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Time-resolved photo-assisted Kelvin probe force microscopy
on Cu(In,Ga)Se: solar cells to investigate photon energy dependence of photovoltage
°Shenwei Li! and Takuji Takahashi'-
Institute of Industrial Science & %Institute for Nano Quantum Information Electronics,
The University of Tokyo

E-mail: Isw@iis.u-tokyo.ac.jp

A Cu(In,Ga)Se; [CIGS] material is very promising for a photo-absorption layer in a thin film solar cell,
and we have already found that generated photovoltage in the CIGS solar cell depended on a photon energy
of incident light!, which was attributed to an internal band grading in conduction band of CIGS. In this study,
we have investigated temporal response of photovoltage of the CIGS solar cell by time-resolved photo-
assisted Kelvin probe force microscopy (Tr-PKFM)? for further investigation of the photon energy
dependence of photovoltage.

Our Tr-PKFM, where an intermittent bias application method in KFM3, pump-probe KFM*3, and photo-
assisted KFM® are combined, realizes very local measurements of time-resolved photovoltage. Figure 1
shows the potential change reflecting photovoltage in time domain on a fixed point of the CIGS solar cell
induced by a pulsed [30 psec] incident light with photon energy of 1.55 eV, and a rising time constant was
evaluated to be around 4 psec. Figure 2 shows temporal change of photovoltage distribution with 2 psec step.

The results indicate that the photovoltage around grain boundary (GB) rapidly increased, and we attribute it

to accumulation of photo-generated electrons near GB owing to oo e
downward band bending in the conduction band around GB’. Similar g o - et T e
experiments were conducted under the light with a different photon 2;, : I .

© .
energy and on another CIGS solar cell with a different Ga content, G

0 5 10 15 20 25 30

Delay time [usec]
Fig. 1 Potential change
The samples used in this study were provided by Prof. T. in time domain.

whose results will be discussed in the presentation.

Minemoto of Ritsumeikan University. This work was supported in

a) Topography

part by the JSPS KAKENHI under Grant JP17H02783 and Grant
JP22HO01518.

[1]1 H. Yong, et al., Proc. 7th WCPEC, 1966-1969 (2018).

[2] T. Kuroiwa, et al., JJAP, 61, SL1004 (2022).

[3] T. Takahashi, et al., Ultramicroscopy, 109, 963-967 (2009)

[5] R. Ishibashi, et al., ICSPM28, S8-1 (2020).

[6] T. Takahashi, JJ4P, 50, 08LAOS5 (2011). Fig. 2 Temporal change of

]
]
]
[4] J. Murawski, et al., JAP, 118, 154302 (2015).
]
]
1 photovoltage distribution.

[7] M. Takihara, et al., Prog. Photovolt.: Res. Appl., 21, 595 (2013).
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SNDM RT3 A M)ICESEEHRRE Sy TEROLEMHE

Application of SNDM potentiometry to compensation for influence of surface trapped

charges on semiconductor samples
BAK, WEF/F7FULR? OEF #ia' B (@ Ml &2

Ryukoku Univ.!, Toshiba Nanoanalysis Corp.2 °Y. Miyato!, H. Nozaki?, N. Mayama’

E-mail: miyato@rins.ryukoku.ac.jp

1. IC®HIT

BRI B R BE U BE(SNDM)IE,  HE milak
ERRTAEEFHRTIED 1 DTH Y | F-EIKF v
U T RENAREWRIENE AT I v 7 LY ThE
HTXDENT-TIETH D[], Fig 1 1TR-T LD
(2. 1 GHz F2EE O B E IR IRam(VCO) D R
EIRIEEME S o F L AA—TF 0 — 7 B EfE S,
Tu—7 Lk L OMICEK SN BEEIC
Lo T, VCO ORIRAEENENT D Z & &F
A LTEY., VCO OHINE =% P L <,
HERFTOR BN HA4~ » 2 7 L C.SNDM [H
BERET D, 20L&, VCO ORI CTH
AT BHEENZOE ERENTIMD 5720, RO
FMEALBLAN Y T2\ G4 13, SNDM fiRfgas i
Ta—T b EM PR IR R T v
TENDLZENHD, Fig. 21F. XV T REE
YEREHZ X LT, & WIC SNDM JIE L 7= 12,
WGALEE FHRICT 5 LT, FE SNDM HIE
LTEEB TH D, HIOTHET 2=V 7 CTlIfR
MARLETHY SNDMBPIEEZTHZ LIZL - T,
HEBIRENLZL L TWAHZ L E2EERT S, &£
A N7 v 7S @E L, SNDM THIE S D
T OEFEMEICE L, RSy ) T EE
P« FRELE A R I B L S 5, ARFFE T, &
W NT T SN B OB MET D120,
SNDM RT7 > vra A M UIZHHE LT,

[1]Y. Cho, Ipn. J. Appl. Phys. 56, 100101 (2017).

| Equivalent to C,, e |
gtion VCO FM

) demodulator
i 800MHz ﬂ

The oscillation SNDM
frequency of VCO signal
depends on Cqyppe -

Fig.2 SNDM image of a p-type standard sample obtained
at the area shifted downward by half scan length from the
previously scanned area.

2. SNDMARFrvaRXbhIoarersh
SNDM RT3 A K U(SNDP)IL, 7 rEY
ST BEMEE L FEOFETHY AT AT
4 — KRRy 7 &4TH Z LT RAERBOEES %
EE#IEHZEENTEDL, TNETICRmY A R
— /L&A 5 7212, SNDP % L 7= 238
HFINTWD[2), —H7. AWFFETIE, Kl b7 >
TEMLED C-V h—T D7 M aET Dz
LERAME LT.C-VI—T R b AR L /25
AT AR CTHREEREGD FE~DICHEE 2
Tre BARMIZIX, 2% 7 FE—FRAFM 2L D
KRG 2 B L, [FIRFIC SNDM 52155,
Z Z T, Fig. 3 XK RT X, @EO
SNDM TThi 5 & 9 T A 7 A(JE K 0)
TEMRT D, 20L&, SNDMEHD 20 K5y %&
0y AR LT, EORSNRERIZD LD
2, AL T A Ve e 7 4 — B2y 7 #lfEl+ 5
(Vae AT 2 L REEM N7 v 72X D C-
V =727 h&EIZHYTLHRT v a A Y
B ESLN D), FFIZ SNDM E5 0D o )& 1
v 7 A4 UL CHEg{bT AL . C-VII—T T
R 3MHE 472 SNDM 5155 Z LN TE 5,
[2] K. Yamasue, et al., Rev. Sci.. Instr. 86, 093704 (2015).
3. E£L®

R EM OFEEZMET 572012 SNDP & 5
fi L. TOHMBINCONWTHEND =, £ HIT,
EBEBIXOBUROBREICO TV w1 5,

C-V curve shift ,',

caused by
trapped charges

When the bias feedback of
V. is applied to cancel out
2m component, the SNDM
signal is detected at the most
\ [\ /’/ steep slope in C-V curve.

