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Synchrotron sources

see : http://www.dl.ac.uk

A field in expansion

Free Electron Lasers (FEL)

see : http://www.lightsources.org

New technologies + New techniques Ą Better resolution

2NERSC 2/10

http://www.dl.ac.uk/


Using x-rays to study materials science
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Á Driving chemical transformations by controlled optical or infrared pulses and 
understanding the atomic and electronic transformation with x-rays. 
Á to capture, with snapshots on the femtosecond timescale, the making and breaking of chemical 

bonds and the crucial transition-state intermediates in chemical reactions.
Á Understanding of the origins of nanoscale charge and spin order and their dynamics in 

correlated materials through high-resolution energy- and time-dependent x-ray 
spectroscopies. 
Á to visualize through ultrafast x-ray motion pictures the performance limits of materials, e.g., the 

speed limit of reliable switching of a spintronics device.
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Photoemission (PES, 
XPS) ɀmeasures 

occupied density of 
states

Absorption (XAS) ɀ
measures 

unoccupied density 
of states

Inelastic Light 
Scattering  (IXS) ɀ

measures excitations & 
dynamics
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Technique

Photon 
beam

q-resolved RIXS endstation


