Atomic Force Microscopy (AFM) :

General Components and Their Functions
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AFM: Force — distance curve, modes of
operation
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Q-Plus sensor

AFM

Si(111) -7x7



Can you really ,,see” atoms?

Carsten Busse, 1999 (Al(111))



Incoming
X-ray
photon

Ekin —

Outgoing
electron

Atom

Core Level

hw

Ewin  Spectrum
Ee
/ Valence Band

T

R S ———

» N(E)

N(E)

hw



]

K. M. Siegbahn
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Nobel price in physics 1981 for Siegbahn
(shared with Bloembergen and Schawlow)
“for his contribution to the development of
high-resolution electron spectroscopy".



Photon source
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A vector potential of incident light
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Periodic system
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The Orbitron gallery of atomic orbitals
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« the periodic table on the web: www.webelements com
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Atomic Number {5

Binding Energy vs Atomic £ vs Electron Configuration
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hemispherical energy analyzer



Three-step model
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INTENSITY (arb. units)

Chemical shift in XPS

Example:
C 1s XPS signal in ethylfluoroace
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ARPES on graphene
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The Universal Curve for the Electron Mean Free Path
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New analyzer generation
with parallel multi-angle
and energy recording

e Improved energy resolution
e Improved momentum resolution
e Improved data-acquisition efficiency
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