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Basics of Terahertz Spectroscopy and Studies of Ultrafast Dynamics in Solids

Ryusuke Matsunaga
ISSP, The University of Tokyo

TFINILYREK S (BiRE~1 THz, K K~300 um, XFIRILF— ~4.1 meV) [T, WFIRHOH
FiRE. AEV DR EEH., BEEX vy T YOOV RIRLENE R DL LERFHEDOIRIL
F—ITHIEL TS BEETETINILYFDO LM RESREEL. TN EEBHITHRNEDYIEHTE
DRERICHELTRELTIEZEDDES(TH oz, BIHREEMN 1 MVicm [ZHETEERETIA

WISV REBNT—T LNy T TEBRLIZIET BT INVYESTHEZREL TEIEREISN
L FERMRERARDIENAREITE T, SHICEKEAY 10-50 THZGRERIZL T 6-30 pm) £ELVSF
WERBFICBTETINVYRAEMLERL, LFENOEREDESFERELIERBIEEL
BERAAFTIVOROMEILBRAIZITHATINS,

AKFa—NJTIIEETE, TINVYEREBERE S LEDRBOTIANILYNILADFEERVEREA
FEICETHUFBERITOERNSIRO T, BRETIANILYNIILRAZEAN-REDEAXRYMEHTD
BIEBNT B, SHICELDT L —TTEDHTWBTINILYAEMAR,21E. TNERAWNT1IY
VE LR35 T AIVHIMERG, 7R T DM RBERBN T 5. CNoDHRIL. BRhDOEFDEHIE
BRREFELTVS, BRFOEFOREL —MIHRBBICIETIANVYFIEELTEY . FIL—T
ETITRENDIIITHEL — LY EVEARBFTIE DCBREDESRCELRAKRDEENENS,
ZDI=H. TINIVYIINIWREFEIZET, CNETDC BR THARON TEL-ERCEREENLEN
FRIZEOTHEERICHBDBLTRARDIIENTES, CNEFALT, FEENTTREVHR—IL
DR OB RBEFEZ O THOMNILTEDMAMGERZHEEICH T 5 EITHI L= RIADH
RABBIGEEBMALI=LY,

References

[11 N. Kanda, RM et al., Opt. Express 29, 3479 (2021).

[2] S. Tanaka, RM et al., Appl. Phys. Lett. 122, 251101 (2023).

[3] B. Cheng+, N. Kanda+, RM et al., Phys. Rev. Lett. 124, 117402 (2020).
[4]1Y. Murotani+, N. Kanda+, RM et al., Phys. Rev. Lett. 129, 207402 (2022).
[5]1 Y. Murotani, RM et al., Phys. Rev. Lett. 131, 096901 (2023).

[6] T. Matsuda, RM et al., Nature Commun. 11, 909 (2020).

[7]1 T. Matsuda, RM et al., Phys. Rev. Lett. 130, 126302 (2023).

[8] T. Fujimoto, RM et al., Phys. Rev. Lett. (2023) in press.
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Novel physical properties in symmetry-controlled van der Waals interfaces
Toshiya Ideue A
AISSP, The Univ. of Tokyo

1. F:#HEE &L BB (Introduction: background and aim of this study)
BRI7ZUTILI—LREERIF RayFT—TERAWBREFEAVTERIL T 5LI2EoT
RFEBBOEID2RAEREF/ICENTELILIIMAT, BoN2RAHERERTFES
DHINE<BHICEE -BRIE T RYBBRAEOCATOREEZERTEIENTEL, TN LS
[CLTHEREN-T7oTILT—ILARETIE., TOYMELIFRGLIBEORTME, BLUZETNID
ERBRULIXRV FVOLEMENRIRT H5E0HY (Fig. 1) . BERAF-N TS, AR TIL,
ZDEIGETFUTILIT—ILAREDOXMIEIZE B L= RO R ET o1

2. EE&A % (Experimental methods)

EEE RAayFT—T AV ERZEZRAVTEON BB ERI /LT FAR PR LW
ST 2R ERERE. RUY—Z2AVEEEEZZAVSIETHEBSERI7UTILT—ILAR
EEERL, APHE CEERFELTH LI RV EUR) PliEFEZAIE L=,

3. #ER&E% (Results and discussion)

AR L& T70 TILT—ILARE

TIXTTD 2R TFERIZEEAR TR IRED »Wﬁ@' w
ETLTLS =8, AFHEDO BN (518 I
PRIUTAO)PRAMFERRLE: T8 w@@(ﬁ ?Z,Z‘.;“,‘i;',iﬁ?fji';‘f
WO ERAMESNG, KR TIE, © 00 OO Anisotropy ete.

ERLI-D7oTILT—ILAREIZEH L
T. tDFERTEHESNGWLEI G, F
EDRMIEDHENE RBRLT=/ LIS
EENHRBEESZREELGVD. B
HIEDENERRUI-AEENEE) 1,21 CEAERBRUGERRBIZEATHIEITHK
LT= FFIT NIV REBNDRICEL T, TOREB B R RIKFHECREREFE. R
KEHESFEREL. KHEMORMENMEEICI > TLEFRBATESIEFBALM LT,

4. #&&% (Summary)
ARARTIE, 77T ILIT—IILAREOXFRMEIZE B 975 & T, S s 26
HTEHEEHALMN Lz, COYMERBDOFEAIHRRLG2RITYEDHEAEHEORRITIES
BIGTELLDEHFTES,

References

[1] T. Akamatsu et al., Science, 372, 68 (2021).
[2] S. Duan et al., Nature Nanotechnology 18, 867 (2023).
[3] Z. Li et al., Nature Communications 14, 5568 (2023).

Fig. 1 Schematic of van der Waals interface.
Crystal structures are drawn by VESTA
(J. Appl. Crystallogr. 44, 1272 (2011).)
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Intermolecular vibration and relaxation dynamics of interfacial water
revealed by low-frequency Raman spectroscopy simulations.
Taichi Inagaki

Graduate School of Science and Technology, Keio University

NILYDKOYEBIEENLEHEE L. AEDOKD FEDKFLES (HB) ICHITD BTG EEIELE
[T . B350 FROFERAMGHBENKEERLTVSGEZEZONTILNS, CORMMUGIELEL
RS FREMEEIE. HB Ry T =IO SN EEAMDN DR —GREICENTRECE L
LEED . REFBALGRIEZ WV, - TO&ILGREEE T HEEKOBNKETENERIEHZEL
TEAMICHLEB SN DDOH B[], LA > T REKOEBZ S FHRVICER T HLTERE-IGH
OHECEETHD, HE. FASKIIaAL—2aVICTI STz LD F/KBEDTAFTIHRANEH
Rontz[2], ZETIE NIV IKELERTHEEEBDOE — I N EAICRETHLPEIBFE—AY
OB 1 HTLLLEEI DI EMN RSN, INLIEXERLEEDFOIIBFE—A2E OB OB
g dLHELMEINTz, FNARKEEROPIBFOELEZEH BT I, ST HEERO D BE
DEEHRAT 50 REAKDFAFTIVREZRGLERNOBHALNCT HED R THEE DM
HERIERTHS - T/ KBOIILGERRD D FHEFAFTIVRERRELIZTTU D HEER
T, ROFBECREBBHOERORBESNSREZRBHTH S, KBETIE. F57z0 LDEE
KEKVF/KBEDD FREIRS BT A FIHOANERBS IR TEDLSIZBEBISN ., /LY
KEESERBDEDINEDFLIaL—avIZ&oTHRARNEHAEPBIZODVWTERT S,

ARARTIE. FS57z0 LD 2 BTETIVIESNIZEEKERN 25 ADEMEFEEET K FEE X
RIZLTHHESFEAFEIIaL—2aVITYSIUVARINLETELZ, RPDKDEMBERT (X
FEIMBEEZEELLELDOKSFOSMBEOFTETIVESH . ARIMLIET OB5REEREREE D
T—IEMMSTEINTz, Z5LTHRERAKDIIURARIMLIENILIIZLHART, FEHEEOE
—%(~900 cm™) H'55<, 4 FfH HB H#EDE—2 (~250 cm™) 5@ > TNz, Tl BRI HE
ERELETHARRAELDEENRE TR =ZEISERELTWNS, £, KEDE S IBERDEMN
[FFEREK A/ L IIZHART 1 HTEBLES TR IENTREINT =, ThIL, KEDETBFE—AVED
BAD/NILOEYLEGHZELFHBIITH S, BITDOFER . KBEDOKREHINDEAFLIEEREDS
FIZEOTEIFRIENDIKAD FOFENBEN, RLGH0FORTEDHBZFOILISERALT,
COEENELCTVDENSZENHAL M E ST, FBETIE, AiE-EROFMICMA. AREAMHELD
BRI XMRICEALTHERLIZLY,

S2E&3CHK: [1] X. Yan, R. M. Bain, and R. G. Cooks, Angew. Chem. Int. Ed., 55, 12960 (2016) 73 &.
[2] M. Maurya, A. K. Metya, J. K. Singh, and S. Saito, J. Chem. Phys., 154, 164704 (2021). [3] T.
Inagaki, M. Hatanaka, and S. Saito, J. Phys. Chem. B, 127, 5869 (2023).

HEF: AMROHARPARETHAIN FREMEAMOFHEERBIRGOVICEEREBRFZOMPXRTE
EBIRICRBEBLEITEY,
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Exploring Atomic and Molecular Scale Structures and Dynamics by Tip-Enhanced
Raman Spectroscopy
Takashi Kumagai

Institute for Molecular Science

Raman spectroscopy has found wide-ranging applications in physics, chemistry, and biology,
providing a wealth of information about the structures, properties, and dynamics of materials.
However, the diffraction limit prevents resolving nanoscale structures directly, despite the growing
importance of characterizing nanomaterials at atomic and molecular scales. This physical limitation
can be overcome by near-field optics, which control electromagnetic fields well below the diffraction
limit. The localized surface plasmon resonance of metal nanostructures can lead to the strong
confinement and enhancement of electromagnetic fields, enabling ultrasensitive optical
spectroscopy. Surface- and tip-enhanced spectroscopy, leveraging gap-mode plasmon, has
established itself in nanoscale and single-molecule spectroscopy [1-3]. A notable advancement is
tip-enhanced spectroscopy combined with a low-temperature scanning tunneling microscope,
which has achieved sub-molecular resolution in optical spectroscopy [4-7]. This cutting-edge
technique provides unprecedented insight into light—-matter interactions at sub-nanometer scales
[8] and will pave the way for Angstrém-scale photonics.

Our group has developed advanced tip-enhanced spectroscopy to explore structures and
dynamics at the atomic and molecular scales [9-17]. In this talk, | will present our recent results on
single atomic- and molecular-level Raman spectroscopy [18]. | will also demonstrate that combining

this technique with an ultrashort pulsed laser allows us to observe coherent lattice vibration [19].

Scattering intensity

References

[1] Chem. Rev. 117, 7583 (2017). [2] Chem. Rev. 117, 6447 (2017). [3] Chem. Soc. Rev. 46, 4020
(2017). [4] Nature 568, 78 (2019). [5] Natl. Sci. Rev. 6, 1169 (2019). [6] Nat. Photon. 14, 693 (2020).
[7] Science 373, 95 (2021). [8] Nat. Rev. Phys. 3, 441 (2021). [9] Nano Lett. 19, 3597 (2019). [10]
Nano Lett. 19, 5725 (2019). [11] Nano Lett. 20, 5879 (2020). [12] Nano Lett. 21, 4057 (2021). [13]
ACS Photonics 8, 2610 (2021). [14] Nano Lett. 22, 2170 (2022). [15] Phys. Rev. Lett. 128, 206803
(2022). [16] ACS Nano 16, 16443 (2022). [17] ACS Nano 17, 10172 (2023). [18] Sci. Adv. 8,
eabq5682 (2022).
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Quantum materials, their structures, electronic states, and electronic transport

Shuji Hasegawa *

A Department of Physics, University of Tokyo

RO, DFYRE., RE. TP, 3—F—(A) TOEFKER., VST PRKDOERFE
Y& van der Waals #&&@. BLUMROCHILYELGE  HFRGEFVEICSVLWTHICEELKREIZ
Rf-9, ISLEmMICBITAEFIREL., HRBED RN ERUIN ST THL ZRREIFHED
BN ONUREED RO —DEWNZ&>T, SRTHEBNTOEFIRKELELD, ZCTIE.EF
DREV-BEEOVF Y MRAEVR., BEUELER. FHRLER. YIS THHFLHEEKFENR
ENHBL, EIRILF— I RIILF—N\—ARRMIEZFTTHE EFAVE2—T4 7 - EFHERE
MEIERT A EMNEIFEN TS, XEEETIE. RFEMECMRODHILREAREDOHEL . GH
MG REEREMEAROELDLENMEMTEAS, REDREVIREB LI,

FEFEMETIX. ZOIRTHEREE2RTIELEZE T TIXRBATERWVEELHEEFE D, FIZ (X,
DAL TAVH—BFRTHAT FT7ANE2RFTALLIZETTIREBI S 70D T4V BEFRIE
HEATELGL SHICZ BT 7V DHEERBEDEVZI>TERBBAKO RO —ITERT 5 —
MM EHLSY[1]. EFHEEORWVBEEERENAHRLIZVT B[2], F¥1=. /77U BREICERER
FEBAAEA—AL—2a0) LTYEBMHEZHIET 52N TE, R EBEFOBAICLYIE
WERBLEBDONSBIZE[I, 4 0CRHUMEDBINRIRT b, £ V7V EMTO LAV OREA-TR
HIE )FVLAAVEMDEBTEZS>TLDRRIA6]. Faf=H(d SiC(0001) EiRFREICHES
BI2B/EEI ST7IVNTD LiAA2 DA 3—AL—2avhICRBISHEGEBELTILE. 570
BEEIRIILX—EFIEME (LEEM)ZRAWTYZILAA LTHELZ[7]. S SHEMBEEHRICK-
T IV FSHICHAMLGEFMELLS,

— I XREEFRECETFEVED2RATETFRTIE. HEARDEMADEDLGEMNHFELT
WAT=OICZEM REIHENENTINS, TORR. REVHEHEEANRIMESIZIE. BFDR
EVOREFICEISTIRIILF—EMNTRLIZY (S2a\HR) | REVDREFICL>TEFHDEEM
IS ULT(REV-BEEBEAYFUY) | SHLEMMEERT CENRAERIN TS, ARILE
FICE>TREVERMGAFEBREMETEEIN. TOE. REVHRLIZNA\UREED K HZERT
DIEXRFDMICE>TIEEREILERDTND[8], =, MRODHILEZATORE (M<ROTAHIL
FREIKEE) TIE, MREVRARNIZY . REVREBREBWIERTELYTES, 61T, REIKE
MNBIREICGSIGBIZIENITANREL-HAGBEEREB LG LA L IERSN[9, 10]. £C
[ZIERITFITNIAVERIEND R BB LR FHAREET HEFEINTLD, MRADH LGRS
MRBFEZEATHEBBRERTFENENTT IV RICTRILF—F vy T O[], £2IZ
T ZEMEFNBEIELHEEFERER—ILHRKEBICHSY[12] REV OHFELE S TH IR R
FIILSAUMERL, FMROCHILKR—ILHRZSIEEIT[13],

UEDESHIEEREMEE. TICTBBEEZFTO in situ AIERIZK>THLMZLTE[14],
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National Institute for Materials Science (NIMS), Japan
3 Department of Electronic Engineering, National Formosa University, Taiwan.
4 FAB 12B, Taiwan Semiconductor Manufacturing Company, Ltd., Taiwan.
5 Research Center for Applied Sciences, Academia Sinica, Taiwan.

Introduction

Excitonic materials find applications in LEDs, solar
cells, and photodetectors [1-3]. Integrating high-
absorption-rate excitonic materials like organic
molecules with Si-based technology enhances
device potential [4-5]. Our study employs ultrafast
pump-probe spectroscopy to investigate energy
transfer and carrier dynamics between organic
Algs molecules and Si, uncovering unexplored
facets of this interaction [6].

Experimental methods

We fabricated Si substrates with different SiO2
layer thicknesses and deposited Algs molecules [7]
onto SiO2. Our ultrafast optical pump-probe
spectroscopy with femtosecond Ti:sapphire laser
pulses was utilized to investigate the photoexcited
carrier dynamics. The transient reflectivity change
(AR/R) spectra provided insights into carrier
relaxation within Si substrates and the ET between
Algs molecules and Si.

Results and discussion

We analyzed the AR/R spectra and unveiled SiO2-
thickness-dependent relaxation dynamics of
photoexcited carriers in Si. Figure 1 shows the
SiO2-thickness dependency of Si's carrier
dynamics from the 50 ps to 400 ps regime. This
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Fig. 1: The presence of an Algs thin film
significantly influences the photoexcited
ultrafast carrier dynamics of Si compared to the
intrinsic Si carrier dynamics represented by the
solid line. Scatter plots in three sets illustrate
how Si's carrier dynamics are modulated based
on SiO2 thickness. The inset image depicts the
schematic structure of the Alga/SiO2/Si sample.

dependency directly points to an energy transfer from Algs to Si. Algs's impact on Si recombination
dynamics emerges with varying carrier relaxation timescales based on SiO2 thickness. Recovery
trends align with our findings, emphasizing the Algs-Si interplay. Furthermore, we explore mechanisms
of observed ET. Algs thin films on Si surfaces extend bulk recombination via nonradiative ET facilitated
by long-range dipole-dipole interactions, validated by theoretical predictions. The characteristic ET
distance emerges as a critical parameter [8], showcasing interaction significance in optoelectronic

device performance.
Summary

In this study, we employ ultrafast pump-probe spectroscopy to reveal the energy transfer (ET)
mechanism between Algs and Si. Inserting ultrathin SiO2 layers between Algs and Si exposes SiOo-
thickness-dependent relaxation dynamics of photoexcited carriers and discloses ET from Algs to Si,

comparable with the dipole-dipole interaction model.
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1. Introduction To meet the challenge of today’s energy crisis, developing high-efficiency and robust
electrocatalysts for oxygen evolution reaction (OER) is an urgent issue. Currently, noble-metal-
based (IrOz and RuO3) are the most effective electrocatalysts, but the high-cost limits the wide-scale
application [1]. So, it is necessary to develop more cost-effective options.

2. Method Rhombohedral boron monosulfide (r-BS) is a new metal-free catalyst, it was synthesized
by a previously reported high-pressure solid-state reaction [2]. Here, r-BS was mixed with graphene
nanoplates by bath sonication to synthesize r-BS+G and then dropped the r-BS+G sample ink on
the pre-treated Ni foam (NF) to get r-BS+G-NF. The obtained r-BS+G-NF could use as the self-
supported working electrode in the electrochemical measurement.

3. Results and discussion r-BS+G shows promising electrocatalytic activity in 1M KOH solution [3].
After dropping the r-BS+G sample ink onto the NF, the r-BS+G-NF shows significantly enhanced
OER activity with the ultralow an overpotential of 308 mV at 100 mA cm~2, which is 53 mV better
than commercial RuO2-NF. Most importantly, the r-BS+G-NF exhibited strong durability in a
prolonged chronopotentiometry test at a constant current density of 100 mA cm=2 for 100 h (Fig. 1),
which provides more possibilities for future practical applications [4].

4. Summary We have developed a new effective electrocatalyst for OER, and it gives a new strategy

to study high-efficient electrocatalysts for future potential applications.

References .

[1] M. W. Kanan, D. G. Nocera, Science, 321 g, e

(2008)1072. N S

[2] M. Kusaka, L. Li, T. Kondo, etal, J. Mater. £ %

Chem. A, 9 (2021) 24631. R z Z

Time (h)

[3]_L. Li, T. Kondo, et al., Chem. Eng. J., 471
(2023) 144489.
[4]1L. Li, T. Kondo, et al., Sci. Tech. Adv. Mate. 24 (2023) 2277681.

Fig. 1 A chronopotentiometry test for 100 h.
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Unveiling spin configurations of Kondo molecular magnet on superconductor surface
with sub-molecular resolution
Zhipeng Wang”, Ali Md Arafat®, SMD Fakruddin®®, Peiwen Zong", and Tadahiro Komeda®
AGraduate School, Tohoku Univ, ®IMRAM, Tohoku Univ.
1. Introduction
Spin impurities on superconductors have gained great interest, since they can potentially
form the Majorana particle, essential for constructing quantum computers. [1]. In this report,
to understand the behavior of magnetic molecules on superconductors, we investigate the
Yu-Shiba-Rusinov (YSR) states, formed by the scattering of the Cooper pairs by a magnetic
impurity, formed by a single molecule magnet (SMM) TbPc> and superconductor Pb, as well
as the intriguing Kondo peak split caused by inter-molecule exchange coupling between the
magnetic moment from Tbh3* and 1 radical electron from Pc ligand.[2]
2. Experimental methods
STM/STS experiments were performed at the sample temperature of 0.4 K. TbPc, molecules

were deposited on ~350 nm Pb/mica substrate by vacuum sublimation.