! |

WY
v, \\) Capacitance change
by modulation

If V. is fixed, the SNDM

Fixed V <> > | signal is directly affected
(ex. Vee=0V) | Vdc by the trapped charges on

Modulation bias <) sample surface.
Frequency : o N ™ Vg F.B. control

5um
SNDM image (o componcr) R
V, image (F.B. by 2o component) E—

Fig.3 Concept of SNDM potentiometry for compensation of
influence of the trapped charges. Inset images: SNDM and
potentiometry images of an n-type standard sample
simultaneously obtained by SNDP.
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JTa—JHEMEEAVE A1) LY EUIC
BELT=Si 7 F7 FLOBERET & 8%

Structure determination and controlling Si adatom on the Silicene/Ag(111) surface
using scanning probe microscopy
REAFEE L EAMUR2IOPRE A1’ & B £ 8K
20 /X2 B RB2 &K ER'

GSFS, Univ. of Tokyo! and ISSP, Univ. of Tokyo? ©Yuuki Adachi', Runnan Zhang', Xinbo Wang',

Masahiro FukudaZ, Taisuke Ozaki?, Yoshiaki Sugimoto

E-mail: y-adachi@ag.ecc.u-tokyo.ac.jp

DU AL SHRFRAN=H DRITES LT R E Th 5, 4, v U iz 0B E
FHHEIC LV IERZED TV D, KR, U BB NI SR, OB RS R
Kz RFTRNCELSE 5[], LavL, v U B idBEEEEZ > T\ D720, SXRkEE D TR
F AR — TR D IEMEREERENIEF I LWV 2], 22T ARl EER T 0 — 7 B
ZHAWT, SRHMELTSI7T R boaZv U BANSEAL, A7 — L TBREZIT- T,

AMFFETIL, BB EZZEREE CEMES 2 8 e s 5 A ) B8 (FM-AFM) 2 I
Ag(11D)FE i BIC/ER L 722 ) B D@ XA ESi 7 R T b A OB % JF 43 fhE 17 - 72[3], Si
T RT7 hoazv )y BICHESEL0IC, vty /Aglll) % BRI B RN 5 Si DREZ
To72, X lald AFM ZHWCTELNZY VB ACWAE L2 Si 7 K7 F20MMMMETH D,
Ib (X VLR EBEERIC SOV EHRICL VORI VB UICWAE LT Si 7 K7 M ADOHEEE
TNThbH, ZNHORRNL, AFMBIZETIX, Si 7 R7 b AZ e T+ 2 Z &I
L, EOWEMEPEET LV ELIS—HLTWDLZ ERbhrolz, 2, Si 7 K7 h AR
YU ORFMEEEELSETND I ERbhoTn, BRTIEH, 61, ARM 2T Si 7

Figure 1. (a) AFM topography image of Si adatom on silicene surface. Imaging parameters: constant Af mode,
Af =—12 Hz, Vs = 0.75 V, 3.8 x 8.0 nm?, T = 78 K. (b) DFT optimized atomic structure of Si adatom on
monolayer silicene. Black rhombus indicates the unit cell of 2D island of Si adatom on monolayer silicene.

SE 3k

[1] H. Liu, et al., 2D Materials, 3, 025034 (2016).

[2] L. Feng, et al., Phys. Rev. B, 98, 195311 (2018).
[3]Y. Adachi et al., Appl. Surf. Sci, 630, 157336 (2023).
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F—FEFIREZHWE Si(111)-(2x2)FRAEICEH 1T 5 REREFDAIHRIL

Visualization of the local dipole moment at the Si(111)-(2x2) surface using DFT calculations

BEKX, EEX? “(MDESE &',

Univ. of Electro-Communications!,

Wk #FE % R R, Pl F'

Tohoku Univ.?

°AKkira Sumiyoshi!, Kohei Yamasue?, Yasuo Cho?, Jun Nakamura'
E-mail: jun.nakamura@uec.ac.jp

WEER O AREZH 2 2 L IZRANCE T
LR RO ER BB L 720 . T34 ZADEAFE,
Sl OB I BB IR A2 52 5, AR,
SNDM (Scanning Non-linear Dielectric
Microscope) & MEIZ 3 2 WS 2 F TR
FR D22 A D S ", RImEER O iR
IR S 2L — 3 YRR TH
DBD% 003, T isAG Z2 BEnE TR &
ROBNISETIIIFEAEHRESIN TR
Vo, SEER A ORGRE— A Y MR L, #
Al B & 2 RAPUG € — X v b D 2RI
UL TFE &R BAFE L 72, AW CIE, Si(111)-
(7x7)DAS EIH DFHEIREE TH 5 Adatom &
Restatom ### Si(111)-(2x2) & x5 & L T,
AR D 2285347 %2 PR B IC X D ke 2
&bz, Z oW DIEEIR % K E LR
POEETHIEREHNET S,

KOFAHFETH O TR FE— X~ b OE
FTERT, wIZEEEX,Y)ICET B PO -
— AV b, p 3EEMEEL, 7, 3EMEE ST
DFEMTH 2, A7 7T NREOHELRE
T 570, iz L7 E TOLRYARTICERE
L. TS HiPH 2 RIADEFHICIRE L 7z, A%
JED BN I BN BIBE R 1 Fe D S — 5B
Atz Fv7z,

Hoy) = [ Playary - (7' = 20) 4z’ (1)

Fig.1(a)lZ Si(111)-(2x2) 12BL A 7 7€ 7 )V
DRI D EEE VT O FRCY 2 3
(WIS X )L 7 AR FO2E) . Restatom
WICD 7NV I LB R TRS B3> 7 2 &8

(@) (®)

Adatom Restatom Adatom Restatom

Fig.1. (a) Atomic arrangements before (red) and after (blue)
structural optimization. (b) ELF in cross-section including
adatom and restatom.

5%, ZE Restatom O AHE DEE
LSS ORI A e 3, Fig. 1(b) 13 M 1E iR
LD Si(111)-(2x2) 12BL I BT % RHBT D
B FRTEBEELF) D 225 2 2 3, B35
2% > THAEY 2857 CELF OfId KR E < &
%, Restatom ORAIET T TIXE TN DFEE
LTEY, ZUFa—r R7DEEZ R LTV
%, Adatom & Restatom (2130134
7N v TRy FBHEET 523, Adatom 205
Restatom & ZHEH L, Adatom 4> 7))
VR Y FIdZIZ 7 5 —J7, Restatom Tld o —
VR7EEHR LERLRLELL-EEZON

Restatom

Upward
H Adatom

Downward

Fig.2. Distribution of surface dipole moment

%, Fig.2 3135 N7 REMUGET-E— X > F DI
WA #28, Adatom JEfE Tl Fif X DA
WHGEF-E— X ¥ FFEEL T B 2 L0
%, ZZ Adatom 2> & Restatom ~DE %
B K25 ) TR Y FOWMEE S FIED
s\, —J. Restatom #5rTld Si DA & ik
DFE b N IEHETIMT 5 7% DTN
R FE— R Y MXIERLTWw3, Si(111)-
(7x7)3%1H O SNDM HMIlE" T3 R FIn) & B
FE— XAV P ORI SN TWE2, 20
F R EMBENC X > TELU 72 Adatom (ZH1E
TH5HDTHBETHISING,

[1] Yasuo Cho ef al., Phys. Rev. Lett. 99, 186101(2007)

[2] Kohei Yamasue et al., Appl. Phys. Lett. 105, 121601(2014)

[3] Yasuo Cho, Scanning Nonlinear Dielectric Microscopy, Wood.
Pub. (2020)

[4] Jun Nakamura et al., J. Phys. Soc. Jpn. 66, 1656(1997)

[5] Akihiro Ohtake, Jun Nakamura ef al., Phys. Rev. B 64,
045318(2001)
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2 #R&t STM Tk B KFRIG Si RELTD
LX) TEAOME

Effect of Minority Carrier Injection on Hydrogen-terminated Si surfaces
Measured by Two-probe Scanning Tunneling Microscopy
BAZKE KL Quantum Silicon Inc.2, PILINA—R K3, hFFEILIHERTES 4
INEFHE &Y, Lucian Livadaru?, Robert Wolkow?, Jason Pitters?
Univ. Teacher Education Fukuoka !, Quantum Silicon Inc.?,
Univ. Alberta3, National Research Council of Canada *
°Jo Onoda?, Lucian Livadar?, Robert Wolkow?, Jason Pitters?

