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[1Cp01-13] SS3

Chair:Yoichi Yamada(University of Tsukuba), Noriyuki
Tsukahara(National Institute of Technology, Gunma College)
1:30 PM - 5:00 PM Room C (Takamatsu)

[1Cp01] Observation of the growth and surface
structure of ice on ionic crystal by atomic
force microscopy
*kota iwata', Yoshiaki Sugimo’co1 (1. University of
Tokyo)

1:30 PM - 1:45 PM

[1Cp02] First-principles study for monolayer ice
structure on Pt(111) surface
*jun haruyama’, Toshiki Sugimot02'3, Osamu Sugino”

(1. Institute for Solid State Physics, The University
of Tokyo, 2. Department of Materials Molecular
Science, Institute for Molecular Science, 3.
Precursory Research for Embryonic Science and
Technology, Japan Science and Technology Agency)
1:45 PM - 2:00 PM

[1Cp03] Competition between adsorbate-adsorbate
coupling and adsorbate-substrate coupling in
the superstructure formation of molecule
layers
*Noriyuki Tsukahara', Jun Yoshinobu? (1. National
Institute of Technology, Gunma College, 2. Institute
for Solid State Physics, the university of Tokyo)
2:00 PM - 2:15PM

[1Cp04] Molecular nanowire growth using large dipole
interaction
*toyokazu yamada'?, Kenta Yokota', Yoshihiro
Nakazawa', Kaho Aramoto’, Ryohei Nemoto', Peter
Kruegeru, Takashi Karatsu'? (1. Chiba Univ., 2.
Chiral Research Center in Chiba University)

2:15 PM - 2:30 PM

[1Cp05] On-surface synthesis of two-dimensional
molecular film and transition metal adsorption
*Shingo Kanazawa', Yasunari Kimoto', Keisuke
Fukutani?, Satoshi Kera?, ToyoKazu Yamada' (1.
Chiba Univ., 2. Institute for Molecular Science)

2:30 PM - 2:45 PM

[1Cp06S] STM and UPS study of on-surface constructed

host-guest complexes
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*Fumi Nishino', Ryohei Nemoto', Chi-Hsien Wangz,
Masaki Horie?, Takuya Hosokai®, Yuri Hasegawa4,
Satoshi Kera*, Toyokazu Yamada® (1. Chiba Univ.,
2. Taiwan Tsing Hua Univ., 3. AIST, 4. IMS)
2:45 PM - 3:00 PM
[ZNDfth] Break time
3:00 PM - 3:15 PM
[1Cp08S] Direct observation of alloy cluster by STEM
*Yuji Akada’, Takane Imaoka’, Kimihisa Yamamoto'
(1. Laboratory for Chemistry and Life Science,
Tokyo Institute of Technology)
3:15 PM - 3:30 PM
[1Cp09] Structural analysis of defect structure in
rutile TiO, by &micro;SR method
*hiroko miwa’, Koichiro Shimomura?®, Amba Datt
Pant?, Eiko Torikai®, Kanetada Nagamine“, Kiyotaka
Asakura® (1. The University of Electro-
Communications, 2. High Energy Accelerator
Research Organization, 3. University of Yamanashi,
4. University of California, 5. Institute for
Catalysis, Hokkaido University)
3:30 PM - 3:45PM
[1Cp10R] Analyses of defects behavior near the
interfaces of Au/Li;PO, using neural network
potential
*Koji Shimizu', Yasunobu Ando?, Emi Minamitani®,
Satoshi Watanabe' (1. The University of Tokyo, 2.
National Institute of Advanced Industrial Science
and Technology, 3. Institute for Molecular
Science)
3:45 PM - 4:00 PM
[1Cp11S] STM observation of rectangular-like lattices
on cleaved graphene and its origin
*Junhuan Li', Shaoxian Li', Kentaro Kawai', Kouji
Inagaki1, Kazuya Yamamura', Kenta Arima' (1.
Graduate school of Engineering, Osaka University)
4:00 PM - 4:15 PM
[1Cp12S] Local effect of sqrt13xsqrt13 reconstruction
on single-layer FeSe/SrTiO,
*WEN SI', TOMOAKI TANAKA', SATORU
ICHINOKURA', TORU HIRAHARA" (1. School of
Science, Tokyo Institute of Technology)
4:15 PM - 4:30 PM
[1Cp13] Creation and function of new two-dimensional
materials of boron

*takahiro kondo' (1. University of Tsukuba)
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Observation of the growth and the surface structure of ice on ionic crystal by atomic force
microscopy

OKota Iwata'" and Yoshiaki Sugimoto!

The University of Tokyo

IKOFRENL KR % 2B AL FBIG L BHAT )b -
TWAZERHLMNIR->TETWNS D, ZAbHDOH
SR h EHEZEET 272012013, KEROMEL T L
UL TIEREICHD Z ENEETH D, 07D, BE
Wi, RS AR AT 250 He R HRIEREL 972 &, kEx
BRFEIC Lo OKkORmEENRH~ONTE7Z, L
L. HiEREEDOREICIZE > TE LT, FICH A
sr— )L CO TR A S Xy o TV o 72 it
Fx 07 N—7TlE, JRTRAIERBEE (AFM) %2 Fuv
52 LT REMR EITHE S 720K | @ basal 75D &
Sy FRBEBLEZIC LD L, basal T CIXJRATHIZR 2 x 2 D J]
HIPEDS . BAR D4 B FEORS fa Hh O IE 7R & DB A %
FBZERFEICHEND I EEHLILE Y Th
FTOMZETIX, KOKEDTZODFEKR & LT Pt(111)
R Ru(0001) & W o 7=, K | & RIEED EFRME D TR
BAEO/NSRERERDTEIHEDORLTETEBY, T
HNEIR IR THRI—OHEEN TE 20 FXEHTIE
RN, T T, AW TIE, FREDER D A A fh
g Cd % KCI(001) i & Faf & L CTHW T, KO &
FHEED AFM B8 217572,

