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Using xrays to study materials science

X-ray Scattering Time and Energy Scales of electrons in Solids

Line width (eV)
0.1

0.01

Dephasing of
coherent excitations
LCLS

e-correlation ; Pulse length
~——

electronic
dynamics

Directing Matter and Energy:
Five Challenges for Science and the Imagination

Molecular motion
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Resonant X-ray scattering
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RIXS Intensity (arb. units)
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X-rays capabilities

Seeing the invisible Where are the atoms?

A Driving chemical transformationBy controlled optical or infrared pulses and
understanding the atomic andlectronic transformation with xays.

to capture with snapshotson the femtosecond timescale, the making and breaking of chemical
bonds and thecrucial transitionstate intermediates in chemical reactions

A Understandingof the origins of nanoscale charge and spin oraed theirdynamics in
correlated materials through highesolution energyand time-dependentx-ray
spectroscopies

to visualize through ultrafast-xay motion pictures the performance limitsf materials e.g., the
speed limit of reliable switching of a spintronics device.
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Photoemission (PES,
XPSx measures
occupied density of

states

Absorption (XASY
measures
unoccupied density
of states

Photon
beam

Inelastic Light
Scattering (IX§
measures excitations &
dynamics
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g-resolved RIXS endstation
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