E-mail: onoda-j@fukuoka-edu.ac.jp

KERIFSIKRH EDSIOX Y 7)) v 7Ry FOB)EH VR TFRT — AT N4 Z28FEHEZED Tn
%, ER NV AATEMBESTM Z VB EASLRREICL Y DB F /7 BhEAIZ/ES 1L, DB DEMIR
RERHLY L FmEEE [ A = ) R]o&E S fFcE 3, —, I F gk T 7 e rd 3 Fik
& LCHBEE STM 38 b b 5, A IFFE, Ohmic #fi a2 A L 72 2 B8F STM 12 X - T, Si(111)
K FICERL L 727 fHB O BREEREZ N5 2 LIS L2[3]. Lo L. miEfof R
ICAFRLL 729 7 BEEAR IS L i Hor R E SR IR L S T e b,

KT, ROEEEEZ S D/KFK GG Si(100)RH LTD 2 B STM I X 208 F~ V7 (KD
GHidd—n) FAOMPERET 2, RAT—FHOBEECHF—VFEAZITOEES, b5 —FHOH
FT STM R E 1-VIEIEZfTo 72 (K1), 2 DR EAINZF =T D 5 —DDEESHI~FEE L,
NYRRVYTF A4 VI REWEIE D00 o72 (M2), 51T, F—AEAIC X > T DB OEMH)
EAZT 2B N, cnbofRIE, PHF 2 ) THEAICL S DB OEHIRECER
oFEc > e BHIfFE D,

a b 10000 .
Veon lond
=i
-2V, 200 pA]
- 1o} =
S [+2 V, 200 pA]
< 10 [+2V, 400 pA] ]
3 [+2 V, 800 pA]
1
01
0.01
2 1 0 1 2
Vs V]
B 1. (a)2 PREF STM OB FHAMER (1) & A —AdE AR (F).
(D) F—NEAREZ IR OMELZ 1V A —T
[1] T. Huff et al., Nat. Electron. 1 (2018) 636. [3] J. Onoda et al., ACS Nano 15 (2021) 19377.

[2] R. Achal et al., Nat. Commun. 9 (2018) 2778.
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FAREAFENEMBEICKIAISI OO T VEFFEOBRE
Observation of CuPc monolayer
by Polarization-Tunable Photoinduced Force Microscopy
BRAKBET ©M2) LA B, ER KA
Graduate School of Engineering, Osaka Univ., °Takaaki Yamada, Yasuhiro Sugawara

E-mail: t.yamada.1031@ap.eng.osaka-u.ac.jp

(5 5c] EFFE N BMEEPIFM)T, S BB (AFM) &2~ — 2 & L, REF-F0RHE ~ D e IS
TELDRMESG DA E e L TR 2EETH S, £07 PIFM (X, MEOIFREE
BTERE CHIET 22 LR TE D, Fxld, TNET, KB LD 0 0 F L AA—DHBGHIRD
WEEPRETEINRHETRE LTA~T e &1 FM HRZ% L[1-3], £72. fkEEmoKsy
TREORBELZRET D L L& HICRERE LOSTOREILE AP T-0Ic, ez - KRRE
TT%W#émeq%%%L\%%Eﬁ%%@E BIRREICIE CTE S KOl L TE T,

. HFxiZ, PIFM OJSH & LTHRIT 2 L—F—DRIGIRIEZ #ETE 2007 R 2% LT,
T, ZOEEFHWVTRT A u LT =t EBIE LT RICOWTHET 5,
[F2B & wE 5] MIEREEE LTid, BHIEE 78K @ Ag(100)RE I 7 # 1 o 7 =45 F 27K
L7z, 200CT 60 NS 5 Z & CER L7 2 u o7 = VB FIRE e, £72, v
FL A= LT, ll0oe&a— bk SiEHzZ Ar A0 XY T LR W, L—F—k
DffNft%E PIRL/B LIS E LIt &7 2 us 7= O¥FE g%, Thzth, K2k
FOE 3R T, Mo nd 212, PR - SIREDELLEZRHWTHE 7 X a7 =
THED PIFM B % 0 R CRIET 5 Z LN TE e, BERYAIIX, BGLzEBO=2 T

ﬁﬁékﬁé%%ﬁé%mf%é

Eﬂ

\

1.15Hz

1.00

\ ’ Au-Coated 090
Cantilever 0.80

0.70

Ag substrate 0:60
0.46
Fig.1 Polarization-Tunable PiFM. Fig2. P-Polarization PiFM Fig3. S-Polarization PiFM
image of CuPc monolayer. image of CuPc monolayer.
(2% 3CK]

[1]J. Yamanishi, Y. Naitoh, Y. J. Li and Y. Sugawara, App!l. Phys. Lett., 110, 123102 (2017).
[2]J. Yamanishi, Y. Naitoh, Y. J. Li and Y. Sugawara, Phys. Rev. Appl., 9, 024031 (2018).
[3]J. Yamanishi, Y. Sugawara et al., Nature communications, 12, 3865 (2021).

[4] T. Yamamoto, Y. Sugawara, Rev. Sci. Instrum., 94, 033702(2023).
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EERBMZEREZAVERTTO—-T AFMIZL S
KBS A F =) RAFHMEDRSR
Development of optical excitation dynamics evaluation method by pump-probe AFM
using delay time modulation
FURKBIE! OCM)EH EL BK #HFEL, EHHE BN
&H B2 KR €L E) FFE!
Univ. of Tsukuba! °Rin Wakabayashi!, Hiroyuki Mogi', Yusuke Arashida?,
Shoji Yoshida?, Osamu Takeuchi?, Hidemi Shigekawa'
E-mail: s2220300@u.tsukuba.ac.jp, https://dora.bk.tsukuba.ac.jp/

J [ D BB (AFM)IE, B - fEixtE 2 D TRk 2 el 2t g, -/ A5 — L OER
RO R S 2 T BT B 120 DN 7Y — L Td B, — 72 AFM 127 1 — 7 i it
K4 % kHz~1MHz FREOIRZFIT L THIRIN 21T > Tk 0 . £ O/ fRRe 3R A W oo 1/2
BIEIZEOND, —FH, R 77 a—7EEORENIC L0 & O R 75 fR6E & 22K 7] e
THDHZERMLN TS, — NI ZE MO AR BREICIR SN,

