qw'[ o .
b R 1 I.'I'.'\-:
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Schematics of electron transport through
bulk and surface in a topological insulator ~ Surface and bulk resistivity of Bi,Te,Se
and four-probe transport measurements. as a function of temperature.

STM image of Bi,Te,Se. dl/dV spectra taken at various temperature.

Figures Courtesy of Prof. An-Ping Li (Oak Ridge National Laboratory)

Weak Antilocalization at the Atomic-Scale Limit of Metal
Film Thickness

Citation: Nano Lett. 19, 570 (2019).
Product Used : USM1500

Matetskiy et al. (Saranin group, Russian Academy of Sciences) investigated
transport and magnetotransport properties of the two-dimensional (2D) Au-Tl
compound on Si(111) surface at low temperatures down to 2 K using the four-
probe (4P) STM equipped with a superconducting magnet (up to 8 T).
Reducing the dimensionality of the system is known to be accompanied by the
emergence of various exotic electronic properties, and the in-situ measurement
combining STM and 4P techniques could play a crucial role to study such low
dimensional phenomena. In this letter, the authors discovered that the atomic-
layers-thick Au-Tl surface forms nearly free 2D electron gas system and a weak
antilocalization due to strong spin-orbit coupling (SOC) is realized. Since there
are many other possible atomic-layer metal films on silicon possessing different
strength of SOC and spin textures, this study opens a wide range of opportunities
to study low dimensional physics at the atomic-scale limit.
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STM image of (TI, Au)/Si(111).

Temperature dependent
magnetoconductivity of (T1, Au)
compound in magnetic fields.

Figures Courtesy of Prof. Saranin (Russian Academy of Sciences)

1

Evidence for Majorana Bound States in
an Iron-Based Superconductor

Citation: Science 362, 333 (2018).
Product Used : USM1300

Wang et al. (Gao group, Chinese Academy of Sciences) performed low temperature
STM measurements (7= 0.55 K) on the iron based superconductor FeTegs55€0.45
(T¢ = 14.5 K), a candidate material to realize topological superconductivity.
They observed a sharp zero bias peak in a vortex core that does not split when
moving away from the core, which is one of characteristic features of Majorana
bound states (MBSs). In addition, the evolution of the zero bias peak as a function
of magnetic field, temperature, and tunneling barrier are comprehensively
investigated and can be reasonably explained in terms of MBS rather than
conventional quasiparticle bound states. Based on these results, they claim
these are clear experimental evidence for MBS in this iron superconductor
and offer possibilities of realizing and manipulating MBS at relatively high
temperatures.

Crystal structure of FeTe, ;5S€g 5.

(©) (d)

Al dmi )

i
e IS T i
Zero-bias conductance map measured

at a magnetic field of 0.5 T.

Enorgy meV]

dl/dV spectrum at the center and
the edge of a vortex core, respectively.

Figures Courtesy of Prof. Gao (Chinese Academy of Sciences)

Thank You For Using  UNISOKU Products!

Sign Reversal of the Order Parameter in
(Li1_xFex)OH Feq _yZnySe

Citation: Nat. Phys. 14, 134 (2018).
Product Used : USM1300

Du et al. (Hai-Hu Wen group, Nanjing University) performed quasiparticle
interference (QPI) measurements around a non-magnetic impurity in a
LiOH-intercalated iron-based superconductor FeSe to investigate whether
the superconducting order parameter changes its sign even without hole pockets.
By considering the phase message of the Fourier transformed QPI at positive
and negative energies between the two gap values, they discovered a clear
signature of the sign change of the order parameter in this material. Since the
absence of hole pockets are common in other Fe-based superconductors such
as intercalated and monolayer FeSe-based systems that exhibit superconductivity
at high temperatures of the order of 40K, this result suggests unifying
understandings of pairing mechanism of Fe-based superconductors.

Typical dI/dV map measured at the smaller
superconducting gap energy around the single
impurity.

(d)

STM image of (Li [Fe,)OHFe; ,Zn Se
around a non-magnetic single impurity.

s
5 A

#

Difference of the FT-QPI images
at £ = 8.5 meV and -8.5 meV.

