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BREEHP_HEBEERND AFM 5347
Two-body interaction in molten metal analyzed by atomic force microscopy
RABRI', REXKEB? O(M2)ER A, PHE M’ XHF /-2 —H KR’
Kyoto Univ'. Meijo Univ>. °Yuto Nishiwaki!, Toru Utsunomiya', Ken-ichi Amano?, Takashi Ichii
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ICE D, ~A BIEBETITFROG MBI < A, Au B (Au-Ga &) OBAIIBIINTHEL 2 &
ZFEBRINR LT (Fig. 1(a, b)). I 5HIZ, TOEWORIKE LT, & EROBIUASME (W, <
A1) - B (Au) (TS BERRAVBIAI 2R L7z [1]. 2 OB ITB MRS A M
IR Z L2 TFRLTHDER, ZHETEIUTERMICHIES LTI o7l £ TK
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B Ko THE I ERBH e IR 26T 5. A, Divbiuid Pt/ GalnSn O &4t Au/
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1At GalnSn H COBUABIVEREHZ LD AFM 3T 21T 5 Z LICBI LTz, ZORER, ~A 73R
WA (Fig. 1(c)) TiX, W BHOHA (Fig. 1) L0 bl hnfklaniz. &5, Au
FERE HOT256 T, RIEBEZ D > TRAMEW - (Fig. 1(d). 37bbH, BHReRH Tox
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Figure 1 (a, b) Force-distance curves obtained in Ga melt with W probe on mica (a) / Au (b) substrate [1].
(c, d) Force-distance curves obtained in GalnSn melt with Ptlr probe on mica (a) / Au (b) substrate.
[1] K. Amano, K. Tozawa, M. Tomita, R. Takagi, R. Iwayasu, H. Nakano, M. Murata, Y. Abe, T. Utsunomiya, H. Sugimura, T Ichii, RSC 4dv.

13, 30615 (2023)
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Mechanism of triboelectric charging in fluorine-containing monolayer
BRABEE ', Ol @3, =8 BEth' =3[R FE' LHE RF' Kl & )X 2!
Osaka Univ. ', °Masahiro Nakayama', Naoya Mishima', Tomoki Misaka', Takashi Yamada',
Hiroshi Ohoyama', Takuya Matsumoto’,

E-mail: nakayamam21@chem.sci.osaka-u.ac.jp
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I 1H,1H,2H,2H-Perfluorodecanethiol (F-DT) (Fig. 1a) D T & / — A IRHRIC 2 B[R iE & &, SAM JE % E
B 7=, 6-HT BEIC DWW T b [AREICTERR L 72,

AM-FM AFM Z W C—EDBIEZHM L 72356, F-DT OfER > 7 FEICE W TD A, [HX
I 234 7 MM & 7= (Fig. 1b), £z, BEOHMBIC b O T AL I BRI T 2 2 L3500
Teo =H T, ANAZBREIAVFLA—DU =T 4 V77 —RIHRIKFEL TEY, I KRELSL
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Fig.1 (a) 1H,1H,2H,2H-Perfluorodecanethiol (F-DT) Fig.2 Mechanism of electron transfer
(b) Loading force dependence of spike phenomenon associated with triboelectric charging

[1] C. A. Mizzi, et al., Phys. Rev. Lett., 123, 116103 (2019). [2] H. Qiao et al., Adv. Sci. 8,2101793 (2021).
[3] T. Misaka et al., Jpn. J. Appl. Phys., 59, 090906 (2020). [4] M. Nakayama et al., ACS Appl. Mater.
Interfaces. 15, 47704 (2023).
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Development of High-Precision Fluid Slip Measurement Using AFM
AMK OmME &, FIk FE F RE R ER
Kyushu Univ., °Haruya Ishida, Hideaki Teshima, Qin-Yi Li, Koji Takahashi

E-mail:hteshima05@aero.kyushu-u.ac.jp
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THAEDRTRDFEITIZ E A EF STy, JJIRO 1 D33R0 & S FHITFEOE
DR ST K 5 FZBRAVE O R RN T B b,

