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(D Surface Analysis by Microscopy

®) Field Emission Microscopy

® Field Ion Microscopy

@ Transmission Electron Microscopy

(® Reflection Electron Microscopy

® Low-Energy Electron Microscopy

(@ Scanning Electron Microscopy

Scanning Tunneling Microscopy

© Constant—Current Mode and Constant-Height Mode
Scanning Tunneling Spectroscopy

@ Atomic Force Microscopy

(2 Contact Mode and Non—Contact Mode

@ Reflection High-Fnergy Electron Diffraction
Low-Energy Electron Diffraction

@ Summary
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@) Early experiments

®) Molecular beam epitaxy

@ Surface studies

(® Theories of surface—structure determination
® Introduction (Instrumentation)

@ Design of apparatus

Electron gun design

©) Energy filtering

Introduction (Wave properties of electrons)
@) Wavelength and wave vector

@ Tangential continuity of the wave vector: refraction
@3 Plane—wave boundary conditions

Absorption of the electron beam

@ Summary
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®) Crystal lattices

®) Key idea of the diffraction

@® Miller indices and reciprocal lattices

(® Surface lattices

®) The Ewald construction

(@ The zeroth Laue zone: diffraction from rows
Lattice with a basis

© Introduction (Geometrical features of the pattern)
Finite two—dimensional sheet: RHEED streaks
@ Incoherent scattering

@ Lattice parameter

@ Vicinal surfaces

Preferred island size

@ Summary
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@) Kikuchi lines

®) Surface—wave resonances (Kikuchi envelopes)
@ Introduction (Real diffraction patterns)
(® Perfect low—index surfaces

® Streak patterns

(@ Ordered islands

Transmission patterns

© Rotationally disordered surfaces
Pseudo—one—-dimensional crystal

@ The role of the instrument

@ Introduction (Electron scattering by atoms)
@ Elastic scattering: adiabatic approximation
Elestic scattering: Born approximation

@ Inelastic scattering by atoms
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@) Born approximation

@ The effect of temperature

@ Kinematic predictions

® Crystal structure factor

® Introduction (Fourier components of the crystal potential)
(@ Doyle-Turner parametrization

Effect of thermal vibrations

©) Scattering factors for ionic materials
Introduction (Dynamical theory)

@ Transfer matrix method

@ General theory

@ The transfer matrix

The transfer matrix for a single slice
@ Multi-slice method
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