3. Results and discussion (@) b)
We observe multiple YSR features for a single molecule e e
in the second layer of TbPc2, while the first layer 200 ;E::
molecule’s spin is quenched by an interaction with the
substrate. Four pairs of YSR peaks are observed on the (©) (d)
lobe position of the molecule, while two are detected in j‘;":“\\
the Tb atom position (Fig. 1(c)). Each peak corresponds g E,,...«/ \M
to a different configuration between the molecule spin and § § P ,‘jh
the superconductor surface, enabling a new spin analysis E . *"W,-" Mou!
for a magnetic molecule. M«M

Next, we consider the Kondo feature of TbPc, on Pb 4 2 02 4 H0-ig 8tz

surface. When the Pb is in the superconducting state, the Fig. 1 (a) A topographic image

opposite-direction spins are paired in the Cooper pair and of the second layer TbPc, on
Pb (111) surface. (c) and (d):
o o The STSs under magnetic field
superconductivity with the outer magnetic field (B), we 0T and 0.5T. (b) The illustration

can form a Kondo resonance whose peak width can be of exchange coupling between
magnetic moment from Tb3*

and 1T radical.

cannot form the Kondo state. After partially quenching

controlled by B. With the narrow peak width, we observe
a clear split of the Kondo peak due to the strong spin-
orbital coupling (Fig 1(b) and (d)).
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Theoretical study of the oxidation/desorption of CO on Pt(111) surfaces
by AIMD calculations with vdW functional
Li Hongyu(S), Kataoka Yuta, Tanaka Shunsuke, Haruyama Jun,
Sugino Osamu, Yoshinobu Jun
ISSP, Univ. of Tokyo

. B #HEE S LB/ (ntroduction: background and aim of this study)

B ENORBOBR AL EE CO, DEBREFMBIZOVWTELIEZATNS, Thb
FTEHEDFOERREADOREIRILXF—FEHICHETS-HICIE. van der

Waals(vdW)HEEREZEZEE T HENBERARTHA[1],

Pt &@EIE CO DRRIERICDELEL THDLILHMOENTHEY ZLDETHELHD. LML,

vaW {HHEERZEO-BHEET Pt REIZHTH CO DL RIGBEIEDFFEMER1-51E7x

LN RFAZEIE vdW SABEEIEE > T DBIED T/ FIVRERELT -,

/D 7% (Theoretical methods) |

AR T, PI)REI=H TS CO DBILRGERBELERHE= 1 =

FYFART=, CO DEAERIEDFIRED TR IILF—(ZDLVT, vdW HHE 1R

ERESOAERE vaW HEEAEEELAVABMOmAERL o 8

04

TEHREZ1Tof=. RIZ, FH4(F CO DEEILRIGIZDOWTE—RES FE) % e

o

02

7% (AIMD) 5t E %1707z, AIMD Ot E#ERM 5. fREELT- CO. Dl as . s

— w— OPtBEED-VvdW vdW-DF
I*)l/;\—\:_s %EL% N *JEE’J:E_}‘O)?EE@J@H&@%EEEE#E II:H l/f:o Fig1. Energy diagram of CO oxidation reaction on Pt(111)
. $EBREZ% (Results and discussion) ) (@

15 nens WS

vdW HHEERAOBEICIVIRILF—F AT T I LICTHEYDENH DI LA gl: \
MB, vdW HEERE S B ETIE CO, DRBET AL X —EBBDLET S 1 Y
LEF—DEBRFERIS/ONIME[1-2]&— B LTz, AIMD 2aL—>avD#ER. 15; o

BETRIILF—FTSTREOIRILF—FSIZHEL., BELA D FIXPREIKET fi
H% BentCO: DI RIILF—REMICIEENHSLEEZLND, BidkLI-CO.D  °

T T T T 1
0 1000 2000 3000 4000

Wavenumber(cm?-1)
BBEELUVER/REBE—RAMEIN TSI EA LM DT, Fig2. Time evolution of the stretching vibration
- of COz2 using vdW-DF(a) and its Fourier
. YEEE (Summary) transformed spectrum(b)

ABET, IRLF—FHEHERDN CO: BBERIGIZHE T HEIREBD T RILF—AVRERIZHEIK
FLTEY. oD IRNF—DBRBERIST 4TIV EORRISLEEEEZ 5N HLH
[Z7gof=, EBIT, Bl CO2 DA AFIVRITDNT, RERTIE/{ONGUFHRLIRSSELE AIMD
FARICKYAIRIET HIENTE,
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Path Integral Molecular Dynamics Calculations of H Diffusion on Metal Surfaces
Using Neural Network Potential
Y. Kataoka, M. Shiga, J. Haruyama, and O. Sugino
AThe University of Tokyo , ® The Institute for Solid State Physics , ¢ Japan Atomic Energy
Agency

1. F:#EE LB B Untroduction: background and aim of this study)
EREBLICBIT2KRDILERIIHRHENGEDIRILE—IZOHEEANLLEETHY. Ch
FTHRARLBEBRMNTONTEz ARAEICHTDKZDILERIZR D BIE TE., HHBEMETH
RO BEXRFEINERT IIRIBUVAERINI[1], LML, ERBICK->TIIKFEDILEF
HEEBRTHIEIIFEFICHLL FIRIE=v ILREDREERTIE 100K [ZH LT 100 EIFEE/NT
YENHB[2,3]o LI > TERETEICE > TKEDILBIREERDIVENH S, =V LKA
DIKFRERBIESICEDIGHEMN DK HT= Suleimanov[4| DAL Tl EERDIEZ TR T HIEMN
TEEM ST, Suleimanov [FEEIZE DV TRERERHARTU v ILEZAWTWSIEEZREEL., F—
FEDFEHAERAMD)DAEEZHASHICLIz, TS TAMME TIXHWEZ IZE>TAIMD
LRIFELRRTU v LEERLBBIES 2 FEAZE(PIMD)Z{TOC LTI RIRB D HE1To1=,

2. DA% (Theoretical methods) temperature [K]
ARRTIIAEO BT NEEMY AN B A
[ PIMD UL\, RTUIvILITEFRFS
n-BEeEENATUYRFELTAILAOBIEF
FALTERLT-, ERIREEREEAEDOED
CEIT R YL B R BE 5 1= (Figure.1),

10—4 L

10—6 L N Tttt T

diffusion coefficient [cm?/s]

10—8 L
— Pd
3. #ERLE% (Results and discussion) . id %C\I,I\F/I]D]
KRR BITERITEDICONTEREIS oo {\F,’\'/f]m
u

KFLEKLGSIRAEB LN RNz, COFER e e s
(LR BE M ANS R RS 2R T LT Figure 1. Diffusion coefficient of H on Pd and
LERLTWNG, EQHETCITEHRRT v ILE Au using PIMD and wave function-based
FALTLBAABIZETIE AIMD R4 EED(E  approach [6]
FECEHEREBIENTES,

4. #&3% (Summary)
AARTEHINETRETH o= AIMD LRIFEFEE THRERZERODHENTES:
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Direct observation of the electronic structure of GdGal modified with K-deposition, a
new exciton insulator candidate material, by ARPES
Kohei Aido#, Ryutaro Okuma? B, Yuita Fujisawa®, Nanami Tomoda®B, Yuyang Dong?*,
Kaishu Kawaguchi?, Ryo Mori?, Takuma lwataC, Kenta Kuroda®, Masashi AritaP,
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1. F:HEE S LB/ (Introduction: background and aim of this study)
NURDBHTDICELGIFEEROLF vy TO/NSNFERICEVWTIE EEARDEFLMEEFH
DEANI—OVHEEERICE S THELERBREEBELIS, ChoDREFNERET S
LICES T EFHEEICF v T ARV KRB IERE FEBARLIFEENS [1]. Sh T, BiEFHEZ
ARRENEHINTOSEFEMEN LK ONMRESN TELD, thDFFRE LD EERMLZX A
HRETHLHEDEAND, TOEEICEAT LIEBMIIEKALL TR TS, BE, REHMET7
UTIVT—ILAERBYME THAH GdGal AFHRMEFHREAIEFEME THLATREMNfEfESN T
W2, AR TIHXEDIEZINIRREICE T HREFHEIRZHALNCTEHLLBRELTINVD,
2. EEXIEIH®D A% (Experimental / Theoretical methods)

AESRAEFHILAPRES)ZAL. BEEZH THHL-EIESA GdGal DEF/N\UFEEE
EERMICEZESAIL-, FEFHOFHRBEREFLIOIC. AT ILAERE K14V #&EIC
KBBEFR—TETL. J—OVEREFIHLZNITHES N\ RBEDOELZEILT-,

3. #ER LEE (Results and discussion) (o] R BB
KZREIZES T, $EBIRRED [ s EDO@EFADEF/N T 0o |
URD TRUF—HANIRT BREIBUSBASIIZ. Z 028 (8 M’D e
nolE, — AL K ZERIEREOIES c BEHAICH ST S 3 g 04 04 C

-0.6

RICBENH>-DIZHL. £5—F1F 2 REEERLT=, 8555062 *’%sz
S KEHEST ALV ERRAOBTFREDIMY 1o Tho band dispersion
FEIEHETRIEBLTILND[2)38], £=. TNEND 8 RIK%E K around the T point.
FBAIELEARDE 3 RIT/NIILVINDVRIF KZEBRTDEEE REERFBHRREL) &£ 2 Rk
FRE/ N\ ILEER GERR) 2R IREBETHAZ LD M of=, Thid. 3 Rt/ NILI/N\UETIE
BFF—ELTIC&E—AVERICKYMEFEENBFoI-—A. RRE/\VRTIE 2 Xtle
[CEBREBIRILF—DBKRIZI>THEFHEENRI-NEEZLOND,

4. %55 (Summary)
AR TIE. ARPES [CE-T K ZBRTRDEFEEZTLLARNHILET, FIRME FERKIEEY
B TH5 GdGal D FRIEARZBASMICLT -z, Tz, BEFEZERIZE(TEH5—AVERER
THEDEILEDBERZERALMNLT=,
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Realization of the deep UV near-field by Indium nanoparticles and their interaction
with molecules
Naoki Nagatsuka A, Ryoto Matsuguchi A, Takanori Koitaya, A Hiroshi Okuyama A, Kazuya
Watanabe A, Tomokazu Yasuike B
A Graduate School of Science, Kyoto University, ® Faculty of Liberal Arts, The Open

University of Japan

1. F-HRERLEHN
HE, BENBICETE2EBRT/HFOTSXEL EDFORESRENERMIZT RN,
DFOEFREREICEFTEIRTUIPILIRIILE—HEERADTEEENERINTLDD,
NETHBTEIEBROMEIEITHONATIEI o=, AMETIE, FENBICTSXEVIEEELD
AT ILIZEBL, AVO I LT/ RFOEBECTIXEVIGE, SHICZIEDFEDHEEERAZHA
LM B=OITHEEIToI-.

2. ERIEROAE
EER(E, BEEEFUN—ICHREBELEZRENRFRECAE S AT LICKYITof-. BT /5
FOTUTL—hreLTHIENS RhA(IM)EDTSTU(Gr)2]2EREL, Gr £IZ In 27&%ETHT
ETHHZERL:. -, BEREFREN, XBAEFHE EEFMN RILVBEHMBEZ AV TEH
KREOREEDTLE. AVCHALISRA—EIZKBEURVEUHFEREL, REERELE
BIESTBIEICE>THEEREFMLT:. Y5k Kasha ETILICE DR EICKY, RERTH
SNTREFEEEIARINLOBEREITL, AERICE TR ESKERMBROBEEERL:.

3. HBREBE
Fig. 1 [SKDFEAV DI LYSRA—IZRESEBIGEDRFEEILETRT. Gr/Rh LIZKSF
FREIEIBE (FHR) SEELY, In/GriRh LTI, #H1=125.5 eV (HETRERDF D NE
Blentf-. BRETELOLRIZKY,. ChibDR
RIMLDEWVIE, F/RFICRDAESHLEK
DFOREEICLDLDTHAHLERT HIEMN
TE%.

1.00F 5210
0.95f
0.90}
0.85}
0.80}

H20/In/Gr/Rh H20/Gr/Rh

Reflectivity change / arb. units

4. fEH o7sl —28ML - 28ML
AR TIE, REABEEOAEETL, ELO Z o700 — jomt o some
TERNICREIMETEBEBAED FOBRBE B 065t
RREZEHRILT-. Energy / eV
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Technical Developments for Establishing Electrochemical Tip-Enhanced Raman
Spectroscopy as a Commonly-Used Analytical Tool
D

Yasuyuki Yokota”, Yuzu Kobayashi*®, Misun Hong”", Yasufumi Takahashi®, Yousoo Kim*
ARIKEN, BPRESTO, ®Nagoya Univ., "Univ. Tokyo

1. FHREREEW
2015 M Ren LIZXHRADIMELLE[], [RF -2 FERBLGLNSEHE T OILFIEFRE
WS TELAREMEIHIBRILFEEN RILBEMIR(EC-STMIR—XDERILFiFEH 18RS
VR H(EC-TERS)TEENEF TS, LOLEAL REHERNRZRDEITIXEVDEF
i - FIEN A TEGRUNC &L EC-STM BIE BARDEMEDESLHEN D, BEEZEHPD TERS BIFEL
EBLTREECBRYE ., BRENMEC BondBFERLBoNTD[2], AFERTIX. ChoDiE
BT IRARMIRRIRT DO T TERMEARIC DOV TH|RE T DI3][4].
2. EBOAEE
EEX(X, EC-STM ZE(Bruker)ICEEASTUDNEREMAEHE TITo1=, [5]. BFHLES
fELT= AUMNBRBISERTOLRTIAVER., FA I AABRELRESE TERLIS]. 178t
[EHRERDFEB]6]. RUPRFREFIELLZATRERYMZ AuZ BT 54 A TR LT-[4].
3. RBREEE
FLHIC.BBEZEFOTSXEVFETHALGATINVS STM HADBIEEZRKHTITL. EC-
TERS AIE DRIIZF HERE DA AR IEEFTM T D FEZEHAA . STMELDARIMLIEESIC
FHRITESLOD ., BIEICTARGE/NAT RENMICE>TREEHRENZLLEL T HI LML, HE
BEZEGOTSREVEHEXTERATELRNIEND M o1[7], T T KFYRAILRLEEBETTO
ERNABBEEER  ANBRETO—TELTTSFXEVEFHEETI-O DEMBELIT o, &<
MoNTNBSESIC, EREWEETIEAMEREN VIV FESNTHARANHELILGLA, £
BEENXBROMICAVRERFEBEZHETCILTERSICHK AN EHEIN, BOBEICHANHEF
5O HBSTUMERLRFETRTELII LA DM o3, ChIZkY ., ERIEFRETIZHIT
575X EVEHEN REBHMICAREL L1128 T XEVEHIHTE, BED EC-STM AIE D RE
SERRRT B-ODEMBARET oz NAARFHFTRELTE - 100 nm BEDOEXIHERT S
AZRERYNZ Au ZBHTHIET, B XL Au IR EER T S EITRTILT-[4], Rt
DIAZHEE A XNITKREEKBETEHIEN D> THEY2)[7]. ERIELFRETICET5T5XE
VHEIEHADENMIYVEMSERIZ, ERILFEEE 30 FLLEICh->TKFEETERV—IER
(FREHEBIL)DMBEEZ T LITRIRT DI EITHIILz, ChoDRMRAFIZK>T, TEV AN —
2aVIZBEOTULV= EC-TERS Z0 1Y —ILEL THEIL TESHEEZ TLNVD,
References: [1]Z.-C. Zeng, et al., J. Am. Chem. Soc., 137, 11928 (2015). [2] Y. Yokota, et al., Surf.
Sci. Rep., 77, 100576 (2022). [3] Y. Yokota, et al., J. Am. Chem. Soc., 143, 15205 (2021). [4]Y.
Kobayashi, et al., J. Phys. Chem. C, 127, 13929 (2023). [5] Y. Yokota, et al., J. Phys. Chem. C,

123, 2953 (2019). [6] B. Yang, et al., J. Phys. Chem. C, 122, 16950 (2018). [7] Y. Yokota, et al., J.
Phys. Chem. C, 124, 23243 (2020).
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STM R -BEIRE DTS XELF /X rETA+ZF ALIREHERFBAREE N L DOER
BAAHE . BBHKR N ERAENC RS

A FRETRER. CREMIRKRERKRF

1. F-HEERLEW
IRENFIERSE 4 (SFG) IEH FIRBICHIBT 2HRNKL. 23— DD EAS L TECIFE A
ZEAT 5 2 ROFER AL TH D AHEDFFINSREBRTHY . 72 F D BC MR H O
NEELTARETHS=0. RAD FROIEFEECT A FTIVREHANT 52 TERLGHAFET
5%, LML, RED far-field [LESW=RIE CIREFRBROHE (T 571=0 . RIS EEEE R
DREREICHIPBSN Tz, CNICEAL T, EBELRILIBWHEE (STM) IZEHONLIEEIFEET &
LEREROMBITOONITSRELERIBERAT 5L, EHFRRERZ ST /(AL T HE
BWEhd, INFETHRE A HICE DV IREHER A RIEER SN TEA, FEER 5 HISIIRILTZ
EEHER D NI RFARDBEE THoT-, AT, EFNBEDRESLZAGL., AIRETEL
BE 2 BB FEE (SHG) &1 819 H1FEEHER SHG 7 EEIR/LI-[1], SHIZTNE SFG I
HEIE. D FIRFICHX T HEELERTHILITHEL-[2],

2. EBROAE
Yb Z74 15—L—*— (1033 nm, 280 fs, 40 W, 50 MHz) D 1% 2 DIZ4EL. B A (L3, 54
FIOFEIRSRICAGFLTTZARS—H (21 -5um)ZEFRESE, LSHAX 1033 nm O AEHFIE
10 cm [ZIREH LS B =, CD 2 DD HE STMIFSHERERBOF /v T ICRBASESE -,
HEFEERRAICAFILRUEUFA—IL(MBT) D B HEBMEIEZ B L=t DEERAL-,
STM D FTEDMBEESRILFITVF I LTHERLT:,

3. EREER
AB TR D il i $i% 3050 cm' & 2900 cm!
[ZU. BESRT 30 RORRYMLAIEE 20 HR
YsELI=£2 5. ZNEN Fig.1(a)k(b) DR RSk S
LERIINBONI, ChEBRISRISEETS 0 ST
£ TNEh FigA(c)e(d)etot=. Fig ()Tl |

ZRGIBREASFAKEEEFEDRNY o Lol oD
FLTHSTA, Fig () TIREEBIBER R L~ e

- . v g e = - o L e Fig. 1 Time series of tip-enhanced (TE-) SFG
DTy TBENRDoNTze CHRRTMLRZK spectra with setting the central frequencies at

(. MBT DIRB I8 SFG 55 L. £&RE%ED (a) 3050 cm™ and (b) 2900 cm™. (c,d) TE-SFG

= e . ) spectra obtained from (a) and (b) by
IS SFG ERATBLTELIZLDTHD. integrating over the time. Black curves are the

4. i spectra obtained when the tip-sample
Re11838 SFG HXDMTEEMEL. HFORE oo o0 w0
BARIMVEBRAIT A EICHLT-, CHITE 2 DHLRYERIDORAG THL, Sol2FHK A
. BERLBELEDTIXAEZVIERTHNEEDEBIIZHLREMIILT-, SFG E5 D& AN
ZALOEKARDSEDAREMEIC OV TIIHBERT b,

[1]1 S. Takahashi, A. Sakurai, T. Mochizuki, and T. Sugimoto, J. Phys. Chem. Lett. 14 (2023) 6919.

[2] A. Sakurai, S. Takahashi, T. Mochizuki, and T. Sugimoto, to be submitted.
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BISHEN RIILERICESIE—DFRATOHRIEF AL
AFEEN N SHE N FUBX ° KEZE . €F% "
AHEEE SISL, PHEE KREE T
Exciton formation in a single molecule by a field-driven tunneling current
Kensuke Kimura A, Hiroshi Imada #, Ikufumi Katayama B, Jun Takeda B, Yousoo Kim #
ARIKEN SISL, B Yokohama Natl. Univ.

1. F:#HEE &L BB (Introduction: background and aim of this study)
TINIVI(THZ)BED S/ IIVANE T 558 ELGABZERAVTEER N RIVEEMIEESTM)D
DRIV BREBRIRICEREIT S THZ-STM [ZKY ., BT FH/A—MLOBEWER S REEN DY TE
IR OBRVEHSEEETRABEOF YT H M TIOR3 E— 2 FOIRE4]ZEHT 5
ENABETH D, THZ R/ VLR FELBDEEHAER T HEND. MU RILIES TITRE -
MZERARIZEFNRNEIENHFINS, LHL, THz-STM TRIE TESBISERB RILE
RIEHFFHFEHSIN-ERERTHY . RBEBNTOGEDFHMEMDEIFEHLL, ZTTAHM
RTIFERICEELIZE—DFHLD STMERBRREE=F—FTEHLET. AN ETIEELS
HAERICE DV TEGEREMN RIILRREANT,

2. EERIE®D A % (Experimental / Theoretical methods)
THz #/8LR(E. Yb 774 /8—L—4H—(1035 nm, 50 MHz)& LINDOs &R &AL THRESE .
STM Fx2/N\—R(< 5K, 1.0 x 10" Torr)IZ&E V= [5], FEAESE T THZ HFFv)7IoAO0—7
fI#8(CEP)Z BIB5S € 5 & T, BIFRMEFIHT D EMNATRETH BH[6]. E—2DFH oD STM F
flF, Lo XI2&>TES L, CCD THRH LT=(Fig. 1a), R¥HLFFETAg(111)E4R _EICNaCI#EE
EERESE. ZTDOLICPd 72037 =2 (PdPe) R FEEEICKYRBESE T,

3. B LE% (Results and discussion) (a) STM tip
Fig. 1b (& PdPc/NaCl/Ag(111)®M THz-STM EH ARSI KL
THY. PdPc B FMHDFEFAH 650 nm iLEIZTHN TS,

COFERIE. THz BEEEEE I RIILBRRICKY —EIEMEF PdPc
(SbEEEh, P FDERENELI-CEEZRLTINS, EIZ, NaCl
THz 2D CEP ZER AR FRAEZRET H_LT, Bl Ag(111)

EREN o RILIRRIZKD St B EBAS M IZLT=, i

4. #&&% (Summary)

~
g

AFECIE, TH-STM RS RBETE LIS, B—HFH o
HOFEHAR AR LTz, CEP KR IS LY AT z
S RASHEIZ DV THRT B, 8
References
[1] T. L. Cocker et al., Nat. Photon. 7 (2013) 620. [2] K. 14 16 18 20 22

. . Photon energy (eV)
Yoshioka et al., Nat. Photon. 10 (2016) 762. [3] S. Yoshida et Fig. 1

(a) Schematic illustration of THz-

al., ACS photon. 8 (2021) 315. [4] T. L. Cocker et al., Nature STL measurement.
539 (2016) 263. [5] K. Kimura et al., ACS photon. 8 (2021) L (e o e,
off)

982. [6] K. Yoshioka et al., Nano Lett. 18 (2018) 5198.
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FHFEREEARETF AL Weyl FEBOHRAA—DUY
—BEARL A TH A = IMMEEF A EER KA
KB BERt AR, it AC Re&wEC
AYEst. B K | CRIKEN CEMS
Magnetic imaging on Weyl Semimetals by tip induced local temperature gradient
Hironari Isshiki?, Nico Budai®, Ayuko Kobayashi?, Ryota Uesugi?, Zheng Zhu*,
Tomoya Higo”B, Satoru Nakatsuji*B and YoshiChika Otani*°
AISSP, Univ. of Tokayo, BDept. of Phys. Univ. of Tokyo. “RIKEN CEMS

1. F-HREREEH
Hitt Weyl FERIF. NFBECEETOIREGLEER—ILDNRCEERIL O AMIRERT 20
RAWNTEBSNTULSMERTHS. AMETREEERILACHRISEBL. Hit Weyl FERB O
[BEMGT DDITEL-, BB EHK A A—D U THFEORFEICRYBAT,

2. RRAERD A X

(b)
1(a), (B)SRT ESLHFEMML . E—a—TBREAL W b 1
THHMBEMRT 3, BFHNEMBORHEHRAE \/ Py
[CEMSE I L TRRNAGEEANOREAREHES / ,
3. RHBGEHCRESNIERFLORNEEL. B8 ot B
BT OMGEF S ADOHALICLEHIT S, LI=AoT, EME o
—FTRFrULEADBEESEIVEL S THIET. 7
HOWKIEEBH LN TEDM], EALRERILY AR
R%#7RY CooMnGa &, EF B SNDREH M Weyl F2
J& MnsSn (<3 L TRBRET o1,

3 RBELER

1(c)IZ. Co,MnGa #HE#REXHH X L TIT o= &SV SR RS EN AN
TORERLVANBEENTVEL I RERT . EEDHE
ARG DAE (B CTEIL T B, BHSHREILT—7 mT
EIRTLF -8 MR LIS - O BEDRTARNDIES D

(@) arm

(C) +134 mT =17 mT =134 mT

»

Fig. 1(a) Conceptual drawing of the
magnetic imaging method. (b)

600

AVpne (nV)

-600

Motz, THIX 180° HEEDHFEELERL TS, IR -FHHE XK
EEOEEEMB L. TITK-ERAFITLIEETH
B2l IREGBHETILEAW=UIaL—2avIzkbdE 1B

Topographic image of a typical
device. (c) Local anomalous Nernst
voltage mappings with the external
magnetic fields on CooMnGe.