KCI(001) Bt 1T it i 2 B C~& B L, BEE
ZEHTT =— V752 & CHEREmMZHG, 140 KR
FEV R S T IEHRITNATE O ED HO0 ZgHET 52
& TKDIERR ZAT 270, TR TOREIL 90 K Ot & 5L
22BN T AFM & W TIT - 72,

TP BHMLEEOVEDO H0 ZIEZE LI 25,
VEOKDT AT v KE L HIT Fig. LR HEEN
BlERESNT-, ZOREEIT 1.9 nm ORWEME A RS,
KT AT RUSNDOTERDO TS5 B> T\, 20
JE IR L, RIFRIE O BT 2 Ak OK & KCI(001) 21 &
OMZEESREOMETH D L TRIND,

H,0 DIEBEEZ T & 3 otk B S

OABHEEAN BAREEZERER

*E-mail:  kiwata@g.ecc.u-tokyo.ac.jp

b B, WREE R BRI D 70 RRE C b oKX E AR R
BIREB, RAEIZIER T RN FH IOk TEbN
7. ZOXKEICHEETAAT v 12037 nm BETH
Y. K1®basal @ THOAT v 7DEE (=0.366 nm)
LT B LMD, KIDERINTND Z &I
RWCEI, TOKDOEREZ FFERE AFM B2 L 7§
2% Fig. 10)IZRT, ZZ Tl KEBET S D
K FHROKRBIRAFNEENHZEEH L THAE LT
B LENTWD, AL, —RT 5 & MRRT IS
LCW5A, HOMHBEMITIZ L 0 B 2 x 2 0JE
WM Z R Z R0 oTo, Ziut, AREK ok
LRROHEETHY 9, MEOKRE < B2 KCI(001)
K ETHRAOK | SR L. RO EA O R i
BT D 2 LRGBS T, BETIET, HEE, R
KR DORIEDFEHIZ DWW TEMT Do

: < e
Fig. 1. KCI(001) B2 S 117z (a) Ho0 TR & (b)ik
g7k | basal o> AFM U],

X W

1) E. L. Gibb et al., Astrophys. J. Supp. Ser. 151, 35 (2004).
2) N. Materer et al., J. Phys. Chem. 99, 6267 (1995).

3) A. Glebov et al., J. Phys. Chem., 112, 11011 (2000).
4) N. Kawakami et al., Sci. Adv. 6, eabb7686 (2000).
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First-principles study for monolayer ice structure on Pt(111) surface

OJun Haruyama'”, Toshiki Sugimoto®?, and Osamu Sugino'

nstitute for Solid State Physics, The University of Tokyo, 2Department of Materials Molecular Science, Institute for
Molecular Science, *Precursory Research for Embryonic Science and Technology, Japan Science and Technology Agency

1. [FL®HIZ

SREFMIIHEA REXICFRIGORZ 2HE5TH
v, £l EOKDTFORDEENZEE - THTDHZ &
%, FEMICRTSINDERILFET A ZAOMHER E
DFE# L2055, THETICE TR - X - B8R
b > FVBAEISTM) S D FRTFIEIC L - T, FERE
HZIBT DK T ORFRDEANATONTE 2. IT4E
MR 2 R D B/ AT 5 AR E K5y 10 H-up/
H-down & EfHEE AR Z E2FH LIz~TrH A
VR FEBR R A GEIC LY, AEEE EoRAEK
ROK DELEEEN B S & . Fox i35
HEEAHWT, ZoaBERimn EoKOE RSO
HZENOHEARIEL TS, SEIOEETIITOE
FaH L LT, PIDNEmOEB KO EEZHEL, =
AVE TITHE STV D FEBRFE S & OFEEMEO b -
21T 9.

2.BEETIV - FRAE

HiJEK DR & LT Pr(111)_EIZHAIELY] L 72\3x3
7 W(Fig.1 a), STM E{§DFENTIC L VW IRESI NS -
7 BB THERL S 539 X\39 B 7 L(Fig.l b)Y, & HIT

B FHEHAENDIRE SN 6 B &V EO H;0, OH
Z & Te\39X V39 7 /L(Fig.l o) ARG L L, %
0D HO OFLM 72 & &2 S B 78 E O P S
ZH-JREHAE CRELL, TREROWE T XL
F—Z g UC P11/ HEEK D R & ERME 2 kT2,

3. #5R

W T RV —13N3,439 5 - 7 HER, V396 BERET
JLTENZEI 486,556, 511 meV/H,0 &R Hiz. 3
T OHRERFEICREE L TSNV 57
BRMEEORET X —, REALY bL, (EFH
¥, KT ORMEICE L CER DL ik LTEEM
\ZiEm T D

X

1) T. Sugimoto, N. Aiga, Y. Otsuki, K. Watanabe, and Y.
Matsumoto, Nature Phys. 12, 1063 (2016);

2) T. Sugimoto and Y. Matsumoto, Phys. Chem. Chem.
Phys. 22, 16453 (2020).

3) S. Nie, P. J. Feibelman, N. C. Bartelt, and K. Thumer,
Phys. Rev. Lett. 105, 026102, (2010).

4) S. Meng, E. G. Wang, and S. Gao, Phys. Rev. B 69,
195404 (2004).

