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Room D

Surface Analysis/Applied Surface Science/Evaluation Technique(ASS)
[3Da01-12] ASS

Chair:Naoka Nagamura(National Institute for Materials
Science), Daisuke Fujita(National Institute for Materials
Science)

9:00 AM - 12:00 PM Room D (Kotohira)

[3Da01] Atomic structure and Chemical State in Active
Dopant Sites of Si-Dopant in GaN
*Yoshiyuki Yamashita'?, Jingmin Tang1'2 (1.
National Institute for Materials Science, 2. Graduate
School of Engineering, Kyushu University)
9:00 AM - 9:15 AM
[3Da02] Thorough search analysis of extended x-ray
absorption fine structure data for complex
molecules and nanomaterials applications
*Daiki Kido', Yohei Uemura?, Yuki Wakisaka', Hiroko
Ariga-Miwa®, Satoru Takakusagi', Kiyotaka Asakura’
(1. Hokkaido University, 2. Institute for Molecular
Science, 3. The University of Electro-
Communications)
9:15 AM - 9:45 AM
[3Da04] Studies on energy-resolved distribution of
electron trap as a macroscopic surface-
structural analysis
*Bunsho Ohtani’, Takashima Mai" (1. Hokkaido
University)
9:45 AM - 10:00 AM
[3Da05] Development of electrochemical ATR
ultraviolet-visible spectroscopy and its
application to ionic liquid/organic
semiconductor interfances
*ichiro tanabe’, Iroha Imoto’, Daijiro Okaue', Masaya
Imai’, Shohei Kumagaiz, Masato Mitani?, Toshihiro
Okamoto?, Jun Takeyaz, Ken-ichi Fukui'® (1. Osaka
University, 2. The University of Tokyo, 3. Institute
for Molecular Science)
10:00 AM - 10:15 AM
[Z D fth] Break time
10:15 AM - 10:30 AM
[3Da07S] SEM application of the graphene-oxide-
semiconductor type planar electron source
*Yukino Kameda', Katsuhisa Murakami?, Masayoshi
Nagaoz, Hidenori Mimura®, Yoichiro Neo' (1.

Research Institute of Electronics Shizuoka
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University, 2. National Institute of Advanced
Industrial Science and Technology)
10:30 AM - 10:45 AM
[3Da08S] Probing charge accumulation in OFETs during
operation by electric-field induced sum-
frequency generation spectroscopy
*Naoya Ohashi’, Yuya Tanaka'", Hisao Ishii""*3,
Takayuki Miyamae1'3 (1. Graduate school of
Science and Engineering, Chiba University, 2.
Center for Frontier Science, Chiba University, 3.
Molecular Chirality Research Center, Chiba
University)
10:45 AM - 11:00 AM
[3Da09R] Atomic force microscopy study of anatase
TiO,(001)-(1x4) surface adsorved water
molecule
*Daiki Katsube', Yuji Kunisada?, Masayuki Abe® (1.
Department of Electrical, Electronics and
Information Engineering, Nagaoka University of
Technology, 2. Graduate School of Engineering,
Hokkaido University, 3. Graduate School of
Engineering Science, Osaka University)
11:00 AM - 11:15 AM
[3Da10] Definition of nano-scale contact by Moiré
corrugation of twisted bilayer graphene and
its effect on nano-scale friction
*Kanae Hirao', Naruo Sasaki' (1. Graduate School of
Informatics and Engineering, The University of
Electro-communications)
11:15 AM - 11:30 AM
[3Da11] Effect of probe’ s mass on dynamic spring
constant of AFM force sensor
*Wataru Kurahashi', Yoshiaki Sugimoto’ (1.
Graduate School of Frontier Sciences, The University
of Tokyo)
11:30 AM - 11:45 AM
[3Da12] Development of home-built UHV LT STM
combined with an optical fiber
*Yuji Nonaka', Toyo Kazu Yamada' (1. Graduate
School of Engineering, Chiba University)
11:45 AM - 12:00 PM
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Atomic structure and Chemical State in Active Dopant Sites of Si-Dopant in GaN

OYoshiyuki Yamashita®?* and Jingmin Tang*2

INational Institute for Materials Science, 2Graduate School of Engineering, Kyushu University

1. LI

GaN 1IN T—F A 2 & LTHERZED TR, Si
R—7F5Z LIk N AREER L LTE<, GaN
TR 2 OEPEREZ T LTV A3, GaN D K DRI S
D1IDNFIR=F LI F—=_ b RELF T Y U THD
MICRERERH D & ThbOLRIEER F—X
R GaN BRI ZHAFET D2 & Th D, F—3
v hEE Xy U T BN S ALUL GaN BRAKRE T 5
Fetka L0 Bl ER I, o RR 5T
TR LR ERTH D EEZLND, RKIFTE
TILGaN oD, Si R—30 FOiEMEY A B X ORTE
P A D OJRIREE, R EEEZHA NI TLZ L%
HEY & LB R LML IRRE /3B XANES %
1To7