HOEMTHEESNSEEADRDEMAGEENYIEH 80 nm THY . RERFEREL—HLI=, E5IT,
PR TH D ZHEE MnsSn [SHL TEDFEZTEALERIEZ ST,

4. F5Em

ARRTIE, GERTDEFRABEHRLFTERANT, BHNEHNCEZEM A AERER 80 nm)DE

KA A=V T ETOIMFEEFRFELIZ[1,2].
References

[1] Nico Budai, et al. J. Appl. Phys. Lett., 122, 102401 (2023).

[2] Hironari Isshiki, et al. Frontiers in Physics, 11 (2023)
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BB E N THEITI 5 Br,HPB 2 FORERIGIEFED STM £22
KITahR. IR
ETMIIKRFE
On-surface Reactions of Br2-HPB molecules
within the Self-assembled Structure Investigated by STM
Hiroaki OOE, Takashi YOKOYAMA

Faculty of Science, Yokohama City University

RAMMUAIBEARS FEER L TREREESSETRYT—IELIZE. SOICTHRKRRIESET
T35k 5 _BRRARGOIGRAIZE ST V3710 /BEDRNLT Y TEENEREHINT
WB[1], SHIIEETIE., FIBRAD B CHEBILICEPEARIEADEELTBEINTIVS, ZLD
5HE. BB ICE S THFORALBMSGFIEINSZ LT, BRI ARG AFDEE I FEIRH
[CHLHERESINTLDN[2]. TDFMIZDOVTIETRRALGRA LY,

AHARTIE. ZBERIGICEDFT/TIT70—REEOEEE LV ZDORIGAEEIZHTSEE
AL DEEEFNT, RIS F L. TORSHIKD Hexaphenylbenzene(HPB)IZRF=fHANL 1=
Bro-HPB(Fig.1)& AL =, RER L. EZ=F ¥ /\—[NT Br-HPB &R ICRBEL-% . ERMBEE
ZHIHT A ETRARIGERBEHISETSE, RIGBREZEREEN RIVEMEE(STM) TR,

Fig.2a [X. Au(111)LIZ Bro-HPB #&&EL-RE D STM & T#H %, Br-HPB - FI&. 4 DDT7x=
IWENHLMER. 2 DOTAETIZILENBIMERELTHRATLS, ChoDERO UL S,
Br-HPB [T OET = LEMEE T AL5ICH FERAZHA TESHEBIEL . MFEIIZ/EHIEN
BAD M ot=, BOMBELT= Bro-HPB (&, 200°CT7 =—IL 3 5B HREESLTHPBRY<—
~EZEELT=(Fig.2b), COR) T—LBIETIE. MFEIIAHEFINTLSEDD ., B T- HPB
RUR—DEREAFEEFTELES>THEY., Br-HPB (I FEAZEAGNSEGLIECEN DM o=,
ZD—AT.R)I—{LRTE TESHEBILEIMNIFEAEZIELTWVENWI ELBEL M ST,
52, FKFEHILz HPB /R —Id. T#EMIZ 400°CT7=— /LT SLEmEMIFLI-FEFI/ ST
kL. Fig.2c M K312 AR AMRI> 1= Hexabenzocoronene /4 57z VDRI E >1=[3]

EETIE. BCHEBILOEEEZZ TN SEITY S Bro-HPB ORE RIGBEFEDFFMIZMA T,
Br-HPB & & U HPB /R v — 0 B 2L BERNICHRN-F I ILERMELHRET 5.

Fig. 1. Chemical structure Fig. 2. STM images of self-assembled structures for

of Br2-HPB. (a) Br2-HPB precursors, (b) Mixture, and (c) HPB polymer
References

[1] C. Cai et al., Nature, 466 (2010) 470. [2] J. Huang et al., ACS NANO 15 (2021) 4617.
[3]1 H. Ooe, K. Ikeda, and T. Yokoyama, J. Phys. Chem. C, 127 (2023) 7659.
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BEEBESZAL: PtU1)/REA KREBD ZRIFREBRZEOE—REHE
FLILE " ZAREH 50, HEE "

"ERIERZEMERRAR. ° 2 FRZEAER. CIST-SEM T
Second-order nonlinear susceptibility of H20 layer on Pt(111) from density-functional
perturbation theory calculation
Jun Haruyama”, Toshiki Sugimoto®®, Osamu Sugino”

AISSP, The Univ. of Tokyo, IMS, °JST-PRESTO

1. B HRSELEN
LEREARBLLBAILE MERGOECIBEATHY. EBRELOKDIESEVEERT
1=, EBREADKS FREFEASHRINTND. BB KR TIHEEATOL (>
BRI R4 5 K (HD-SFG)EN D185 N 5 — RIES BB LD E A ALV -5 T AT
hhB LStz [1] Thbb, CORDZRIEEHBZE x@ 285 EESROEREDE
BB OO EE(5, ARETIE P11 RE KREBOD x@ 25— EEMIZKRDHD
HEDRRETS.

2. EBRBHROAE @ §
FOER DB EELTIE x@ (LR BAICIRENR AERI D2
BIBFE—AVN-BEIMBETUVILOEIOEZL
hd, NUREvITDOHERICHLTERDEREE , es '
AERIEEEEFALTROLNEE. BB KFRIE o 3 e-‘-a
FNODFEEEEERTIoEAELD, AFETIEE  ©O \
MERILE (ESM)iE [2] AL T B/BEKRICERE
BISEMZZOBEN— R ZROMEFEHERYHT &

LB B AMEEERD D EEEALE, B
3. ﬁﬁEEEé:i%?gg — /39
\37

Pt(111)/H.0 IR EBDEEELL T 5-7 BIRTHERINDS
V39xV39(E 1 a) R UW37xV37 1 EETILIZ LR DA%
ZHEALT x@ OEEBEF(” 1 b), ChoDFERE
HD-SFG EZ ALV EERELLIRLI-EC A, IRBIBE —
V- IRigLE 7R E RiFE—E%E RLT=, [3]

VO

AMRTE, F—REHEZAVTER/MEKRD ZRIERMBZE x@ 2ROELAEERF
L.Pt(111)RE KRERBD x@ Z5tE -ERTHERLI-, SR EAFELMORERERISER
L. REDKEEEZRAT HEMNEFINS,

References

[1] T. Sugimoto et al., Nature Phys. 12 (2016) 1063; Phys. Chem. Chem. Phys. 22 (2020)16453.

[2] M. Otani and O. Sugino, Phys. Rev. B 73 (2006) 115407.

[3] J. Haruyama, T. Sugimoto, and O. Sugino, Phys. Rev. Mater. Accepted 31 October 2023.

3100 3200 3300 3400 3500 3600
IR frequency (cm™)

Fig. 1 (a) Pt(111)/H.0 V39xV39
structure. (b) Calculated second-
order nonlinear susceptibility.
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Pd/Cull 1 E[EFEE/IKIZEHE T2 H DiFEMIEE CO2KFRIERIE
EHS " BREN\EXBENBERXE\ AMEH EEER A\ MFHE=
INRAEH C, WUAES, EE A BERE A FIEES
AERAYIER. PR KIERE . CRKE, PHIL X SRIS
Activation of H2 and CO2 hydrogenation on Pd/Cu(111) single atom alloy catalysts
Wataru Osada”, Shunsuke Tanaka” , YoungHyun Choi* , Fumihiko Ozaki* , Mitsuaki
Kawamura®, Masafumi Horio” , Kozo Mukai” , Takanori Koitaya®, Susumu Yamamoto®, Iwao
Matsuda” , Taisuke Ozaki” , Jun Yoshinobu®
AISSP, The Univ. of Tokyo, & iTC, The Univ. of Tokyo, ° Dept. of Chem. Kyoto Univ.,
® SRIS, Tohoku Univ.

1. F-HIREREEN: AFE HAGEOMEEHDOEVEEREIC PP PIGLEEHEREER
FLALTHEHSE-HEEFAESMESAAC)MNEBEEEHTLVS[1], Pd/ICu SAAC TIE.Pd T
Ho D EBEREL . TDE Cu HAMARE LA —/N\—L. thDILZE LD RIEDETTHIETH
BIREOKFRIERIGHAEETHD[2] AL TIX. PA/Cu(1M)ETILAERTEICE TS H, DR
BEILE1BFE[3]& CO KFRILBRRIZOVWTIE A DREAR FMFEEAVTHELS:,

2. ERIEROAE: HOREHEREBRETEEEEFIU/N\—hTORIN RTINS F(IRAS).
B ERE X R BEF I (HR-XPS), BXUE E A EBIEGRDFT)GHEICKYBE LT, HR-XPS
(& KEK-PF BL13B TZEE;Z 172072, 80 K ITHAIL A B R EIC Ho 2R FEL. IRAS XU XPS
BIEZIT>T=, DFT T EIZIE OpenMX a—FZ ALY, BREIRILF—HLUVHRFEMLIRILF—
HEHE LT, CO KFILBIRIZEKRTIE XPS(AP-XPS)IZ&YH#FZE L= (SPring-8 BLO7LSU), E
TILEIE (5 S Cu(M1)REIC PAdEEZARBE T HETHELE,

3. BRLEEE: IRAS TIE 4x10* Pa d Hy REIK A TOERTBIEZITLY. 1143-1138 cm™ 2 H-Cu
REIE—VZEAILIz, COE—V(1E HIRERIRM S 260 s ENTHEL., BEEEHITHEL,
HR-XPS Tld Ho BREEEHEMNIZ&LY Pd 3ds D ZEBFEDILF L TR ER RIS N 1-(335.3—335.7—
336.4 eV), DFT St E TIE. PA YA MMIIE 3D HRFARELTRETESIL 4EEDOHE
FlE CubAbAEBEMIZRZEL. Pd HhSEENDIZEREILT HIEN Moz, T . HEFD
WEZIZH LT Pd 3ds, BRI TRT 5T EM DD 0Tz, Pd Mo H RFADEED ERH
BIZZ . CuZENLEMENLERBHH Pd RREM L IFDRETHIEND I 1=,
ZDRENLA—N—KFRZFALIz CO: DKFRILRIEE AP-XPS [CKYEAILT=, BR{TEEL
SHERMER TS T, T4 ILA— B LUANF L FEARIZIRE TES XPS E—UM &I T,

4. #EER: Pd/CuSAAC [ZBITBKFREMEREL;—N—BLUVRE VA —/N\—KFREFALIZ
CO2 KKFRIERIGICOVWTIREI A . AFABFANABLUVE—REHEICL>THEL. HEHN
HIGEBASHICL, BEEFEEET /LA Pd/Cu(111)RETIX, M ED Pd A+ TKE
fEBEAFEIY  RE LA —/N—IKFRIZKY CutAbTD CO, DKFRIEAEITLIZEZEZ DN D,

References

[1] R. T. Hannagan et al., Chem. Rev., 120 (2020) 10244.

[2] G. Kyriakou et al., Science, 335 (2012) 1209.

[3] W. Osada et al., Phys. Chem. Chem. Phys., 24 (2022) 21705.
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P1

T2z ~DIRFEFOWBEREEI TR
IWAKRE. IUAEMH, BLsA, \BIR—B. FEEH
EWNEE
Adsorption and clustering of Ag atoms on graphene
Daiki Yamamoto, Shuya Yamamoto, Hiroshi Okuyama, Shinichiro Hatta, Tetsuya Aruga

Graduate School of Science, Kyoto University

1. F:#HEEEE BB (Introduction: background and aim of this study)
T2z UICRELI-ERB VTR ZIMBE OB I M B LEE~DICALEELT, TOHMEINHARS
hTWB[1,2, 57V IEBREBREIC CVD EICK>THRTAIENTHTHY . BRERE
DRFEHIEKEFLTRAHOETLEBENSRASNS[3], AMETIE. Rh(1M1)REIZHAELT-
JZ7zVITRIFFEREL. TORBEBELEFIKE, VFRFEKIZDONTSTM ZRHVTHAN
1z[4]e FRD IR RIBELGTFIXEVIEEEZRT EMND GEYREMHELTHRIEHL T
ONTE, T2 TSIV EITHEBLIZBISRADEELZDORZEHEOERBIZ OV THHREN
=5

2. EERM A% (Experimental methods)
SEEENE . STMRIE L 2% 107 Torr L F BB EZEF v/ \—HTIT o1z, Rh(111)RE & Art
RINAE1200 K TOT7 =—UIZ&H>TERIELIZ. V57TV T A I VFHEK T TOT7=—
JVIZKYERILT-, SRITEREEZE 15 K, 78 K, ERITR->TZEBELT-, DRS £ STM &IFAIDE
BEZEFYUN—EANT. D257 RELTREELLEZAEL .

3. #EERLE (Results and discussion)
JZ7zVIT8RE 15 K TERBETHE MULERFELTRAISN =, WENEIFXT FT7To D (11
X NETFLVEMEFROFEBRBICRONTEY., SREFIEEMEFHNTIEBL TRELRRE
HAMMIEEFLEN MO — AT, EFLVEMBFEHAIRRITIMFIESh, V52
ETLGWD, EREBEFERFITOVTOBEFREDREMNS., SRIFRREALFHEEEZHRL TSI L
DAL - REZE 78 KICEIF AL, IEEAMRESNER 5 nm L TDISREM R EH
Tz, BRTIEESSITIREAETL. V5RRETSTIVDTIRALICHEET . RTYTOTS
TIVDRAMUBERICBELTREL TV BT DRBIRANTMILIZIF, RISAZICEDHEK
BT SXEVIEEDNBASN., VTR A XDEVIHIGELIZARIMLIRDE LD A ST,

4. #E5% (Summary)
ARARTIE, 57z IR FEHRARLREETHREL, REFORBEREOEFIRE. /57X
2O ERERXTHOMICLT,

References

[1] X. Liu et al., Progress in Surface Science 90, 397-443 (2015).

[2] A.T. N'Diaye et al., Phys. Rev. Lett. 97, 215501 (2006).

[3] J. Wintterlin and M.-L. Bocquet, Surface Science 603, 1841-1852 (2009).
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MgB, KUA AU RIETERMLI-6 BIRFTVILKFZRDE X FRIRART L
WEHEAY WAEA" BERFF " BEER " FRFEF® PISK® RHkERMH®
Arpita Varadwaj ®, /NEIE A ©, JEHERIGA °, ¥
AR, ©ERAEE, CHRREX, PHIKK
Soft X-ray absorption spectra of 6-membered ring hydrogen-boride thin film
synthesized from MgB: by ion exchange method
M. Niibe®, K. Yamaguchi®, T. Sumi®, M. Horio*, Y. Saito®, T. Nakashima®, Y. Ando®,

A. Varadwaj®, M. Kotsugi®, T. Kondo®, I. Matsuda®
AISSP Univ. Tokyo, BAIST, °Tokyo Univ. Sci., °Tsukuba Univ.

1. F:#HEE 2 EHEB (Introduction: background and aim of this study)
MgB2 72 EDERBAVIEMIZIL 6 BIR. 5-7 ERIGED2RTKRVERVNTI—VERABLI-EBIRIE
BN ELHY. BRIEIINODERBRVIEMIYA AU RBEEAVTHRIREKFZDAD LK
5FME R KkFGFERDT7U  HB)EERKL[]. TOEFHEELGELRARNTE 2] "UFRIE
FEEICERIELOT VTR THS=0. LEIFRE LTz HB > —FD B K-XANES ARIMJLIZIEERD
ROBRILYMOE—IL@<ERIEINT=[2], KR T, BHOBRILHLEEEEZ I XTHILICL
Y. B KEETIEEAERRILYDEL XANES AR LEFT=,
2. EEX/IEIDF % (Experimental / Theoretical methods)
HB [&. 7Er;=FJ)LBEH T MgB2 MR LY A AL RBAEZRAWLTERL. O —MRDEDZE Ni A
wia EICHHESE -, COEME Ar FEKICHU-FFED FHOME IR UVSOR, BL-5B
[SEU, N2 AREFE L= A—T N\ T TRIERILE —IZEYA T, SSITAEF/N\—IC
N2 HFRTO—S LA SRELT-, XANES DAIE T LB FIRE(TEY)EDFAI, FH-IZEER
FEERA - FEARINLOD DFT 5HEF1TUL, BIEEEEELT,
3. #ERLELEZ (Results and discussion)
Fig. 1[cSERIELI-6 BIRARVIL/KFED BK K
IREHIZEHTDH XANES ARV ILETRT , BITEDEE
R REHBG TEY EATL, FEAERIEYME—
(194 eV) D RNV BIFEARINLER T,
—7 . XANES AR k)LD DFT §t5 % CASTEP
O—FAWTE4 RFDERE HB —MIDUVTIT
oz FTFELEZARIMLIEERER—HL. Fi=
BEIRLF—BRIOE—E—VEnEEIZHEKTS F Calc.
e ot=,
4. #53%(Summary)
AARDOHER. FIMETHARAT7UDEFIKE
ZRYEHEICREBATESIEA BRSNS,
References
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Si(1D)-(x)-In REDEEF S RILRT L3 AN —RIE
EE M2 AR/ =g
AR IR
Scanning tunneling potentiometry of the Si(111)-(4x1)-In surface
Masayuki Hamada*, Yukio Hasegawa *

AISSP, the Univ. of Tokyo

RABRGEFEICH /AT —ILTT I ERATESFERELT. EEF RILIRTU I3 AMN)—(STP:
scanning tunneling potentiometry) &%, COFiEI&, HH KRB FTICERN RN TLHIKEE
(BER7O0—KEB) DEM I zE . EBF RILIEME (STM) ICLSRE R ERBICHEEH T FET,
F/RT—ILDEVNERSEEELUWVLANILDBH TEVWBH S BEFZHEROBERNH D, Bohi:
REBEEMBELETAILICE > T RARFRATY T MHER A RMEOEELTORESE
LD EET /R T—ILTIRAIENTES,

INET. HLX. REREDHFCTEEKNFENDIZEDZL, SiER L TOERBRTIREIZELY
ERENDREBEAREEEE DFESRE TO STP AEEERT 50, TE-BEEEHTE
595 STPEEZMFL. TOMHREFHEEL TERBMGREIRELRED Si(111)-(7x7)&RED STP Al
EETV. SNETHRASA TOVEWMIBER TOBMEILOFENBESHNICLIZ[1], ZZT. ROEK
EHRELT, 7x7 RMEIZ In RFEEF - BNEE L TERTES Si(111)-(4x1)-In REBHEEEERL
fzo SHIE. ZOFRD In EFIEEOMEBHARICEHKICHEALZEAEDOBONVEEEZE D1 XTE
BTHY. T 4lmFIO—TEICLAIREERGEAEICKY In RBREFHEICFIT(ox) EE (oy)
FRDOREESIEEEIEO TRELEA M (ox/oy ~ 60)ZFDIENME SN TLNB[R]NS T, STP
DFOMEEEZHIBETLIEELLTHEREICEKIEN, T2 T, STPAIEEZIT>THIZETA, Fig. 1.0 &>
[ZIn &€BEFHEIERTETIREB(Q)ETNICHIET B (D)EZREFICIRET S EITHYIL
12 CORIIZHEFLANIILDBEEZBFE TELEE DN REET. EABEIELHIXIEH TORE
W ZHIF. REERGEDEARCRERFRATYIDEEIZOVWTHRETHFETH D,

@ oo (R o
r'.' . ; ! “*

Ll >
f

-
0nm 10nm — Ouv

Fig. 1: (a) Topographic image (b) Potential image
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Local transport properties on Pb monolayers formed on Si(111)
Masahiro Haze”, Masayuki Hamada”, Yukio Hasegawa”
Alnstitute for Sold State Physics

1. F:#HEE &L BB (Introduction: background and aim of this study)

FHESGEIRERFRIMG MM ORTYITGEICEETHEEZALNDD . nm RT— L TE
DEIGBRREBRTEHIEEBLTIEED, EBEF O RIIVIEMBEER—RELIZERI O RILKR
T 3AM) (STP)E[1,2]l&. nm R — )LD EM D EE PV RAT—ILDBSILZERTUIvILE
B TES=D. TDLILGHEIRROEREICDEADIERITRALGFETHS, —FH. CNET.
FEAED STPARFERBEADEATHY . BETOEFHROCHIGHRICEET HHERI
BENTIHEA2T=,

2. EER/BIHD A% (Experimental / Theoretical methods)

ZC T BARHISEHMORIREABERIRIE T TO STPAICLAREAEBRILERTU I vIL
BIEZE{T otz BFHE, Si(111) LICH STz P BREFEEEZRAV -, ERHSFERTHDT:-
. REEBERICOAERDTRNST-H.STPAIFEIZEL TS,

3. #ER&E% (Results and discussion)

(a)  Topography (b)  Potential

BIERBDONRTSTBLEERIEERT 264mv
DI VDBIERRE Fig.1 [ZRY . BR .
HRIZFETITRTUO v ILENEELTL g
BIERHD, RTFU SR ILDIEE A BRR )
HRESIERICHIGLTWSA, ZORT omy

(&, RTYTEBENWTRTU v ILAES
MIZEELTWDZEM D, ERIERICE
(TBRATYTDHEILIFEAEZNIEN
$|otf=, EBHIZ, HIBENM T TOREETT
L\ ZDRERART[3].
4. %3 (Summary) 0 200 400 600
Kfﬁ%flis IE:8 STP i—'ﬁ'éﬁ%ﬁfl(,\f Lateral displacement (nm)
Si(1M1)LIcRmiant- Po BEFE#EED Fig- 1 (a) Topographic image and (b)

—_
O

Height (nm)
Potential (mV)

BEALERTU v ILBEETLN. FOE simultaneously obtained potential image
SIEHDRAEVNEBESAIZLT, taken on Pb/Si(111). (c) Line profiles taken

along the dashed lines in (a) and (b).
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Isotope effects on molecular orientations of water on Pt vicinal surfaces
Takumi Otsuki, Naoki Nagatsuka, Noboru Shibata, Takanori Koitaya, Kazuya Watanabe

Graduate School of Science, Kyoto University, Japan

F-HREREEN

Pt (FIEREICEVVMEEEZLLBROBRIGICEFTEHEBEL TRV D[], RIEDFNFRIED
EOICERIGEES A THD Pt REDRATYTEKRD FOHEEERZEBRTHENEEICL
%, AHAETIE HICRGEEDBVRETHS PH5E53)ITKBELERL. ATAXAUHRER
RAEWRE 5L (HD-VSFG) ZRLVAZET OH(B LD OD) DEMZE ST WEBEE R 1=,

[11 N. Hoshi et al. Electrochimica Acta 112, 899 (2013).
[2] N. Nagatsuka et al. J. Phys. Chem. Lett. 13, 7660 (2022).
[3] N. Nagatsuka et al. J. Phys. Chem. C 127, 8104 (2023).