ARFZETIE, D BEMEE (AFM) % Vi3 0 & SFHI(Fig )BT 2 i Fik ot B
EiTolz, TRNECEICHER SN TERZ 2FEOTE 9k ibRiE) 2y 5729
BRIZ SiO2, HOPG, ~ A &K Catll 24T > T/ D FIECTOMMBTHRER A B LTz, Z DR,
BEAF O F1E TIIFANKIET 2 IERER & MAOREICRE RRERENEG T, ThONT
DRESOHBEFBRICKRERPEBZ LTI ENmh o7, 22T, 2O ORBEE RS 58
LWRE T80k 28R Lo, ZOFIETIE, FANRKERNER/RTA—L% 1 D07 4
ST A ITNRTRA=BIICEELD, TONRTA=F LT RO)EIEERE LT T 4T 4 T %AT
9. ZHUCKY ., KVERKECEEEOSWT Y RS E2E X 3 2 L AVATEEIZ 72 5 72 (Fig.2),
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Fig.1 Schematic diagram of slip length Fig.2 Slip length of water on SiO2 surface

measurement using AFM. Slip length is calculated using existing methods "recursive
measured via the viscous drag generated method" and "intercept method" as well as
by the flow between the probe and the the developed "two-parameter method."
substrate.
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EBERENYVERBEMEICKSE2EREMD S LHIBENT

Analysis of Degradation Mechanism in All-Solid-State Battery Using Scanning Spreading Resistance
Microscopy

(PEZEHLANTIRERIIERT) OISR, R, WM, RN, ATmz

Hirotada Gamo, Hikaru Sano, Tetsu Kiyobayashi, Zyun Siroma, Yasushi Maeda
National Institute of Advanced Industrial Science and Technology (AIST), 1-8-31 Midorigaoka, Ikeda, Osaka 563-8577, Japan
E-mail: h.gamou@aist.go.jp

1. #%E
WDV F 0 hA F - BMOA BRI BEREMEICE SR -2EERY F 7 LA 4 BHIE, &
WEEAETER KOV R 2 FTEE k#é&ﬁﬁiﬁﬂkbf%ﬁéﬂfwé L2aL, 2FEREmOMELE
%, IEAREYE &Iwﬁﬁg®m®ﬁﬁ%m LoTHIBENTVS! BT RXLF—FEEL LY A
I WERED B R Z 7= TI121E, B S EMEM T OLLEE L2 M T2 EAEETHDH. Fhx
X E T %Emfﬁwﬁﬁﬁwﬁ@mMﬁﬁwé & CRBURE A EMA R O 72 B E
%ﬁ XA%%%L IEMRIE R 1 W OB R 72 RPN 5 2 D B LI L TE T2 K%
DAL ST RFER Y F 7 AA F U BHOEMEFNZOVT SSRM & AW C/RFHEH A e L, #
ﬁoE@AMW® AR & fRdir L7z,

2. EBRAE

LiNig sC092Mng302(NCM)IZ LiNbO3; & 2 - 10 nm FREXH— B L-b o &7 vym XA MU SE 24
RCTIRAET S Z & T, 7T0NCM-30SE [EfRAH (E&E)Z/ER L. SFoh /- EMmEat 2 Hvw T, Li-
In | SE | 70NCM-30SE £ {A/—7 /L (IEMEM & 12.7 mg em ) ZER L7, fER L7zt LT,
BIEE 0.064 mAcm 2, BALFIME 3.0-425V B LN 3.0-4.55V (vs. Li/Li) CHIAERRZ1T>7-. SSRM
HERAREIE LT, JEHE LB EZ 425VEB L4555V EFTREL, TOENM THEE 60°C T120h
FF L, HAWEZED - DICWimA 4 2 U 7 &f7-o72. SSRM HIEIE, Ar FHA F T, BN
AT AEE2V, FREHTE 600 nN TITo72.

