
Structural Analysis
Part III - X-ray tools

Review



The following slides summarize the

conecpts we discussed in class. 

They show the key figures. 

Together with the sample 

questions and exercises they are a 

guidance for your exam

preparations.
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Backup literature
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Fundamental processes for the x-ray matter interaction. 
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The x-ray properties of the elements

5



X-ray cross sections for carbon
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Lambert-Beer absorption law. Attenuation length.
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Photoabsorption and ionization. Secondary processes.
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Thomson scattering and atomic form factor
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Atomic scattering factors

10



Lattice planes and Miller indices
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Bragg reflections
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Real and reciprocal lattice
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Bragg and Laue conditions

14



Construction of the Ewald sphere
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Construct diffraction experiment in Laue formalism
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From Bragg reflections to the structure factor
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Allowed and forbidden reflections
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Bragg reflection from a single crystal vs powder diffraction
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Powder diffraction for structural analysis
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Debye-Scherrer equation
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Atoms vs molecules
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Principles of photoemission spectroscopy
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Chemical shifts in photoemission spectroscopy
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Principles of X-ray absorption spectroscopy
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The different regimes of x-ray absorption spectroscopy

26



Absorption vs Photoemission
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