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3oH10BBIE METOABI — NPOdHIOMETPUSA

CkaHupywuas TyHHeJIbHAas

MHUKPOCKONMS

30H/: METAJUIMYECKAsl 3a0CTPEHHAS UTJa
BzaumopenicTBre: TYHHEIBHBIA TOK

XapakTepHble 3HAYEHUS: TTUKO-, HAHOAMIIEPhI
XapakTepHbI€ paCCTOSAHUS: €AMHULIBI, IECATKU aHTCTPEM
Cpena: BakyyM, )KHUJIKOCTb, BO31yX

/ ATOMHO-CHJIOBAasi MUKPOCKOIIUSA
30H/1: TMOKUI KaHTUIIUBEP

B3auMopeiicTBue: BaH-1€p-BaIbCOBBI CUJIbI IPUTSKEHUS U OTTAJIKMBAHUS
XapakTepHbIe 3HAYEHUS: OT aTTO- 10 HAHOHBIOTOHOB

XapakTepHbI€ PACCTOSHUSA: EAUHUIIBI, IECATKH HAHOMETPOB

Cpena: BakyyM, KUIKOCTb, BO3AYX

Iy
(maTYHK)

CraHupyoas 3JIeKTPOXUMUYECKAs

npupoaa MHUKPOCKOIHS
B3aUMOJAeHCTBUA 30HI: MHKPOAIEKTPOS

(OﬁpaTHaﬂ CBSI3b) / ‘ \ B3anmogeiicTBue: 3neKkTpoxuMuyeckuii ((papaaeeBckuil) TOk

XapakTepHble 3HaYEHUSI: HAHO-, MUKPOAMITIEPhI
XapakTepHbIE pACCTOSIHUS: MUKPOMETPBI
Cpena: )KMIKOCTb

MOBEPXHOCTh



CraHupyroIuasi TYHHEJIbHAasi MUKPOCKOIM S
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R. Young. J. Ward, and F. Scire. Rev. Sci. Instrum. 43. 999 (1972). YMECHBIICHUEC TOKA B € pa3



CkaHupywimas TYHHeJIbHAsA MUKPOCKONUSA

KaprupoBanue J10KaJIbHOU
IJIOTHOCTH 3JICKTPOHHBIX Si(111)-(7x7)

cocrostnuii (LDOS) Si(001)-(2x1)
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CkaHupywimas TYHHeJIbHAsA MUKPOCKONUSA
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ATOMHO-CHJIOBAas MUKPOCKOIIUS
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G.Binnig, C.F.Quate, Ch.Gerber, Atomic Force Microscope, Phys.Rev.Lett. 56 (1986) 930-933
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ATOMHO-CHJIOBAas MUKPOCKOIIUS

Force
: intermittent-contact
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ATOMHO-CHJIOBAas MHUKPOCKOIINS

biiok-cononumMep: KpucTaiIndeckue u aMopHbIC YIaCTKU
Tornorpadus casur a3

Si(111)-(7x7)

Tororpadus 4acroTa paccesiHue

DHEPruu force microscopy methods,
Surf.Sci.Rep. 47(2002)197-301

R.Garcia, R.Perez, Dynamishe atomic



IIpupoaa kourpacros: HOPG

CTM

DJIeKTPOHHAS TIJIOTHOCTh
BOIM3U ypoBHs Depmu

CymmapHasi 371€KTpOHHas
MJIOTHOCTh

S.Hembacher, F.J.Giessibl, J.Mannhart, C.F.Quate, Revealing the hidden atom in graphite by low-temperature atomic force microscopy,
PNAS 100(2003)12539-12542



Cyb0aTromapHoe pa3penieHue
Si(111)-(7x7), tip: CoFe;Sm Rh(11 IQ-NO
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M.Herz, F.J.Giessibl, J.Mannhart, Probing the shape of atoms in realistic tip structure: Scanning tunneling microscopy of

real space, Phys.Rev.B 68(2003)045301-1-045301-7 NO adsorbtion on Rh(111), Phys.Rev.B 78(2008)161405



MoJiexkyJia B 3a3ope

Fe-nnporonopdupun

Co-dranonuanux

N.J.Tao, Probing Potential-Tuned Resonant Tunneling through
Redox Molecules with Scanning Tunneling Microscopy,
Phys.Rev.Lett. 76(1996)4066-4069
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D.E.Barlow, K.W.Hipps, A Scanning Tunneling Microscopy and
Spectroscopy Study of Vanadil Phthalocyanine on Au(111): the
effect of Oxygen Binding and Orbital Mediated Tunneling on the
Apparent Corrugation, J.Phys.Chem.B, 104(2000)5993-6000



Crosiune 3JIEeKTPOHHBbIE BOJIHBI B MeTAaJlJIe

Crostune 37eKTPOHHBIE BOJIHBI BOJIN3U
MOHOATOMHBIX cTyneHnet Cu(111)

b)) )

110008

KBanToBbIii koppai: 48 atomoB Fe na Cu(111)

M.F.Crommie, Observing electronic scattering in atomic-scale
structures on metals, J.Electron.Spectr. 109(2000)1-17