2. EROAE
FRTTRTHEEBEZT (< 5 x 1078 Pa) TITL. SEHT (L PY553) BEESHHERL V=, B8
REEHHELIRIC 145 K TR FERRET 5Lk YK EEEER LT, HD-VSFG HIE (%
RN L RETENR UL REBN TV, FHRAE
IS AT R RERBLERIL, £ KOBER o e
[ SR RIBEE (TPD) I2kY R T, Sab N :
3 pELES SE Iy
Fig. 1 = PY(553)&EI<R#& LT H,0(D:0)® OH(OD) R = [ & N/ ]
" R _ 3200 3250 3300 3350 3400
FERBIEL D Im ORRIMLETRT . HoO TIEHEED M = Wovenambor o)
MIZHE-T 3250 cm™ HEICRDE—IMNEN SHIZHE  (b)
FEECTBE FITERBBITE—IDBNIZ D0 T 2 00l 0eqmmmsioos
[F 0.49 ML A T DFEETIE 2420 cm™' [CE—U DN B HY, iosw/ ]
0.63 ML 2B 2HEATHEERMBIE—IN T, —i
Fig. 2 [Z Im XORRIMLOEEAEDHEREKENET oo 7m0 a0
T o HO TIRRZEEOREMIC O ERESEAETICEML IR Wavenumber (cm")
TWA®DIZxL. D0 TlX 0.6 ML U ECHEiE®REABAFIL Fig. 1 Im x@ spectra of (a)
TWB, £ EREETE H0 OEHAREMR D,0 Ligg  120/P553) and (b) DO/PY(553)
LT 14 LFEH>TNS, ChEDERNETEICHHEKS |
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Fig. 2 Area intensity of Im x® of
H,0/Pt(553), D2O/Pt(553)


こうぞう
P 5


P6

DFT investigation on oxygen reduction reaction over nitrogen (N) doped
graphdiyne as an electrocatalyst: the importance of preadsorbed OH* and
solvation effect

Yuelin Wang?, Thanh Ngoc Pham?, Harry H. Halim?, Likai YanB, Yoshitada Morikawa?”
ADepartment of Precision Engineering, Graduate School of Engineering, Osaka University,
Japan

BFaculty of Chemistry, Northeast Normal University, China

1. Introduction: background and aim of this study

Fuel cells are an innovative and efficient energy conversion technology that operates with
electrochemical reactions. Recently, a new-type carbon material named graphdiyne (GDY), a rising
star of 2D carbon allotropes with one-atom thick planar layers, has achieved the coexistence of sp
and sp2 hybridized carbon atoms in a 2D planar structure. Nitrogen (N) doped graphdiyne (GDY)
has been synthesized and proved that the ORR electrocatalytic activity catalyzed by N-doped GDY
is significantly improved [1], however, the roles of sp-N (including sp-N1 and sp-N2) and pyridinic
(Pyri)-N dopants in mediating the ORR are still unclear.

2. Theoretical methods

DFT calculations as well as ab initio molecular dynamics (AIMD) were performed with the
Simulation Tool for the Atom Technology (STATE) program package [2]. The revised PBE (RPBE)
functional with the Grimme’s van der Waals (vdW) correction (D2) was employed to describe the
weak dispersion interactions between various intermediates and surfaces as well as to describe
water-water interaction more accurately.

3. Results and discussion

To clarify which sp-N or Pyri-N creates the active site for ORR, we systematically studied the ORR
mechanism on sp-N1GDY and pyri-NGDY support by graphene (G) with solvation effect. Firstly,
we found that the dissociative mechanism is preferred on sp-N1GDY/G and the surface is easily
terminated by OH* intermediate, while OH* preadsorbed surface (sp-N1GDY(OH)/G) prefers the
associative mechanism. The calculated free energy diagram, a model with water solvent gives a
more appropriate estimation of the overpotential than the one without water solvent, and sp-
N1GDY/G with OH* preadsorbed has a lower overpotential (0.46 V) which is close to the
experiment value (0.36 V), compared with Pyri-NGDY/G (0.75 V).

4. Summary

In this work [3], the sp-N1GDY/G with OH* preadsorbed surface has the highest ORR
electrocatalytic activity and the neighboring C site of -COH-N moiety is the active site for ORR.
Incorporation of the solvation effect is of importance because n with the solvation effect (0.46 V) is
much closer to the experimental one (0.36 V). Our work highlights the importance of considering
solvation effects in designing and optimizing catalysts for ORR and other chemical reactions.
References

[1] Y. Zhao et al., Nat. Chem., 10 (2018), 924-931. [2] Y. Morikawa, Phys. Rev. B: Condens. Matter Mater. Phys.,
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Controlling molecular self-assemblies of 3,5-dinitrobenzoic acid on Ag(111) surface
Hyungjun Park”B, Emiko Kazuma”B, Minhui Lee*B, Yousoo KimAB
AThe University of Tokyo, BRIKEN

1. Introduction: background and aim of this study
Molecular self-assembly provides highly ordered organic layers on surfaces with various
functionalities." For the rational design of molecular self-assembly, understanding the structure
and formation mechanism of the molecular assembly is essential. In this study, we investigate
the molecular assemblies of 3,5-dinitrobenzoic acid (DNBA) on Ag (111) with various structures
which were controlled by the annealing time at room temperature (RT).

2. Experimental methods
A scanning tunneling microscope (STM) was used to observe surface structures at ~5 K in
ultrahigh vacuum (UHV). Samples were prepared by the deposition of DNBA molecules on a
Ag (111) single crystal at RT and various surface densities, followed by annealing at RT.

3. Results and discussion

Fig. 1 Structural changes by RT annealing and the structure of the 2D film structure.

1D rods and 2D films of DNBA were formed on Ag (111) surface by the deposition of molecules
at RT. The 2D film structures consist of an ordered array of DNBA hexamers with central Ag
atoms. It was found that there are three structures of 2D films with different stability (Fig. 1).
From the observed structure, it is postulated that DNBA molecules are deprotonated to form a
hexamer complex with COO™-Ag bond, which sequentially formed ordered 2D molecular film.?

4. Summary
By the annealing process at RT, the DNBA molecules assembled to form various structures.
For precise interpretation of the specific structure and formation mechanism of the hexamer
complex, DFT calculation and additional STM experiments will be conducted.

References

[1]J. V. Barth, Annu. Rev. Phys. Chem. 2007, 58, 375

[2] K. L. Svane, et al., J. Chem. Phys. 2018, 149, 164710
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Change in property of MoS2-FET by alcohol solution
Tsuyoshi Takaoka”, Md Nasiruddin®, Hiroki Waizumi®
AIMRAM, Tohoku Univ., Sci. Tohoku Univ., °Eng. Hokkaido Univ.

o}

. Yasuyuki Sainoo”, Tadahiro Komeda”

1. B:ZBHIEEYITTU(MoS)) IE. HEEHE s P DM S E—,
EELBBRMETHY . MIRMRIE S IR ===
SEANIEL AR TREBDL — "> —
h‘ﬁ%é MoS, #B5& & (X tE R EEA K Id T SiO, — 285nm

BEFYMSREREBICIFRCHE g - _
rmm MEDATERIHTED LY | v |
FF AR ELTEB SN TO S, & ¢l

2 Tlt. MoS, £F > R LA & LT H Fig. 1 MoS>-FET with microfluidic channel

W=EBERRISU O ZXZ (MoSF-FET) R AR DR FERHET =D —ELTRIAT S
C&EEBIELT MOSoF-FET AR IELI-EZDESFIED EILERAT =,

2. EERDFAE:SiO/p++Si Bt LIZ MoS, BIRFELELI-DHIZ. LORMNER., EFRIVI ST
1. BEBARBEFDBREEET. MoS,-FET T/ REVERL LTz, MOS2-FET 7/\A ADFKREIZHRY)
DAFILLOX Y (PDMS) HOIA/ORGKFrrILEHEEL, BREB AL (Fig.188]),

3. #EREEE A VOREFrRILETE MoS-FET T/A( R(Z 2-F0/8/—)LIPA) ERLTULVSE
ZD. FLAVERDF—FEREKEM (Id-Vg TRYR) #BIEL -, TDHEE Fig.2(a)lTRLI=&E
Y IPAZFRLIa®HDHE. Id AP LTULLKIEN S Motz I, Fig.2(b)ITRLI-EY. IPA K
MNEELEDDIFE L. 3004 Uh TRNUTWDIGEELERSLE, IPARRNTLSIHZE DA, Id-Vg
DOLEVWEE (Vth) &L BEIEA /NSNS EMNH M 0Tz, MoS,-FET DESMIEE A MoS, F+
FILHEDERICERBICHRTHLICENEREIN TSI LML, ThoDFERIL. IPA FEM
MoS: REICEASINIZLEFICREERMAFTREINDSZL. BLU. BY. IPARKDOTNIZKY, &

EICRELT= IPA 3 FDERMNEIEL. MoS:-FET DERMIMEEMNEILL-, £EZXBND,

4. R RAZEAL
T=F&®D MoS,-FET
DESHMEDOEL
ZRIEL. BRIED
BRHELBIADTE
[CE>TEREANDE
FErREEMEEL.
BRFEICEEN

BARCETERLD
[ZTET =,

(@)

(b)
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Fig. 2 (a) Id-Vg after IPA is introduced on MoS2-FET. (b) Vth and
mobility depending on the velocity of IPA.
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Real-space observation of CO2 molecules on Ag(110) using scanning tunneling
microscopy
Toru Okai”B, Lee Minhui”-B, Maki Inagaki B, Emiko Kazuma 8, Yousoo Kim A8
A The University of Tokyo, B RIKEN

1. F:HEE =B/ (Introduction: background and aim of this study)
A, HBKEBIEOFTELRAMELEINS CO:DETRIGENELGES T AEDOHTHEA
[ZITHN TS FICEEBME TIXEBRICI - TERMMNELRIIENRESNATLDN, ZD
BHIIKRHFEHTHD[1]. TNEEEAME EFTORARGORBENREDFREIZEDLSIC
HFELRICHEEROZDHFMICRAT I ENRBELHSTH D AT TIERARSIZHIT
5E—EETHLIREBIEICER Lz, ERICIEEEMELLTEIVBERETCOZERTHIL
PIRESNTVBERIEANT, FEFREICKLTRELz CO D FOREMERZTHoT=,

2. EER/IE:/ DA% (Experimental / Theoretical methods)
RER(E. BEEEEIER(~5 X 101" torr, ~6 K)D T TEE Y RILIEMEE(STM)Z AL TITH>
fzo EBHEEMRIC A0 Z AT, AR\ ALK FEFEZEBL. EHREE<BOK T
COZ#&BELIERLT=,

3. #5RL#E% (Results and discussion)
Ag(110)RE Tl CO: DML FIEIFEALERLNT | BIREE
() DRI ERESNT- BREEFXZDDELLRERED S
FP.LMSHIBEAEFE N2 nm ORBAYPEEEFE OILNHE
REnt-, REPEELERORFIIEOMICHBEEROAT . F
R FOREMEFEERETFORICETNARSN, COTH
. BRBEOHEBOITERN S FRMBEEERATHLIZLERET
B, TN FEERDBEERICOVNTHMEITIH.P.LAF
TN OE LIRS BE L TURBL A ERA L, T3 |y, oo on A0
ZNZTNICHL TR E T OR FORBMBRERIERIN(K2), L
ML T 2EXORMMEICIEZEVARON, CNIEZED S F-
ERFEOHEEEADEVCERT 2D LHERIND,

4. #&5 (Summary)
AMETIE, STMEFALV =3/ O05EZE/MERICL->T Ag(110) £
[ZR2RELT= CO» D BIREERERIZHFEET S 2 BED D FEREH
f=IZBAB M LTz, G Ag(110) LD CO» P F D ELRERKR

3.0nm
rm

P CO B RIG DB ONRICR T EEERETT S, Fig 2. Desorption of L species
under the tip. (V=20 mV, [=
References 100 pA)

[1] Alexander Bagger et al., ACS Catal. 12, 2561(2022)
[2] N. Hoshi, M. Kato, and Y. Hori, Journal of Electroanalytical Chemistry 440, 283 (1997).
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BHFEZRAL-AENBERECEE-RERNZH BICIA=ZMESTERIT
(28175 Pd/SrTi,0, D& E-1EIK
MR AF5e I, Thanh Ngoc Pham, Beatriz Andrea Choi Tan, A if/&, FE1E #5], BHA &K
88, %I B8
Metal-support interaction of Pd/SrsTizO7 under the three-way catalyst atmosphere
revealed by machine learning enhanced global optimization and first-principles
thermodynamics
T. N. Pham, B. A. C. Tan, Y. Hamamoto, K. Inagaki, I. Hamada and Y. Morikawa
Osaka Univ.

Introduction: Understanding the influence of operating

conditions (e.g. Oz pressure and temperature) on metal-support BN : :ZS;;ZT;%E

interaction (MSI) is important to improve the thermal stability and = = '«‘\\\\

catalytic reactivity of heterogeneous catalysts. However, itis often 2 vl \\ \.\\

difficult to reveal the stability and composition of catalysts due to “ b i B .

the dynamical change (oxidation, reduction, aggregation, etc.) of osf . dnad N

metal species under operando conditions [1]. o 2 4 6 & 10
y

Herein, using a computational operando framework, we
elucidate the MSI of Pd catalysts supported on SrsTizO; (STO)  Fig 1. The formation energy (Ei) of
and y-AlOs under the operating conditions [2] of three-way PdoOy w.r.t to fcc-Pd and
catalyst (TWC). The effect of O2 pressure and substrate on MSI tetragonal PdO.
of the supported PdxO, clusters are evaluated.

Methods: Our computational operando framework combines DFT calculations with machine
learning-enhanced global optimization (GOFEE) [3] and first-principles thermodynamics.
Accurate atomic structures of PdxOy are first sampled by GOFEE method. Binding strengths and
electronic structures analysis are elucidated by DFT. Finally, the stable phases of Pd«Oy under
TWC operating conditions are elucidated by and first-principles thermodynamics.

Results: Fig 1 shows the formation energy (&) of supported PdsOy on STO and y-AlxOs.
where a lower E: indicates stronger binding strength. The stability of the supported cluster
increases upon the increase in the O content, implying that cluster oxidation can enhance the
MSI and oxidative pretreatment can increase the thermal stability of the catalysts. Moreover,
compared with conventional y-Al>O3, the interaction between small PdxOy clusters and STO (001)
surfaces is much stronger, highlighting that the Pd/STO catalyst has higher sintering resistance.
The origin of stronger interaction arises from charge transfer interaction via our electronic
structure analysis.

Summary: We elucidate the MSI of PdxOy on STO and reveal that charge transfer interaction
is important to stabilize the supported cluster on STO. Details will be presented at the conference.

[1] H. Asakura, S. Hosokawa, T. Ina, K. Kato, K. Nitta, K. Uera, T. Uruga, H. Miura, T.
Shishido, J. Ohyama, A. Satsuma, K. Sato, A. Yamamoto, S. Hinokuma, H. Yoshida, M. Machida,
S. Yamazoe, T. Tsukuda, K. Teramura, and T. Tanaka, J. Am. Chem. Soc. 140 (2018) 176.

2] T. N. Pham, B. A. C. Tan. Y. Hamamoto, K. Inagaki, I. Hamada, and Y. Morikawa
(submitted).

[3] M. K. Bisho, B. Hammer, Phys. Rev. Lett., 124 (2020) 086102.
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Pd ¥R ELT- Au REDEZEREERH
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"RERZEMRE, P EBILERRR
Real-space observation of Pd deposited on Au surface
Umi Shin*®, Hirotoshi Kodama®®, Lee Minhui”®, Emiko Kazuma®®, Yousoo Kim"®

AThe University of Tokyo, ®RIKEN,

. B HEE S EB M (Introduction: background and aim of this study)

E, RARERCBERREROAMNF RERRICT SHERMORAENRDOONTIND, /8
SV L-E(Pd-Au) B £ [EE VAR CE—SRBICIBVVEEGMEMEEZ RS B
ELTERZEH TV, Pd-Au BEDE WV EEMEEXSEEICHEIREFRAROCEFREDH
MGEICE o TH0en5 =8 REREDOBRITOT FOREBERFEDFENTLEDHENT
NTEE, KR TIE, Pd-Au S EBEDRFREMDELNEFREOCRERMEICSEAL5E
ZRFLANIIWTHEATHIEEBAMELT, AuREIC Pd ZEABELREBEN L LEREME
ALT=,

. RER/IEFRD A% (Experimental / Theoretical methods)

AHREIE Au(111)/mica REZMEBIZEYEFREL, Pd RFEYMERBEIEDHIETHERLE,
ERLHEBTESEZE(1.3x10" torr), KR T (77K (-196 C)) TEEER F R ILIEMER (STM)

[CKYREREZEITOT=, RN STMEE A=
. #EERLE% (Results and discussion) |:[ﬂ Qc..li. AumiE)| r
[FLSHIZ. Au(111)/mica RE D FHRILEETEIT
f=o REEMBMNIET ZET. AuI)DAYL TR J’ Pd 1] —H
— MBS LURTRERALL:, 5
RIZ, KRIREF YA 0/852 X(Quartz Crystal w :?re e
Microbalance. QCM)i&IZ&Y . Pd D&EREEEZRIE-

t=o Pd ®#&EIF. EEF v /N\—HIZ Pd DEERE i 1
REBLYEAE LIz, QCM BIEIKY. Pd DFEEE _.|.T_|
EHH 3.49x10° A/min ERFELLNIZ(K 1),
RiFL o PdDEBEEZLLITHFELIZAUR
HIZPdZ&EL. ABERMELA-FHOREBEEDELE STM TREMBAILTML =,

Figure 1. Scheme of the experimental setup.

. %&&® (Summary)

ARELI-AUREICPAdEZYIBRETAEHEZEZ . EELE-RADEEDE L EE A&
Lize AEERTIE. STMERDOKEREBFOARBENSPIDRBFHIZLD AuREBENE
BEIZDWTERT 5,

[1] M. Sankar, et. al. Chem. Soc. Rev. 2012, 41, 8099-8139. [2] A. E. Baber, et. al. ACS Nano,
2010, 4, 1637—1645.
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MERFD-ODIERE X BAXDEIRK
WHE BRES, XingYu Su, IEEER

(REKXFWIEBZR)

A rise of nonlinear X-ray spectroscopy for materials science
Iwao Matsuda, Toshihide Sumi, XingYu Su, Masafumi Horio

(the Institute for Solid State Physics, the University of Tokyo)

10 EIXERMOFT-IE X EARELT X BREREFL—
H'—(X-ray Free Electron Laser)h\&Ez% . ZDFIA#HZE
DEBIN TS, RAERITETF LN (KSR OHEEER
[CE>TL—HF—RIRLI-A T AN LERARICKEDERER
WRADNAIETHAHZ (T THEL BRE/NILREKRBEL LS
EFREIHDL. TORER. F2R5 K5 &£ (Second
Harmonic Generation, SHG)7: & M IEFRFL I EFNE D X 2
I THLREL. T2 YERE~NERLUERE X RS
KDRBIENT=[1]. SHG BIRIEEREDFRIMR~ AR
L—H—TLREMABRINEBINTEA . X RICLEHER
TRIEFORFREMNDRFZERNFIATETHD TR
BESIIRRBIREZEMTEIHEAH L. TD=0OW
B TREXMMIVEN-IGREERT SRE-(FLERE
[ LTCEVRAUTRIE T HIEMNTD, DFEYIRE %
EBRG X R TRGTRE -RERRE X 5 561E
1%, RFETERBELZFL)FULILEDEERCY

) F o LEBEHHE - Li KEERIR

10F 2 >

cccccc

05F

X2 (2w) [arb. u]
L 3
| 2

0.0

60 62 64 66

BB © Fe MARIRUN I
0.20F .Jh-.“ \I(I,;:[ ;/

||||||

|||||

Fig.1 Examples of the element-

selective  nonlinear  X-ray

spectroscopy experiments [4,5].

FOLBEBHMDEBREIZETH)FILAF L DYBRHNEBZTERMICIEZ S EICHIILTE
12[2,3,4], F1=. &ifi. LA LM Z BEM BB THILEER SHG(Magnetization-induced
SHG, MSHG) D& BIIZH R IILT=[5]. B 1 D &L3IZ Fe D M 3ZRIVIFD HIBT R I)LF—D SHG
ESPHEBEOMEIGCTHRICELLT 5. AEENMOHAE T, LZERRAIIERR X R
DHDEBRLERSINT[6], SEID X RFERE AL EIWERZOF-EHARTIO—F&
LT FEBLUVERXRDFICEVTRERILDIENEAFEINDS,

1 |. Matsuda, R. Arafune ed., Nonlinear X-ray Spectroscopy for Materials Science (Springer,

2023).
E. Berger, IM et al., Nano Letters 21, 6095 (2021).

C. Woodahl, IM et al., Nat. Mater. 22, 848 (2023).

o o~ W DN

T. Sumi, IM et al., Appl. Phys. Lett. 122, 171601 (2023).
M. Horio, IM et al., Appl. Phys. Lett. 123, 031602 (2023).

C. B. Uzundal, IM et al., Phys. Rev. Lett. 127, 237402 (2021).
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Lowering the hydrogen release temperature of TiHz by ball milling and organic

solvent method

Mei Yuan A, Takahiro Kondo B¢

AGraduate School of Pure and Applied Sciences, University of Tsukuba, Tsukuba 305-8574, Japan.

B Institute of Pure and Applied Sciences, University of Tsukuba, Tsukuba 305-8573, Japan
€ Advanced Institute for Materials Research (WPI-AIMR), Tohoku University, Sendai 980-8577,

Japan

1.

Introduction: background and aim of this study

TiH2 are reported as the hydrogen storage materials
because of high affinity to hydrogen’. Also, it has been
widely applied as catalysts to lower the temperature?.
However, the Hz release property from TiHz2 has not been
well understood especially for the effect of its crystal size
on the Hz release.

Experimental / Theoretical methods

We conducted two methods to prepare samples. (1)
pristine TiH> was subjected to mechanical milling using a
planetary ball milling at 400 rpm/min for different time. (2)
Organic solvent method is mix LiH, TiCls with hydrogen
boride (HB) sheets to synthesize the TiH@HB.

Results and discussion

As shown in Figure 1, the hydrogen release temperature
in the first stage is largely reduced from 470 °C to 310 °C
with increasing ball-milling time. Meanwhile, the
temperature for the second-step hydrogen release
continuously decreased from 530 °C to 420 °C with
increasing ball-milling time. Figure 2 shows a remarkable
improvement in the hydrogen release performance of
synthesized TiH.@HB, with the main peak of the
hydrogen release temperature significantly reduced to
270 °C, compared to commercial TiHz, as much as
decreased 230 °C.

Summary
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Fig.
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o
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TiH,@HB

2 TPD results of the

commercial TiHz2, as-prepared HB
sheets and synthesized TiH-@HB.

The results suggest that ball milling produces smaller sized TiH> enables to reduce the

hydrogen release temperature. TiH2 combined with 2D materials of HB shows a great

potential to lower the hydrogen release temperature.

