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X-ray Absorption Spectroscopy
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X-ray Absorption cont.
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EXARS \

® [ tended X-ray Absorption Fine Structure

®»\\/hat occurs once core hole is filled.

= \|o available state, No absorption

® [iccted photoelectron scatters with neighbors



XANES
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Debye Waller Factors

® Describes aftenuation of x-ray scattering
®» Domping factors caused by vibrations of atoms

hus basic expression for DWF relies on displacement of
arom centers
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My Project Goals

= Currently, DWF calculated then used as a parameter

® or XANES, there are cases where it is greatly approximated
ond can lead to big errors

®» Droposal: Incorporate DWF for XANES using probability
functions

®» Computationally faster

®» Creater Accuracy




Make The Plan

1. Calculate PDF with HO. approximation

2. Include proper thermal distortions according to BE distribution
3 Inverse Sample points to generate probability amplitudes.

4. Use probability amplitudes to shift atoms’ positions

3. Generate XANES spectrum for every point and average them

Final: “Compute Vibrationally Averaged X-ray Spectra’



Execute the Plan

1. Calculate PDF with HO. 7. Include proper thermal distortions
approximation according to BE distribution
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Execute the Plan
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3. Inverse Transform Sampling




Generate Sampled Coordinates

®» | Jse dynamical matrix of atoms to produce vibrational normal modes.
®» [Vultioly generated amplitudes by displacement vectors

®» Cenerate new coordinates.

1. 10.1103/PhysRevB.76.014301







Throw Away the Plan
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