2. B

FZERCTHW =BT 0.5 mol %Si F—=7" GaN(0001)
T D, GaN [TIBERMELZ 1 /3BT, Z O%HEE
T Lc, EFHICHE R IOk 85 B
XANES HIEIZH\Why v m bttt 2 —e—Aa
Z A BLIN2 3 JOVBL6N1 Z W THIE AT > 72, ¢
T I E IS 1860 eV A VN T Si KLL DA —
Y fEIEE X OV Si1s FEIS O E 21T - 72, XANES 1% Si
K SRAEB OO E 21T o 72, XANES (34— = IR &ic L v
WEEITo 70,

3. HRBIUEBE

Si KLL A—Y =R L b F—s32 hofbsiR
REERIE L& 2 A #EE = /L 1608.5 eV, 1611 eV
ZERMS LT D S OoOBFIRES B S, wED
XiikE ST 5 Z EI12X D 1608.5 eV T SiNk(X>1.33),
1611 eV X SisNs & JfE L7z, VSi KLLiZ BT 54—V =
D 2 ODRLSY (1608.5 eV, 1611 eV)ICTA— Y =N E
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*E-mail:  YAMASHITA.Yoshiyuki@nims.go.jp
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Fig. 1. Si K-edge XANES
XANES DHIE Z1T > 72 A7 MV % Fig. 1 1Z/”8$, CBM
BIOEfIL/ v F—76aN & W= &\ tER &
VXANES KV ROz, MAE /LD & Si NNy R¥y v
FPNCYEN Z B2 720 DIk L, SINGIEZ/NY RF v v
TN EZ AT 5, LEDZ 235 SiNgS R—s3y
N DIEMEY A b EREER LTz, F—30 F DR FAEE L
BHS2NT T B 72 XANES 227 h LD I 2l — g
VO EToE A G FTFAR S FFICEE b o7
B A NN ERARS MLEBE L, Lo T Ga
B8 Si FUFIci@EE b o729 b (SiNg 23 Si K—
7 GaN DTG A v THD EfEam LTz,

e
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bnbrrrubarF—okE EEL
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1) J. L. Dupuie, et al., J. Elec. Soci., 139, 1151(1992).
2) JJ. Rehr et al., Phys. Chem. Chem. Phys., 12, 5503
(2010).
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Thorough search analysis of extended x-ray absorption fine structure data for complex
molecules and nanomaterials applications

ODaiki Kido®, Yohei Uemura?, Yuki Wakisaka®, Hiroko Ariga-Miwa®,
Satoru Takakusagi', and Kiyotaka Asakura®

YInstitute for Catalysis, Hokkaido University, 2 Institute for Molecular Science, *The University of Electro-Communications

X-ray Absorption Fine Structure (XAFS) I%. X##
WIUE - DA S & OV O B O SR T E I 2V T o
TERE G5 25, BT, WD B 50eV LA LD @& 2L
¥ —EHk 231D Extended X-ray Absorption Fine
Structure (EXAFS) &, X HRORINR &L O R pmidid
WIZOWTOEREY G 25, EXAFS O Tldh—7
T4y T 47 (CF) ERALERINTWS, CF ik
TIX EXAFS o FRIzB W T, FiZ, Bk, =y
27 b AEAEERE. Debye Waller [T 4 ©% /85 A —
gL, itREMEEEREO - HEDOKIETH D
R-factor /N T DL D RNRT A —F &g/ 5
B X OB, ISR S LD CFIETEN, Mo fis
EROROMHTCIL, 3 SORBEEANEE L5, 1.
PRI A—HNHENRS D=0, PERANZERO 220
MEIZBR LT LE D AR H 5,2, /RT A — X ZE[H
\ZAEE D R T 728 IME D FAE T D356 CF L% Btk
THHHMEIC Lo TRERT DENERY | T A—F
ZEFH] H G OO KISk 7 B/ IMBIZ BIEE T X 2R W ATREMED B
%, 3. Nyquist OFEEUZ LV IRES NS HHEIZL-
T, fRNTICHWD Z L D TE D87 A — 2R &
NnNd, 2T, BHERHEZFOROMITICIT M
R R % 72912, Thorough search (TS) ¥ % BA %
L7z TS ¥£Tid, R-factor NE/NERD b D EFET D
TiFe <, NI A—F OMEERICTH, £oHhT
FEBrEZ KL< T 22T TRV ETF 5, KAFE
WZE Y, HEHERE R R OROM S LT, BbEY T
F M Mo K-edge EXAFS Ot #17-7-, B{bTV 7
F L 6 AD Mo—0 FEE AN 5 DA IEREA &, TS
ETOMATORE, Fig. 1 ® X 512 3 KOFEE DA
AOHICEATSZ &T, FEEE LS HHTH 3D