References
[1] Bhosle, V., Baburaj, E., Miranova, M. & Salama, K. Mater. Sci. Eng. A 356, 190-199 (2003).
[2] Ren, Z. et al. Chem. Eng. J. 427, 131546 (2022).
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CullNRAIZHETET7EFLUE—FFORKEREDERE
EHES . F REN MERHE . BEHAE °. HEENRF . £ FE®
ARIRKE, PELERRAT
Single-molecule observation of acetylene dehydrogenation on Cu(111) surface
Shoma Tateda™®, Minhui Lee™®, Maki Inagaki®, Daiki Katsube®, Emiko Kazuma®®, Yousoo Kim*®

AUniv. of Tokyo, BRIKEN

1. F:#HEE &L BB (Introduction: background and aim of this study)
TEFLY (CoH2) [T T 0mAbKFREDOERICBVTRFRELTHASINDS[1,2], TEF
LUZRFBRRELTERZITIEE . RIGOE—BREELTTEFLUDRBIKRIENEITTEHES
Zot  REICRELE7EFLUORKEREEZE - FLANILTEHATEHILIZEY . TDOR
ISIBRREFHLCEMR T HENTELEHFEINS AR TIE. CUM)REICHITETEFLUD
BRAKBRRIGICOVWT, BE—HFLARILTRICEBREEHEATLIEEZEMEL.

2. EERIE®D A % (Experimental / Theoretical methods)
EER(E, EEPORIILVEMEE (STM) ZRAVTESEZEBREDIRR T CAEET o=, ABHEE
BEZEFYUN—AT CuMBERERERICTEFLUOEFRESEEEL, BRFEIL. FER
BA% R (DFT) St EICKYRREBELRICBIEDEFEITL. STM AIEDHERELLELT-,

3. #ER&E% (Results and discussion)

STM #EL DFT St EMNL. T EFLU A FIE \ /
CutM)RED T Yy SH A MR T L E R /f iy - = WYt
Lt=(Fig.1a). TEFLvBE—sFoLisTMERE 0o SO00 g
$REL. 30 V OBEZIMLIVALERES  (q) N e
ABL HTHRIST HHTIMEENE(Fig.1b)s ~ 2
CORBOBEKFUENET SE, +26VIEIS o ' C. ®
RREAEFE S 52 LR M B(Fig.10). 2. STM 1] ' .’
BOBERFRBLVERIVANAREICED s T 0| C.H,

SHNE. RSEFNET EFLULFRGEET o

ig. 1 (a) Adsorption site of acetylene on
REZFH->THEY.2 DOKELBBLI-ZRFKR  Cu(111) determined by an STM image (Vs =
$(C2) f%é&%i%hé[ﬂ IKEA 1 DT (R 0.1V, It = 25 nA) and DFT calculation. (b)
- eI = Dehydrogenation reaction of acetylene
L= R (CoH) (XERBISN T . 2 DDKEMIXIX  induced by tunneling electrons at 3.0 V (Vs =
— 0t —anE Ry 0.5V, It= 0.5 nA). (c) Dependence of reaction
FIFFI-AEREL T Do EnER TN D, probability on applied voltage (/ = 1.0 nA).

4. #&&% (Summary)

AHRTIE. CuMN)KRAICHETET2FLURFORKRRIEIZDOLT, STM & DFT ZAWT
B—DFLANILTHETET oM, §%.DFT S EZSSICHED . AKRRIED RIGHEZFEMIC

FARDFETHD,

References
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[3] L. J. Lauhon and W. Ho, Phys. Rev. Lett. 84, 1527 (2000).
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FERALEFDIEDFT HEITESD MoS, EEEDKRFEMAEADEFIKE
BEXE " BHhEEM " EXKEAAZZ A AR S EBEEXA
JERES A /MRAFM C IUAE EHER N BEBERY N SEE"
AR PRKXIERE ., CRAHE, PRI K SRIS

Electronic states of hydrogen-induced sulfur vacancies on the MoS:2 basal plane by

ambient pressure photoelectron spectroscopy and DFT calculations
F. Ozaki A, S. Tanaka A, Y. H. Choi A, K. Mukai A, M. Kawamura B, M. Fukuda A,
M. Horio A, T. Koitaya C, S. Yamamoto D, I. Matsuda A, T. Ozaki A, and J. Yoshinobu A
AISSP Univ. of Tokyo, BITC Univ. of Tokyo,
°Dept. of Chem. Kyoto Univ., °SRIS Tohoku Univ.

F #HREREEHN

ZHRIEEVT T MoS: (FBRBEZEL . TEMITKRIEBRFRRIG (HDS) %G E Mg L LT
LALLN TS, MoS; REE TR TKRSFITHLTFEETHAHHY, 600 K {135 T HDS
[CE>TELIHBBEEZIINE Y AR ERYS5D, CNETICEREEZTOREREE OB IO
—JBEMRGE IS THREAZIICET SHARNMTONTEA ] COTOEREZEEEHRTS
CEIFEETHY. HDS D MoS: EEEDREECEIRDEFIKEITRMAATH D, T T,
EEREDORIGEHISEVTERRAEF SN (AP-XPS)[2&Y, HDS BIRIZDWTARSUKRBIEE
fTofzo Ffz. DFT HEICK > TERBMICERA SN - EFREBLOLEZEITL. BRSO MoS, £
EEADEFKEERMBETILEEEL[2,

2. ER/BHOAE
EE&(X. SPring-8 BLO7LSU [ZERESN = AP-XPS ZALV\T. MoS, EE@m Y T ILEKRS
ESRTEENS 750 KETRIEL. TOBRERLEF AN HICE>TRIEL -, DFT 5 E(E. 4%
RERMBETIILOBEREILGTEEZT & BUAELLLE T 5= DAFREMHAEELITO -,
3. WREEE
AP-XPS D#ER M. BiFEE THS 600 K LLEIZHSHE Mo 3d BLU S 2p DIEFEEIRIL
F—E—UHEML . ARIMLEE LN SHREMNBOL TSI EDN A>Tz (Fig. 1) . W%
EMLHETIE, RBRNICBAShE—IDNREEAEKICHERT LD THALRBESINT . &
SIZ.REAZANCEED Mo & S RFADERBEINEL TSI EMNRALIIZEST,
4. faih (a) Mo 3ds, (b) S 2ps);
AR TIE. MoS BEETEICHITHHREZE T 5038 T | 162.18 | 1
0 A229.23 0 162.08 —— 538 K
LDOEFIKEE AP-XPS EDFTHHEIZLY & g — 619K
B CUl, COESITERSNEREZEL § g 16188
HEBORFOBFRELEMAT 5T, § ]
RIGDEHERERDTENTREND, I TN
References 230.0 229.0 163.0 162.0 161.0
[1] G. Wiegenstein et al., J. Phys. Chem. B Binding energy (eV) Binding energy (V)
103, 6913 (1999). Fig. 1 AP-XPS spectra on the MoS;

[2] F. Ozaki et al., ChemPhysChem €20230047 (2023).

basal plane at 600 K (H2 ~1.5 mbar).
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Scanning Tunneling Microscopy/Spectroscopy Studies of
Monolayer FeTe on SrTiO3(001) - V13xV13
Wen Si*®, Bin Yu”*, Satoru Ichinokura®, Toru Hirahara®
ADepartment of Physics, Tokyo Institute of Technology
BThe Institute of Solid State Physics, the University of Tokyo

1. Introduction

Bulk iron telluride (FeTe) exhibits a bicollinear antiferromagnetic (AFM) order under 65 K [1],
which seems to be RKKY-type [2]. However, recent research has revealed a Kondo-like behavior
in FeTe [3], indicating a complicated ground state in it. Our previous study showed that SrTiOs-
\13xV13 substrate causes a lowered C, symmetry on monolayer iron selenide (ML FeSe), which
is a cousin of FeTe; furthermore, we discovered that the electron doping from SrTiOs-V13xV13
substrate surface locally modulates the superconducting gap size of the ML FeSe [4]. The above
findings raise several questions: 1. Can the SrTiOs-V13xV13 substrates lower the rotational
symmetry on the isostructural ML FeTe? 2. Can the Kondo-lattice behavior be observed in the ML
FeTe film? 3. Can the SrTiOs-V13xV13 substrate locally modulates the ground state of ML FeTe?
2. Experimental

To clarify the above points, we performed low-temperature scanning tunneling
microscopy/spectroscopy (STM/STS, T: 5 K ~ 77 K) experiments to measure the surface and
electronic structure of ML FeTe/SrTiO3(001) — V13xV13.

3. Results and discussion [5] \
Figure 1 is the main result of this study, showing the STS 15F
spectra measured on different sites in ML FeTe/ SrTiOs; - \
V13xV13. Due to the substrate modulation, two types of STS
spectra were obtained: both have valley features at the Fermi Ew-
level, and one of them shows kink near +50 mV. Furthermore, 5 :
Both STS spectra can be fitted with the Fano function, illustrating S g
a Kondo scenario in which localized Fe spins are screened by the 05k ;’
conduction electrons. :
Details will be given in the presentation.
References : gz: :' A )
[1] Mostafa Enayat et al., Science 345, 653-656 (2014). - _woBiaso(mV)wo “
[2] Fengjie Ma et al., Phys. Rev. Lett. 102, 177003 (2009). Fig. 1 Two different types
[3]Y. Kim et al., Nat. Commun. 14, 4145 (2023). of STS spectra on ML
[4] Wen Si et al., Phys. Rev. B 105, 104502 (2022). FeTe/SrTiOs - V13x13.

[5] Wen Si et al., to be submitted.
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BRRIGICETOREL -EFBEAN=X LDOMEH
BEOER A X—=2 0 F7XT57TM)F<) A BEREE A RRAKER A
ABURK
Elucidation about mechanisms of electron transfer and heat production in enzymatic
reactions
ASekiguchi Kakeru, “Nuning Anugraph Putri Namari,"Sekine Nanami, “Takeyasu Koutarou

AUniversity of Tsukuba

1. F:#HEE &L BB (Introduction: background and aim of this study)
ERNORIEPCEBETREICHRETHLIN. ERANOREEDYEMNLEAN=X LIFBHASHIICE
NTUOEWL, BRI SFaVR) 7HRREICBTABRRERICEVT. RIGERET H5EXRILE
HIGBEENRELEDRTHEILTIREL -, AMETIHAERKRILBREZETIVOATLL
L.BRERGICEIT5BEEICHRUBEEAND=XLEBATEHIIEEZBNEL,

2. EERIE®D A % (Experimental / Theoretical methods)
BRERRICHVERBLICE>TRESNDZE . BRERICDRIGEEDRHIL 1 TIHEL 78D
MERAHEEZDND, CNERIT A-OICERRICORIGEEICHLT, BRERICORELS
70V BIETYITEERT B ERRSNIZI S0 oBERRICRNBERILZRIEDE
BEICKDLDTHADNRIIKDLDTHLADNEHERT B,
FRABRRIGORIGREDNELREEZEDRAEEZITI BRERIEDRGEEDAETIEE
5 5t V-630Bio (HAZ ) EFALNT, #BE2KR THSH NADH DEEIEIZ &S 340nm DS EE
LZAEL. RAEDBVRERENRIGEEZREL -, RELEDBE TEINILFIRFICA
EASREEBEL-ILEERL. BRRIGPEE TV S ILEBRRIGEREILTLVELNEILO
BEEICEOTRILFIRFICEREZLELSE . TOEREICRELEETATE T HLEHA
=

3. #ER&E% (Results and discussion) Changes in absorbance of 340nm
ABBARCERORGREONEREE
Fig.1 7T, RETHBELEVEOREE .

AmMM T BEEHEDET ARSI, 5 : \\
FEAEELERVTRENRETo T,

4. #&&% (Summary)
ARARTIE, BERIGOBREEAND=XLOD
fREAZBIEL T, BIE REMRET-1ERL . 28 °0 .
PRAARIEEBRORIGEREEZEETHIE I e
EUBOREEER THELL:, | |

Fig. 1 velocity of enzymatic reaction

References
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L—4 —ER# SARPES E3E#RTZNFIRMIR DB F

EHEE . SkE A BEERX S KFIHEE . AE—# " AEXRE . FRFE

PLARMEEX AP BARESR . BEAX—C. EHEK®
ALBRERREHEET ., °WPI-SKCM*, °QST. ° A KB gT £+
The Development of laser based uy-SARPES and nonlinear optical microscopy

Takuma Iwata™®, T. Kosa”, Y. Nishioka”, K. Ohwada®, K. Sumida®, H. Iwasawa®, M. Arita®,
A. Kimura™®, K. Miyamoto®, T. Okuda®, K. Kuroda™ &

AGrad. Sch. Adv. Sci, Eng., Hiorshima Univ., BWPI-SKCM?, °QST, PHiSOR, Hiroshima Univ.

1. F:#HEE &L BB (Introduction: background and aim of this study)

RE RO EFARITIOTAETIMEICEVT. MFEROEZR AR EMICH
(BB F - AEAREAEEE L DNV TWDIEABHLMIZHEST- [1, 2] . — AT, ERFEEERIED
KROONBEEDEMMIGEREN H ST HARFIT DG, TETARRAE TIE, RER O X FRE
DENERBERDEF - AELDESHRELZSHEETRE -AIRIELTEILDTELL—H—0F
MRAEL - HEMMBAEF I NEE LRI AFZEMBEOREEZBEEL-,

2. EERIE®D A % (Experimental / Theoretical methods)

AEV-AESEREFHI (SARPES) . EF-REVDESHKEZEREFATET LR N
FETHD T RRELTL—F—ZRNSLETEN R ERITT HIEMNTE, EF-RE
COEERNRELEMBED LIRS H5FEL%S (U-SARPES) ,

FZRSFEFHE (SHG) (TXFFEDHENIZERGT-0. BB ORHIEDE L E AR
I HBEMIRISERTED, T SMET TORIEEBBITATICEN A RELR =8, u-SARPES &M
HEMTREZETICENTES,

3. #EREEZ (Results and discussion)

M-SARPES: £ XLV XIZkYL—F =%/ /0KKTHIET 10 ym U TDRRYMF A X%
RHLT =, EBIT, TATLVS— BT BB LA EFHHRIZ2DD VLEED BRE VR &H%
WYMFFHIET, AT —UBN T CELGEFREVDIRTAIMLRREAREIZLT= [3],

FERT A PIEMIR: ASTAERFADORATRETI AL TCEAEL-FF., REEZEERSES
CEKY. TARTOIFEMRZETUVILDBIENAIREESES [4].

4. &5 (Summary)
AHARTIE, EFRITAOTAOHMERIZE T 5 MEDOBENE Z DO EMEE % AL TR
BRANSEREEL., ERAZR-HEHEEOBEELTILDTHS. CNEERT H-ODAEF X
DEFRAFEICOVTORRERREARERICTHRET S

References
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[2] K. Kuroda, et. al., Nature Commun., 11, 2888 (2020)
[3] T. lwata et. al., Sci. Rep. in press.

[4] B. Lu, et. al., Rev. Sci. Instrum., 90, 053102 (2019)


こうぞう
P 18


P19

TILIFTERDEDISEIIHERKE LD X RABFHIICL DB
SFERE N, BOREAL AL B KA °L KB HX A ZESRE N THER . ARFAY
MEF AR, PIRARLER, ©EE
Growth mechanism of germanene revealed by in-situ Raman spectroscopy and X-ray
photoemission spectroscopy
Tomoo Terasawa™ B, Seiya Suzuki®, Daiki Katsube® Masahiro Yano”, Yasutaka Tsuda”,
Akitaka Yoshigoe”, and Hidehito Asaoka®”

AJAEA, BUniv. of Tokyo, “RIKEN

1. F:#EESEB M (ntroduction: background and aim of this study)
TIRAUNE Ge RFDNZALRFEHAZBRREFESOL—LTHY . EF/\UFEEIZHL
TRESBEAERDN\RX vy TEMILTESLEN L, TOYHEORIGICEEAF A TS
[1]o ¥¥12, Ge(1M)EAMRIZ Ag BIRZZAB LM EME- HET HET VIRV HBMEITT HRICEH
WTIE. BB LI R DERENB NI ENEETR LR ILIEMEE(STM) PR R EFHRE
T (LEED)Z AWV REFEIIDMEICE > THLMZEIN TE[2,3] KAAETIE. FILIRD
BRERBEOHBAZEMELTTILIRVDERBEDZEDBITUHE SIS IV X BALEFH
FIZ&D Ge DFEERES JFTILEREIZOVTORRAEEZIT 1=,

2. EER/IRBER®D A% (Experimental / Theoretical methods)
BRI EBEEZEFIUN—IZZOBEAITH S LIZZ U BEL S S (FIEES 477 nm) R EAFIE
MR E M AIAATIERE TIToTz, Tz X ERABEF 5 H(XPS)I& SPring-8 BL23 IZH LN THRIEESE
700 eV ICTEMEL =, 3HHHE Ge(1M)EMRIZ Ag F#HEFE R . ArR/\VAZKYFFIEL Ag(111)F&
mx#EmLi=.

3. B ELZE (Results and discussion) _ e v I *E%Tanene ]
BEMBEOSIUHEANKAEORRE Fig1 2|
[25R 9, 320,390°CIZ& LT 300 cm fiFiIcE— : I i gy
IPFELTEY. sp*#EE%EHED Ge LEERTE sf ﬁMWWM
B 520°CITBNTEDE—IEBELILD. SB[ e WA Yo
HEMHALIEBADND, CORMEZRET 5| et PR o]
AHTHE 160 BLU 260 cm [SE—IAHE T | Before |
L. IR ERLI-CEDNFERRTES[3], g e e v =

4. #&i% (Summary) Raman shift (cm-1)

ARRIET T HEAAREIEY T AR Figure. In-situ Raman spectra during
RBIREIZHITH sp*fEEEHEFD Ge DHFEZEAD annealing of Ag thin film on Ge (111)
THALMIZLEz, HEIF. in-situ RFEMBH L Substrate.
in-situ XPS MDFEREMBLTT LI AR DR REIBEERRT 5.
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FROCAHIVEBIRE Fe(Se Te)BRMERNDETREMICLLIEE
BRI A RMILT KA, RIFE A RB)IHER A
AERKHE
Effects of modification by light elements
on topological superconductor Fe(Se, Te) exfoliated flake
S. Shimizu A, R. Akivama A, R. Hobara A, and S. Hasegawa A
ADept. of Phys. Univ. of Tokyo,

1. F:HEE S LB/ (ntroduction: background and aim of this study)

FRAODCHILEBAZBIZELLT L MERECRICENEES R FLELEDTIILIAY . 7T
FTRFNEN, CNHAREBEEICHR HMFOANBZABERELEE TS CERMEI=42)Zeh b,
RERDEFIAVEL—F—ICETIMEFHLLTRELEEZEDTNS, TOMRAODHILBIERE
RTSC)DIEMMELL TIX. CHFETIC Cu.BizSes(HATIL p IKIEBIGZER) [1]4° Pb/TIBiSe: (s IKHBIn
BR/MRODHIVIEZEES) RINRESN TS, LML, REFEENREMN T, T BnEEGEE
E(TIEZENEN 38 K R 10 K IFELBEWNZENRETH D, TDOH T, 2018 £(Z ARPES 4> STS
(&> T TSC THIEFRKINT- Fe(Se,Te)ld. Se/Te LbEAET DL To[EIHZRAT 14 KIZHEL TSC
REMEDOFTERLE LS,

Fe(SeTe)TT7UTILT—ILABKYETHY . RE~NDOREDMICBEANRFORFEA5—
AL—23 (1C)T BIENFAIRETHALEAFEND, TC T BREBERXRTHLAKROTILNEREA
EZICThE TV TEEETNMRBBOMAZERTE BB EEL LR TELIDTIEAGLNE
EAT=o RRR. kR D FeSe TIX/ NIV VBB EFTKREICL LN BKAL MKIZERL=E
DIEHH B[4, < [F Fe(Se,Te) TERRLREMZEITLY., BITEL T ZHD TSC ERZEBEL -,

2. RER/IBIH®D A% (Experimental / Theoretical methods)

INILY Fe(SeTe)EHBEEE T TERML. BRAMEICISYF VI LI KRRFOVFILRFERE

&, insitu 3L A EHERGEATEE CEREROBEXFEHEZAEL -,
3. #EREEZ (Results and discussion)
Fig. 1 ®&3I2 105505227 DKFKEIERR Fe(Se, Te) T,

~ 0.6F ' - ' ;
IKRIEEHATE LB LR EEE A 052Q /Sa.h 5 0.31Q/Sa. ch - Pristine. |
~NEETL, ol 102 KA5 123 KIZERLz, ChidkkxR & '
EEMICEY XY TEEETNCIREHAEMLI-CEIZED Q 04F : , 7
?ﬂ%@ﬂﬁﬁ1‘$7§§%%}o § 0.3k 10" Langmuir exposure_
4. #&&% (Summary) E ol t |

AR TIE. KFIEH Fe(Se T THFYUTHEEDNERE, X 7

EFTHHN LOLRERBLE, COREG, kFICIcE @ 01F g
) Fe(SeTe)NEBFMAR—TINh . F-TNAIREBHKLEML P ook . . . o
f=lEIC&kbEEZAOND, SEBICRBORBEILOFED 0 10 20 30 40
BRIZE > THREBHTL, ICMpeIoS

Fig. 1: Temperature dependence of sheet
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BRF—Th—ROETIILEIEIZH (T D FRIETT RGO R E SRR
AKE A MERE A KR KRER A, pFERE°
ABURKRZE, P UM KEE
Kinetic analysis of nitrogen-doped carbon model catalysts in oxygen reduction
reaction
Shimizu Rei*. Hayashida Kenji*. Takeyasu Kotaro”, Nakamura Junji®

AUniversity of Tsukuba. ® Kyushu University

1. F:WHEESE BB (Introduction: background and aim of this study)
EAE S FRMBHEM(PEFC)EMRBICHITIEHRETRIE(ORR)IZENT. HERAMBEDREL
LTERF—Th—ARUEBSN TS, LWL, BB ERE T TOEMHETARIZMEELLEST
W5, BRIE. EVCURZERDTALALICHEWN T, BNEBRERELESIEZMNETIEET
HFRIBIEL, TORAMELIZEV DU BER (B =D L) DKM ILE ENYBROETERT
HAEZEERASMLTE, — A RICERIVBEUEEFREFTETILIERICOLTIEHALT
BT AMBTIERGFRTAIVRDERNSTDAN=XLEASNITEHIEFEMELT-,

2. RER/IBI/®D A% (Experimental / Theoretical methods)

EUSURBRHREADFN 1,10-7zF>rAY(1,10-phen) FEH—HR2 T 599 (CB) [CEE
ZEEAVTRESE N —EEREE OET LD FAEZ ALz, COMEZAVTERRD
pH EREZER BB ETRICDFEEFTFMETL., FRTAIREBH LIz, £ 202 EFET
Rité 4 EFETRIEERX AT 5182 Nabae-model EX—R EL =B E1THEo1=,

3. #ER&EZ (Results and discussion)
1,10-phen/CB £ 7T )LAME D& pH B R CTORERFEHLZERILFREICIYFHBLI-ESA,
pH 1 M5 pH 11 TIXBEN LR T BEEBITH U EVNERAESERBIZU I . BERERTE
L ERLz. —ApH 12 & pH 13 TIHBREN LRI HEEBITA U EYNEEAMBEERMAICT T
L.BRRERZELF LI, &5IZ, Nabae-model [Z& BB HZEITL, TFNENDRIGEIET E
DERE~NEDBEICHIILIZ. 1KY 0.00015
ETILAIEIZHLNTH pHT1 T242 EF
ERXAEITETLTWSEEZOND,
4. #&im (Summary)
AHFE TIL. Nabae-model ZAL). 4 &
FETRIGE 242 BFETRIGIZDON
TREEREDHTHIETERDORIG
Bt RICEFHOELLZERLSILT
PpHIIZHEWLTH 2+2 BFETHEITHE
TLTWBSILEBHLAICLT,

1,0
10
I30
I

0.0001 |

1 (4)

0.00005

0 0.1 0.2 0.3 0.4
References Potential (V vs RHE)

[1] Azhagumuthu Muthukrishnan, Yuta Nabae. Figl. Current values separated by Nabae-model
dJ. Phys. Chem. C 2016, 120, 39, 22515-22525.
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BT /HFRILT«) MOFs IEEBEEICH T AEIEMEIRILX—RBE}EERTD
SEBEXERE 7Y TaAN—3 0 RDERE)
AEGEEA BIIREE. KAE®

1.