*E-mail: haruyama@issp.u-tokyo.ac.jp
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Competition between adsorbate-adsorbate coupling and adsorbate-substrate coupling in the
superstructure formation of molecule layers

ONoriyuki Tsukahara'* and Jun Yoshinobu®

"National Institute of Technology, Gunma College, *Institute for Solid State Physics (ISSP), the university of Tokyo

e

=1
I. Bx

FR a7 G U CRE oI & TR R
LB, eSS 7O H RS & OKERA
BN T ONA REFFEE D e FUfERIZ L -
THEHEET D, ZOKFREESNR T VAL, 1A
WZTa T LG LI ICEB T REMER S 58
&, N T IREIC 0 R—L E TN D IEDOFERT
U VERFOMENRFTICAE T H 2 & BNEJR T,
FEAIRRMMENAET B (1],

o R—IVDERA D= AL L, FRIESTEL S
KBREAC T UFEATE, ~a s OREBS LYy
FOMFRBREIKTET 5, LL, KEHKAESO R
FUAERIZ L DT DEEICHOWT, T DLFRIER
BEPEBHEEERIC ED X D B E H 2 TWDH D0,
DT LILTOR N AT v THEmIIARTS D70,

2. AWy
AWFFETIE, FEREKmTORE e T o F 00T
JEIRUC A BS %, BAROMIEITIS T TH e 7

SIEED XD REERE R T D0, DXk ok
AHNZARLTHFITRELTWD g, SIMICKHHE

— TN L > THLNIT D ENBENTH D,

BARIIZIE, Si(111) (V 3xy/ 3)-Ag BL N Ag L&
DOFREIZT, 1,3,5- MV AU TrET 2= )R E
> (TBB) 43 TN EEMR R EH ORE IS LT ED L 9 1T

ELIED LD, SHITEDL S ITB#EEL KT S
DNEMFZE LT,
3. #R

Fig. 11%, Si(111) (V 3xy 3)-Ag Fifi, BLUAg
L BIMFE IR E X7 TBB 45 1D SIM 2 Ch 5,

OABHEEAN BAREBEZEZER

*E-mail: ntsukahara@gunma-ct.ac.jp
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W3 L7 TBB 43 STM 14, (a) (v 3xy 3)-Ag, 20
nm x 20 nm, (b) Ag 2B, 15 nm x 15 nm,

(¥ 3xy 3)-Ag F i Tid 2 FIEHD /> 7B B =,
F 713 & Commensurate ((a) A7 EOfEIEL), 9
RHXIEIET v & 2 ((a) £ T ORER) 72 E 085 5
7oo Ag ZREIETIE, ZAIBO KA A CNIZS T
ELLBEAIT2HEL & D,

(V 3xy 3)-Ag FH TP Commensurate 72EIFNIL5y
T HAREE S & 0 TRIKBRERIC L > TR E 2 H5iE
Thod, 707500, 25 FRIOKSE - s
UREE DR E OFEE LV B ENIHEETH D, Ag
ZEETIX, RKAALHNTI35FD triple halogen
bond THEE L, Nu T UEEBRES LD, ZD XD
2, FEWRIZIS U THOTRIFEG A = X LDBER 50,
WEOMEITKER” S, ~urUfs, BLOS1—
FARRE A O 3 FEDFEARDNT LV ATRED Z E 03D
Moo, ETIE, ENEhoEREEE > RS
ICB L CORMERRITT 5,

Xk
[1] P. Politzer et al., Phys. Chem. Chem. Phys., 15, 11178
(2013).
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OWm #5117, B AL, Bl HL FoAk HNL A BT
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Molecular nanowire growth using large dipole interaction

OToyo Kazu Yamadal?", Kenta Yokota?, Yoshihiro Nakazawa!, Kaho Aramoto!, Ryohei Nemoto?,
Peter Kriiger*? and Takashi Karatsu*

IChiba University, 2Chiral Research Center in Chiba University

1. [FL&®IC

SRR EZEES FICIVIAEED L, S THORE
AL HHZ XD SR OE A B RIEITZEIT 5,
BT R A B ORI EZ Al D 2 &3 T
x5, BxIEFE, mra,. —bikFE BRY T
e, xR EERER L TORRIEY ST LB
EOMHEIT > CTE 2, 9

AW TR, BERAAR—NEGTHEHKY 1% H
WG ED XD I RIBRN AL D0 EET D,
E KA A R—/17.84 Debye 5T HHM & LT,
Ir(1ID) B [ZS :
fac-tris[2-(4-trifluoromethylphenyl)-3-butyl-[1,3]-imidazol
ynato-C2, N'] iridium(Ill)  [fac-(CFapim)s] & 4 fi L 7=
(FH), 2

2. EERLFER

ARFgEIEA T, BIF - BEEZ - KR (78K) - EA&
bR VEREE (STM)ZE®E 2 VN CTSEHE L 7=, W RSt
EHERA L, T, Ry T 7LD HT- I REHE
BUEE MR LT DTk 8% TRV 22 & 720,

Ir(Il) SEROEZEREE L — M, KERBFICXLD
EECHIAE 2 A L 9, BARF IR CIE L,
Z D%, R A B S TICKIE STM fIcBE)
L. STM GHAIZ =M L7z, StkE LT, JRF L~ T
W (BT 7 A8 >50 nm) « HEIC L7z Au(11l) &
Cu(11)Fm 2 L7z, Au(l1)Fim L Cix, (i) &%
I3 B AR UBLAIEC S — kot B I & kL 7z
(1.4 nmx1.4 nm E#), & Z A2, Cu(111)Fm Tk, %
B le, —RLF VAP —%FR LTz, —ARDUA
YT, B0 27T 1.3 nmx1.3 nm J&EH ThD
B LTz, Cu(l1l) BIcksE LB, Ro ko

OATHEEAN BAREBEZEZER

*E-mail: toyoyamada@faculty.chiba-u.jp

\Ir O3¥ 0%
< B L¢l- '.'.':"I-'a 'JLA
Fig. 1. V¥ - VP2 B4 8 EER LIRS L7z Ir(I)$H
RO TFHEET VK, 17.84 Debye DE R Z A R—
e+ 5,

RTMERBEYA RN—NVERTDH, LL, GFBRE
PERCC 2 LA LS U7 BR, N A R—L 3 AE L
TEZOND, INBEERY HAE A R—Z5]
THELNDLOITLT, T/ UAFT—DRELE
Ex b, sEEWRET D,

X W

1) H. Chen, T. K. Yamada, W. Wulfhekel, et al.: Phys. Rev.
B 103, 085423 (2021).