*E-mail: d-kido@eis.hokudai.ac.jp
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Fig. LE&{LE Y 77 > Mo K-edge EXAFS D it %
TSHEIC K > TIT o 72 H. Mo-O #i & DFLNTT D 2
FH(r2). 47 H(ra). 5 & A (rs) DALAEDEITIER L,
Szl ERE T m v F LT,

DIEIEE D Z LN TE Tz, EXAFS MR & 5 8L
i, I 32005 1 SDOBEICRETDH I &
IXTE RV, —FH T, /T A — X2 EMBRENIZTAR
T DB DINT A —FIEE TR D Z DM OREEH,
EREZ I HHRT A AREMEZHERT BN T
%, CFIETIE, PIIEZETE LT O OEREE
ARG A5 Z E N TEDRN, RNTA—F7%E
MO TORREREEZ IRV L TV D EEEICE
HZLIEFHELV, DFE V| TSIEIZIZZE Ot FTRENE &
BEBRCTEB L WIHFIEDRH Y . MOERRER L LA
ORI A ST IC B W CEERERE 5
2o

D

1) D. Kido and K. Asakura, Acc. Mater. Surf. Res. 5, 148,
(2020).
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Studies on energy-resolved distribution of electron trap as a macroscopic
surface-structural analysis

OBunsho Ohtani* and Mai Takashima
Institute for Catalysis, Hokkaido University

1. AED=HDOREY Y A

S FARDARALE I, TCFIHTHRE FSONMR/ S & —
1 ExRONS THEEERIE L TLEW4A ZIRE, T2
bH TRE] LannEVlEdsZencEian
O XD REE S KRN D DX, 2O TRE S LR
WEFE, EHR o THRE SNRER, REDETCTT
DThHDZEFESHIBTED. VWolFH, MR
BHEHIREZ S L O BN D Z EIFRVNG, T7TIC
NEEL e 22 EE2RFRBLTODITT E RV, EIR
DOHEELRETED ThEZ] 2R T 500030
LWL, FEDT-DITHRIRIRLIELEZ DD/ L
7, REBEBI O A X0 b, &K
W SV ZREETL T AT 7 AT TE RN &
LR T D Z ENEELRARETH LML THD.
PbhL, SR & ONEREIERN G D%
DEFEMTHD TEF N7 v 7] OTFLF—4010
(energy-resolved distribution of electron traps=ERDT) %
PRl T X S T E A OL F & S OLIE (reversed
double-beam photoacoustic spectroscopy =RDB-PAS) %
L [1,2], FHeBEIRIREHI DWW THRRES L 72
R, ERDTAT BV 7 7 A% 5 < e R MG 2 S Bk
52 &, TR BRIB-PASH B & 7o a i~ 7 v 43T F
ETHDHZ L, B, BRI — v & K& o [
Wl ELTRHHTE S Z L2 RWE L [3].

2. BZERESTESSE (RDB-PAS)

RDB-PAS T, WEER L7 XHEY (Rr73)
ZOEEE (PAS) BAHIZERE LR & D I
BHZHS L, 3Bl &+ (VB) DEFAEF T >
7 (BT) ICHEBERESES. 20L& ELHVBFOIE
LIFFHRFDOAZ ) — NI Lo THiE SN D729,
ETICEF NS ENS. Zhick-oThbictkr s

OATHEEAN BAREBEZEZER

*ohtani@cat. hokudai. ac. jp

FRIN % R (T a—7 ) ICL > TAEULPASIE S
LTHRET 2. A7 ol EE2 REERAT 2D HIK
TRAF—ANSERT DL, KR AXF—0 (F)
ET2BIEICHEE E DS o, Zhzio Lz
FAXIAYZRERDT 22, ~_OIIEAbFIE TR BV HETDRRE
ECHIET D Z L 1T &k - T, VB LU (VBT) 2 = R /L3 —
DOHEHEL T AERDT & 705, B UEBEEHSHh-TI Y
IV E — L THITE SUAHPASH SRR K (X K
Xyov7) 2béd, Zhztbbo TEH ik
(conduction-band bottom=CBB) A VBTZ F# L L T
ERDT/ R — AZIBIN L7z H OHERDT/CBB X% — T
U, ZHICETREE (D) < DA7=bon, #ED
LlciEsq, ek L LTRIATE .