"BAREIL.PEXET

Driving Triplet-Triplet Annihilation Upconversion Systems Utilizing Enhanced

Excitation Energy Transfer in Metal nanoparticles/Porphyrin MOFs
Koki Honma A, Kosuke Sugawa B, Joe Otsuki B
AGrad. Sch. Sci. Tech, Nihon Univ, ®Sci. Tech, Nihon Univ

MEEREBM (Introduction: background and aim of this study)
REROAHEEM THSI=FERERE 7y T/ \—23> (TTA-UC) [F, FSeHEEMEDF
A0S FREEENLEIRILIF—BEIZEDE, BEIRLY—AEZEIRILY—RALTHERT

BT FAMN—DREN AT LTHD. BFE, EBRFT/FFE TTA-UC VAT LIZEATSHIL
T, BERATSXEVHIB (LSPR) ITHSHAEBIZICL ST TTA-UC VAT LD MRHERERE
THORARMNRESN TS V. F-, EEEHBEE SR (MOFs) [SARBREFLER/—Fhb
BHMERIEEYMTHY, BFELAEHFMZH IR ELTRMShDDOH5 2.
ZITAMETIE, €BF/HFHRILT4)2 MOFs EBHEEFICTAAEIZICTEREINDS

FELMEFEMMALI UC RitgasfELl:.
FER 7% E4E R (Experimental methods and results)

IV THREINTIRT/HF (AgNPS) &R ITFL A2
UhMESSN T ITO EfR EICEHEMEERATEMLIZ. T0
%, AREMFELTPA AYTRSALRFS T LRIV I«
1)> (Pd-TCPP), £B/—FELTHMAAUDDIEREIND
MOFs #L AV —/\(LA¥—(LbL)JEICKYRRLI- 2. &5
12, ZQLIZRYLVERYI—TR) I AANE AL EEE
BEL, UC EiREERLT-(AgNPs k¥ &1t UC £irES R
EiRET D). Fig. 1(a) @ LbL ;&% 3 A VL IToTHERR
JkILHis UC/AgNPs [23LVT 365, 406 nm (S LSP E—9%
#AIL, 417,529 nm [Z Pd-TCPP @ Soret && Q HIZIRES
NBE—O%EAILI-C &N D MOFs & AgNPs D#EAEAR
BEnf-. ISIZFig. 1(b) &Y, SR E UC/AgNPs D UC %
HBELLLET 5L UC/AgNPs D FEFIEEM 1.9 {E181AL T
WAHIEMNFERSINT-. LIEDFERT AgNPs @ LSPR 2k
T MOFs h T LU -hiigtEiE T /L ¥ —% UC HIELTERY
HE TSI EERELTLS.

1) S. Jin et al., ACS Photonics, 2018, 5, 5025.

2) Zhenyu Zhou et al., J. Mater. Chem. A, 2020, 8, 25941—
25950
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The study of hydrogeneration of boron materials
Heming YinA, Jingmin Tang”, Yuki Tsujikawa*, Haruto Sakurai?, Kazuki Yamaguchi*
Masafumi Horio*,Iwao Matsuda”*
AThe Institute for Solid State Physics,The University of Tokyo,Kashiwa,Chiba 277-
8581, Japan

1. Introduction: background and aim of this study

While bulk While bulk boron behaves more like an insulator, hydrogenated boron (HB) sheets are
expected to have semi-metallic properties and sonificated boron to have metallic properties [1].
During the synthesis process, boron materials are prone to react with oxygen in the air or adsorb
oxygen atoms on their surfaces, causing contamination of the materials and reducing their purity
[2]. If oxygen adheres to the surface of the sample, its supposed semi-metallic or metallic
properties cannot be revealed. Hydrogeneration can be expected as a suitable approach to
reduce the samples by adsorbing H atoms onto the surface. Besides new H-B bonds being
formed, oxygen atoms can also be expected to be released from the surface of the materials.
We thus studied changes in the chemical states of boron materials through hydrogenation.

2. Experimental / Theoretical methods

HB sheet was synthesized via ion exchange reaction by using ion exchange resin, acetonitrile
and MgB2 powder followed by stirring and drying at 343K in a non-air atmosphere. Sonificated
boron was synthesized by using probe sonic machine under NMP solution and drying up to
obtain the powder. Hydrogeneration was operated in 510 Torr Hz pressure for 10min to adsorb
3000 Langmuir H2 and XPS spectra were measured at the incident photon energies of 285eV
and 630eV for B1s, O1s and valence band.

3. Results and discussion

After the hydrogeneration, bulk boron did not show obvious reaction since the XPS results of the
O1s and B1s peak position did not change. For sonificated boron, the O1s peak intensity
decreased heavily while B1s intensity of the B-O bond decreased and the valence band binding
energy did not show obvious change, which means boron may get released from oxygen
adsorption. For the HB sheet, O1s peak intensity decreased obviously with the introduced
hydrogen atoms increasing from 3000L to 6000L, and the B 1s of the B-B bond remained
unchanged but the B-O bond intensity became larger, which may imply a new chemical bond
such as B-O-H was formed on the surface.

4. Summary

By using the hydrogeneration technique, the binding energy change of B1s, O1s and the valence
band were studied. As a result, for bulk boron, there was no obvious change under any
hydrogeneration condition. The O1s intensity of sonificated boron decreased with the
hydrogeneration proceeding, and the B1s peak width of the B-O bond also decreased. For the
HB sheet, O1s intensity decreased while the hydrogeneration proceeds particularly during the
increase of introduced H> from 3000L to 6000L, and the B1s of the B-O bond got larger which
may imply a new chemical bond like B-O-H is formed. For all these samples, valence band
energies did not show obvious changes.

References

[1] Takahiro Kondo. Chem. Lett. 52, 611-621 (2023).

[2] Reiya Kawamura et al., Nature Communications, 10, 4880 (2019).
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Machine learning molecular dynamics simulation of vibration driven CO2
hydrogenation to formate on Cu(111) surface
Harry H. Halim, Yoshitada Morikawa

Graduate School of Engineering, Osaka University

1. Introduction: background and aim of this study
Methanol synthesis from CO2 hydrogenation plays critical roles in tackling the global warming
issue but precise behavior of the synthesis, under operating conditions, has not been fully
elucidated. Through molecular-beam experiment, it has been shown that the hydrogenation
can be promoted by increasing the vibrational and translational energies of CO,, in which the
vibrational energy is thought to play more significant role [1]. However, such experiment only
allows the control of the average vibrational energy of gas CO2. Considering there are multiple
vibrational modes, and possible initials states of CO», question is raised on which initial states
could give best promotion to the reaction. The aim of this study is to elucidate the dependence
of the initial states of gas COzto the probability of the hydrogenation, and eventually to the rate
of reaction that can be compared to experiment such as time resolved vibration spectroscopy.

2. Theoretical methods
A set of machine-learning molecular dynamics (MLMD) simulations has been performed. Unlike
the experiment, MLMD allows precise control and analysis of initial vibrational states of CO-
(i.e., bending and stretching modes) combined with translational energy and incident angles.
This enables the detail investigation on the trajectory of CO2 during the hydrogenation.

3. Results and discussion
The MLMD can well reproduce the atomic forces and the kinetic
energy profile of COz interacting with H on Cu surface. Moreover,
the MLMD can significantly accelerate the vibrational analysis of
CO: and still retain the accuracy level of DFT. Different combination

of vibrational states gives different results in terms of minimum
translational energy required to undergo hydrogenation. More _
excited CO2 bending and upward bent geometry of CO2 helps to il
reduce the required translational energy of CO: to perform ~
hydrogenation (Fig. 1). 2 Ve

4. Summary

Fig. 1 Hydrogenation is
In this research, we conducted the simulation of molecular beam )

promoted by controlling
experiment using MLMD to find more efficient way in promoting

initial states of CO..
the CO2 hydrogenation process through the excitation of the
bending mode and control of geometric phase of CO- by adjustment of the initial states.
References

[1] Quan, J. et al. Nat. Chem. 11, (2019) 722-729.
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RSV EBIZEB TSRV T4 EED EFIRELE
Liu Jingyang. RIF B, /Mra HH, EE —th
EWNEE
Modification of electronic states in tetraphenylporphyrin thin film by polariton
formation
Jingyang Liu, Naoki Nagatsuka, Takanori Koitaya, Kazuya Watanabe

Graduate School of Science, Kyoto University, Japan

1. F-HARERLEW
BE EMEOHEERICE>TELSRIYN BREFIAL T, MEREEARELERAT
HRAMNTEEIN T[] CNETOEITHARTIE, A FEERDRERE—FEIBKRE~DE
BLBEFBLOBEESICEBLIEZMAMNIZFLEALE THY . A FRDERDEFKRENRS R
[CKYUEDESBEEFEZTENEVNSIRITDVNTIEIFEAEREBRBIN T oz, ALK TIE.
TIVEZ) LERITBRATFET IS 7RIV 4) U (TPP)BIED WML IREBFEERL . EERST
ARGMVBIEMNSRI USRI LD EFRELREEBILI=, TPP ORUIRARI ML (TFEL K
IN%RY Soret #r&F ZH5 intensity borrowing LT=#E 3D Q T~ DEFE N HHY[2]. TPP @
Soret FHEHIE T HRIRBE—FLOBRBEEZTRCLIIGEICQFICEDIILGEAMNEEZ LN E
RN,
2. EBRBEROFE
MNHIRBEIESEZEFI/N—(A X104 Pa)ATHERERLICEBTHIETHERL -, 7ILEZ
VLEEY TPP FT7INIFEUI U EICEEM}TI=E T RTUT45A0 M $ 0.3 mm)Z@EMER
L. ERICREFLLERICEBL -, ZBEPICERORFARIMLEEHRIL, TDIARIMLIIK
FHHBHMIFHELLEB TS ETEREEZHEL -,
Fig. 112 AI(10 nm)/TPP(80 nm) DEHEI Al &3 NN
ESDBRORSARIMLERT , Al DIEA ALK
Y HEEICHIRFNREIN, TNITHENS
NURDIRLF—LTMNREND. Al DEES & z
FHENMEE . KOBBIIMETES D, KSY S 3
FICEBRINEREIEE RELT 1R TEZON
%, {25 T. Fig. 1 DFREKENTRLT= dip BARSUK
> DEBITILF—ITHIET S, TPP ERDIRIR —fom
ARGMLDE—H ELET HTET, KUY =2 =
RI= &k 5 BB I ¥ — B ARSI, T w0 w0 w0 w0 w0 o ew T
wavelength / nm
References Fig. 1 Reflectance s;ectra of the resonant
[11 F. Herrera and J. Owrutsky J. Chem. Phys. 152, cavity as a function of the deposition
100902 (2020). thickness of the top Al layer (top).
[2] F. Santoro et al. J. Chem. Phys. 128, 224311 Absorption spectrum of TPP film (bottom).

(2008).
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(V3xV3)R30#EEM DB A NS Si(111)E LD FES Pb &+
IIHIEE, EEE R, TEG@E. RE)ISE#
RIRKEYMERRR
Incommensurate Pb adsorption phase on Si(111) derived from (v3xV3)R30°
Masamichi Yamada, Yudai Sato, Masahiro Haze, Yukio Hasegawa
The Institute for Solid State Physics, The University of Tokyo

Si(111)%° Ge(111)E L IZ81 (Pb) 7455 T S L. F—BDFTEREF. SIC(striped-incommensurate)&
EIENZFEEENHIRT 5, TOEZDHEBERIL. Si(IM)E TIL 4/3 KU T hIZ/hEL, Ge(111)
ETIEHTMKEN, SSLEFEARETEMEFNERTET IAMIKRDIELTHERFNKRE
135tz E—REHETRSZLIEIMEYELLY, EFE. Si(111)-Pb-SIC 2D TH, (V3xV3)R30°
ELTREBMEFENTHONTOSDH THD[1]. AAZE TIERIEEKET LERAL. (V3xV3)R30°4E:E
MoD—EMEEREEZ DI EICEY . Bl STMEOFHERHATELIBENENINDSILEETT

Fig.1 [&. Si(111)-Pb-SIC #&D STM B TH 5. R DAL EFE . POV EEA RN THE
EERELTWVS, FKRBE BHDWEEDIBICEELNHY  IBEVFEROHEAREIZETIL TS,
NETOFELID, BOENETIE, SEAIE SI(MNE LD H3 HAR(NZALDHD)  BOIELVE
TIEX T4 AMNE2BEFDEL)ICHELTNAZEMS MO TS, T-PPIELVEEE THERN
HIERBTUNRONEN. HIHDE T4 HEMZ DT LI,
PR 120°81YEHY . Au(111)E D herringbone % &
5 E&EICHE-TLNS,

Fig2 ICEK A DETILETRT , Fig.2(a)l& T i Si(111)& %
A LA (N3x\3)RI0HEETH D, KFEAHM ([11-2]) D
Pb RFFIZ0 M5 16 FTHEFEMFITTLS, TEIORYU 2
FIBOFRBRFIZRT LI, BB ORFIICKRER
H3 YA b2 EODRFHEND, LED 14, 16 5B TIE.
FERFOROEBEREFNHI VA ELH5, FHIBED
BFIE. 7, 95 BDEFREFDLIIC, Si-SifsE
DELIZHS, COREMV3 #EETIE. Tt a)
Si(111)DV3 FEE# 6.65A IZHLRT.Pb RFERED ¢
2 1% 7.00 ADBDRYKREWN =, KELREMBSHM -
MBI EIZH D, Fig.2(b)l. (a)&#EA @ ([1-10])
(2 4.2%[ERSE . 16 SIEDFRBRFEREL H3
YAMIERSELDTHS, CDEE.7, 95IH
DEBRFEIHTILBERMICKY. REL T4 %L
N, EETRT HIMS T4 NEBEOMNZEILTHE
BHEFIINEND, CORFHHA. STMEDD
THITERIIICHEATHEEZLND,

M v v v
- b o aha®
@ >y

QIS N W

Yy vy v v v v w
b % nwtata o N'eo'w'
NP7 AR VO SRR we Iy

Fig.2 a) (¥3xV3)R30°. b) 4.2% expanded.

[1]1 T.-L. Chan et al., Phys. Rev. B, 68 (2003) 045410.
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EREREE_SARREEZNALLLETETIALY/NILAOF vy T L AT
He Bt " =EH KA EE BRCC BA MERY
WE " ME EES ok e FE F
ARAMIMERE PRIEKE, CYIRTIUIMER
Gapless detection of broadband terahertz pulses using
second-harmonic generation from a metal surface in air
Shunsuke Tanaka”", Yuta Murotani®, Shunsuke A. Sato®®, Tomohiro Fujimoto”,
Takuya Matsuda”, Natsuki Kanda”, Ryusuke Matsunaga”®, and Jun Yoshinobu®
AThe Institute for Solid State Physics, The University of Tokyo,
BThe University of Tsukuba, °Max Planck Institute

FAF=BIE, TIANILY (THZ) LA BH SN KR Pt RENSHRET IE_SHRRRE
(SHG) F5& E A~ 1=[1], Ti:sapphire L——(Solstice Ace: 7 W, 45 fs, 1 kHz)D H HZE=DIZ%H
F,. —ARFRZBL—F—FRERKTSATIZED THZ /ULAFEE2]ZAL., £5— 41X SHG D £
KRHELTRAW =, THZ /LRZEEFRIV/ LR ERE, pRATPtERAICEALL. PtREZRITL
1=TEf- SHG XENEFERBETAEL =, THZ/VLR%E 500 Hz [CEFL T, A EFERZEHLD
EEEOYIAUBRHETHIET, THZ /L RIZES SHG HIEELE Ab, #151=,

1@)IFEBRAZ(EOC) YT T ERIZK>TEHiiLz THz BIFER THD, 2D THz /NLRE
FRAWTARIE LTz Al DFFERFEAE 1(b)TH D, TN TN OBRIERE T —)IEBRT HILITLo
THREERBARINLAE 1(c)TH D, EO YT T RIZK>TEHE Lz AR B AR ML (F#R)
(. BLRERR M 7 THZ L FIZHIBREM TS, ThIZ EO 2T YU S 1ALV GaP RN T+ /
VIRIRPERRNTO/LRAGEBEEZHEDOFETHD, INITKHL. Ay DDFAKRBARIML
(B [EBEH&T 20 THZ FTHF vV T HKARBA AR 5 E TETLVD, COLEHE THZ /LRADF
YT LR & PtREZ T THRKESS—CTHARETH A LN R TE . =B L KRB LR
FEZFAL. NMTRAEEZHEELLEVFTLL THz /3L X H % air-metal coherent detection
(AMCD) &4 131+ 1=[1],

o~
(2]
~

R . (a) EO sampling (b) AMCD
ERBRAEAD THz /SILADFE 40 ———t

T

N E 30 o 60 7 ; 1 = From (a) T
i@ﬁ%ﬂf)‘*ﬁ&)f/]\éb\:tf)\rgs § 20 (‘3 40'_ ] § = From (b)
Dby DRERIFERHFHDODTHz & 10 3 20f 18

=M 3 2 50 ST °
BIHFRE S HR(TFISH)Yt & §.10 4 oF . gom L
ERRENS SHG XD TFHI<H A 0 20 R 1?0 20 S o0 ; 10 15 20
*Té_&’&?a*bf— %;}E'c(i Delay time (ps) Delay time (ps) Frequency (THz)
CeEhERL : Fig. 1 (a) The THz waveform measured by EO sampling
LiINbOs fE@ Mo RAESE - THz with a GaP crystal. (b) The time profile of Ala, using the
JLRERAL = AMCD BlE# R THz pulse of (a). (c) The red and blue lines correspond to

) N the amplitude spectra obtained from the time traces of (a)
ECRBARRICE D Ay and (b), respectively. The gray line shows a noise floor

IaL—LaUkEBRLENT S measured for (b) without THz pulses.

References

[1]1 S. Tanaka et al., Applied Physics Letters 122, 251101 (2023). selected as a featured article.
[2] J. Dai et al., Physical Review Letters 103, 023001 (2009).
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RFBREBEETLSN)/SDIZHEFEFRNARAFEANI O TAHRELER
BAREWR, LT K. RIFE. RAJIHEF]
RAHE
Helicity-dependent photocurrent induced by circularly polarized infrared light
at an atomic-layer superstructure (T1,Sn)/Si(111)
Ibuki Taniuchi, Ryota Akiyama, Rei Hobara, and Shuji Hasegawa
University of Tokyo

1. F:HEE R LB/ (ntroduction: background and aim of this study)
FREAEIERE AEBSEZH OO WEICBFLTREVEFIATIFELLGAFEEZED
TW5, HFICTEVDREVEEREFRZF OYERE CRREVIERAFITTREY EBENY
XM ELDE=H. ARKICEK>TREVERMICEFAMESN., EMBETHEERAERE
LSS, FBRMESNZEFICE > TERSINDIREV fiE . FREVR—LHRTERM
[CHETHIEETED [14]. AR TIE. WEEFTHEFIOLVWEFBRABEEYE THS
(TLSN)/SI(MN)AEDSTLANBDRAE LA AL RERETELI MR ALEROBEIE, Z0
AN=XLOFEREEHELT,

2. EERIE®D A % (Experimental / Theoretical methods)
HBEEZ(UHV)Fro/N\—HT Si(1M1)-7 X7 FRKREIZHDFRIEZFD—EICELY TIRF. Sn
RFE#&BEL. (TI,Sn)/Si(111)-V3 x V3 REBH#EEEERLT=[5]. HULTEL UHV Fro/—R
DBIEMEIZHAHEBEL., E2a—FR—bENLTARRELEZARBIZESTL(Fig.1(a)). MiHD I
THZERNAAEREFIv/N\—LH (@) (b)  leftside right side
BLI=Oy s (LT TITRIE LT, Ll P S EmEe W

.- 70
65
*- .60°
50"
40"

3. #HRLE% (Results and discussion)
ALCEEHRRABRDI>L . ARSE
5 (HDP)D B ST &5 LU BR ST
BIRFMEE Fig.1(0)I[TRT . x ARD
RS SRET I S & HDP (318
KL, ERIGTIEERARAEERT
%Zoéb(:F:Jﬁﬁ'téﬁiW))\%q‘biilx Fig. 1 (a) Schematics of the experimental set-up
L2 QARSI ERST HL, HDP around the sample. (b) x position dependence of
AHERLTz. CNIESETITRE DR HDP at various incident angles observed in
WRRTHY . RITOER. REVEL (T1,Sn)/Si(111)-V3 x V3.
EHEEAICKDIREVDREES
EARAMEmTOREVR—ILHRDEERRELTHIAT 5 ENTES,

4. #E3% (Summary)

(TLSN)/SI(MN)REBEBEICEV T, EXRBMESNTELD LT RS HDP Z&BIL -, ChiF
AEVHEMREERICLIBREEREREVR—ILIRDEENRELTHERTE,

References

[1]1D. Fan et al., Phys. Rev. Res. 2, 023055 (2020). [2] K. N. Okada et al., Phys. Rev. B 93,

081403(R) (2016). [3] W. Wu et al., Opt. Express 30, 15085-15095 (2022) [4] S. D. Ganichev and

W. Prettl, J. Phys. Cond. Mat. 15, R935 (2003). [5] D. V. Gruznev et al., Phys. Rev. B 91, 035421

(2015).
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Yo AR —HL—TSTIUICEIT5BIEDHEIR
1EmEmRSE A LT KA BIIEKEA A BEHHEK ®, Yogendra Kumar °, Amit Kumar °,
Bt HEE—B. BAEH. RA)IMER A
"RRAFERZREEZZRARH P LEXRERSFALHERAR 2 —
Emergence of superconductivity in Yb-intercalated epitaxial graphene
Shunsuke Sato”, Ryota Akiyama®, Ryotaro Minakawa”, Yudai Miyai®, Yogendra Kumar®,
Amit KumarB, Jehong Jung”, Shinichiro Ideta®, Kenya Shimada®, Shuji Hasegawa”
ADept. of Phys., the Univ. of Tokyo, BHSRC, Hiroshima Univ.