3. FERLER

FEHEY A 7 VBRI D 50 A 7 Vi DI EffE
FrR1Y, EFR&EM 4.25 V THREE L7 'LV TiE 95%,
FIREE 455V THRBE LIZEALTIZ68%TH 7=,
ibmm$uifﬁ Li=EMhicB\C, BEERY A

DAERBERINT-. ZOHLERICHOWTHET

émb R E L7723 EHZ 2T SSRM J|IlIE & 1T -
7-. Figure 112 4.25 V TREF L 72D TONCM-30SE O
PR~ v B2 8 &R T, 2 CO NCM RL 723 A
EoRpriEiiz s L, £ERE CERMICER ST
WD ZENRIBE I, —F, 455V TEREFLTZ%OIE
A TIL, —#8D NCM K723, 150 GQLLEDIEH
WZEWERHLZ R L, BRI L TWD Z & &R
L7z, Z OISR OFAEITREICE S NCM ORFEIL 0.001 b
MZHRS D rREtE b H 5. LIRERE 455 V THRLE Figure 1. Local resistance mapping image of
L 7o dE TH b e B &S IE, NCM OFER)Ze4%fift 70NCM-30SE after floating at 4.25 V vs. Li*/Li at
PO KRB EEE L T D A[REMEDVRIE X Tz, 60 °C for 120 h.

AMFZEIL NEDO Rt F 36 TR R B R S EHAEF ORI - A HTB %R (SOLID-Next, JPNP23005) |
WX EmS -,

S 3k

1) T.T. Zuo et al., Nat. Commun., 12, 6669 (2021).
2)H. Gamo et al., J. Mater. Chem. A, in press. DOI: 10.1039/D4TA01634C
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Investigation of solvation structures of Lithium-ion battery materials
on clinochlore using frequency modulation atomic force microscopy
Kyoto Univ.!, °Yilin Wang!, Kei Kobayashi!

E-mail: wang.yilin.24f@st.kyoto-u.ac.jp

At the electrode/electrolyte interface of lithium-ion batteries (LIBs), various phenomena occur, such as
lithium-ion insertion/extraction, solvation/desolvation, and double electric layer formation. These processes
are crucial to the functionality and performance of LIBs. However, measuring the microstructure and
reaction mechanisms at this interface is challenging. Although computational methods like
density-functional theory (DFT)-based simulations have been increasingly used in recent years [1],
experimental techniques for direct analysis of the interfacial structure formed by electrolytes are still rare.
Frequency modulation atomic force microscopy (FM-AFM) detects shifts in the resonance frequency of a
cantilever beam, providing high spatial resolution and sensitivity in detecting force gradients. This allows
for accurate measurement of solvated structures formed near solid-liquid interfaces with sub-nanometer
precision [2,3].

In this study, we investigated the solvation structure of lithium bis(trifluoromethanesulfonyl)imide
(Li-TFSI) in propylene carbonate (PC) on clinochlore, which exhibits heterogeneously charged terraces, to
understand the solvation structures at the interface and their dependence on the surface charges. Figure 1
shows the AFM topographic images of clinochlore in a solution of Li-TFSI in PC. Two different structures
were observed on the clinochlore surface: a positively charged brucite-like layer on a negatively charged
talc-like layer. Figure 2 presents a two-dimensional frequency shift map of the area marked by the green
dashed line in Fig. 1(b). The averaged frequency shift curve for the talc-like more peaks compared to the
brucite-like area. This difference may be attributed to the formation of different molecular assemblies by

TFSI anions in the two regions, resulting in different solvation behaviors at the interface.

References

1. H. G. Steinrlick, et al., Energy & Environ. Sci. 11, 594 (2018).
2. K. Umeda, et al., Nature Commun. 8,2111 (2017).

3.Y. Yamagishi, et al., Nano Lett. 22,9907 (2022).

3 1M Li-TFSlin PC
15nm . X

Brucite-like layer

40nm

i |

1 2 3 4 5 6
Distance (nm) Distance (nm)

Fig. 1. (a) Large and (b) Small-area topographic images of Fig. 2. Frequency shift map of clinochlore in 1M
clinochlore observed in 1M Li-TFSI in PC. (B) and (T) Li-TFSI in PC. Averaged frequency shift curves in the
represent brucite-like and talc-like layers, respectively. talc-like layer and brucite-like layers are also shown.
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BEE AP QKB [T -8/ H o F LA—DRS
Development of ultra-small cantilever to realize ultra-high-speed AFM
OCMDERT FZEL #HH @#—2 HF BF?2
Grad. Sch. Math. & Phys., Kanazawa Univ. !, WPI-NanoLSI, Kanazawa Univ. 2