3. ERDT/CBB/X2 — Ik B EE

& @ biEl o 9 B TERDT /N — U 3G b
Do T= DI ELBHIHIE O & OIS TS T TH Y, %1k
RIS ERRICHIE TX 72,

ZEOTHRT Z =T R IZHOWTHIE L7=FE R, TD
IERBt O R TR & IR T oM E LD LIz &
7>, RDB-PAS CHllE & HETOITREI R I AFET 5
&, B, mXRMTIEARL, FimEEEAEG Iz
DL TWDZ ENREESNTZ. F2, ST BEB7%
Ui (CBB2MZIE—F) T, HRHBENIZIOE
LV (TDMEIE—3) HAThH, R A58 CIXERDT
INE— PRI > TND Z &, ERDT/NE — AR
EEANM LTS Z &N LD ST,

2FEDFREHT DT, ERDT S & — IR, TDES L ('CBB
DENZTNO—FE (0~1) OFF () BV L,
S F I F AN D IR O —BE N2 b
5, BRDT/CBB/XHZ — 2L -»T THEE] TEXHI &
NLDINT.

1) Chem. Commun. 2016, 52, 12096-12099.
2) Electrochim. Acta 2018, 264, 83-90.
3) Catal. Today 2019, 321-322, 2-8.
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BERIEFE ATR RN RO REDRE LA A VERE/ARFLERRB~DILH

OHB—ERY, HAREL M LR, AL RBRAT 2 BHEEE? =AEAN?
AT 2, Prami— 2 B —
VRBRR IR B SERE TP gedt, 2 AU R R BERTEB s B A e R, 3 0 TR AT ZEET
Development of electrochemical ATR ultraviolet-visible spectroscopy and its application to
ionic liquid/organic semiconductor interfances

Olchiro Tanabe®", Iroha Imoto®, Daijiro Okaue', Masaya Imai*, Shohei Kumagai?, Tatsuyuki Makita?,
Masato Mitani? Toshihiro Okamoto?, Jun Takeya?, and Ken-ichi Fukui'?

10saka University, 2The University of Tokyo, ®Institute for Molecular Science

ﬁ%¥§{$(5| fcf ‘E)r',f—%b U ﬁ%%{z%{zj‘(% ﬁ%%ﬁ WE. 1 RE. W.E. 2 Columnar direction /
BIB(SIO; 72 LYDRDVITA AV BKEARM LEER g e 0 05 G Ot |

“HEHEERR T YA ¥ (EDL-OFET)I, itk SO et
D105y LLLF OIRFEIECEIET 2B BT 3 A R &

S
Lo

[TMPA  [TFSAJ" G i

LTHER SN TV D, AWFZETIE, Fhox BSRiEEL crden o

.
B

cERALTFEREE T CHRIE rTRE 2200 B O R 4 R R
(Attenuated total reflectance; ATR)¥:44 0o A7 4 D%
MAWT, F T DR ZEER O A A R
S O T RIEFRNT 21T > 72 2,

AWFIECHREGE LTz ATR 23 GIEFR % Figure 1 (2R
T 77 A VAR 7 U XA EIZ, 25T JE 0 R,
st p U B R (Co-DNBDT-NW) & i L, ) — A
WL LA CBMEAAE Lz, KIS, A A kik

(b)

([EM|M][FSA] s [TMPA] [TFSA]@ 2 *i*ﬁ%ttii)%{rﬁ? 430 440 450 460 470 205 210 215 220 225

Wavelength / nm Wavelength / nm

L. xitii & SRR E 72 LIAAT. —EmR AR L, b
SR L LTCOBERETICEBITS ATR A~ Fig. 2 ATR spectra in (a) 425-475 nm and (b) 205-225 nm.

F /L (3 5 200-500 nm) & 15E L7z, RO Stark ©7 M LB HORE EELBNS, HIE
T DA, Co-DNBDT-NW © HOMO 7> 5 D F il /&Efﬁ(zoo 500 nm)IZHF B =K v By MEORA

