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Particle Optics of Electrons -- Wave Optics of Electrons -- Elements of
a Transmission Electron Microscope -- Electron—Specimen Interactions.
-- Scattering and Phase Contrast -- Theory of Electron Diffraction --
Electron-Diffraction Modesand Applications . -- Imaging of Crystalline
Specimens and Their Defects. -- Elemental Analysis by X-ray and
Electron Energy-Loss Spectroscopy. -- Specimen Damage by Electron
Irradiation.

Transmission Electron Microscopy: Physics of Image Formation presents
the theory of image and contrast formation, and the analytical modes in
transmission electron microscopy. The principles of particle and wave
optics of electrons are described. Electron-specimen interactions are
discussed for evaluating the theory of scattering and phase contrast.
Also discussed are the kinematical and dynamical theories of electron
diffraction and their applications for crystal-structure analysis and
imaging of lattices and their defects. X-ray microanalysis and electron
energy-loss spectroscopy are treated as analytical methods. Specimen
damage and contamination by electron irradiation limits the resolution
for biological and some inorganic specimens. This fifth edition includes
discussion of recent progress, especially in the area of aberration
correction and energy filtering; moreover, the topics introduced in the
fourth edition have been updated. Transmission Electron Microscopy:
Physics of Image Formation is written for scientists and application
engineers in fields such as physics, chemistry, mineralogy, materials
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science and biology. Researchers, students, and other users of a
transmission electron microscope can also benefit from this text.
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Presenting topics that have not previously been contained in a single
volume, this book offers an up-to-date review of computational
methods in electromagnetism, with a focus on recent results in the
numerical simulation of real-life electromagnetic problems and on
theoretical results that are useful in devising and analyzing
approximation algorithms. Based on four courses delivered in Cetraro
in June 2014, the material covered includes the spatial discretization of
Maxwell's equations in a bounded domain, the numerical



approximation of the eddy current model in harmonic regime, the time
domain integral equation method (with an emphasis on the electric-
field integral equation) and an overview of qualitative methods for
inverse electromagnetic scattering problems. Assuming some
knowledge of the variational formulation of PDEs and of finite
element/boundary element methods, the book is suitable for PhD
students and researchers interested in numerical approximation of
partial differential equations and scientific computing



