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Rozdéleni mikroskopickych metod podle rozliSeni

: elektron.rastr.mikroskopie

HRTEM: transmisni
el.mikroskopie

STM, AFM

Tunelova mikroskopie,
mikroskopie atomarnich sil




Tunelova mikroskopie
Binning, Rohrer, IBM, 1981, Nobelova cena 1986
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Tunelova spektroskopie napéetova

vyraz di/;/dVy = lokalni povrchova hustota
stavl (skutecnych nebo pochazejicich z
usporadani vnitrni pasové struktury vzorku)

Provedeni:

o
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Sample Bios (V) = Energy (eV)

Poskytuje: mapu povrchovych stavia (v UHV)
pouziva se k zobrazeni zaplnéni stavu, ad-
atomu a volnych vazeb (dangling bonds) ...




Tunelova spektroskopie barierova (distancni)

(AL /A2y t~ 2\N2m ) h \N(Dg + D)
&g , Dy lokalni vystupni prace, /1 tunelovy proud,
Z vzdalenost hrotu od vzorku, m, hmota e-

vyska bariéry

z (&) kontakt

Si-povrch, W-hrot/UHV [



EC STM:
Detekce tunelovych proudu pri EC experimentu
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,Nanoprint“: nanocastice d28 nm, z<1 nm

X 50,000 nm/div
Z 2.000 nu/div

Cu clusters on Aulll
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AFM: Funkce

vzorek |




AFM:
hrot a pruzina (cantilever)
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AFM - silova krivka

sila pusobici
na pruzinu k...konst.pruziny

0,01-1 N/m
(cantilever)

vzdélennst od
povrchu h

Rezim: semikontaktni nekontaktni
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AFM zobrazeni: Kontaktn
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AFM zobrazeni: kontaktn
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AFM adhesivnich sil: lateralni (LFM)

KONTAKTNI REZIM
LATERALNI SiLY
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vzorek

oblast zvétSenych
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Semikontaktni rezim (tapping) Akustic./mgt. buzeni
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AFM - Dynamicka silova spektroskopie
(DFS)




AFM-DFS materialova analyza povrchu Zr/ZrO,

Topography




AFM: artefakty
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zobrazeni hrotu




AFM: artefakty




AFM v kapaliné
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. nFAD:C
t) = —

—_— Cottrell equation
mta planar diffusion-only

nonplanar diffusion can result in
unconventional voltammetric responses

confining diffusion
thin-film/thin-layer systems
three-phase boundar

spherical diffusion

constrained nonplanar diffusion
to fragmented surface

+arbitrary electrode kinetics...




Nanobubble appearance on various immersed surfaces
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50 nm topography




Peak Force tapping

Peak Force :
- Deflection
* (Length)
. Dissipation
& (EnergyfiVorlk)
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= Deformation

Retract ¥ (length)
‘# Reduced Young's modulus

?Igor:f:g;m calculated according to
DMT model (Stiffness)

Fig.: Schematic of force/distance (FD) curve illustrating
obtainable information.




DEFINICE

energie W[eV] ztracena v
interakénim cyklu dW = FdZ = IO,T Fvdt = 0 (integrace
pres 1 periodu) F... vektor interakéni sily, dZ...vektor
posunu.

Vektor posunu Z a rychlost v méni smér (+-) v kazdé
poloviné interakéniho cyklu =>

Pii shodé repulzivni ¢asti zatézovaci a odlehCovaci
kFivky (= elasticita) => hystereze = 0, disipace =0
=> Hlavnim zdrojem disipace je pak adheze.

: hloubka priniku hrotu do
povrchu, a pfi maximalni sile (Peak Force) po odecteni
prahybu cantileveru. ZvySovanim zatéze se deformace
zvétSuje do maxima Peak Force (pfednastaveno).

DEF = I:)El:plast"' DEFeIast

Pro DEFeIast << I:)El:plast =

DEF,,.x = DEFpg — DEF¢_,

DEF,...DEF pfi Peak Force na priblizovaci ¢asti silové
kFivky.

- pritazliva sila mezi hrotem a vzorkem.
(vzduch): van der Waals, elektrostatic.
a kapilarni sily (tvorba menisku) prevazuji nad ostatnimi
(Hamakerova konst., povrchovy naboj, hydrofilicita).
Nap¥. : vzorek/hrot hydrofilni - kapilarni sily (meniskus) =>

=> ~1 nm <
kapaliné!).

<10 nm nad povrch (ne v

Polymery: dlouhé fetézce maji funkci menisku =>
> 10 nm nad povrch.
Fapnes = AR rchiiku hrotu)- PlOocha pod silovou kfivkou
(referenéni hladina nulové sily) a nad kfivkou oddaleni

(withdraw) =
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NB-assisted surface rearrangement:
Nanobubble imprint mechanism

pinning
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NB-assisted surface rearrangement

Quasi-2D nanofoam imprint pattern

Proof of existence of quasi-2D nanofoams on water-immersed PS surface



NB-assisted surface rearrangement:
Quasi-2D micro/nano-foam & coverage evaluation
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Surface gaseous nanobubbles as template:
NB shielding effect on electrodeposition (Co(l)Tmtppa on HOPG)

Section Analysis
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Odd. Elektrochemickych materiala
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