1. F:HEE S LB (ntroduction: background and aim of this study)
TS5z EBRICERRFEAI—HAL—MNIC)T LR F-EFEENEILL. BRRITHHEEE
ATED, HRIFLFINCZ Ca-IC VST TRIZENFET HLEHMELI[1MN.ICH STz T
DERICEICEHBIZEREFZD1HICEEFES>TULV=, Yb-IC T 5Tz TIXEMHMICZ Tc =
1.71 K DBEENFRSN[2]. BEIZYb DBEFHEN Ca LIFKREGEICELENSBIGENH
BINIEED TERKEWD, MZTHAR LRI Yb-IC FS57xohF ) —BEH 90 K D%
Ny CEEHRREL- AMBTIHBEEHRAULTOEF- RFHEEDOHRBAZEREL .

2. EERIE®D A % (Experimental / Theoretical methods)
4H-SiC(0001) LICEAfHBEETRALIz- 2 B 57z (CxL. BEEZTMRLLEAL Yb R %E
LTYb-IC U357z % ERLT-, RHEED /33— %R A&, Yb EBEICE ST/ N\ I7—EBRERD
6V3%x6V3 ARV RASEZ  V3xV3 D RRYRMHIR (K 1(a)) LI=Z &M, /Ay T7—[BE SiC HiR
DEE. TV BRIDZENZNIC YD BEAShIzEHESND, EELI-HB I TBEEZE S
MoRYH ST ICERGEREEFTolz, £, BIIC/ERE L5 # T ARPES BIEH1To1=,

3. #EE&LEZ (Results and discussion)

—_
o
~

BREENEDBR, Teoe= 165 o S A e s e e
K, Tez = 0.85 K DRBIEHEART S ol ,7; -
(ZLHTERIL= (B 1(b) o Ft=. -V B s | // e e
HEDRERTEIEIZ BKT ERIHES w2 e s
SEMD. 2 REBEHATHD. N (oo 5o / | 0007 e
ARPES BIFETI&. Yb @ IC DHETTE 05 10 15 20 25
EBITTSFTIVIZEBFAR—TEND Temparstiie [K]

CENRERENT-. F1-. IC #IZ(F Yb Fig | @ The RHEED pattem of Yb-intercalated graphene. Sharp V33 spots were observed
. . . (indicated by orange arrows and circles). (b) Temperature dependence of sheet resistivity of Yb-
AFEERI LT 5T ISR DR
X5, Dirac B2 Yb DRAEENEFE 1o the surface. The transition temperatures of superconductivity, Te"< and e, are 1.65 K and 0.85
EABELBHONEFry LB K ropectively
Ntz BLEBICF S TRD M EFRELTOMEEZH UL EARLGEDEVWEF RN RTH
FEMEEFOREELH D, CORITDOVTIESEFMFANTUKFETH D,
4. #&&% (Summary)
Yb-ICJ57xy MBS EZ in situ 4 IFEHBEIGERTEEZITL. FIHTHEIZE(Tc = 1.65 K)& &
HBILT=, ARPES BIETIL Yo Af LI LT ST M INURDRAEE ZDNHIKELNFERSINT=,
References
[1] S. Ichinokura et al., ACS Nano 10, 2761 (2016). /T. Haruko et al., ACS Nano 16, 3582 (2022).
[2] C. Hwang et al., Phys. Rev. B 90, 115417 (2014).

intercalated graphene by in situ electrical transport measurements under magnetic field applied normal
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Cu (MDD EREICER LR VIEHDKRRBICEAT 2R
BHEKX SIFE? Heming Yin', Jingmin Tang', IULOEA*
EEESE " WHEE"
RRAZE YHEHRAER
Study of hydrogen deposition of copper boride formed on Cu(111) substrate
Haruto Sakurai® , Yuki Tsujikawa”®, Heming Yin?, Jingmin Tang?, Kazuki
Yamaguchi* , Masafumi Horio”, Iwao Matsuda”
AISSP, the University of Tokyo
MREREEM
Cu/zZn it (E. ZEERE(CO)E AL/ —L(CHOH)NEL BT B2 H—RUUH AL
BifiZEET 0. BR- SERENDETHA-OMELICA T RICHEBORFRLSH
EEORENBHBLELTO TS, COLILERDOP, CHET 3 RABERTIIERNFH
BeTHo1=RLER(CuB)AS Cu(111) R E LICA K ARETH D ENBES M EHT=[2], K
MR FHED 2 KR 2{LRA(CuB)EE L. Ho R FIRFBEZRR . TDILZ2HEEE
BALMZTHIEZBRET B,
EERERDAE
ERIET. SIRILF—INRFAREED T+ T7I8)—BL13 [ZT hv =285¢eV,
1050eV DHXERANT X IAEBEF N HEIT 0Tz, CuB HHHE. ArR/\waLT7=——)LI0LHE
[CKYFRIELT= Cu(111)EtRZ . 500°CIRETMERLGA LD FRIE 24—k (MBE
B THRORERBIEDIELICEYVER LTz, KFEDFHEEIL. 5.0%x10° Torr DKFRH
ABFES T T 300 BT o1=,
BREER
EB CUMNADKERFERTIE. Cu2p E— I DEREIRILE—RIADI TR
gBRIESNT=, CuB ~DKFRS \?712?5'([& B1s DE—VILEWNKIFEAE Rongh o=,
LML, Cu2p E—2(F, ®REEIRILF—RINSTRL, STMEIXF R Cu(11)&kYHK
Ehvotz, COEERMS. CuB i%ﬁ! SO TKRDFHIERREL. REKRFEFIECus
EICHESEREFEIND,
E
CuB [CKRDFERBIE . TOXPSARIMLEHBILI-. Bls E—VIZEWNMIRoNA
Motz Cu2p DE—VIZIEEHEEIRILF—RIANDL ITDBAISN . KFRDFORERE
R EERILT=, KFEREBSE = CuB M Cu DILEIREEIL. BB Cu(1M)~KFRZEBL
=R D Cu LY IEICTHFELTLS I &M o=,

Reference

[1] T. Koitaya et al, ACS catalysis 9, 4539 (2019).

[2] Y. Tsujikawa et al., Phys. Rev. B 106, 205406 (2022)
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Cu(977) B & Pd/Cu(977) REIZH 11542/ —IIL D KR K IE
ROEF A RES " AFENTAHFE= FEE"
"RIEKEYIEIRRT
Dehydrogenation of methanol on Cu(977) and Pd/Cu(977) surfaces
Yoshiko Sakaguchi, Wataru Osada, Shunsuke Tanaka, Kozo Mukai, Jun Yoshinobu
AThe Institute for Solid State Physics, The University of Tokyo

. FHIREREEN

AR/ —IVIEHRRIGYEDRFEGY | EREEED 30% LU ENRILLTILTERAERENS
[1]e —A.CulFA/—ILDERPHERGICALSN, REIZHTEA2/—IILDRELFBTE
(&R <HATEINTLVS[2], Cu DIEFRHE TIEAR/— L DI R IZFFLETLALB] 2. K
MR TIZRTYTEED Cu(977)REH LU Pd E&LIELT= PAICU(977)EFEI=H+E. A42/—
ILDWRIE - BB - RIS ETEE RS HT(TPD)E KU F S RETRIN S K (IRAS)IZE Y LT,

2. EROAE
EERIL. IRAS Y RTLETPD VR T LEREBELZEBEEZEF IV /N\—NTITofz, T ArR
INVRET=Z— LD YA YILIZKY ., KERESN T Cu(Q77)REZFEH LIz, TORMEIZ Pd &
EL.BRERFAESET/LVAE Pd/Cu(977)REEERLT-,

3. ﬁ%&%g '““S%O'I&..'m 'b,CKHIOH‘cra{cki‘ng‘ o |
AR/ —)LERFESHE T Cu(977)& PA/ICu(977)RE Bl [\ ek CH,0
=511 TPD ORE Fig.1 (SRT. 360K 158 ¢ | N [T A
IZE=ERLE 30 DILZERDOBRBEAERAISN ., RIL T TRy T
LT7IWVTEREREL Iz, 72, 245 KE 345 KITK  wassz L B T
FOBBE—DRASH, ThEOBREEAH 5| "l w25 S
1:1 THo1=TEMD, ROKILGRIEEHEBRILT=, 2

CH3sOH—CH30 +H (1) o
H = 1/2 H, ) B e ®
CH30 — CH»0 + 1/2 H» (3) Fig.1 TPD spectra of methanol
RISHEEEBBIT S5-I, PRAKEERBLE-RE adsorbed Cu(977) and Pd/Cu(977)
T IRAS BIEZ1ToT=#ER . PEKRIEIANT O THS
EHh otz £ PADFEICKY. X(1)B)EADBEREIMEEIN TSI LN LM o1,

4. L
AT TIL, Cu(977)& PA/Cu(977)REIZH (B A2 /—ILDRRKFIE REIZDWNT, TPD &
IRAS BIFEIZLYERZITL, CNODRE TIEKRIEREDERMEL T, [FIF 100%1)LL
FILTERDERTHIE. ZLTRIGHFREERIIANF O ETH LI EEXHLMIILT =, Fi=. Pd [EA
PR ERERILLATILTERANDBRKRILERET 2ERALH S,

References

[1] M. I. Malik, et al., Catalysts,11 (2021) 893.
[2] J. Niu et al., International Journal of Hydrogen Energy, 47, 15 (2022) 9183-9200.
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Zn/CuMMDETLAERE TO T+ —A— D5 EEE
MR EXKAEB RES EERBISA Y PAERS KR JSEKRERA
AHURKEE, ® I'CNER
decomposition kinetics of formate on Zn/Cu(111) model catalyst surface
ATetta Takeuchi, “Koyo TsudaA, BJunji Nakamura , “Takahiro Kondo
And “Kotaro Takeyasu
A University of Tsukuba, ® "CNER

F: £ A& & B (Introduction: background and aim of this study)
THEMIZ CODKRFIT L D A K /) — /VERBUGIE CulZn/AlOs AR VL ST 2
2N, R T Zn OFEIIR EH LN o T RVWENREL B D, ZHE THAx OIS
N—T7 Tl Cu(MNEFEET AVRIEIZEBIT D CO KFIIZL D A X/ — VB RRGIZ DN
TN X =LA T T T LOEREAT ST, AR TIE A ) — VA RRSE D FRIETH 5
74 —A—1 (HCOOa.) 7% Cu(MMM)EfEIHIC Zn 255 LT-E T VAl ECoRd g2k 2
62T 5 BTt 21T o 72,
EEX/IRER D i% (Experimental / Theoretical methods)

ARFGE UL, B BZE RS SETE T T Cu(11) BiS S B 7 LTkt LT Zn 27635 L7-
Zn/ICu(1M)ET VB A ERR L, ZOREICXMBERZETHZ L T74+—A— 1 (HCOO,)
BER LT, 74— A— FOWFE LTcET M CHIRNBERER 21T > -, RBRERMNOET
JLAREE FIZ Zn (3 0.08 BEFELI-EHERISh T,

#% R &2 (Results and discussion)

Cu(MNIZH 5412 400 K132 Cu(111)-7 4 — A — S g
E—ZIZNA T, Zn-7 4 — A — NMTHRT D87 2 i v —
7 H3 456 KAFTICBiZi Sz, ZOMRNG 7+ —A— oy
R DTEMEL = RV ¥ —% K 5 & 124 kdimol & FLFEH Hav,
Cu(111)-7 4 —A— b & g LT 16 kd/mol KX\ 2 &350
oty THEZNIZE ST —A— MR LEINTZZ &
EZEWRLTWDS, AROWEHEZR SV AF T AF L
(H2COO0.) b ZENDINREZ T H ETHEL, Zn/Cu(111)IC il

onZn/Cu(l11)

Intensity (arb, units)

396K 456 K
1 ] 1

BIFTDHCOrAY ) —NUHD T RNV —F AT 7T L& E S a0 w0 50

. Temperature (K)
L7 Fig. 1 : Profile of formate
decomposition
#&5% (Summary)
APRTIE Zn/Cu(11)ETLEEZERL. ZORETHDIA—FA—rDHRBEFZEHRAIL-, T

DFER Zn [2IFTH—A—FERELT HREDHHEVSTEREFT=.


こうぞう
P 32


P 33

Eim e EKBRNIBICEDHRVIE KR — D KB ADZ X LOEFER
TH=ELA REMNS A FOERAPESIEC. NBHEMC. BFEEZ C. hEHEEED,
Rikf— B, 5 BHIKIE— BF, mmkmIsh BE
AR KR, B3R KM - ZeroEFM-TREMS, C EFRIFER T RARKE. OCWE-#
HHZEHEAE. E ALK WPI-AIMR, F B 4L K IMR
Exploration of Hydrogen Desorption Mechanism of HB Sheets by High-Temperature
and High-Pressure Hydrogen Treatment
Y. Yasuda A, K. Goto A, N. Noguchi #, Y. Nakahira ¢, R. Utsumi €, H. Saitoh €, S.
Nakano P, S. Ito B, M. Hikichi B, S. Orimo & F, and T. Kondo B E
AUniv. Tsukuba, BTREMS, Institute of Pure and Applied Sciences and ZeroEFM, Univ.
Tsukuba, “QST, PNIMS, EWPI-AIMR, Tohoku Univ., FIMR, Tohoku Univ.

1. F:HREREEN

2017 . HLLW ZRAYME THAHHRVILKRHB)— D ERMNERESNT[1], HB —F 4
BEMEMMELTHRAGISANAFSIN TS, ERENT= HB U —ME 3 il 2 EF#EA(B-H-B
BR)DANLLELERFASN TV BETEE 290 2 EFHRAB-HER)ZETLHEET
HEHZEMHRESINTIVS[2], HB 2 —k&E 150~1200 CHDIELVREEFE TKREHRE T 5.
ENDIBEDTFY—EICEDEDEDONESIMNEHOMN>TLVEN, AR TIE, HB U —+D#EE

EKFBREDBERERELMNITEHIELBELT,
2. EE/BEROAE
BEKREFHTEBEETICTHRAGELG TN
LIEBLT- HB o —hEREL. FT-IR THAEWREZ.
TPD TR FFIEZEFTEL =,
3. MRLEBE
Fig. 1 [Z&IBED YT ILTHIELSI= H-TPD T
Hd. REEREICEOTRARE—IMEICKELGE
MNHERRTED, ThIZEhh T FT-IR BIE TIE
YT IREIZRELGEEHDNGEI Tz, CEDIR
REGATHOIZ. HRIED—MEIDKRIFEFIC
BB LUK R EDETIVEEELT,
4. fEEm
AR TIE, HRAGEHTRELI- HB O —DFE
BREBLEKEREFEOERZIT o=, COFEE.
¥)—7% BH HEENM RSN TV SIZHLEHLL T IRIA
VEESHETOKRREN GBS -, BETIE.
NoDIEREHATIKEREETIVETRT,
References
[1] H. Nishino, et al., J. Am. Chem. Soc. 139 (2017) 13761.
[2] S. Tominaka, et al., Chem. 6 (2020) 406.
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Figure 1. M/z=2 TPD of normal HB
sheets and some annealed HB sheets
(Intensity values are normalized with

the maximum value as 1)
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Cu(INFKAIZHITAHFTEDKHRILRE
SEEE . KBS MHFE= BFEN " SEE®
TR IR
Hydrogenation reaction of formic acid on Cu(997)
H. Yoshioka, W. Osada, K. Mukai, S. Tanaka and J. Yoshinobu
ISSP, Univ. of Tokyo

HBECRENRARD—DOTHS CO HHEZ NS 2HED—DEL TR —fliEZE AL V= CO2
DDA/ —)LADKFALRISIZER A= TULB[1], C0 RIS IE R RE O RA LR AZH
fZHY, Cu RE TIE. formate(HCOO)EMN L EWREFELL TERAINTHEY . HEHLGHEIKREEZ
BN TS, F=. Cu ATy 7T REIEL Cu(111)REIZLLR . FEE(HCOOH)H S &Y %< D formate
BEERTHIENADDDTIVS[2,3], E5IZ, Cu DR TYTHAMZEH S formate A KRR
SICB 5T 3 LBEINTULS[4], RBE TIE., FfzI< formate D KFIL RIGRBEERT S
CEEFHMELT, BFRKFETEEE R WRFESIE - Cu(997)FE(HCOOH/H/Cu(997)) D% %
To1=

. REBROAE

ERIIBEREEFUN—ICHREL-ENBEEFIRIILF—ELS HH(HREELS)L M EH
BEHHEHQMS)IZEYIToT=, fHE Ne* RSB T ETZ— o T H AL 7)LIZEY . KRFE
SN Cu(997)FREZEEMBLI=, RFIRKFRIIMELI- W T4SAVMTERSE T,

. RBREBEE

formate MD/KF L PREMAZER T H1=0IZ,

HREELS Bl % 7 >7=. Fig.1 % 300 K [ZAn3AL7= — fecbdun
HCOOH/H/Cu(997)3kE D HREELS ARk ILE R

¥, COFER(L. bidentate formate LK KR F AR
BELTWAIEERLTWVAILITIA T, $if=lZ 64,
136, 178, 192 meV OE—V &L=, ThZTh
dioxymethylene (H2.COO**)® & OCO, vs OCO, w e e .

T T
60 80 100 120 140 160 180 200

CHZ, 0 CH; (:'J'FEII?E L/f:o Energy loss (meV)

] v.0co
168

& 0CO

1 9 v, Cu-H

125 v, Cu-H

| 147
v, 0CO
136 |

Normalized Intensity

.

Fig. 1 HREEL spectra for HCOOH/
H/Cu(997), H/Cu(997), HCOOH/Cu
(997) after heating to 300 K.

AHFE TIE, HCOOH/H/Cu(997) &R E D &A% 171>
1=, formate M KR AL RE{ALL T dioxymethylene
ZREL. RILLTILTERDRGBEERILT-,

References
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[2] Y. Shiozawa, et al., J. Chem. Phys., 152(2020), 044703
[3] W. Osada, et al., J. Phys. Chem. C, 126(2022), 8354
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2BL—Y—FBREITISAVICKDEHERN/ ILRZAN-RERES S E
BILEMTFA° BREENC EAEAC (AR EEE IKEEC FEE
AR, PR AR
Surface vibrational spectroscopy using broadband infrared pulse
generated from two-color laser-induced air plasma
Risako Kameyama”, Shunsuke Tanaka®, Yuta Murotani®, Takuya Matsuda®, Natsuki Kanda®,
Ryusuke Matsunaga®, and Jun Yoshinobu®
AGraduate School of Science, The University of Tokyo, BISSP, University of Tokyo.

1. F-HAREREEHN
KRECTOILERICEBOBRIZIE, RAICENFETITEAROBHINEETH S, DL
HEEEEERELNFES T, SRRV RS HEEEEET S, IREFERFKLE(V-SFG)7
FEF REICHBRGIRS S HETHY . BE/NILAXEAVWTHIEIRN OB BTN T
ETh, MFAETIE AFTHELTHWASFRN D RRBICHENHY . & E KL EE(>2000 cm™)
TOMENMMTHONTE -, [1] —A. ERIKEEE (<600 cm™) &, &E D F-ERE ORI E—F
FEUHO. REARSOBITIZEETH D, TLTAMETIE. HEEEFIELIAETRESE
FIEHERN TRV T BRRMEEZ ST LHIE V-SFG 2 EDRFEEH A=,

2. RBROAE
AARTRHWEZETEFNA L. 2 BL—YF—FEIT7TISAVICL>THRESE -, [2]
Ti:sapphire L—H—M 5 DEKKEE, BBO #ERMNORESE - 2 FEDE—LEELRPITENKL.
To3RREFESE T, ZTHOMFSNEHEDSH, 200 THz LT DENE Si VINELTEA
RN ER . T L —EHADO—FHENRENRR TN A—ITBLTIRFEH AR A EF
Tzo CCTHEBLREFRMEEARAZHABMREANERBS L, RETHEL: SFG TN AB/ALE
ALT SFG RRHMLERT-, REETERELT, GaAs(100)E SRk EL . GaAs(100)EE
IZZ W LT-5 5 FE & (Polymethyl methacrylate, PMMA)®D V-SFG &Hil%&1To7=,

3. HEREBE
AS/NILRASEDOEFEHEEMN 0 ps DIFE . 55 V-SFG ARIFLDRKIE. GaAs(100)M 5D
TNELUTNS, BRELEBEZILIFSHE. GaAs oD SFG EEMNEEL. ML E—IRIRAEEZE(C
T2 TL%, Thid. GaAs Do DIRENIFFRBESHAEICTHEL. IREFHHAEL PMMA Mo DR
FHIBESNHEHINEINGIEEEZONDS, ZZTHLMNT- 500-3000 cm™ [24H =5 V-SFG AR
IRIVIZEITHE—VDRKEIE PMMA O FNARI-SIVARIMLTDIDESH LT —HLT=,

4. #EW
ARETIK. 2 BL—HF—FRITISAVICE>THRAESTLEFEFN/NVILRALEZRNT,
500-3000 cm™' D EE#HEE X v L RICEHRITESILHE V-SFG 2t iEERFELI-.