IZHRT DR 450 nm AT oWz B VLT, % EXITS0NmEETH Y . EEALFEETICBIT A

IREDH S v — s WROBEREY 7 MR &h %#%ﬁi%ﬂ% & S A A A O R R E BT L

7=(Figure 2a), ZAUiE, AREFEAN~DF ¥ U T (F— 4

INENICHE D BEEEOBG L EIREEOEL % X

ML TWdEELDLOND, A A VRIEE LT X ik

[EMIM][FSA] & [TMPA][TFSA] % Fl W =356 % bl 4
5L, WETANY M RBICHERENR SN
bﬁ;giéile][FSA]O)ﬁﬁxk%f£t~&{ﬁ3§y7 2) 1. Tan_abe, I Im(_)to,_D. Okaue, M. Imai, S. Kumagai, T.
° i Makita, M. Mitani, T. Okamoto, J. Takeya and K.
H7, R 210 nm AFETHE, A A AR HORS Fukui: Commun. Chem. 4, 88 (2021).
DRI DRW R > 7 N MR S av7z(Figure 2b), Z il
. F v U TIEA SRR R mA RO A A

1) I. Tanabe, A. Suyama, T. Sato and K. Fukui: Anal.
Chem. 91, 3436 (2019).

*E-mail: itanabe@chem.es.osaka-u.ac.jp

OATHEEAN BAREBEZEZER - 3Da05 -



202N FARKRAREFRFMAR

o\
=y

10:15 AM - 10:30 AM (Fri. Nov 5, 2021 9:00 AM - 12:00 PM Room D)
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Graphene-Oxide-Semiconductor B L HEBFR % & L 7= SEM OBH
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SEM application of the graphene-oxide-semiconductor type planar electron source

OYukino Kameda 2, Katsuhisa Murakami 2, Masayoshi Nagao 2 Hidenori Mimura' and Yoichiro Neo

! Research Institute of Electronics Shizuoka University, 2 National Institute of Advanced Industrial Science and Technology

1. [ZL®IC

BIEBMHALE 78508 & o e 72 BRI E 118
WEESEM] OB R & LTAS AV SERTW DN, 2D
e L, BTE—L22MIKL720DLL DEILE
Fe, X e Vos|EHLUER, 10°%Pa &V o7 lE
HZEREAMVE LT 5, —J7 T Graphene-Oxide-
Semiconductor (GOS) B B FJEIL. 10V FEE DOIKE
JEFR L0 Pa 25 107 Pa OIKE 2288 F CEMEL .
HBHAD/NSWETE—LERT D, S DIZEED
6/7 RIS 7 5 B0 5 B 30%LL L& JE Fig. 1. GOS T FIR CHitY L 7= SEM 18

VAT DT FRAEDFERR LT g p o o 2RI, E— LB BT

x 1888 b’ Bm

5mO$M®@%ﬁ Z GOS V- ifi fE TR & B L7253 BFE L % E 5 7oA A K at L7,
i‘-é%y‘c?iré BLZEHERR A KR ‘F’“B%{KLUE%:YX % N
ML FREET SEM OESIG TR 5, ABE O fam BE

THL ﬁ:th/x7wﬁﬁﬁ® Sy fHE SEM OO GOS B IHA MM L CIEBE 1kV OB F £ — A
FaHE LT, GOS BEFIA M7z SEM B o@lgis CEBN SEM Fife 2 1 105, 2T — Ui TR

FUET Em A ORI T 1 SRS B — 7 Bl 6.5pA Tio T, £33

2. AHik L—ya ik, REROBTHERTITETE—
Aﬁ7¢’@ﬁﬁ@%%ofmménfwé Lnb
Motz BIZ, GOS BIR &5l & H LEMOMIZH -
WCEREMERET 2 LT, EFE—LDENRY %
T 82 R Lic, B E—LDIENY Z Ml
T22L T, BFERBERIO T o —7ERHAHEMN
L., 2 N7 X MEFZOHEMBEIFTE D,

R AT T 45 A NETER AR L ekm
DE | SEM & s L, GOS FEF1H A #5#k L g s+
ZiTo7-, HEALZ SEM iZ=2 v F o —1L o A&
DW= L o XDBD 1/3 fg/hRTHY, 73—
?Y%@W@i@“OMmT%% BlERE e LT

R ETH O D 400 A v 2 B\, KT 3A

2KV ZFIA L, 75 7 = L Y — REED 4. FEO
RIS 10V OEBIZEE G52 8T B E— LD GOS T Hif T-Ii 2 448 L 7= SEM OMEREFEA %17
E—J‘éﬂé T/\/fx@ rEUjJD&U\EE‘(}ILu+{EJi;'EE' 1/\\ 71:1_7 EE;{}IL65pA @?H/Eﬂl/f; /]}X@f:ﬁb\ SEM
/ X% /'\7_‘:‘ > ]\ (Kelthley 237) %1%)% [/ b“_‘ 1%0)@ E‘Zyj L/f:_o GOS %{ﬁ@ SEM J'_.LT)EHODTHI:

NEWE & BB OEN O HHETEREZRE LT, ’@iﬁ?éﬂto £7-. GOS BTN S B
-, BHEEZBRET A2 AT —UBEREBUNER LDJEIN Y ZHEH] UATIC IV E TS 2 TR T 5 &

(Advantest R8240) I XV EMIL-, £/~ BEFHuE > TN A R LT, A%, AEMEERE LB
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*E-mail: kameda.yukino.16@shizuoka.ac.jp 1) K. Murakami et al., Appl.Phys.Lett. 114, 213501 (2019).
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Probing charge accumulation in OFETs during operation by electric-field induced
sum-frequency generation spectroscopy

(ONaoya Ohashi?, Yuya Tanaka 2, Hisao Ishii % 3 and Takayuki Miyamae® "

!Graduate School of Science and Engineering, Chiba University, 2Center for Frontier Science, Chiba University,
3Molecular Chirality Research Center, Chiba University
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HREERDE -7 VA F (OFET) O EAICHIT,
TNA AR LA B LR EATH D, &
JTTIX, OFET DOATFEENLE & ifaiabe i o> 47 1B )
MTF N ZOEM L BREICER T2 ENbho T
72V, —J7. TN ABREBHREIC BT B BATERE & KA
DL FELE & DBRIC O W TIEEEMI AR S 8 20y 2,
T, FaIIFEMREREA (SFG) ik V., B
WCHEFICBEZHNT 5 Z &L TRETHIERFEDR
ZFA L BB o> OFET WEED Z OB EIEL 2 R AT,

(=5&]

Si FARE LR 12 HMDS (hexamethyldisilazane)
WP ERE L, &0 EICEZEZEEEIZEVIES 50 nm
@ 2,7-diphenyl[1]benzothieno[3,2-b][1]benzothiophene
(DPh-BTBT) B Apk L. Hi&IZ&EMmA2K5E LT
OFET ZAFpk L7z, SFG MIEIZBEHR D SFG 73t diE
V&M, SFG Y, AIEE (VIS). ZR4E (IR) 4T
p @)t (ppp) TAIT-7=. Fig. 112 OFET Wrifi[X & S5
Al iE O 2R3, BRGEE SFG JIE T, 7 —
NEIE Vg ZHUINLTZ, Zed, #EETIX Vg 12X T
V—A « RbA VEERE Vi ZEUM LT S A ABK
KRBT SFG MIER R bHET D TETH D,

(#5R]

B0 D Vg HUINKEFIZE 1T % OFET @ SFG AX7 kb
% Fig. 2 (2R, fefiid SFG YeomE [ IR 582, AfhX
IRDOWFEHEHKT,Vy=0V TOD SFG & T,DPh-BTBT
WCHRT 27 ==V EDOIEH v —27 (3057 em™ 431)
& HMDS IZHI3T 5 A F /L EL st Bk « i eh e B 8l
(2912 cmt, 2954 cm™Y) D — 7 AR L=, AF LM
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OWPETIE, Vg DKRE ST U T SFG iR kK
TLERFEIR MR LT, EETIX, ThEho
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1) C. Katagiri et al. Org. Electron. 86, No. 105928(2020).
2) C. Katagiri et al. Phys. Chem. Chem. Phys. 23,
4944-4950(2021).

- 3Da08s -



3Da09R

2021 FHARMREZZ P MHERS

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021
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Atomic force microscopy study of anatase TiO2(001)-(1x4) surface adsorbed water molecule
at room temperature

ODaiki Katsube®”, Yuji Kunisada? and Masayuki Abe?

1Department of Electrical, Electronics and Information Engineering, Nagaoka University of Technology,
2Graduate School of Engineering, Hokkaido University, *Graduate School of Engineering Science, Osaka University

1. [ZL®IC

7 =B TiOs (L@ Ll s M4 FfoWE &
LC a—7 4 Y ITHMEOSHIN T DIHMETH 5,
SRRSO FERE L 72 27K & DFUSIZ DN T, WD
NOWERENRH D LDOD, 1ZFEAENKIRIZET S
FEBRTH D E L BT, BIRTIIAKOESE ST S
RWEWSTEENRINTWD V2, 2D, =
IR TR T HWESETBEOWET A oW A D
FEP T — 2122 L, RBFE T, Koo+ OWAE
A N AEREGE E RS T, FEEERR - ) B
HFEINC-AFM) % AWV T, SR TKEE ST 42—
B Ti02(001)-(1 X ) F i & BlE Lz,