BT T I D 2 A D, FMARM EEHE0IZ 7 = & RO IV 2 % B35 2 & T,
7 = 5 NP AT — L T OB R FH 232K S 415 % [Z. Schumacher et al., Appl. Phys. Lett 110, 05311
(017)]. R 77 u—7 AFM HFOBIR b A TW D, ATAFZE T, S UL %2 ON-OFF 2
TNz 5 Z & TR IME SIRIEZ MR T 5 Z E N A[RETH D2, FRICHIREE IRV A 121 TR
HEWZRIZ L DT —7 4 777 MamDhEELTLEY 2O —DE oz, & 2 TR
TlE. Fig. LT K 91T/ IV AFINT R IE R FE 850 2 N 2. 72 1T AFM BEEH el ~FRE L. (4
P> D R 3 RS S HRIE A @ 2 B 3 2 & . R IR O BB A KoMb T 5, Fig. 2 12,
GaAs(110) DEEBR T C1F DAV REI 3 fif 7' » b &R, B OEBEIE T 1+ v T 4 v 7D,
60 ns FLE DF & 155 Z LT Lz, ATIEOBFEIC X 0 ILEEZARE « JIE S COmEM /iR
U FIRE L 220 3BT ) A — VIHhE X A T 7 ATy — v L i D T E RIS D,

| Delay time modulated optical pulses (&, © £,, ) |
s 600 nm, ~100 fs Sample : GaAs(110)
f, ~32kHz — 20 ¥ Decaytime =67.5 + 3.3 ns
probe 8
L ty =
[w)]
T eame g : Z feedback s
ee ac!
v | £
aF| § 1o
PLL —jaf < —| <
: f dz
Sample Charge . . L Teh ¢ ¢V,
- amp Time resolved signal 0 100 200 300 400 500
T nour, |
Delaytime (ns)

Fig. 1 A Schematic diagram of pump-probe FMAFM  Fig. 2 time resolved signal measured on

by using delay time modulation method. a cleaved GaAs(110 ) surface.
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HEMERSE TERS 70— JDORAF & 1HREFT(

Development and Performance Evaluation of Semi-Indirect Illumination TERS Probe
RKRI', BiasM4EmR2 °(M2) BA BA ', f##k IEM ', & BAEE2 B IEE? MM £
Kyoto Univ. !, Hitachi Ltd. %, °L. Lang!, M. Ito!, K. Zhang?, M. Watanabe?, K. Kobayashi!
E-mail: lang.lang.44e@st.kyoto-u.ac.jp

EBEM T o —THEMEE L T~ U EERARA DT EEINR T ~ 4tk (tip-enhanced
Raman spectroscopy: TERS) (&, 7/ 27— /L CTiBORE K - MEUEHRIZINZ . KT 7~
VAN T MVERRIZEAST S L T T TFETH Y, HFERIPTIRAEE X 5L
SHEE LTHIff SN TWD, —F, IR TEMET 5 AFM D487 Tl Jal B2 30 i1 70 A
8 (FM-AFM) O &\ i R EE 205 7> U 7o SRS BE 7o GRET—FURHEAR B/E RS K v | Ji+ - 4
T fRAEBL AR R MERHAI S ATRE L 7> TE TV D, £ Z Thhvbhix, K&H - kT
F{Ed 5 FM-AFM % X— 2 & L7= &0 fi#HE AFM-TERS OB ICE D A TEB Y . S REE Tk
BEO R &M AATERZ RRFICHE S 2 &, BHSCAMBICR T 2 EWKE 7T 22 ADZD
BEtlE4To Z 2B LTV D,

— RTINS TV D EHEREHA TERS 70— 7 Cld. Jibi Ot o0 RS RE IR 2N R ST 58 bt o h 2R
PRIV REWED, HETE TUNANL O T~ U BELERE R OB RMEE LD EL D, 2
W23t L, Ditbiud AFM HO B o F U AR—EEEHIE R A 4 B — 24 (FIB) MNTIC & 0 i ERE
W& TR U7 2R TERS 7 — 7 2B L, T~ HMIER 267 2 &8RSN FE L7
VAREE TS, BRSO IE S, B S o &V TERS MIEZIT O Z LTI Lz

ZOMBERET TERS 70— 7%, o F L 3— (BIXORE) 1Tk L, Btz 2IFEE
AN U7 RRIC i & 203 KX RS IR~ A 8 5 Z LN TE D, —H . DILbIBEITE
BAFE R D REH - IR EIE AFM-TERS %& & Tid, 3BHIx LI 40 & Thbk Y 2 A ST 5 4k
LTS L, ZOMETRIELZARNT 256, BEIRITLT LbEm < 20, REFOSeimiT
PHEAEhE A2 AST T, FEERRR L FREORE S HES A TE 5 (Fig. 2), Dbl
TN EMEMERE LIEOY, A, b T L= OEESHEIITESIZ FIB IS X 0 YER B2 RR 47
a—7 %W ELT, ZOWMBERER 7 0 —7 CTid, 044 40 £ TAS LBl e BER & 72 137
B~ S v, BREH SR MEIT 5 Z LA TE S, Fig 213, Z OMEMBERKFNE Y e —7 & v
TA&EW o B S L E 78 CHUSG L7z TERS A7 ML DOBITH 5, HEFD R HERR 5
TERS 7' 11— L [AfED TERS A7 ML GELILTWD Z ENND,

Cantilever
Distance from Sample Surface
A - 1,500 = 40nm ll
u Codllﬂg —— 30nm
— — 20 nm
: s
- 21,000
g
o]
=
500
S 1,200 1,300 1,400 1,500 1,600 1,700
Raman Shift (cm™')
Fig. 1. Schematic of semi-indirect Fig. 2: TERS Spectra obtained of Self-Assembled
illumination of indirect illumination Monolayers of 4-PBT molecules on Au using
TERS Probe. semi-indirect illumination TERS Probe.

References
[1] K. Zhang, et al., Anal. Chem. 93, 7699, (2021).
[2] BAD, 28 83 IS BRI S, 16p-PA10-8 (2023).
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BREF vy THES v UREBRMSIC K S 2 Rt/ HHOREEERIT
Surface analysis of 2D nanomaterials by means of large field-of-view tip-enhanced
Raman scattering microscopy
'fERKp-LED, 2IEHE, CEIRAL‘RAES OmEk E'L HFU FP BHE Bz, L
X -73Tnv R KB EE, A #HB
! Tokushima Univ., > RIKEN, * Osaka Univ., * Advanced Co-creation Studies, °Ryo Kato'?, Toki
Moriyama®, Takayuki Umakoshi**, Prabhat Verma?, Taka-aki Yano'?, Takuo Tanaka'?