E-mail: karen130131@stu.kanazawa-u.ac.jp

R B (B AFM) X2 E TEL OAMBGE M L T&E/z, LrL, BUED
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DA BRI B 72 0 O 22T O i 00 05 0 5 20

Response time [us]
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Fig. 1
BB/ N v TF L N—DEMERETX A (@) Response times and feedback bandwidth of conventional
and current HS-AFM systems. Each color bar represents the

=)~ - < SN delay time of each device.
Lol ote, AREKTHE, dRLIOEFRE (b) Conventional cantilever (AC10, left) and FIB-milled

F N =B8N o F LS — T DRSS DA © ultra-small cantilever of AC10 (right).

HS-AFM observation of actin filament using ultra-small
cantilever

A=y IEDNTHIT e

Reference

1. Umeda, K., S.J. McArthur, and N. Kodera, Spatiotemporal resolution in high-speed atomic force microscopy
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Assesssment of Mechanical Stimulation Response in Plant Cells using Atomic Force

Microscopy
ERAMAXYE ', RRAWMAMLC? OD) 1Lk B!, BEF M= #@) B—ER2
Div. Mat. Sci., NAIST.1, MLC, NAIST? °Yuki Yamasakit, Kazunori Okano?, Yoichiroh Hosokawa'?
E-mail: Yamasaki.yuki.yr3@ms.naist.jp

B o 2B ET DB TICAEE DR SMBRBIZATICIES LTV D &5 Z L i, fE)
ARAICRIT 2 BEELRECTH D, LTI ETIZ, AFM THIZHEMMRL DR E IR & fif A
ALififE (74 —AH—7) 12XV, W ORREDMMER LN E (E) i TE 5
FEZRFFE L TETBY , WM EFIREO N FRIENIZEICRE HEFT 52 L 2Rl T
W5, Lol ETEHHEA THRE I D 2o, a0 B OISR ) 2 5 5 BT,
WER 72 ) FRE S OFE T OGN T D REN B D, FexlTE T WEDH T DINEITIE
H U7z, ABFZETIE, AFM BREHT L 0 IR O E SIS 2 el OISR 2 RO
EOREEZLZRET HZ & T, WO TN L DIEEEZH LN LI D & L,

HIEHEE L -~ XX ERMBEE T T AR NLAT 4 vy Blcv ) ary I ATEE L, AERE
BRIz DMK, & L ITREEFFEIC LV ERERICKDILD 08 M~ = h—/LKE
T AFM EHIIZAT72 > 72, ARM I, MIld~OWEZ —EICT D L 2V F L —Dltbihi
wHMEFFT DMEET— FCHEM L7z, £ E LT ARM REFOREICEI DV EE RV ERET
ELRUTAMATA NI T ADRE BTz,

Fig. 1A ([CHEMHIIE~D —EMNEIZ X D IBED B ORMZ\b &2 R~ AHEMHCHD 2 w3 F
B (R TR ODREREMEIZ K 2 & B2 BN DB ERE STz, 3 B LARR ISR M CIdan
HCERWVIESMOEMNBHER SN, ZAT7A4 AT A (B#R) ITHREBROENLA B 508,
X< FXMILOENLNZ L L CEDMTNE L, B FLnN—D7 V=T BT BHETE T LS
WekWnWz s, 5T, WEMRKDbIIZA

BRARARIC 22 MR (R IR~ (A) (B)

U =7 ZDHERS ST, Fig.1B (S .ggﬁ E o

EICBT A ERE I LR RS, 2 o2 £ 05

REBAFIC 2V GREB) 1340 & £ 08 T4 .