2. REBRAZX

7 & — ¥ A TiO«(001) # X Nb K — 7
SrTiOs(100) A (15 et B I VERLL 72, R IR
IRLEE 800°C., W4y E 1.0 X 10-6 Torr, L —H—/X7 —
BEFER) 0.8 Jlem2, 7SV AL — bk 2 Hz D5 CERL L
72. NC-AFM HIEIZ oW\ Cid, HIRER%Z, —E LK
RBEREEITO R fTol, T2 —EH
TiO2(001) F I ~D KK FE 1L, ~_—AJEF~ 2.0X 1010
Torr D — K v 7 =|IZ T, K4+ % 1.0X107 Torr
FTHEATHZ LTI,

3. %R

M 1 IZKOREREELSEBEOT 2 —EH
Ti02(001)-(1 X 49)FE A D NC-AFM 4 % 7~9, KO
A X TV T, EWAIRIC R % 28 A O
X TV ZENRMRTE D, TD72H, NC-AFM %
FCRATWDIHERET, KEEICLDLDEEZEZD D
LIRTE D, AT L V. 120 K BLEA BRI
WEWETE T TiEle < AFRENBNGD, 230 K
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F WEY A MToOWTiE, NC-AFM o= b5
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B Ti02(001)FK H D 4 {58 Z & 7T 2l s
TH 5 TiOs FNTFRAJIZEAE L TWD Z LD o
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1) Y. Wang, et al., Nat. Commun. 4, 2214 (2013).

2) |. Beinik, et al., Phys. Rev. Lett. 121, 206003
(2018).

3) D. Katsube, et al., Nanotechnology 30, 215704
(2019).
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Definition of nanoscale contact by Moiré corrugation of
twisted bilayer graphene and its effect on nanoscale friction

oKanae Hirao! and Naruo Sasaki'”

IThe University of Electro-Comunications

BEEL T, ~A 7 8 A — kYA ROZEERI @)
< Flhx OFEAER N & » ThEE L= EEHE 418
AT D Z L CEENELD EHHSATWS. Ly
LR A7 —/VTlE, BEEM CER STV R
FALDOHRPEEEDO R T L LTINS Z L B FER P AR R T e s 1
[1]1& BERR[2] DM )7 70 & il ST 5 ARBFZETIEL S I SeSesTess 2t el0cte : | Oin
JEREEE MG DT LR — o D IRITASA & D =805 R L A L AL | ot o
TRFUVAWTEHRY A AN T 7 2 Rmos
itz EEHETDH.FNICLD, T A — VEED R I
BUEAEMICD O A — VOB R
A R R o W

9, MK I 774 MR EIL, 797200 —
b & =R F —IICIR L E e AB flEfEE L 72D K9
IZEE L7 & EORMAELZG, = 0deg L EFRZ LT
(Fig. ).IRIZ,7 9 7 x> ¥ — h%Z0deg < 0;, <
10 deg. DHFIFH CTHIEZSHTH 5, &Y A A MG,
DI~ HEBE S B2, KFZEOSF 1%y 2 =
L—ya OISO A BIE 2R o R T v
¥ /VEA#[3]% Van der Waals fH AL/ERICE#E A L,
Tersoff A7 > 3 v VEAR[4) CHA R EM A &5
WU CE R < o RV F— 25 RE LT

KA A N6, (Fig. )T, 77 7= — FHND
IR < B (BEAE D) f,00 2 RoTHAh & Itk
TDE,ET LAF— o OFFL TR S D EWIN 2R
SYANELILTZ. Fig. 2(a) & 2(b)iE, > — b &S HLAI
R, PRI Le & 2o )ittt 5. BILNER
LA AB FEJE HEE < & 2 fEIS (BB , ARFLPNED
RIS AA FERE & 72 2308 (a3 TH H. > — b
NEET D & aflIHRITER» DBkRIEIN TS
Fr, BREIRIZFEARIZ B SR N TAAZ DL 2 R0 o
72 (Fig. 2(c)). E HICAFERTIL, ZOET VAR NE
BICHEZ DBV TChiEmT 2 TETHD.
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o Graphene sheet
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Fig. 1. Simulation model of twisted bilayer graphene.
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1) N. Sasaki, T. Ando, and K. Miura et al., e-J. Surf. Sci.
Nanotech. 14, 204 (2016).

2) M. Dienwiebel et al., Phys. Rev. Lett. 92, 126101 (2004).
3) W. A. Steele, Surf- Sci. 36,317 (1973). Fig. 2. Two-dimensional adhesion force map within (a) rigid-
4) J. Tersoff, Phys. Rev. Lett. 61,2879 (1988).