2) E. Inami, T. K. Yamada, et al.: J. Phys. Chem. C
124,3621 (2020).

3) N. K. M. Nazriqg, P. Krueger, and T. K. Yamada: J.
Phys. Chem. Lett. 11, 1753 (2020).

4) R. Nemoto, T. K. Yamada, et al.: J. Phys. Chem. C
123,18939 (2019).

5) Karatsu et al.: Inorg. Chem. 52, 12338 (2013).

6) Y. Goto, T. K. Yamada, et al.: Appl. Surf. Sci. 542,
148642 (2021).

7) T. Yamaguchi, T. K. Yamada, et al.: Rev. Sci. Instrum. 90,
063701 (2019).

8) T. K. Yamada, et al.: Anal. Chem. 90, 8954 (2018).
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On-surface synthesis of two-dimensional molecular film and transition metal adsorption

(OShingo Kanazawa?, Yasunari Kimoto?, Keisuke Fukutani?, Satoshi Kera?, Toyo Kazu Yamada®*

IChiba University, 2Institute for Molecular Science

REGHIEC KD H7e@mnHEREIE LT, &4
BENRELD LTI 72T ) URURH D, FlA
E LT, EWE TR DI NS TR R T X
2,

AW CH 2 1%, BREERREOHESBRHA LIk
W, TBB 431 (1,3,5-tris(4-bromofenyl)benzene) %
Ullmann Coupling S, “ktts 1 2F+ 52 & %
HiE T, IBIZ, 7R THICEBRESERBa VL Co &
WE L. DTHT&OREZHER LI,

Ullmann JJis % Fig.1l T3 2, e 7o & &b &
THEDTERIBMAE LTHWS (BRIREE), 54
Kl ECOMBUC L 0 e 7o mBn BB L. A
FRILENC-C HEaEHHL, AU ~—fkahd (#Ik
f&), Ullmann & T, sARE & RO T
C-metal-C & OHHIRELHFET D, M2,

IR KO0 7 « RS, B offex A
T HAEE N U RVBEMBI(STM)E AW CHRIE L7, &
TR T BRSO E T4 L E(UPS) & AR b o RV
HE(STS) & AWV CHllE L 7=,

FA & L CL Au(001), Au(111), Cu(111)Fam & FH v 7=,
FME, BEEZE T T Art sputter (0.8 kV) & anneal
(880 K) ¥ 7 M X IFHL L, i+ LUV T

72FKH (77 AW 100 nm YL R) &5 7, EHEEZ=
RIZREF LoD, TBB &3 & HZEH# (1X10%Pa, %
OIFEE #9400 K) LRI AE L=,

Au FH TIHEBIIE (~420 K) THARREL I o725y
TR Z R LT, BT 2K ORI IX, HAFE
(46%). NAKEGL%)., LAFBER) TH =, —H.
Cu(111) ETiZiBhnimadE L ¢, Rk E ZEx 50
DTk R LTz, MR DR T OEIA X, A
T (36%). ~NAT(39%). & DL ATE(25%) Tdh -7,

Cu MR TBB # Wi L 7= TD,UPSIXPS HIE
I, BRI LA R Lz, Los L, BT RRET AR v
MIfEREINT, BTORGHAMEEZ R LTz, BIfE, %
OB L 72235 TBB 43 1 A-#EFER A 1T 41 DO
PEA E21T-> TV 5, BRI 5,

F7- . EBBAERE Co %k K17 ~EBTHEEE 870V,
flux 4 nA, 120 s) THI 02 ML 7875 L72B8, 7 7 A Z —(%
R TE N, BT L OREEIREATH -7,

B N
1) Bjork et al., Am. Chem. Soc. 135 (2013) 5768-5775.
2) Chenetal., J. Phys. Chem. C. 118 (2014) 6820-6830.

N — ne
i S
& =y / S Au
NS
Initial State iy \ u
QE ______ \‘
Intermediate State NN C-C bonding
B * ” v [y 2 v
L Hgh G R W N N
- ¢ - od hngh O -
Oala® » Oea® NG e
halogen metal Final State
atom atom

Fig. 1. 4. 4

RO fec ETBB A FOFENENODREDZ RN X —X A ¥ T T A,

*E-mail:

OATHEEAN BAREBEZEZER

toyoyamada@faculty.

chiba-u.jp
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STM and UPS study of on-surface constructed host-guest complexes
OFumi Nishino?, Ryohei Nemoto?, Chi-Hsien Wang?, Masaki Horie?, Takuya Hosokai?, Yuri Hasegawa®*,
Satoshi Kera*, and Toyo Kazu Yamada®*

!Chiba Univ., 2Taiwan Tsing Hua Univ., 3AIST, *IMS

HEIED X A ¢ L HiliA SRS E5 L 9C, AT
DRANGF LT A FERRESEL LT, 5F
~AVEERTE D, DTy UiE, WIREILY
AR COEMEBGENED DN TE =, 7L I T
X, [ferrocenylmethyl(methy)-ammonium]* (PFe)~
(Fc-ammonium )% 7° A k43F. dibenzo[18] crown-6
ether Z 7R A My & LI-@lBALEM T, BT L D
SMNEBRIBICE DR S I, -~ UMBHTRY 5 5%
ZENFEFEINTE, D