DIML OSSN DTET TH DN, AR 325 50 75 100

fRicd oMl (Ff) (ST 2R T
. . Fig. 1. AFM-based pseudo creep test to assess the mechanical properties
FEWCJCISWJ Lfﬂﬂf%ﬁj—éﬂﬁﬁﬁ‘ﬁ %ﬂfio of onion cells under different conditions. The data obtained from onion

cells in water and 0.8 M mannitol, and from the glass slide in air are

INHOFERIT. BEE S o= AFESAE  depicted in red, blue and black respectively. (A) depicts the height of the
cantilever when paused with a constant pressing force, with the negative

W2 AEMIEIZHN I #Nx B L. FED direction indicating the sample indentation direction. (B) displays the
amount of creep measured at different pause times. The number of samples

SINHERICHRGT L, WEDS RA LT foreach boxplotisN=4
TaAIgRT 5 2 & 2reT b,

Time (s)

Pause time (s)
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EEVA T UEEBEMBEZRA NI FT 4 IJLLD 3D FAIR1E

Visualization of Biofilms Using Scanning Ion Conduction Microscopy

AL HEEE. BXEHS RS X' Z®WETL FHEXR? FHK CEB X3
E-mail: iwata.futoshi@ipc.shizuoka.ac.jp

NAFTT7 4 Eld, MEREIIAHAE LZMER EOBEMMNERL L, Miaitas FYwE
(Extracellular polymeric substances : EPS)5 7> B JERL L 72 BR O =R ei &M Bt o Z & Th o V. A F
7 4 VAR OMAERIT, PUEME SR ERE R L OSNBREEIC T AN H 0, SEEE TOMAE
W X DR, ERICHT DGR, BRRmEOBNEZTI S EZTRErRS LS. —FH, S
T 4 NV DTRITERC S e KT T2 TR, REFRASOTEBEICEE,  PEAMLEE, YO ARG Yo i,
TEONS F VAT =g i, NAAT 4V AEEBICHATS 2 8T, BEEZZ T LN
LDUEGHD. LoT, "M AT 4NV LORREGIET S Z LIFFFEFITAMTHY, £ OREDOBILE
R DTN X OTER A T = X LD ER RO b T 5. BIfE, LELAL—F -8R
(Confocal Laser Scanning Microscopy : CLSM)%& FHN2 /XA 47 4 L AD 3D A A—T 2V T REFINT
WD DD, A FT A IV DO Y DB FBMBL O BT RIS X 5 5 FREDHIFR NP T &
5. F AT VTOAKREOBIEFIEE LT, EEMNYn—THMEO - Th 5 EEMA 4
R B S (Scanning Ion Conductance Microscope : SICM))Z23BA%E S 4L T 5. SICM 13, BRI ED
BIRE R CA A U EREESTE LTS 5 2 & T, - (MR R CHBREOBIENFRETH L.
Lo T SICM [ FAE S TRRE TOARBOBLRICE L TEY 9, A AT /L AIZENTEH SICM O
T AT VEHIIAIRFTE S L LR D, REOERNBEIRIL A A7 4V AT, BEHERR
R LTl b3 5 SICM OFHAFBEE B, 4 A= U I RREETH Y, FHIITFHEOLENEENS.

ARFZETIE, SICM (T & 23R w5 o |

3D A A—Vr VEERBR L, REOEHNR T it
10111111
R 72 N F 7 4 LV AOTFHLE R E L B /ﬁhjﬁh/—h-

- ———— =

1
1 -
i 1|
1 i I 1 =
i . ) 3 V ISR S Threshold
72. SICM OFR v B 7E— RizB\wiT7me =z L ap oy BiL A
.’l '- [ 2 . - '\
— TR, FT S VBILT T —F S8 5 y'\ . Distarice hetween a pipette and samples
BRD A A B O 72 A & B R I R Fig. 2 Current imaging using SICM
B o . (a) Approaching using a nanopipette,
HL, BB LOERRTHIET, "M F7 (b) Approach curve measured on biofilms
A IVEDA A=V T b LT RERIC
DONTHET .

1) N. Tanaka, et al., Sci. Rep. 9 (2019) 8070

2)Y. Liu, et al., ACS Nano 10 (2016) 4779-4789

3) P. K. Hansma, B. Drake, O. Marti, S. A. C. Gould, and C. B. Prater, Science 243 (1989) 641-643
4) T. Ushiki, M. Nakajima, M. Choi, S. J. Cho and F. Iwata, Micron 43 (2012) 1390-1398
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FAvEVIE—FEERIO—TILY FARTL—AF L%
AWk FDREBHEBOEBINA A —D0T
Mass Spectrometry Imaging of Human Heart Disease Tissue by
Tapping-Mode Scanning Probe Electrospray lonization
BRABEE ', BRX FRC’, BRABRL , BRABRE* °OKE ¥—'?2 #HMF—° KXAFEE‘
AKBRRZY, mERE!
Osaka Univ., “Yoichi Otsuka, Shuichi Shimma, Hidetaka Kioka, Tomohito Ohtani, Yasushi Sakata

