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Imaging with high Spatial Resolution (~ l)

Dynamics: wave mixing (nanoscale) & extreme conditions

Resonant Experiments: XANES & XMCD

Why Free Electron Lasers ?
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The main edge features are used for
the determination of the local
geometry around an absorbing atom
(can be shifted due to bonding
characteristics) and the position
reveals the oxidation state

The post-edge part of the spectrum
gives information about interatomic
distances and bond angles

X-ray Absorption

XAS provides information on the local electronic
and atomic structure of a selected element
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Resonances
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Nonlinear Optics

wi is a combination of wj,wk, and wl

Transient Grating à wj = wk

t ≈ 70 ps (DT ≈ 2 ps)

Si sample 100 nm TG 

At l ≈ to MFP 
of thermal phonons 

Fourier law breaks down 
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Transient Grating on Disordered Systems
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ZrCuAl metallic glass alloy

LTG = 24 nm

Q = 0.3 nm-1

Phonon decay (~ 30 ps à ~ 0.1 meV)

IXS @ Brookhaven (5 M €) 

BRISP @ ILL (5 M €)

T-REX @ ESS à 20 M€

IXS @ XFEL (in progress)

IXS @ SLS (in progress)
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Enjoy FUSEE workshop!!!