E-mail: kato.ryo@tokushima-u.ac.jp

F v TR T ~ »op (TERS)BEMEE, @ RREHERO BB L O EEN (77 X
FY) IR TERSND T/ FEEFIATHZ T, 7/ A— MERBHED T~ A A —
DV T INARERBIS T ~ L BAEE T & 5. TERS BEBREEIZ T/ MPB O KA E AT B — & 3
JEOBIMZRE, MEFEEN B AEMBIY E TOKL RB~OISARIfFEN TS, Ll
N5, fEkD TERS BAMETITHIERE OB/ NEIZ X DB K OASH EIRHALEDO K'Y 7 MM X
0, BERFMEZECHEEZIT) ZEIXRETH-T-. DD, 7~ BELEOMTE e EKy1 D
BEESCMBIORE WM E FET A AU Foum?) CTEHET 5 Z LIXREECTH -7

ARHFFETIE, KU 7 hORBEZZ T2 AFOERNAE, KOBEHEE & AR OMKHL
BEETNENY TY A L CTERBEICHET DM A B ICRET 22 LT, LS - RIFRH -
WG T~ A A=V 7 FEH L] BR LB T~ BMEE2FA L <, R EmE
D WAL Z T AT (WS DIEAREF « e 7~ A A—V 0 7 EFE L= (Fig. 1). JIERRH
(RIEFPH) Z0EkD 12 500 BHRE T E 7000, Reffkl & & HIE &M - FELER Kb
K2 E, KFEOEMNLRARAZ#ER CITEGRT 5. MAT, EF7 /31 A L RBBLO mfEE
N 4 um? L) ITfFET D) RiptEEZREL, TOXRMBEAGEROFMIZ LKL THBY, &
FT A AVERRICIERET 5 ) Mk
DEERMRE/GDLZENTERZ
R P EHWMET .

etallic

near-field
I[ght

% 3CHk

[1] : R. Kato et al., Science Advances, 8,

‘4

)
= |

28, 1-10 (2022)

enhanced Raman scattering

Fig. 1 : Large-area long-duration tip-enhanced optical nano-imaging for defect analysis
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ARETA4 VI E—FI3IRTEERHEMFICLDS
1A Vi) ERFEEEDEBEMKFEDORE
Investigation of Electrode Potential Dependence of lonic Liquid-Au (111) Electrode
Interface Structures by Static Mode 3D Scanning Force Microscopy
®RXK L EHH2 BEXI 3 EF CEMS*
OiriEIE !, R+EBE ', REFER L, EA—E ' EREH BKE? FERE > SHERBIL?
Kanazawa Univ.1, Central Research Institute of Electric Power Industry?,
Dept. of Eng., The Univ. of Tokyo?, RIKEN CEMS*
OHaohui Zhang?, Takahiko Ikarashi!, Takashi Sumikama?!, Kazuki Miyata®, Keisuke Miyazawa?,
Sunao Shimizu?, Yoshihiro Iwasa®*, Takeshi Fukumat!
E-mail: zhanghaohuil015@stu.kanazwa-u.ac.jp
AR, BRI T 28 (FET) ORFKHEZEORD VA A ikiE (IL) ZHW5E
R[_HEE T AL (EDLT) TR CRERFEEDEE > T 5, EDLT TiE, IL/EEF
IR _EHEAZEKT HZ LT, BHOFET OB HERmWEMBEZERTLHZ LN TES, £
72, EDLT OF /A ARHEIL IL OMEURAF L CTEET D 2 ERNmonTnsd, L, Zhb
DT NA ZRPEE ILERFRE O T /5 L OFBIXIZ & A FERENTE 6T, L0 &V iEE
AT % ELDT OBH¥E - RETOHT L 72> TnD, ZOBMBEMRT 57212, FxILIhETIC
PR ) o U 2[R S i D 3 YR UAE I % [EHEBIAE FTRE e 3 WRon BB D BAMEE (3D-SFM) % HW T
1fi IL T& %5 DEME-TFSIHS> BMI-TFSIP & G EE MRS D 3 IRTTAEIED /A 7 A BHEARAFEME % B
SMZLT&E, LnL, Zff IL O34 13KD 100~1500 Ok EEZ BT D720, o FL/3—
EIRESE OO N AT 244 F I v 27— FTOFHUINEE L WRIBER & - 7z,
FZTARMZETIE, HorTF L ARA—ZEIHSE20nWEE, ZOTbARrEaENS HERET I AX T
+4 v 7 E— REHW IL&EEmREO 3D-SFM FHlll 234 7- (Fig. 1la), ZZTiEk, ¥4Iy
7 ®— R TOFHFEDOSH 2L HAM IL (BMI-TFSI) /&A1) R E DA X T 4 v 7 E— K 3D-SFM 3}
2 FH L, +0.5V 057305V OFF L 0 &R ZEEE R Sz (Fig. 1b, ¢) . ZJEtkiE
OMEIEL, 405V TiX 0.72nm, —0.5V TlE, 066 nm TH -7z, ZIOHOHEIE, LLRTOX A F
v FHAITTEONERIEE —E Lz, LER-o T, IWAEBBAEBEEFIIICB N TAZT
7E— FEHIRAHTH D Z LRz, 5%, A2 7 4 v 7 %E—F 3D-SFM Z T IL2
R IL4 72 & DAl LSRR D 3 IRThiiE OBIEE 2 Eh L, SmnE DEREZH LN T D,

@ (b) +0.5V (c)-0.5V
E H lonic liquid
Cantilever
’) €,
-

Fig. 1: (a) Schematic of the measurement setup. (b,c) Static mode 3D-SFM images of BMI-TFSI/Au
(111) interface with the bias voltage of (b) +0.5 V (positive) and (c) —0.5 V (negative).

[1] FHAfh, % 68 [FIEZIEM[16p-215-1](2021)
[2] & - A, 55 83 RIFKZILM[21p-C201-3](2022)
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BhEAEASMETAIZRmEZRAL:
Al BEREICHETHF/ R 7r— LGB HEEREN
Nanoscale Analysis of Corrosion Behavior at Al alloy surface
by In-Liquid Potential Distribution Measurement Technique
&X', HKEL R wESEHRAR°
OM2) /MEDF ', WARMZA, TEE}? INEBHE ERRL
Kanazawa Univ. !, Nagoya Univ.2, KOBE STEEL, LTD?3
°Sawa Konishi'!, Shinnosuke Yamamoto!, Kaito Hirata?, Takahiro Ozawa3, Takeshi Fukuma!

E-mail: skonishi@stu.kanazawa-u.ac.jp

Al-Si-Mg A413% OE VR L&t S A
B B SO 22 OREERM B L C ORISR L Potentia
Tnb, REEIEL, R THD Fe lo kY
&EE LAY (IMP) Th 5 AlFeSi SRhn i AL

ENbd, ZO IMP &R ORI Z2 MRk ZE2S, B8 High Frequency
BRIGDAC B8 (77— F) L@BERIEDAEL r”' e
5 (BY—F) OMTh?REEMEBR L, BE 1
BEITTHEEZLNTVWS, LL, 7/ L~ e

DOEERENTEEB R SN TE S PRMEIE 2 A0 Fig. 1 Experimental setup of OL-EPM in an
S0, ZO L5 AR R B ble, T pt ool

— 7 N—TENBEME (OL-EPM) (Fig. 1) &I
X D IR H AL oA GBI 2 BHAE L C & 7=, A
72T, AFiEEZAWT IMP &80 T L AR
xS A — L CEERS L L, & B O
HIE LT,

