
Structural Analysis
Part III - X-ray tools

Session 4:

X-ray diffraction applications
X-ray spectroscopy



Reminder about previous weeks
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Atomic scattering factors again
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For each lattice a reciprocal lattice can be defined

4



Bargg and Laue conditions
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The Ewald Sphere
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More on Bragg peaks
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A crystal is defined by ist lattice and basis
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The structure factor
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The structure factor
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Allowed and forbidden reflections
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The phase problem
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Solving a crystal structure
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A few examples and case studies
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Remember last week example for diffaction of lysozyme crystal
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Lysozym (Protein, Immunsystem) Experiment at the Swiss Light Source

Stochiometric formula

Structure

Crystal

C125H196N40O36S2



Each X-ray source allows characteristic experiments. „Output“ varies by >20 orders
of magnitude
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X-ray diffraction patterns from micro (nano) crystals
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Science 337, page 363 (2012)



Time-resolved x-ray diffraction
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Recent results from SwissFEL
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Some notes on X-ray Spectroscopy
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Remember: interaction of x-rays with matter 

22



Photoionization / absorption
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Atoms vs molecules
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Absorption vs Photoemission
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Photoemission:
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Photoelectrons reflect occupied density of states
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Ionization energies of elements
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Chemical shifts
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Vibrational information in photoelectron spectroscopy
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The „universal curve of photoemission“
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X-ray absorption XAS
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Distinct regions of X-ray absorption
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X-ray Absorption Near Edge Structure (XANES)
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XANES spectra yield detailed information about bonding structure
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Extended X-ray Absorption Fine Structure (EXAFS) contains information about nearest
neighbors
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EXAFS and nearest neighbors
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EXAFS interference examples
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Characteristic features in EXAFS
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The end

40
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