Deformation Az(A) Adhesion force £, (

(=]

and (b) relaxed-graphene sheets. (c) Moiré corrugation for

relaxed graphene sheet.
*E-mail: naruo.sasaki@uec.ac.jp
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Effect of probe’s mass on dynamic spring constant of AFM force sensor

(OWataru Kurahashi” and Yoshiaki Sugimoto?

!Graduate School of Frontier Sciences, The University of Tokyo
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JE B B T R [ D B ABE (FM-ARM) (3R DD 7z
WEE 7 23RN S, g o JF - iz &
LIRE) O IEE B OTERE L, 3B % A
A=V ST REETHDH Y, FM-ARM O ))& v —IT
. ARLREZMTIES S D F L=, /NME
g G IR E) X & 2 Rl AR SRS 7 (LER) 2. #h 4R
B & REIRB 2 [FIREICAT 5 2 & H T 5 F XADKAIR
1 (qPlus) V72 &, ZHEEHEL LOBHFEL TN D,
5 0 BAGRIE L ARM 23481 5 BASD—>Th
. HherY—llBWiEhEds EHICEAEL 5
ZLEEEETHDH, EY EITROEMET VEHWT,
REHORT v v L& ) BRI E S & it
EHOMIZEE Y LR RO 5N TND, BT
NR—D—RIIRIZBIT 5 BT RERIIFHIERE K
25 3% 5 Y, FERIC, LER O—RILEICEIT D
B IZRERT 23%8 035 P, LavL, b il
S LT BARR IR E 2 E L TR D . BB OE EIC
K DRE T ~DOEBIIBE I TR, & 2 TR
ZeCi, #HFIES), B X OMEfEESICR VT, Eito
BaEMNMEHC RITTHEICONWTELZL, hrr¥—
OEMITREROKRIEEITH) Z & T, RFMHOER
HHEZ L0 Fie b0 LT 2HME LT,
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R % [EE Lo i P IRE), (miEES (Fig. 1)
(R THREH 2 AT T T2 BR D IRB O 2 L 2 5
X ORDTZ, AR CIIRHEE R E LT X, EH)
T O EREENRSONTND R X DR &
LTEX, BHOEEIZIFESH +OEED 0.1%01 5
20%FE TOHLDEBRE LT, HAVNIRE T DOIREE A
Koz, HITIRS), MiEREIOm ;T IZB W T, HEto

OATHEEAN BAREBEZEZER

*E-mail: kurahashi-wataru900@g.ecc.u-tokyo.ac.jp

Fig. 1. e —odFiEs (L) CfERES (7)
BFENENT 5 & —RIEEOE BT Lz, &I
TR E ARz, FIESHOBRE. EHOEE
L0 BT RERIIR KT 3% ERD Lz, —H.
HFEIRBI DS A BINIERER O R IZHR K T 14%
EEThHoTz, I F L= qPlus DT IRE) %
MW a e —o5sG, IREMsbLEHINART
HDHZ LI L 2EMETREROEINEIA L EEICLD
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REE S JER I 7 N &2RD THEET 2 DOF
ETIE—HTHZ N REBINT, —FH T, LER HD
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1) F. J. Giessibl: Rev. Mod. Phys. 75, 949 (2003).

2) Y. Sugimoto and J. Onoda: Appl. Phys. Lett. 115,
173104 (2019).

3) D. Kirpal, J. Qiu, K. Purckhauer, A. J. Weymouth, M.
Metz and F. J. Giessibl: Rev. Sci. Instrum. 92,
043703 (2021).

4) J. Melcher, S. Hu, and A. Raman: Appl. Phys. Lett. 91,
053101 (2007).
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Development of home-built UHV LT STM combined with an optical fiber

OYuji Nonaka! and Toyo Kazu Yamadal?*

Chiba University, 2Molecular Chirality Research Center in Chiba University
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FHESUSZ AT LTo oy THRE A T STM EEBIEE0 Y,
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ﬁ@;ﬁ 2. 77 A THRIEE 0.45 mm)E#55E LT,
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Fig. 1. .7 7 A4 N—WN&EAE STM OWNEEE, HeNe
laser (3% 638nm)fti i, (a) Laser OFF Ff, (b) Laser ON
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B 1 mm U LEE LT,

Fig.1 {2 STM WD EMFEHE %7, Fig.1(a)id L —
P— OFF K DHE T 5, HREFAFE Au KifiIZ T~

o —F L T35, Fig.1(b)ix L —¥— ON KD EEL TH
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1) Kazuma et al.: Bull. Chem. Soc. Jpn. 93, 1552 (2020).

2) Qiu et al.: Science 299, 542 (2003).
3) Yoshida et al.: Nature Nanotechnology 9, 588 (2014).
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