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

W) OREIER) « FERER 2B NN CH DML, EEMEZ MR T 2720 DL AR S F 423
To, MO ER TH HDNEEIL, AmEENZ W TEERERI 2 RI2T, 2RO FHE
AT LHIEE - WO, AWEEET 050 & ORISR 72 S Z 0, b O IEH
ZEHl L, BRAEREZ RBL T 2R E L U, AM7n - EPER BT 57 7 e —F 13,
AORLTEEPED LR, Wfefi 2B k$ %5 9 2 THE L2 5,

HEHTA A — 27 (MSI, mass spectrometry imaging) (%, —E O TEE D751 DOFREIN
Sz b TE | REMEMOMRAERZ U T 258D TH D, HAIXINETIC, M
WM BEOEEZ VT, AR O R a fiit—( o35, 2y v r7Ew— FEER T 0
—7x L7 ha X7 L—A A 1kiE (t-SPESI, tapping-mode scanning probe electrospray ionization)
DEFHAT OB & AERHHRE D MSI & i L7z, -SPESLIT, MM ORTLE 2 4 = & 72 <,
MSI % i T& %,

AWFZETIE, t-SPESIFHIZ 27 A& HIW T, EBRAETH 5 b MERB LA (DCM, dilated
cardiomyopathy) B 7> B S AU 7= Dk > MSI 2 5206 L7, DCM 1E, Caiii/e 28 D YUAE(L
T EEBENEOILRZFHAE T 5HR CThH D | ARD DI OJRREE L L TR HZ VW, —FH T,
DCM OZWHIBRANZWI CTH 0 | 53 FIRIEDFEMIZI &2 Tldle v, DR OmEFRRIEZ | (b
THEERICEEDWTEEIZHIRT 5 Z LA TEIT, DAE DR ZK-CIRRIE DB FER R~ D 7=
RIERORBMCEN D Z LM EN D,

t-SPESIIZ L2 MSI Tid, 7 7447 1 b—ATLOIREMKOE A (EE 10pm) Z/ERL, X
TA RATTRZHRE, TOFEMA LT (RO FEMm S B KRS T10081), fifitt & 1
FACD T2 O L LT DMF/MeOH IRETHE (1/1 viv) Z MWz, DB RAT R B &y
HrigE (LCMS-9030, ESHEBRVERT) ICBe Sz, SPESIEHII 27 A VA FWT, IEA 4
— R, BLOAA A E— FORHIZENE L7z, MSI THLND A A A4D v 7 BV RIEREEDS 25
pm &5 RO, Fe—T OEEEE L BREROWIEEDOT - EARMEZRE LT, 1 A—Y
v 77— O TIE, IMAGEREVEAL (EHHUAERT) & LIPID MAPS 7 — 2 N—2 & e,
MSI % FEfi L7k B &2~~~ R U v e =4 v (HE) Yetaifi L, A 4B E O a1T
27,

IEA A — RO MSI OfR, BHEEETIICRET IEE (K 1b) . DI o D IRE

(X 1c) AAffb &z, BRI Z L2, H/E Yz VT —RIERIZ R 2 DRt E
OO (K 1a) ([ZBWT, T hv=F o LHEE SNTIRERED A 4 A5 5 HE RIS
KFFsZ ezl (K1d), 7 .
NI =F 4% 2 har RUTHO ATP 8.
FEAEICIOV T, IRmA#Ooo 7 vr L R
CoA A AT BB A 5, ARETIT, IR -
HALSIERICH T 5, DAHIIIO S F 3 g [ :
¥ R U TR AE O JE T 72 RS T & Fig.1. Representative ion images of myocardial tissue
AL T & D ATREMEMBE ST, from patients with dilated cardiomyopathy.
BE IR

1)Y. Otsuka, et al., Analyst, 148, 1275-1284 (2023).
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