AW CH 2 1%, BEAEME . BEEZEREICT
BHEBERER L TARKR L, FE2AE, ORME
R ORRMEC L 0 File 7oy~ v REEDR I T =
LE, QMRS 2RI 2 2 & THAIES >+
TV UEREBRTELE, 02 @ANRET NS, B
BHZE - KR - EA b U ROVBEMEE(STM)IC & 5 F222 [
mofEReRle L | BMEEZE - FiE - LE L (UPS)
WX AEREFA LV, Cu(11l) RicBE L7 4,4,
5,5’-tetrabromodibenzo[18] crown-6 ether (Br-CR) (7 X 4)
BHI -~ 29 Fc-ammonium MWk 54k & B IRREA
kxR T,

ARFFECHEA L 72 Fe-ammonium 1%, — %72 7 =
By FLIERERD, Y 7 2 uk IR THZEIC
L7772 CHAEST S, L, Fe-ammonium i & 95
Z & T, K380 K TH-ESIHTE 72, Fc-ammonium H
Z CUlI)ICHE LT7cls, 7=tk oot idH o
\ZH70 D 2 &% STM BBIZ LV sl LT,

Br-CR F&(Z, FEAHEE=IE T 0.1 monolayer (ML)
Fc-ammonium i %2 7855 L 7= & 2 A(1X10° Pa), 35D
BERN 5722 s THRREER(K & & 1.5X 2.0 nm) Z g
L7z, AT 7zt ro—iia STM Bl okt
WG, 1 OOERN 155+ Th DRI RS

OATHEEAN BAREBEZEZER

*E-mail: toyoyamada@faculty.chiba-u.jp

.

PR PO )

3N ~)))"Host molecule
Substrate : Cu(111)"~ )’
Fig. 1. Bt ETORR b-F 2 R 3106 7 5 el 4t
AmoET IV

Do KFEZRFIT, s THRMEERD Br-CR & 1120~ T
WELTWEZETHD, 2FE0, s TRERT
Fc-ammonium ¥iiX Br-CRIZ 7 v &N TE Y | w#E
{EEWE TR LT D ATREME S R T & 72,

—75. 0.3 monolayer (ML) Fc-ammonium 5 % 775 L
LA 5 ODESNGIR D x THRIEER (K& &
0.9X 1.4 nm) & s L7z,

Fc-ammonium 238 O35 Tl x T, BT T
s TRINHER CTE 5 Z &5, Fe-ammonium HE By
FHEOMEEAIZLY, sFBBIOW s FHSFIE, X
FTRIZRICE L LT EnEBE BN,

4tk STM BFZETIX, STM &8+ 2 W TH Y 7~
BIE KON L WA EE L ZRRET 5,

B/ N
1) C.-H. Wang, et al., Chem. Sci., 12, 3871 (2021).
2) R. Nemoto et al., J. Phys. Chem. C. 123, 18939 (2019).

3) R. Nemoto et al., #ifii & FL% 63, 465 (2020).
4) M. Ormaza et al., J. Phys. Chem. Lett. 6, 395 (2015).
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OARME HEM, A =5, Lon A%
PRUR TR (Lo AR T

Direct observation of alloy cluster by STEM

OYuji Akada, Takane Imaoka and Kimihisa Yamamoto *

Laboratory for Chemistry and Life Science, Tokyo Institute of Technology

1. LI

BRI TAZ =T, SV EBRSOERT R LR
IROMEEARBLL . mREEA R & L C oIS A HIfT
ENTWD, /7 7AX—DOHTH, EHOL& R
R GLEIEEs 7 A X —1%, FRRNME %R
B4 22 ERMREND OO, ZOAMK - Hr o
LIXMAEDLEDLEND, 72 ERIREN &
SNTVDEIFFERRY, £DTeD, 6@V TALZ—
OMEEHSMNIT D7D OP 7 2 EBR FIERMET
HD,

o2 X1y fE e o A AR % R BB 7 BE N8R
(Scanning Transmission Electron Microscope, STEM)
ERWZA® Y T AL —Pt, OV T KA LEHREEIE
IR LTS Y, ABFZETIE, R4 fiFRe STEM 8142
B4y TAL IR LUTCERL, & OWEBHENTNO
BEr 7 AL —OWEEZRETZE2ANE L TY
R

2. ZEBRFX

T — 7 7T XA~ K&V (Arc Plasma Deposition
method, APD V£) ZMHW\WT, /7 7= F /"y ¥ —
(Graphene Nano Powder, GNP) #H{& i HAYD 4@ R+
T7RE ST, APD IBIC L ZFEHERTIX, #H0&
BFEAFRFCAESEDZENTRERTHD, HHWW5H
M DE®7 T AF =L IR LICT ¥ DIAERKRT D
ZENTED,

APD JEIZ LY fERE L7 3UBHT LT SR 4 fifhE
STEM Bl 4 FEfi L. G&7 7 A X —O#)EZ iR L
7o HRE L7z STEM I, Hif§ALPR Y 7 K Imaged %
ERWTHIT L, 547 7 A% —0 STEM BOfFENT T
B LT,

OATHEEAN BAREBEZEZER

*E-mail: yamamoto.k.at@m.titech.ac.jp

. R . .
Fig. 1. a) ADF-STEM image of Au-Ru alloy cluster
deposited on GNP. b) Analyzed ADF-STEM image. Yellow
circles show Au atoms and Orange circles show Ru atoms.