Fourier-transformed (FT) QPI image of (b).

Figures Courtesy of Prof. Hai-Hu Wen (Nanjing University)

Enhanced Spontaneous Polarization in Ultrathin
SnTe Films with Layered Antipolar Structure

Citation: Adv. Mater. 31,1804428 (2019).
Product Used : USM1600

Chang et al. (Xue group, Tsinghua University) and co-researchers (Parkin group,
Max-Planck Institute) performed variable temperature STM to study the structure
and polarization of a few layer SnTe films over a wide range of temperature.
The enhancement of the ferroelectric transition temperature in 2 atomic layer
(AL) SnTe films (7;;"270 K, significantly higher than “100 K in bulk) was previously
found by this group but the underlying mechanism remained unclear. In this
paper, they discovered the formation of v -SnTe, which does not exist in bulk
SnTe, is responsible for the enhanced 7, and the films thicker than 4 AL exhibit
even higher 7, over 400 K. These results provide possibilities of atomically-thin
v -SnTe films for developing novel polarization-based devices and will initiate
further studies on related two-dimensional ferroelectric materials.
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Spatially resolved dl/dV spectra measured
along the dashed arrows in (a).
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STM image of v -SnTe film at 300 K.
The thickness ranges from 4 ALto 12 AL.

(d.e) dl/dV spectra taken on the terraces in (d) v -SnTe
phase at 300 K and (e) 8 -SnTe phase at 360 K.

Figures Courtesy of Prof. Xue (Tsinghua University)

Multiexciton Dynamics Depending on Intramolecular
Orientations in Pentacene Dimers: Recombination
and Dissociation of Correlated Triplet Pairs

Citation: J. Phys. Chem. Lett. 9, 3354 (2018).
Products used: picoTAS, TSP-2000

Singlet fission (SF), the ultrafast splitting process of a singlet exciton into two
triplet excitons, has been extensively studied for improving the solar energy
conversion properties (e.g., photovoltaics). In this Letter, Sakai et al. (Hasobe
group, Keio University) synthesized pentacene dimers bridged by a phenylene
at ortho and meta positions, and investigated intramolecular orientation-dependent
multiexciton dynamics using transient absorption (TA) and time-resolved electron
spin resonance. In particular, they succeeded in observing seamless TA signals
from femtosecond to millisecond by using the RIPT method in addition to classical
techniques, and discovered a significant intramolecular orientation-dependent
SF. The rate constants and quantum yields associated with these multiexciton
dynamics in the pentacene dimers are quantitatively evaluated. The manifestation
of the orientation-dependent multiexciton dynamics revealed in this study
provides a new perspective for construction of future optoelectronic and energy
conversion devices.
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(a) Chemical structures of pentacene (Pc) dimers at (top) ortho, (bottom) meta positions.

(b,c) Nanosecond TA spectra (left) and corresponding time profiles (right) of (b) ortho-(Pc), and (c) meta-(Pc),-

Figures Courtesy of Prof. Taku Hasobe (Keio University)
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In Jan., 2019, the 1st Sales Meeting was held at UNISOKU
by inviting 18 distributors around the world. It has become
a great opportunity to strengthen the connection between
UNISOKU and the distributors and also among them by
exchanging local market information and directly providing
them with the detailed information about systems from
UNISOKU.
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https://www.daimonbrewery.com/index.php
http://www.kitashouji.jp/
http://www.kuninocho.jp/
http://www.naniwamasamune.com/
http://amanosake.com/
http://www.fujimotosyuzou.com/
https://gancho-sake.jimdo.com/
http://katanosakura.com/
http://www.kiyotsuru.jp/
http://www.asahi-net.or.jp/~wu5y-nkns/sake/akishika/akishika.html
http://www.choryo.jp/
https://jp.sake-times.com/sakagura/osaka/goshun
http://www.midori-1.jp/
http://www.kishiwada-cci.or.jp/omiyage/html/isaka/
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