Peabed He Bce, YTO KaXKeETCH
PbSe, okucnenue HOPG, myap

Zorange: 1127 nm

Z-range: 1.586 nm
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I'eoMeTpHYecKHEe HCKAKEHUS TONMOTrPapUIECKUX U300paKeHUn

ACM
W, TpaBienue ultrasharp

100 nm




I'eoMeTpHUYecKUe HCKAXKEHUSA TONOTrPapUUeCKNX U300paKeHn




B3aumMoaencTBue ¢ HOBEPXHOCTHIO

ACM: a"THTENO CTM: ximactepsr Ag

R.Garcia, R.Perez, Dynamishe atomic
force microscopy methods,
Surf.Sci.Rep. 47(2002)197-301




I'eoMeTpHYeCKHe UCKAXKEHUS TONOTrPapuUeCKuX U300paKeHn il
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«Caenasp» pekoHCTPYKIUS GOPMBI 30H/1a ¥ OLIEHKH HCKAKEHUH

J.S.Villarrubia, Algoritms for Scanned Probe Microscope Image Simulation,
Surface Reconstruction, and Tip Estimation, J.Res.Natl. Stand. Technol.
102(1997)425-454
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N3mepenud ex situ (Ha BoO3ayxe)

HOPG, octpoBku BOIIBI
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Samples? Water Adsorbtion Measured by STM, Microscopy

Research and Technique 44(1999)327-338 o - l % -

A.Gil, J.Colchero, M.Luna, J.Gomez-Herrero, A.M.Baro, B oa ¥ : .i il

Adsorbtion of Water on Solid Surfaces Studied by Scanning Force m ® 0 % o n om M . ‘
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Microscopy, Langmuir 16(2000)5086-5092



N3mepenud ex situ (Ha BoO3ayxe)
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Tip
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. - Proein monolayar
ADTTATTIATI — it it 5804
N.Patel, M.C.Davies, M.Lomas, C.J.Roberts, S.J.B.Tendler,

P.M.Williams, STM of Insulators with the Probe in Contact with an
Aqueous Layer, J.Phys.Chem.B 101(1997)5138-5142



N3mepenud ex situ (Ha BoO3ayxe)

CTM-Bu3yanuzanus MOJICKYJI
JIHK Ha HenpoBoasien
MIOJIJIOXKKE (CITF0/1a)

humid asr

DIEeKTPOOCAXKICHHUE KIACTEPOB
cepedpa Ha CIIIoIy

R.Guckenberger, M.Heim, G.Cevc, H.F . Knapp, W.Wiegrabe, A .Hillebrand, Scanning Tunneling Microscopy of Insulators and
Biological Specimens Based on Lateral Conductivity of Ultrathin Water Films, Science 266(1994)1538-1540

F.Forouzan, A.J.Bard, Evidence for Faradeic Processes in Scanning Probe Microscopy on Mica in Humid Air, J.Phys.Chem.B
101(1997)10876-10879



CkaHupyrwoumas jiekrpoxuMudeckas MUukpockonus (SECM)

A.J.Bard, F.R.F.Fan, J. Kwak, O.Lev, Scanning Electrochemical Microscopy.

Introduction and Principles, Anal.Chem. 61(1989)132-138
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CkaHupyrwoumas jiekrpoxuMudeckas MUukpockonus (SECM)

Fe (3%S1) koppo3us B
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M.V Mirkin, B.R.Horrocks, Electroanalytical
S.E.Pust, W.Maier, G.Wittstock, Investigation of Localized Catalytic and measurements using the scanning electrochemical
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I'uOpuaHbIEe MOAX0AbI
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C.E.Jones, J.V.Macpherson, Z.H.Barber, R.E.Somekh,
P.R.Unwin, Simultaneous topographical and amperometric
imaging of surfaces in air: towards a combined scanning force- E.Aleksandrova, R.Hiesgen, K.A.Friedrich, E.Roduner, Electrochemical
scanning electrochemical microscope (SF-SECM), atomic force microscopy study of proton conductivity in a Nafion
Electrochemistry Communications 1(1999)55-60 membrane, Phys.Chem.Chem.Phys. 9(2007)2735-2743



JIOKaJIbHBbIE 3JIEKTPOXUMHUYECKHE BO31CUCTBUS

SECM: Ag/Cu ocaxxaennbiii Ha Nafion ACM: nokanbHoe okucienue Ti, Si
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O.E.Husser, D.H.Craston, A.J.Bard, Scanning Electrochemical
Microscopy. High-Resolution Deposition and Etching of Metals, J.Loos, The Art of SPM: Scanning Probe Microscopy in Material
J.Electrochem.Soc. 136(1989)3222-3229 Science, Adv.Mater. 17(2005)1821-1833
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D.M.Kolb, F.C.Simeone, Electrochemical nanostructuring with an STM: A status report, Electrochim.Acta 50(2005)2989-2996
P.Samori, Scanning probe microscopies beyond imaging, J.Mater.Chem.14(2004)1353-1366
R.M.Nyffenegger, R.M.Penner, Nanometer-Scale Surface Modification Using the Scanning Probe Microscope: Progress since 1991,

Chem.Rev. 97(1997)1195-1230