Fig. 212 pH 2.5 FitFe%s#E 12 517 % OL-EPM #HHI
2 & 0BG SN G & B ORIG AL E R
7, ik 7 o —BAAaRZ & 0 oy L EF LT, 20 30
L& RBICBWLTRWEERDY Al-Mg-Si 4R
FH. MWEEIEZY IMP SRR LT 5 & bihvs,
— B TIE, RHES A WAL A R LT
Do IMP [ZHROFENL, T Vil o A3 KA Fig. 2 Topographic and potential images
NL&E 72> TW5, OL-EPM |37 /— K& &&ENLIZ,  obtained by OL-EPM in pH2.5 H2SOj4 solution.
71— REARBN UL T 2B & 5, £ D72 IMP SME 5y OIREBAL A 7 Y — | (Fig.
2(1) (FERED)) . FHALSAD IMP & RHFBOMEIRN T / — K& T s Ellbivs, 45 5%, Bk
BTIE, IMP BEHDOT 7R AN EFLTHWEZ ERNb05, 2t IMP DT ) — RIEfif %z R~
LTW5, 72, 2050 & (KB 2R LTV IMP AMER M IC BV TR E S JERBHEIT LT
WO ABIEE S e (Fig. 20)(FkKRED) . ZAUET / — REEBTIIRLS A Y — FHETH R E
SIBEPHEITLTCNDZEEZRBLTNS, ZOBRITY Y — RRIGICE > TRAETHKFE LR
B 52 L TEBEML R AFENbick s boThHD L TREND, LEORE LY OL-EPM
IXRFTE R OB D A D = X LHRICEIRT 5 L& 25,

Topography Potential

(ii) 45 min<gm (i) 20 min
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BERMARBEDOY TF/ A— FILorfERE FM-AFM &+
Sub-nanometer resolution FM-AFM imaging in low-volatile organic solvents
®RK OKHEH, HFEEFT BIIK
Kanazawa Univ., °Naoki Kida, Masayuki Morimoto, Hitoshi Asakawa

E-mail: naoki.1641.k@stu.kanazawa-u.ac.jp

JE B - (0 S (FM-ARM) V3, IR BREE C & 208 L 7 i1 o0 iR Re s -l s rTRE 72 Tk &
L THIEDMT DIV TN D, AKEEREH O FM-ARM FHINIZ 38V T BREH S K OSBRI AFTE T 2 JRFT
HIKFEIE DS FM-ARM DT A J1 = X MZEHBE & E 2 Rl T LS hTnb, —F, iKH
FM-ARM OAE%: « =L X — 3 BFA~DRMZE 2 /- & &2, FREEET CORT - 25 Fo et
PR SO DN WIS« WEDN DT NIAFIET DK D8 - HENTH oI Rm ST
IR, ZCAMFSETIE, APM 25 1E QUL HEfl3™ 2 520~ D HEAE AR IR i 2 HERR U 7o fitvas
PEARM 7RV & 8 T2\ iR Ly ARSRIEME DA RIS C2E L7 7 F 7 A — RV fiRRE FM-AFM
RN EBS 5 Z &2 HIE Lic, BARAICIE, W OEMEALITHE— DB RA KT T 25D 7
THFEBLOI T UAR—FHEAT — VAR L, KGR T T L AA—%EET DG
BB Uz, 2 OMMEREMER L Z 2 O CTKF O~ A DRl 2 Bat LR, (kb o F Lo
— RV E LRI D IR - iR GE PM-ARM FHIS EBL ¢ & 72 Fig. 1a),

= Z CREMDEIEREOARIREETH D N,N-U A F LA/ LT 2 R (OMF) I TO~ A K
D FM-AFM G Z 85 U7 DMF 13K - m i Fa o TN R S LTASKHWSLATED
PEAERISCBIIRE S 2 LR L 2 Iz X 5 KU 7 R CTLEZR FM-ARM RIS T 22 2
ENTREND N ARG U MHAEE ARM ARV 212 K0 228 L= 7 7 A — VA fiRhe Fu-
ARM BHHIRFIBECTH D Z & MR T& 7= (Fig. 1b), DMF T H KT & AR N=h Dk F T &
N DJFEFFREB BT DT Z LD KT MNEEIT/FIE L 72\ DMF i CH BREHEN &~ A 4
DEES L < 13 DMF B0+ 24

() In water (b) In DMF
LA AAERIC &> TR A7 — .\/. ° \/ B
IV TG 22 [OWE L 72 FM-ARM » .
MEROEND ZENnhole, &6 re 9 : Ty & & 4

< DVF Bftic b EOAEMZ 724 LN PAUAAAN E/A/AC
B RGNS — 725040 T
Ak IN D Z R ghols, Z
B ORERIL D . DMF H10> FM-AFM
BT lE S DR IR IS~
A ARENH LIASN T O
EMELLTOS IS DS Zem
ZZ TWA, Figure 1. FM-AFM imaging of mica in water and DMF.
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BT 74700 & 0-7 F—Y(100)RED 3 RITKFHEEREH
Investigation of 3D hydration structures on sapphire (001) and a-quartz (100) surfaces
SKBE !, AGCHR) COEE M kF* £ HH HE T /@12 £BF B, # RX?
Kanazawa Univ. !, AGC Inc.2,
°Keisuke Miyazawa!, Sho Nagai?, Shingo Urata?, Kent Suga?, Takeshi Fukuma!, Yasuo Hayashi?

E-mail: k.miyazawa@staff.kanazawa-u.ac.jp

SiO; X ALOs 72 & Db O KFIMEE L, (LFBROSE, o FWAE, =y F o 7B, AR
MPEEBAYEZ: E ORI RE R B AL 52 5, T0D, T ORmFEZIELSFIHL
THT= e 2 b OB b F w2545 272 0121E, B bR OKFESE 2R B+ 5 Z &
MMERAIR T 5, I, 3 WIEFHIBMEE 3D-AFM) % Hlv 7o SRS b 2R il D1 A 7
—NVEHIFERIREINTWD D, ZOZI B A BRH N A MEO~ZBIFREA S i O
FHINCER S TR Y, bR im OKFIMEEFHAIGNILA S s ShTwisny, 22T, RFET
I%, 3D-AFM (2 X % Bt 2% i o K FoAd i 5l o0 T REME 2 MRGIE L 7=,

AT, AL ERDET VR E LT K 1a & 1ciRTH 7 74 7(001)E a-7 4 —>7(100)
FEE AN, V7 7 A THERIE, U LI RICBRK T CRE L, ERERNCY TR
—ICHEE LTz, £, 74—V EKRIT 12%0 HF IR S FFRE L Ty F o7 L, Z0%E
FIARHR CORE LT RICFEBRERNC Y o TV AR VX —ICEE LT, D%, KERZ @MK=
EL, 3WoTAERR M 3D-SFM) & W T 3 koo 7 Foofit (3D-Af) B L7z,
X 1b & 1d 1%, 3D-SFM TH 7 7 A 7(001) & -7 #+ —>/(100)Z i CHUS L7z 3D-Af 870 5 alkh s
[ EL T SRS L7z Z Wi CTh 5, FnZi, K la & 1e [ZRTH5 AB O RS T
FFLiz& 25, BEREFROFAFELSR LU ORE EOKIEENFH Sz, K 1b DY~ 7 A
7 Fif ECIEE S OEIROKFEE DR S, T 7 A 7 REO OH O E L TIEiRV KR
E—rBNRONT, £, M1dD 7 +—YFKiE ETIE, 74—V RE O OH E o & MHEEIZ1E -
TF = v —AR— RROKFIEEDRHER SN, ZDX DI, ~ZENNERBR LR S, 5
YR BLEE & i 9~ = & C 3D-SFM % W72 JF - A & — VK RIS S ATRE T D = & A FEREL
Too ZOMIZ, Fx 1T FEN)FE (MD) 12 X2 KFEEfENT & OFER OS>, 3D-SFM T
HIVTE 3D-Af g0 & B MR DK ~OBFVEDFE R 72 E 21T o7, @ T, Zhb Ol
Hrf ROFEM A~ L, 3D-SFM (T X D ER (b i DK FAEEF I O b FH rTREME &2 ik~ %,

d

Fig. 1: (a, c¢) Crystal structures of sapphire (001) and a-quartz (100) surfaces. (b, d) XZ cross sections taken
from 3D frequency shift (3D-Af) images obtained along line AB in (a) and (c), respectively.
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&R AFM ZRANa5 470270 ROOREEREE S MEHA
Charge density measurement of collagen microribbons by AFM in liquids.
RXI' CM)E|. &', e £
Kyoto Univ.!, °Tomoya Takashima', Kei Kobayashi'