3. MR -BFH

—fl& LT, Au & Ru Z[RIFFIZ 655 S w7z iha k)
L. JRF5fifHe STEM BLEE O R % 7~ 97 (Fig. 1. a),
ADF-STEM B Tl JR 7 &5 Z DK X 7o u T EHE
DEL D720, AUJRT(Z = 79)1% RuJE1(Z = 44)12
FENTHENEL 25, 202 THEOBEE OE % )
M U7 Big it FIE A MRS 52 LT, BB T2k
O ET D Z LT Lz,

BEE OB WEFIH LZEBEITIC LD | Au i1 &
Rufi DLk~ v B ZIZEN L7 (Fig. 2. b), v
B 7B G AU & RUBRTFIES D & o TV DHEk
FHRBEINT,

LLEX Y, APD EIC X B EHERL & 5/ i fig
STEM IZ L2 EEBIEN, &7 T AX =T D8
TR FERTIEL L THEMTHDL Z LIRS,

X M

1) T. Imaoka et al.: Chem. Commun. 55, 4753 (2019).
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SaFxVRAEVEE - #MEZAVIILFILE TIO, RaiE &R

O=#E T Y, ThE 52 AmbaDatt Pant 2, B3T3, kigikib 2t wlaiEs o

ESUBIE KRS /3 3 SRR 4 —,

ALK AR B E 2 LA SR JEHE,

SR Y T F =T K N—H A R,

2 18 T RV — R AR O R,
® AL K AR R e

Structural analysis of defect structure in rutile TiO; by pSR method

OHiroko Ariga-Miwa"", Koichiro Shimomura?, Amba Datt Pant?, Eiko Torikai®, Kanetada Nagamine®*,
and Kiyotaka Asakura’

The University of Electro-Communications, “High Energy Accelerator Research Organization, *University of Yamanashi,
“University of California, °Institute for Catalysis, Hokkaido University

SRPBLINER O R G, & DL R o
ERELSEZDZENRMONTWDH, KIaE)E #k
BRIV OBEEEZH LT 2 ERES Ttk
V. TiOp it e L TIAS Vet KiED
BACLVRIERZEbSE oD 2 Mo T
WDIR, RIL Y E O RMEREEIZ 0 TO W ERS A3
%W, —J, Satrarue—T7L L TCHWEI oA
A RHRAERAEE (USR)EIE, W TR DRGSR AR
RKRFBOFEREEZARDLG N FIETH D, Akl
Ti, BT L7ZHE rutile 7 TiO, 122V T, uSR il
TE HIEFERMENIZEE(L LT KFE O & & 1R RE
BT AN E LT,

FHRTF (VT RNNTHDI 2412, EI a4y
WHEAI A WNRH D, SRV picidEER
RS R DD, L, WSKFEORWENE L
BHIpEDHZETHD. WIHAZBRAET 2 N ER
CEMERD, £z, BREIIZTD U9 THDZ LITH
KT 5.9 AL, WAMENROMKERRO 7 1 —
TELTRDEI R THD., ZHIT U DAL M 12
DERE—AL NEFFODTHD. INHORSE
ENUT=HEFIED, SEHAVWZ USRIETH 5.

Fk 2% 1% PSR L% AV CE T L7 rutile B Tio, @ bulk
DRIEH, EDOX BRI ENDEHF L. ZhE
TIZ, MRS & MR & P o BB O &0 T To pSR
HIE D BBREEWFER NS G D, Z 2 ClEEa kg
TO USR PWENSELNFEREZHET D, Fig. 11
BILRMHK T TN A1 & L= O ruile &L TiO, 7>
513572 PSR A7 ML &R, TiO, #3855 =
& T UBEERMEDFERNICELD ZERMLN TN D.

OATHEEAN BAREBEZEZER

*E-mail:  h-miwa@uec.ac.j

%@ ey

Asymmetry / %
N
N

0 2 4 6 81012140 2 4 6 8 10 12 14
Time / us

Time / us

Fig. 1. Zero field uSR spectrum of (a) stoichiometric and
(b) reduced rutile TiO, at 15 K with error bar. Blue lines are
fitting curve. (c) Structure model of muon stabilized site.

BT HIET, IRV, £7o. REIRD 8
B SNtz BILATOASLY MLV ERBEBREBREE T

T4 T 4T LA a2t ORERYA b
(21X 0.22 mT OWNERES BFAET H 2 L binoiz.

ZHIEFEOREZ ENL AP & U TIFET DKFEO
AECHETHDL EEZLND. BB DB S
TEBILHED AT MANSIE, KEOKEAE L a
T DA OMAEEREZBE LT 4 v T 4TI
X0, S aF U NIKEND 17 A DHHBEOY A N TX
FELLTWBZERNbhotz. 2FD, I 243K
BORNLIKREZEZ BND Z ENBFig. 1T R Lz Xk
5 IRERFERIAICKEN 2 DL ENT HENTEAE LG
LT EEAHLE.
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—a—IRY FID—=ORTFUIwIIIZEK D AulLisPOs REAETD
R beZShiZHT

Ok FER ", 2k

e 2, FA

VHUR R TR ERY, 2 BESE BT &

B, PR R

FER, * 5 F R SE T

Analyses of defects behavior near the interfaces of Au/LizPO4 using
neural network potential

OKaoji Shimizu'", Yasunobu Ando?, Emi Minamitani®, and Satoshi Watanabe'

'"The University of Tokyo, *National Institute of Advanced Industrial Science and Technology,
3Institute for Molecular Science

