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Classical Picture of X-Ray Interactions with Matter:
Non Resonant X-Ray Scattering
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Quantum Theoretical X-Ray Interactions with Matter: The Basic Processes

X-Ray Absorption X-Ray Emission Resonant scattering
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Absorption and Scattering Cross Sections (barn/atom)

X-Ray Interactions with Matter
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X-Ray Absorption and Scattering Cross Sections per Atom
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X-ray Absorption Spectra in a Nutshell
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Absolute absorption coefficients from experimental spectra
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Experimental X-Ray Absorption Techniques
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Names: XAFS — NEXAFS -XANES - EXAFS
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Norm. Electron Yield

Valence Shell Properties and X-Ray Absorption
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Normalized absorption

X-rays can pick materials apart: layer-by-layer
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NEXAFS spectra of polymers: building block picture
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Intensity

Chemical Sensitivity

Chemical Shift of C=0 7T Resonance
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Dipole selection rule
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Properties of 3d Transition Metals
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White Line Intensity in 3d Metals
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Electron Yield Sampling Depth
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Surface sensitivity of total and Auger yield
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Effective Electron Sampling Depth
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Polarization of Synchrotron X-Rays
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Polarization definitions
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Polarized x-rays offer orientation sensitivity

X-ray Natural Linear Dichroism
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X-Ray Natural Linear Dichroism

The Search Light Effect
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Benzene Molecular Orbitals
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Linear Charge Dichroism in a d-electron system
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Polarization Dependent NEXAFS Probes Bond Anisotropy at Surface
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X-Ray Magnetic Linear Dichroism

Non-magnetic state
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XMLD - spectra below and above T
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Norm. Electron Yield

XMLD spectra of two oxides
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Norm. Electron Yield
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XMLD (%)

XMLD effects especially strong in multiplet peaks
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Electron energy

Description of the X-Ray Absorption Process

One-electron model
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Detailed origin of x-ray magnetic linear dichroism

for j, sum over m;
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X-ray Magnetic Circular Dichroism
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Magnetic Circular Dichroism

Faraday and Kerr effect
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Soft x-rays are best for magnetism
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Cross Section (Mb)

Cross Section Difference (Mb)

XMCD spectra of the pure ferromagnetic metals
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The sum rules

(a) d-Orbital Occupation (b) Spin Moment (c) Orbital Moment
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Thickness Dependence of Magneto-Resistance
for Go and Fe nano-layers

Device Performance X-Rays tell why Fe does not work
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X-ray Natural Circular Dichroism

X-Ray Circular Dichroism
The electric dipole
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Pasteur’'s and Faraday’s experiments
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