E-mail: takashima.tomoya.24c@st.kyoto-u.ac.jp

a7 =7 Y v (Gly: Glycine) % &de 3 7%3kD 7 I 7 FEELS (X-Y-Gly) % #9330 [H]
MR LT 2V BESNERET LR RTTF RTHY, 3 LT LIC 1 BT 5% 68AME
BED, ZOaAT—Fr3NTN3IAEE S TIELEAMEZMA, EX300nm, HEE 1.50m
DODOBREER (heRaTg—ry) s, 203 \ELEAMEL 1AM 6 nm TH Y,
BKEETH D Gly ZIMNC, 7 2/ BRFERE X, Y Z4MUCET TV D, —E0 heRa T —7
X, BREOHRM T CHOMMBMICES L, haRaT—4 2 5K 30 nm T2 CHEAR - -k
MERMEER (R 7m 747 V0) KT 2, ZOI787 47 VARRE Lo TomRmEL7
A 7 UNVERHTI, SBICZOT 4 7 VDFERICESE Lo @miikiE X 7 v VR v LT
e 7747 VNI haRa T =400 5 ROEE (overlap fEi%K) & 4 ROFEM (gap fH
B) NARHIAFET D720, 747V ARI 7 VRIS, overlap #57 & gap H 0 03k 0 ik S
T2 67 nm DA O JE RIS (D N2 R) BB SIS, 2O DAY ROEKRERIZ, he
Rag—27 U HOBKOHEERNKENTE LB LN TV, AFFE T, K TEET S
ARSI - S BESEE (FM-AFM) %2 VT, 37— % v O Ui 0> 2% i B 8 FE 43 A i
MEATST2DT, ZOFMEIZONTHET 5,

R kD 2T —4 % 300 mM KCl & 10 mM tris-HCl 7> 5 72 2 ZREAHRIZ, 30 pg/mL & 725
EHOMIRL, ZOWIEET < & F mica FW EIC 15 pL i T L7z, 15 0FFE L2, ARSI 70
pL Z W T4\ ) A L7z, Fig. 1 12 Z OB 28152 LRIk 2 7~ 7, Fig. 1 OHiFHN TH
LI 7 +— A B —7 & fighr L, RiEEMEE % LS o 725 % Fig. 22, 2RI DL

e R E % Fig. 2(b)I27~ 7,
' 037¢/m*  (b)

Fig. 1: FM-AFM image of Fig. 2: (a) Surface charge density map of collagen microribbons. (b)

collagen microribbons on mica. Topographic image reconstructed from the three-dimensional force map.

[1] V. Mull and L. Kreplak, Nanoscale Adv., 4, 4829—4837 (2022).
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RFEANBEMR B W= HE 0V $ HEHE & £ ORI

Strain measurement of animal cells by atomic force microscopy and its theoretical analysis
EREHEAYE, C(M2)&H 1517, (D)LF BiE [T N5, A8 5X, M)l F—8B
Div.of Mat.Sci., NAIST, °Reo Namura, Yuki Yamasaki, Kazunori Okano, Naomi Tanga, Yoichiroh Hosokawa

E-mail: namura.reo.nss@ms.naist.jp

A DM (S 0 £ 3BEE (BTB. B8, oMb, 8) 2BBI 55X CERZLHEAFTH
%, FRICHREORMIL. MEOMRERICERL. T OEBEECEBRICEVWTOEEARERT
HoH, MIEOEEEERLIFEIIEMTH D, BAIZETFHENDBEME (AFM) OV HEHA
ISk W, MEEORIEARBITT 25 E52RTLTEY ., TOYBFELEEICIIERICKIZTHE
BAoMcds 2 ezBREELTVWS, IhETICHEDHEEZERE L. ARMICK 209 AETAIE
FEPRAEEZB RN, TOT =K%, ~ILY OEMER (HCT) ZAWT ST L. Mg
M CHENOEEZNA ICHET 2 AEZ2REL TWD L AR TIE, ORI EZA T
BBl oM O & g OB (RENE) Z@FICHERT 2L BiEL TS,

FYiiaEel & L T XBREARME LR (MDCK) %M L7, MDCK (34 7 R &M £ T,
GRRBIMEE RNy IWE A — 7L EH & (K& AFM-cantilever

. — " " L imal cells
1:10 CREAL-RIEEHA B O TEE L7, LB é “ | é

KA B ERIR THimERE 30 nm D AFM 1E8t &2 FH LT

Hertzian contact theory EIasFtIic sll:c”l thc)ory
- S5 o= NN (Hook’s law
2 < =13 — — =
EHHRTHRO VT HEA (7 -2 A —T5A) & Fig. 1. Adaptation of Hertzian contact theory (HCT)
= — to cell deformation. Left and right pictures are
FETREHE % 1T > 72, Yoo

adaptable and non-adaptable cases, respectively.

— IS T A =R A =TI HCT ICL > TRIT I ND A, I LIAKIC L B 0T HBIETIE, HHfEA
Fig. 1 ISR T & 5 IC B O EAER D D A TR MIELENAERT 2 Z EAMEEIN. ZDIHFA,
HCT WEATELRVLWAIRELH S L, INEIER, BoNlz7+—RHh—T%, HCT &iFfaH
MAEIRE L= 7 v 7 OER O A TR L7z (Fig. 2), © DFER. I DZEAIE (indentation) HYH
300N £ W RKEWHE, 74 XN —TIEBRHICEFR L. HCT TOBRBIREE LD, 7v oD
FHTELSNIMREORN T OBUER (IFLTEH) &
KIS PN/ um TH -7z, —ATEMEINNIWVEEZD
ZIE HCT (ICHERfE L, B o N 25 MEIEH 20 Pa T
Hotze RETIFESICHIBOTRLZE L, Fet
DEDLY OERBIRE L3S o VIBRRIC & 2 8T
AT, FERTIE, B T LEBRICLZBITHERE 20
ZSER, B MR O L HEEAE (A Fig. 2. Force curve measurement at the top of

MDCK cell.
DRGFEME) (2DOWTERT D,

1. Tsugawa, S., Yamasaki, Y., Horiguchi, S. et al. Elastic shell theory for plant cell wall stiffness reveals contributions of cell wall elasticity
and turgor pressure in AFM measurement. Sci Rep 12, 13044 (2022). https://doi.org/10.1038/s41598-022-16880-2

Measurement data
= Data fitting by HTC
Linear line fitting
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T/ AREE AFM D= D53 FREMFREER T 5 =— FILERE OER
Fabrication of a needle-tip with an antifouling function for Nanoendoscopy-AFM
& KBt !, WPI-NanoLSI?
Ok thilms ! =& FF 2 BN Et 2 §iA BEE 2 & Bt L2
Kanazawa Univ. !, WPI-NanoLSI, Kanazawa Univ.?
OTakumi Goto!, Keisuke Miyazawal?, Tatsuya Nishimural2, Katsuhiro Maeda'?, Takeshi Fukumat?