1. [FC®HIC

BAEME CTHD LisPOs & Au (F721X Ni) & Li
THEEA T HE RIS 1 TR E A E U [1]& LT
ISFABRRET S TR Y | - FE AR S O ESe
Li A A4 V5403 OBMIEEEOBRICEETH 5,
Fer Tz avE T, BEENBEE (DFT) 12X 5 K&
R ARV — LG AE T L O R A O TR
FPETO Li A F 3O [2] 21772 > T& T2, &
D EEM 72 fEATICIE DFT FHEIC X 2 R EE7 /L O EHE
72 B NP EE L 72 53, HHEIA MO S HD
FREBRETNVERAND Z L FEbO CTHETH -T2,
VTR, BTEORE L EEOWSIA B TEX 5 FREL L
T, =2—INV Ry NU—7 ZHWERTFRIAT
¥y /L (NNP) MEBRIN[3]. LisPOs DA A AREE
RTENT 7 AEEEEELHETE D Z LRSS
NTWD4, 5], LA EAEFHIC, AWFFETIT NNP & H
WT AWLGPOs SR ERICKT DR FRIART v L&
PERR L. S50 LisPOs FUZ 31T 5 K288 Off T
{1577,

2. FHEAE

4 713% (Au-Li-P-O) @ NNP {ERKIZIE, Au & LisPO,
D)L 7 fEER LUV Au(111)/Li;PO, At & A v
7. £7. LisPOs DX & LT, Li 2291 - Li0 Ze4L +
ML z2nEngter —4 #{Elk L7z, £ LT,
BN IFR R CUERR U 7o bk & 7etiE D b Ak 7o tlis
ZHHLI6]. £ HICk LT DFT #tH &1/, =
ITHELNIE RV =L IOERE S LI NNP %
TER% L7=o NNP DO ATNZIE, KIRT OB PO R 1B 55

OAHEEN BAREAEEER

*E-mail: shimizu@cello.t.u-tokyo.ac.jp

ZRRR T A RFERE B2 E R L. Ay b7 BRI
9A L L7,

3. MERLEE

3 24164 #EE TR LT DFT 3HE 21TV, 2 H 0k
W7 —X %&b L2 4 6FFRBD NNP ZERK Lic, & Dhk
B, TANT—% (10%) OTFLX—LHOFHN
X925 THSEYPEFRIAZEIL 5.78 meV/atom 3B XN
114 meV/A &£ 7p 277,

WwIZ, VERE L7= NNP Z T, 5520 L+ (Au: 1200
JRF-. LisPOs: 4320 Jii -, # RS <1.6%) &L
Au(111)/LisPOs FHE TV TRIGEE 2T L=, =
ZTCIFET, LisPOs F Ok~ 2A0ETO Li K (Li
22l KSR LD) ZRELEE ZA, WTROKMEIZ
BOTHRELHZBIT DAEMRT FNLF =R A —3—
AR AT L 22 DA Sz, I, K
Bags FEEARAFIEIZ DWW CTIIE Lz & 2 A, KRIGEE DY
me& & HITRMaSH 720 DERT R —DHEMMA A6
iz, —hH T, RMGEENEONGETH KM mmE
FICHFE LT WEA NG bz, A#EE T, ki
DFERITXT 5D DFT FHREIC L DGR RICOVWTH
WETHTETH D,

AMWFZ21E JIST-CREST & JSPS ElAFZE: (20H05285,
20K 15013, 19H02544) OXFEEZITT-HLDTH D,

X W

1) I. Sugiyama et al.: APL Mater 5, 046105 (2017).

2) K. Shimizu et al.: Phys. Rev. Mater. 4, 015402 (2020).
3) J. Behler and M. Parrinello: Phys. Rev. Lett. 98, 146401
(2007).

4) W. Li et al.: J. Chem. Phys. 147, 214106 (2017).

5) S. Watanabe et al.: J. Phys. Energy 3, 012003 (2021).

6) K. Shimizu et al.: Phys. Rev. B 103, 094112 (2021).

-1CpT0R -



1Cp11S 2021 F BARARLE RLMMES

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021

FMT S 7o —MIBITHAEABREFTFD STM SR L ZTDRER

O%F FE, & WE, )46 BEKRS, FE BFe], 1A foth, A% @K
RIR R BE TR TER A B R S
STM observation of rectangular-like lattices on cleaved graphene and its origin
OJunhuan Li", Shaoxian Li, Kentaro Kawai, Kouji Inagaki, Kazuya Yamamura, and Kenta Arima

Department of Precision Engineering, Graduate school of Engineering, Osaka University

777 = HRORPTRIGIC KT DR R E IREIEL, TEOWICB W TEHEERER 2R, Frix, AR
ko R OVEREE(Scanning tunneling microscopy: STM)IZ X ¥, 777 77 7 A K (Highly Oriented Pyrolytic Graphite: HOPG)
LFICRLTERIBE S 7 7 =0 o — b EBIE L, RHBROEMEZROEofma ik L7z (Fig. 1),

Fig. 1(a)iZ3R VT, =HEHO R 2R AL S 3
FAES 2 2 LW 3insk, £9, THIO HOPG %Kik L
I21%, “Bernalstacking”® L CEL<<EbhD, ZAF
DOFESEY 2Rl L= (Fig. 1(0)Z M), Wi, HE
777 =y v— FHOEET ) TIZBNT, 33
D o, ZROARSIN R S (Fig. 1(c)
BI), T BICIZT, Fig 1d) TR EH RO
BESEYINFET D Z L2 R L[], #®EIC D.
Pandey & [2]i3, AHELZR TR Z ROl il 51 2 e fk 27
T77xzr ETHELTHDN, EABKETFORES
7 Fig. 1(d) & 13872 %, % =T, Fig. 1(d) Tt 48k
BEORPFUZHOWT, B EZ B R aw
Iz, ELTC, T—AF =T HOT » Uh%HH LTz
777 xrF 7 VRUNRED ) R IR E RO
AT, Fig. 1(d) & BELOAGE 720 m B TER S 155
ZLERHLE (Fig2) [1].

Fig. 1. (a) STM image of cleaved graphene sheet on HOPG. (b) X ik
Triangular lattice. (c) Rhombus lattice. (d) Rectangular lattice.
1) J. Li et al.: Phys. Rev. B 103 245433 (2021).