References
[11Y. R. Shen, Second Harmonic and Sum-Frequency Spectroscopy (WORLD SCIENTIFIC, 2022).
[2] X. Xie, J. Dai, and X.C. Zhang, Phys. Rev. Lett. 96, 075005, 1-4 (2006).
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FREDHILIEIZIK Bi,Se; DEEMS A DEL SN
TR A IRED Bt A R E— B BiREN A
"B - MR P RE K EE RN R
Real-space Landau-level spectroscopy of the topological insulator Bi2Ses
S. Yoshizawa, Y. Hattori, K. Edagawa, K. Sagisaka
ANational Institute for Materials Science, BThe University of Tokyo

ZRABFRICEEARISRVDESESINSE. EFOY//OMAVEEGNEFLSN. SV
AoEMATESND, MRODHILIEZIR BiSe; D RITHERERELHISICL>TSUE Y
EFIESN D, BEICEHIE - BERTTHONIZEER M R ILIEME (STM) BIE [1] TIE. Fox
VARG VIZ[[nB] DIRTFHEE DT A D EGMABRASINTEY (B (EHIH. n [ET52F %4
D) . NETASVIEFREFEDOHELLTEREIND, CNITMA T, ZTILEIR)LE—
EEEIZIETU A D LR &Y MOV Mg & | AR S TV, T DREIRIE R AR 512,

HihHNIEZOMMBEEDRRZESHNICT S0, BHE (16 T)  BER (1.6 K DHE. T
IVEERREDS A I EMDEEREEE STMEFE > TR, Bi.Se; HfE @AM T TIvS<
VEICKYERSh. BEEEh CTERIHIIETESREEZE.STM REDKZAICENT 1
mV QYT HERTIREL : [V IR EBIENICHM A T2 ETRRAA—VFERBFLT,

EERTHLNIEZERILARIMLIZIE, FZTILEIRIILE—00H £20 mV OFEFE T, L£1THE
EEBROMMEENRNIZ (Fig. 1) COIRILF—FEAD D KA A—DEFARDE, TRILF—IC
KELTRBEZZEZRSEBRHIVIETFIROBENFBISN . ST VEMDIER n = 6-7 ITHIG
LI-BABRA/ — RO R TE . ChIE RTUI v LD EME L DO RDR T =5 4 %

DRBEHZER TLHEBERSND,

ECAT. . TAIVIEFOREFIRE
X2 O THY n BEDSUEEL

=
=}

o
@

En B0/ —FEEORSEn-—11 &,
>
D/—RELDOHEAIOERENS, R 2,
USMELEL STM TlRAEAEL 1= 02 ]
HLOMNBEEIN D=0, WA/ —KiE 00 —
_ -0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10
EITEATERNELITHE TILEREA Vi)

ShTLERL bhhh ORRTHE
f/— RO RS N R (R
hTHS,

Fig. 1: Tunneling spectrum of the cleaved surface of
Bi>Ses exhibiting the Landau levels and the “fine

structure” near the zero bias.
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Improving Zinc Oxide (ZnO) Semiconductor as A Photocatalyst
Rabiatul Aliah Binti Mahmud*®, Abdul Rahman Bin Mohamed®, Yoshitada Morikawa®
ASchool of Chemical Engineering, Universiti Sains Malaysia, 14300 Nibong Tebal, Penang,
Malaysia, BAffiliation Department of Precision Engineering, Graduate School of Engineering,
Osaka University, 2—1 Yamadaoka, Suita 565—0871, Osaka, Japan

In photocatalysis field, ZnO is widely investigated as substitute material to TiO> semiconductor due
its excellent properties. With the band gap value of ~3.4 eV, high exciton binding energy (60 meV)
and exhibits n-type semiconductor makes it as an interesting material [1]. However, it still
possessed some drawbacks such as poor visible light responsive and high recombination of charge
carrier [2]. To overcome these disadvantages, coupling with other materials and formation of
defects in the ZnO structure is necessary. Herein, we investigated two types of modification: (i)
graphene coupling ZnO and (ii) defective ZnO to improve the performance of the photocatalyst.
1. Experimental methods
The catalyst was synthesized by using solvothermal method [3,4]. The (i) and (ii) modification
was conducted in a liquid-phase and gas-phase batch reaction, respectively. The sample was
analyzed by Ultraviolet-Visible Diffuse Reflectance Spectroscopy (UV-Vis DRS) and
Photoluminescence Spectroscopy.
2. Results and discussion

The band gap narrowing, and lower recombination of

charge carrier were observed by UV-Vis DRS and () Grapbene coupling W 200 | ) Defecthve 210
(a) : e)

Photoluminescence analysis. The (i) modification has

significantly improved the light absorption and reduced

the recombination of charge carriers. The (ii) modification

has showed an improvement in charge carrier with

insignificant in band gap narrowing. Besides that, the U By

defects density responsible for the photocatalyst’s

enhancement was successfully identified. ﬁ J A
3. Summary

In this research, we observed the enhancement of ZnO as

photocatalyst with addition of graphene and defects Fig. 1 (a) UV-Vis DRS of (i and

(b) and (c) Photoluminescence
of (i) and (ii).

density in ZnO structure.

References

[1] . M. Hegazy, J. Environ. Chem. Eng, 8 (2020) 103387.
[2] N. S. Ferreira, Cent. Eur. J. Chem, 60 (2021) 4475.

[3] R. A. Mahmud, Mat. Res. Bull, 128 (2020) 110876.

[4] R. A. Mahmud, J. Environ. Chem. Eng, 11 (2023) 109637.


こうぞう
P 37


P 38

B RAREICH DB RIS D E S LK EF S
RAEIES) KA HE, MRAFHR, RIFER. B2t

RKRE

Structure-dependent decomposition of formic acid on single-crystal Cu surfaces

Hiroki Yasumura, Atsuki Mizutani, Takanori Koitaya, Naoki Nagatsuka, Kazuya Watanabe

Department of Chemistry, Graduate School of Science, Kyoto University, Japan

1. Introduction THILA—F(HCOO) [T, ZEILRFRETRISIZE T HEELGHREAETHY
[1]. EYDHIT CuMREIZHWTFEDBEEICEDTHIA—FERDEMICDONTHEARLNT
W5 [24], RATHARERFASE. FBAEMRISE KU THILA—OIGEREEIZIEE A IKESE
NEETEHEEALONDD . TORECHEMICEAL TIXWELITHONIZEGE>TLVGEWL, 22T
ARARTIEHOMEFZRABEANT, FEBHERCEIVERLIZT4HILA—FDOREKE
[2DLT, FOARFRINSD FiE (IRAS) ZIELHET HEHDREH FMFZE AV THANT,

2. Experimental methods EEREIELGLSEA LT H I 5 R E #5 &5 # (Cu(100), Cu(110),
Cu(MN)FB KU Cu(997) #ALVNTITo Tz HEHFE. Ar RN A LT Z— LEEHEIITIZEIZKY
FRRETERELZ TOR. AHEZESEEREEILICHBEIL. FBRZEBEELLEAS IRAS BIE
1101, RIGHR TR, RIERBESEREF R TREIREBOEFTET o=,

3. Results and discussion Fig. 1 [Z¥EFESR (£ 2x107° mbar) THRIFELTz IRAS ARIK)L
ERT . TARTOFBEMER/REHLT 1307-1361 cm™ [ZIRFFE T AL A—FD OCO *FH#ER
BE—INRON., TORBE SV EMAEHRCREXEAMIIKEFLTLS, HIZCu(110)RE
D REEEDNEL, TAHILA—RLSHZE 1382 cm™ T B KU 1640 cm™ ' fHEICFEEICIRB SN 1k
BE—RABAISNI, CUM)ZERW=RITHRIZE DL RBTTHRETHILA—IDKERE
ERABLTHEEL. ZhITEYHREFEROMBERENEESND[2], SE. EROD Cu(110)THE
DIREIE—RAERISNI=CL(E, Cu(110) L THEMICTFERETA L A—FDOHEREBEBEN RS
NI ENITHESIRERREEEERICKY FEROBHBMNMEEIN TSI EERELTINS,

4. Summary AMETIE. TERBEICLIREFERERT
LETOIHILA—RERZE IRAS ICKYZDES HE R
L.Cu(MO)D4EMGREHEEHLMNZLT-, FBETIE
thDRERFERLTL. FMREICH D T4V AR
FREDEMICOVTHLERT S,
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Fig. 1. In-situ IRAS spectra of
Cu(100), Cu(110), Cu(111), and
Cu(997) at room temperature. The
pressure of HCOOH was kept at
2x107% mbar. Exposures of HCOOH
(L) are indicated in the figure.
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RF Signal Injection into STM Tunneling Junction for Surface Spin Analysis
P. Zong,* Ali Md Arafat,” SMD Fakruddin,® Z. Wang,* R. Kawaguchi,? and T. Komeda®
AChemistry, Graduate School of Tohoku Univ, BIMRAM, Tohoku Univ.
1. Introduction
The use of the spin for the quantum information process attracts attention, which requires a
combination of the tunneling junction with an RF signal. However, its atomic-scale behavior is
not completely understood. In this paper, we combined RF with the STM junction.
2. Experimental
All experiments were executed at the sample temperature of 0.4 K. RF signals of 0.5-22GHz
were introduced by the schemes depicted in Fig. 1(a). RF signal injection can be applied for

the ESR excitation or superimposing nonlinear bias onto the tunneling bias. Samples of

TbPc; single-molecule magnet on NaCl/Cu and TOV on Au(111) were used for the former and

latter, respectively.

3. Results and discussion
When magnetic field B and RF frequency satisfy the resonant condition, the occupation of the
spin split states with the Zeeman effect changes from the non-resonant condition. The spin-
polarized STS can detect the population difference, which appears as the change of the
tunneling current as shown in Fig. 1(b)." The RF can also induce non-linear bias at the tunnel
junction, which split the sharp Kondo peak into multiple peaks, which contributes to the
understanding of the dynamics of the Kondo resonance. (see Fig. 1(c))

4. Summary
This study demonstrates the combination of RF with STM can contribute to spin analysis.

References (1) Kawaguchi,... Komeda Nano Lett. 2023, 23, 213-219.

(a) —_— (b)04 () [Kondo split

RF by nonlinear RF

Gengrator

SMA Cable to head

Lockin Amp

RF intensity (mV)

W\/"N :-
= A =
= B % I A
% =
'4 i ron/ .~ O
ESRexctaton  /\wosine like, nonlinear 180__ 185 140 P—
sample bias distribution requency (GHz) o it B

-25 0 25
Sample Bias (mV)

Figure 1(a) Schematics of RF introduction into tunneling junction of STM set-up. The RF is
applied for ESR excitation and non-linear sample bias formation (b) An example of ESR detection
of $=1/2 spin of TbPc2 molecule adsorbed on NaCl/Cu. (c) Split of the Kondo peak originated
from TOV S=1/2 spin adsorbed on Au(111) The Kondo peak split into multiple peaks.
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Reaction and charge transfer of functional groups on alkanethiolate monolayers:
Analysis by molecular orbital calculation and work function
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EDRDENTND, KR TIE, A1SFY — LT IVHOFA
S—rECHBIEE S FIE (Im-SAM) [CKFRFERBE LR
DRSEREBR~NDEFBEIDHEICDOVTART: (Fig. 1).

. ERBEROAE

BFREETE. BENESER (DFT) STEZRAL. RIG
ERMEEZONDEDDETILAFITOVT. EIRILF—R
VEEIRILF—Z2REL o=, ERTIHX. BEREEF U /\—
N THRN RGNS S (IRAS) RUEEREEBDBIEEIT o=,
. RBREER

12T o = X #RIRIRMAHEE (XAFS) DEERIZHUT, Im-
SAM ~NKRIEFZEBELIFEIZ. H RGO ETHAFERS
Tz 1] SORBICSHLAMETIE., EFREBEHEICELS
T ERANDEFBHZHEIATFA VLD RIENTRILF—H
[CRETHAHAETHOMICU I, - EBEHDAIE TIE.
KERFRFARICHZEHEMNZLIRDT HILEHERL:
(Fig. 2)o CNHDHFERIZEST. Im-SAM [TKREFERITL
=BRICIE BEIRANDEF OB EEIREHRETINSLE
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Fig. 1 H irradiation to Im-SAM.
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Fig. 2 Work function measurement.
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Study on a method to grow self-assembled-monolayer covered tips for quantitative

Atomic Force Microsocpoy

Koji Tomofuji', Toshikazu Kitagawa®, Naruo Sasaki’, Dai Kobayashi', and Hideki Kawakatsu'

1.

"Institute of industrial Science, 2Mie University, *The University of Electro-

Communications Tokyo,

Introduction: background and aim of this study

A CO-tip enables observation of molecular skeleton [1]. In this study, we report on the use of
self-assembled-monolayer covered tip (SAM-tip) for ease of tip preparation and improved
quantitativity in a wide temperature range. Adamantane 3-thiol [2] was chosen as the SAM
molecule due to the controllability of intermolecular spacing(a), molecular height and the
stability of the tripod thiol bonding (up to ca. 80 °C in liquid) [3].

2. Experimental / Theoretical methods
SAM-tip is modeled using two parameters: the curvature radius R
of the base metal tip, and the distance between the molecules a
(Fig.1). Based on this model, simulations were performed to
evaluate the quality of the SAM-tip. The evaluation method
focused on two aspects: the imaging result compared to an ideal Fig1. The model of
floating-atom-probe, and the maximum attractive force between | SAM-tip
the tip and the sample, to assess the level of background forces.
3. Results and discussion
The average maximum attractive force between the tip and the sample was calculated (Fig.2).
The results show that there exists a combination of R and a where randomly grown SAM tips
exhibit low background force. It can also be seen that small a results in muti-tip effects. For
bromoadamantane-3- thiol [2] a=8.7 A, and for its variant a=10.8 A [3]. The values show that
existing molecules synthesized by T. Kitagawa already meet the requirements for a near-ideal
tip. g*
4. Summary g 20 EZZ
In this study, we clarified the suitable molecular .‘% S 1000
distance and base tip radius for a randomly grown T o i ——— [} 500
SAM covered AFM tip. § s 600
References 20 R“;’ diu;‘z ) 50 100
[1] L. Gross et al. Science325,1110-1114(2009). Fig. 2 Heatmaps of average of
[2] T. Kitagawa et al. J. Org. Chem 1362-1369(2006) maximum attraction force. Scale unit
[3] T. Kitagawa et al. Arkivoc 131-144 (2018) ?4?':)}\:.n the case of a single atom,
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Chiral Helical Molecule Adsorption Configuration and Chiral-Induced Spin Selectivity
Observed by STM/STS
Md. Arafat Ali*, Zhipeng Wang?, Syed Mohammad Fakruddin Shahed®, and Tadahiro Komeda®
AChemistry, Graduate School of Tohoku Univ, BIMRAM, Tohoku Univ.

1. Introduction:
Recently, the application of chiral molecules in molecular spintronics has achieved a lot of
interest for having spin filters behavior because of the chiral-induced spin selectivity (CISS)
phenomenon.!""Many chiral organic molecules and biomolecules have been found to function as
spin filters; nucleic acids and peptides are some of them. Spin filtering is frequently linked to
magnetic materials or compounds with significant spin-orbit couplings (SOCs).[?l We report
helical cyclopenta-fused polyaromatic hydrocarbon (hCP-PAH) has been reported, which is a
chiral molecule for its helical chirality.

2. Experimental:
The structure of a pure organic hCP-PAH molecule is depicted in Figure 1(b) for top and side
views. One benzene ring is perpendicular to the rest of the molecule, the latter of which is not
flat but has a helical structure. The helicity has a chiral feature as depicted in Figure 1(c), which
further show plus (P) and minus (M) (Figure 1(c)). The molecule is sublimed and adsorbed on
Au (111) surface. All the observations were done at 1.1 K with an UHV STM instrument.

3. Results and Discussion:

The structure of a pure organic hCP-PAH molecule is depicted in Figure 1(b) for top and side
views. One benzene ring is perpendicular to the rest of the molecule, the latter of which is not
flat but has a helical structure. The helicity has a chiral feature as depicted in Figure 1(c), which
further show plus (P) and minus (M) (Figure 1(c)). The molecule is sublimed and adsorbed on
Au (111) surface. All the observations were done at 1.1 K with a UHV STM instrument.

The STM image obtained for a dimer of the hCP molecule is shown in Figure 1(d). The benzene
ring, which is almost perpendicular to the molecular plane, appears as an enhanced circle in the
STM image. This precisely determines the molecule azimuthal rotation angle on the Au (111)
surface. We measured the rotation angle of the molecule’s symmetry line from the Au (111)
crystallographic direction as shown in Figure 1(d). For both P and M chiral molecules, the
distribution histogram of the molecule number vs azimuthal angle, shown in Figure 1(e),
indicates a clear chiral effect of P and M. We measured the spin-polarized STS to unveil the spin
filter capability of this molecule, which will be discussed in the conference.

(c)

(a) .\ _ \ Plus Chiral
!

~
~  Minus Chiral
Chiral- Induced Spin Selectivity (CISS) effect -90 0 90
Angle

(b)

©) Plus Chiral

Molecule Count

(d) € Minus Chiral

"1 3 Y v‘: Anglel l §
»
N 3
K]
\ 2

Helical Cyclopenta-Fused Polycydlic -90 0 ‘ 90

Aromatic Hydrocarbon (hCP-PAH) Molecule Angle

Figure 1 (a) Schematics of CISS. (b)(c) hCP molecule structure. (d) STM and molecule symmetry line
in terms of the Au (111) substrate(e) Histogram of the angle 6 and the number of molecules of P and M.
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Hydrogen boride sheets: Structures and chemical stability
Kurt Irvin M. Rojas”(S), Yoshitada Morikawa"®®, Ikutaro Hamada®
ADepartment of Precision Engineering, Graduate School of Engineering, Osaka University, ®Element
Strategy Initiative for Catalyst and Batteries, Kyoto University, ° Research Center for Precision

Engineering, Graduate School of Engineering, Osaka University

1. F:#HEEREB B (Introduction: background and aim of this study)

Borophene, a 2D boron allotrope with various predicted stable phases, has been successfully synthesized in
experiments, including a free-standing form known as fhydrogen boride (HB) sheetsd(Fig. 1). These sheets
were created from magnesium diboride (MgB2) using cation exchange and liquid exfoliation methods [1]. Given
the recent developments in HB sheets and their structural similarity to both MgB, and diborane (B2He) i both
highly reactive with water i itis crucial to investigate whether HB sheets also exhibit similar reactivity with
water, particularly under typical operating conditions involving moisture. In this study, we investigate the
interaction between HB sheets and water.

2. EEXAEIH®D A% (Experimental / Theoretical methods)

The study focuses on employing density functional theory (DFT) as a q/o\o/o\o/o\v/b\o
theoretical method to analyze the interaction between water and HB O\Q/WO/O
\

sheets. This approach includes examining the interaction energies,

charge distribution, and the density of states to understand how HB

sheets react with water ata molecular level [2]. o\g/\g/o\g/\g/

3. #ER LB (Results and discussion) .
It was observed that on the surface of HB sheets, hydrolysis onset o pd pd o

—

indicators were not detected, even when vacancy defects were

Fig. 1 Structural model of HB sheets

introduced. This lack of strong interaction was evident from the low
adsorption energy, preservation of watermolecular states, and results from charge density difference analyses.
Conversely, interactions at the edge of HB sheets, particularly at H-vacant armchair edge, showed a different
behavior. Initially, the boron hexagon collapsed with the removal of H-termination. However, the adsorption of
water restores the hexagonal structure by passivating the edge via the newly created 0-B bond.

4. #&&m (Summary)

The study reveals distinctinteraction behaviors between waterand HB sheets at different sites. These findings
suggestthat while HB sheets are relatively inert to water on their surfaces, their edges (particularly, H-vacant

armchair) can interact significantly with water, influencing their stability and potential applications.
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The clarification of deactivation mechanism in N-doped carbon fuel cell catalysts
K. Hayashida®, R. Shimizu®, J. Nakamura®, K. Takeyasu®
ATsukuba Univ., ®BKyushu Univ.

1. AREREEW
BERR—THh—RUMiE X, B ITBHIREORHE M EBAEDOIRETHSH . RAZHD
MEMRRPTELHETIIIEMNEBLEIN TS, — S THIEDFEEEAZE DU RIZ R (pyri-
N)DFERL T BT &40, RBIED—EEMBALTET[1, 2], LHL. REBERE R P TOMBE MR
T. OWTIERIGICEITEEEE RO ZFBIEPDS)NNELE S Mo TULVEL, AFFE T, PDS
ZHLMNCTHILET, MR TOERBETAND=XLOBEAZTEIET,

2. EBAEK
pyri-N BB D FEH—HRU TSV EICHEEFLT. W—GESREE T H5ETILAEEER LTz, O
DEEEFAWNT, pH BICEREILTO pyri-N DZELE X SRABEF 23 (XPS) THET S,

3. HBREBE
XPSE#ANT. BRFHEKTOERRPT CTEMMMLEEZOET ILAEEFHELz, TORRE.
BB R M T pyri-NH OEREMARIGHIBEMLYEER THo1=(Fig. 1), 2FY. PDS I%
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TW571z86 . REETOFHETIEXREIRIILF—DENEICHKT S, BE XPS hHi, pyri-
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Fabrication of a Clean Graphite Micro-Flake and its Surface Characterization
Y. Guan®, F. Komori*8, M. Horio*, A. Fukuda®, K. OzawaC, Y. Tsujikawa”*, M. Kamiko®, D. Nishio-
Hamane?, T. Kawauchi®, K. Fukutani®, Y. Tokumoto®, K. Edagawa®, R. TamuraP, |. Matsuda”
AISSP, Univ. of Tokyo, BIIS, Univ. of Tokyo, ©IMMS, KEK, PTokyo Univ. of Science
1. Introduction

Microcrystalline materials exhibit great potentials for novel properties. They tend to be rich in existence,
easy to synthesize and usually contain fewer domain structure on surface. However, the difficulties in
handling micrometer-size crystals have limit their investigation by advanced surface sensitive
measurements like photoelectron spectroscopy (PES)!"2. The purpose of this research is to develop a
new procedure to prepare clean surface of micro-sized samples affixed on a macroscopic substate based
on focused ion beam scanning electron microscopy (FIB-SEM)B34 method and evaluate its micro surface
structure and chemical states by surface-sensitive measurements.

2. Experimental methods

The mining and attaching of a micro-size graphite sample onto Si substrate was accomplished in
commercial FIB-SEM system (Scios2, Thermo Fisher Scientific). The position of micro graphite is marked
by an artificial scratch and two 20 x 25 um? W landmark on Si substrate as shown in Fig.1(a).

Micro-ARPES measurements were performed in BL-28A, KEK. The sample was transferred from air
into ultrahigh vacuum chamber and pre-annealed at 200°C for 12h. The bulk band structure of graphite
was observed at 70K with photon energy of 160eV and compared with DFT calculations.

Micro XPS was performed for surface chemical analysis and micro-Raman spectroscopy was also
performed to determine the surface structure. The surface contamination and defect level were
investigated before and after the Ar* sputtering process.

3. Results and Discussion

A 42 x 21 um? large, 7.5 um thick micro graphite sample was successfully prepared on a
3 x 8 x 0.5mm3 Sisubstrate. In ARPES measurement, a typical graphite hexagonal Brillouin zone and a
dispersion of 1 and o band consistent with DFT calculation was also observed. In XPS measurement,
the predominate contamination specie is proved to be Oxygen, which is mostly removed after a sputtering
process. In micro Raman measurements, characteristic features of a broad 2D peak and a prominent G
peak were observed, indicating a graphite bulk structure. A minor D peak existed, which is assigned to
some defects on surface structure, and it was enhanced after sputtering process.

4. Conclusion

In summary, we developed a novel procedure to fabricate micro-sized sample and securely attached
it onto macroscopic substrate based on FIB-SEM while ensuring its surface quality. The effectiveness of
standard surface cleaning methods like annealing and ion sputtering is also evaluated. The proposed
method is efficient to prepare micro-size crystal on
flexible substrate, ensuring clean and high-quality
surface.
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Adsorption, intercalation and spin injection at Bi=Ses thin films by spin-polarized
hydrogen atomic beam
Yusei Ohashi? , Takahiro Ozawa?, Hirokazu Ueta®, Hiroyuki Koshida?,
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1. F-HRERELAMN
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BIBE-HITIL ARV RENREAAZIRDBEANSEEEED TN, BLDOHAEE
TIRRREVRIBKRRFE—L(SPH)11ERHL. B—LGEFRAEIREBEFOKRRFERST
FTHIENTES, AMETIL. SPHEZMROSHILIEZIAYNE ThS BiSes BIEICHEEL. #T
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Fig (a) TDS spectra of Bi>Ses at 90 K

(b) Diagram of Atomic hydrogen-exposed Bi>Ses
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Solid interface measurement by nonlinear Raman vibrational spectroscopy
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