E-mail: takugoto@stu.kanazwa-u.ac.jp

J 7 NHLEE AFM (Fig. 1a) 1. =— F/VBIRICIN T U7=#88F (Fig. 1b) & A= AMAa PN &R [EBEHE A3
D2 LT X0 RN OSSR A FHT 5 2 E N TE B[, T E TS, MR oMk
RT IV F VANV AT 7 A N—5%0D 3 WIMHED UL Z R L TEY, SRILINEDFNVHTRT
W& D & B2 5 @ REEFHRL /) PR ER Il 2 BEE L TV D, L L, ARFHAIFEIIIEHI o2 EtE
BT 2RENE SN TR Y . Bl ZIEMIEE DN 72 & O HBEPREE O @\ AL T R T O NG
BT, =— FAEREH 2 MRNICR AT 2BRICIRE S Z o X7 B GREE O et PRl Ic A+ 25 2 &
T (Fig. 1c-d) . =— RABEHBIZ T 2MEERIBHAPICZL L TLE 2B H D, Tk,
T NHRSE AFM TR L5 3IRTT Ao 2> b7 A MRFHAIFRICEL LIZ0 X TNT 4 v T D
MENECDHAN DD, £ 2T, AR TIE=— NIRRT vFEEra—T 7L, =—F
JVERET D BRAMECHE I 2 HilH L <o TR EMSIEE L M5 L, 2 WREIEHAI I =— R REHC =
VB I P ERPICRE R FH AR T & B EE LTz, =— RUEEEHT, T Si #EEF (240AC,
OPUS) ZEEHA A B —24 (FIB) ICX->TUHIFTSHZ & T, B 220nm, &S 13 um BREOHSH %
ERILT-, ZO=— RABEHE 7 v FREEHA] (D-40H, (IMORESCO) TIZRIEL, T4 v/ a—7
S R KBRS nm O 7 v FEEE = — RVBEEF kI — h L7z (Fig. 1e), £7-, =x/LF—
Oy X BT (EDS) T, =— RUERRIRIC T v RIEABIK TETCWDHZ L 2R L, 7 v
a— b L7 =— RS O TRIBAZ NS O FHIZ 17V FHIR IS E R E 7 BMsE (TEM) T=
— RSB35 &, Fig. 1d ® X 9 7o o ¥ SWFF IR S e iv- 7= (Fig. 1), D7z, b
b =— RABE~D 7 vFEa— M LY, T NS AFM FHEIH O ZREH~D = o & < W5 il
WC—EORPEOND T ENFEFES N, TOMIZ, 7 yFEa— MK oE8EMm & Mia o EEE )
DWW, 7 v RICEDMIA~DF A —VELEZ LNDL, BE, 20O OBRIEEREZTT> T
W5, T, 7 v #Ea— MEROBIRGED EBRER L 7 v FEa— bOFHEIZ O TERT 5.

Si cantilever

Needle tip

Cell

Fluorine

Nucleus coating

200 nm

Glass substrate
Fig. 1: (a) Schematic illustration of intracellular measurement using Nanoendoscopy-AFM. (b) SEM image
of the needle-tip fabricated by FIB. (c, ) Schematic illustrations and (d, f) TEM images of the needle-tips
after Nanoendoscopy-AFM measurements (c-d) without and (e-f) with fluorine coating, respectively.
[1] M. Penedo, K. Miyazawa, T. Fukuma et al, Science Advances 7 (2021) eabj4990
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EERITO—-TILY FARTL—AF iLiEZE L= Hela fikad
BEESREERSTA A -V
High-Spatial Mass Spectrometry Imaging of HeLLa Cells by Tapping-Mode Scanning
Probe Electrospray Ionization
BRABEE' OXIR ¥—, HL —# =ZHRE R G 2HKRR
Osaka Univ. !, °Yoichi Otsuka, Kazuya Kabayama, Ayane Miura, Koichi Fukase, Michisato Toyoda

E-mail: otsuka@phys.sci.osaka-u.ac.jp

HIRE TR BAE IS & 2 0 F OB ESIRENDN TR S 41, AmiEENC LB 2R EOG03
ENRICHEITT D, MR Z R T 250 T O—F oW Hdf X, AmF 20 5 o SSaEEfg & s H
OMETEETHD, BEOGITA A— 7 (MSI, mass spectrometry imaging) 1. FEH SR
SN DB D Z R 2D A O FBULZ FTREIC T 2, 4 lZINET, v 7E—RE
BT —T7 17 hr A7 L—A A ki (t-SPESI, tapping-mode scanning probe electrospray
ionization) DBA%E & AERKLERD MSI Z#H & L TE72 M, ARERTIE, A A=Y 7 OZM iRk
) ET D70 OMERIE & IS L7z HeLa MO FHA (152 MSD) (IZ5WTHE T 5,

1 #fE MST Tl IEOALIE & 7' e — 7 DSz EFE T 5 Z ERMETH S, Fox 1%,
BN S BB I CHSEUFTRE 72 t-SPESI == R ZBHZ L7z, RO 71— 7 OIRIE7 4 — R
v 7GR TIL, =7 ORI L— YIRS L CRE ST, e AT
— U DZEBIR IR HIFIN B o T2, O F %% W2 +-SPESI = v F & BEEEA T — D I
HETHZ LI, HEOEmNLO T o —7 LW EOBlIEE L | 7o —7 OIRBIRIE T ¢
— RN 7 il & [RRFIZHENE L7235 MSI 2R T D K 927 o7, H T RAEM EIZER SN
7= HeLa A MSI IZFW\ T, MlaZ 8ty 7+ CEM L=k, Z VX7 VT e RIZX 5 EE
Ll HERT BT ATOWEEIToTo, M AREN 23 um D7 2 —A R U ¥y 7 U7
10— & DMF/MeOH JREWREEZ V-, AIRIC k3 5 A A o Fl & DU S —TRA TR AV &0y
Hrit (Xevo G2-XS, Waters) (AL, EESTE2ITo7,

A t-SPESI o A7 ATl x O 4 B EEHR, doitg & LTI LIz, R—HEcE
W MSI #1799 ZEMA[EL 72 o7, 2um DY 7Y 78w F T, H EDIISL L 7= HeLa
felod MSI 24T > 7o i S, MW AT 5880 ) U IRE A b7 2 Z &Ik L7z,

New t-SPESI Unit High voltage
Heater block s ~ . § Motal Union L_20Ur®
Mass /[ Laser >\ o«
spectrometer | Mirror Nanoflow
\ i ‘ \ pump

QTOF-MS \
Xevo G2-XS \ I High voltage Sine wave
\ |__amplifier generator

0 \
00 & ‘w , ¥
< D« .ﬁ’ Differential Lock-in
.Ele!:tro.spray V\‘ . |__amplifier H amplifier
ionization
N Photodiode, ¥
Liquid bridge _[_‘. Cell | Z-piezo 4—.’ . y High voltage H Pl controller
[Gose 7 1 L__amplifier
|

WA : | .' Stepping H Stage
o X
L]

|_motor driver controller

Start trigger

Voltage Difference p Amplitude

Vgirs = VUpper - ViLower

Fig. 1. Schematic illustration of the new t-SPESI system.
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