All images were taken at a sample bias of -50 mV.
2) D. Pandey et al.: Surf. Sci. 602 1607 (2008).

IR |, 1

10A

Fig. 2. (a) Schematic of a graphene nanoribbon for simulations. (b) Simulated STM images at different widths.

*E-mail: j-li@pm.prec.eng.osaka-u.ac.jp
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Local Effect of V13 X V13 Reconstruction on Single-layer FeSe/ SrTiO3

W. Si, T. Tanaka, S. Ichinokura, and T. Hirahara
Dept. of Phys., Tokyo Tech

Monolayer iron selenide (ML FeSe) on strontium titanate (SrTiO3, STO) is a superconductor with
Tc over 60K [1], in which the STO substrate is said to play an important role in the high-T.
superconductivity. According to our previous research, the superconducting gap size as well as the
doping level of ML FeSe changed by employing different STO surface superstructures [2]. However,
it is still unclear how the electronic structure of ML FeSe is affected locally within the same STO
surface reconstruction. Since the reported STO surface periodicity is relatively large compared to
FeSe, it can be imagined that the STO atomic structure may locally influence the grown FeSe.

Thus, in the present study, we use low-temperature (5K) scanning tunneling
microscopy/spectroscopy (STM/STS) to measure the correlation between the surface structure and
the electronic state as well as the superconductivity of ML FeSe/ STO - V13 x v/13.

In the atomically resolved STM image such as the one shown in Fig. 1, we observed some local
characteristics that can be classified into the following three features:

1) 1 X1 only area that shows that the ML FeSe lying on the 1 X 1 STO. The lattice constant

of ML FeSe is stretched from the bulk value of 3.76A to 3.9A.

2) The ‘z’ patterns that arrange in V13 x V13 periods possibly induced by the surface

reconstruction of STO - V13 x /13.

3) The dumbbell-like patterns. They should correspond to Se or Fe vacancies at the surface [3,4].

We will discuss the details of each feature as well as the Vi3 X Vi3

corresponding STS spectra in the presentation.
1 X1
References:

1] Wang Qing-Yan et al., Chinese Phys. Lett. 29, 037402 (2012).
2] Tomoaki Tanaka et al., Phys. Rev. B 101, 205421 (2020). 'z’ pattern
3] Chong Liu et al., Phys. Rev. B 97, 024502 (2018). s

4] Huimin Zhang ef al., Comm. Phys. 3, 75 (2020).

dumbbell defects

-

Fig. I STM image of ML FeSe/STO - /13 x 1/13.
7.5 X 7.5 nm?, set point: 50mV, 100pA.
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Creation and function of new two-dimensional materials of boron

(OTakahiro Kondo" %"

"University of Tsukuba, Materials Research Center for Element Strategy, Tokyo Institute of Technology

1. [FLC®IZ

R R EREROTRIT TIRTUVE TR & TR ERE
ﬁ(%ﬁ)%mﬁ_&ﬂﬂgnfw . DB
TN THRNMZK W E W) BAFNRTE L —HT, £<
DE72 2 PEFBLO fREME D & D RE I bk e D
REHLTED, ZNETICHGmAAEZEICLT, &Y
ROHDZIRITME (Rr 7 =), KFEHGRe 7 7
V), bR U F, BbAR TR, VAR UERRENRE
TERETRT I ERFEINTND D, T’xlTIND
®9%Tm77/® HThHHRULKEY— R D&
WifbAR R — b V2RI S8, LTI TE,

AFHTIE, TNETORRE FEDERELHET D,

R ALAFE Y — b ORFHEEZ K 1a 27T, & 71k
KRFITHRUREDAIL, KEPEICHELTRBY, R
PBETTAIEEE Y, SESMRIRE TR TR T B HERE 59,
B o — DM D, T [E R kR RE 50,
KICEERZ L OB Fx DFEBRIC K DT 2L e L
THLNERS>TWA, R, FA Az B
DI T BR IR O TR & A 2 73 Al A b
Bt LTHEDITHD Z 0D, R ARKISIC/T 5
Ao DLHESNTVD, BREFETIE Na % Li
R K A A BEBMOENT-T ) — Nl EICHD Z L
B LiFavr— s CEmtkiekEEM R e D 2 L
B @RI I v x—LprZ 19 7T EBHNO®
PH—=L B R ERTHEENATWS, SbIC
57 BERARUFERY P =T DKFBILTRERa T h L
)BT A CENERTE B L) BT Y
RFOEBRMFZE), FLOA N AT v TR bkE
BRI OBRARER 20 N shTnD

bR 7 F > — F Ok i E 2 X 1b 12T, B

OAHEEN BAREEZE

*E-mail: takahiro@ims.tsukuba.ac.jp
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1) T. Kondo: Sci. Technol. Adv. Mater. 18, 780 (2017).

2) H. Nishino, et al.: J. Am. Chem. Soc. 139, 13761 (2017).
3) H. Kusaka, et al.: submitted.

4) S. Tto, et al.: Chem. Lett. 49, 789 (2020).

5) R. Kawamura, et al.: Nat. Commun. 10, 4880 (2019).
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13) M. Makaremi, et al.: Mate. Ene. 8, 22 (2018).

14) P. Xiang, et al.: ACS Appl. Mater. Int. 11, 8115 (2019).
15) L. Chen, et al.: PCCP. 20, 30304 (2018).

16) Y. An, et al.: Phys. Rev. Appl. 11, 064031 (2019).

17) R. L. Kumawat, et al.: JPC C 124, 27194 (2020).

18) N. T. Cuong, et al.: Phys. Rev. B 101, 195412 (2020).
19) M. Niibe, et al.: Phys. Rev. Materials 5, 084007 (2021).
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