
Sources of coherent x-ray pulses have 
made it possible to probe dynamical events 
on ultrafast time scales using x-ray 
diffraction or other x-ray measurements. 
Excitation of a condensed-phase sample 
with a wide variety of pump fields can be 
followed by x-ray probing to reveal 
time-dependent phase transitions and many 
other collective responses. High pulse 
energies have also enabled experiments in 
which x-rays are used for excitation as well 
as probing. Four distinct types of 
measurement will be discussed: Shock 
pump, XRD probe; THz pump, XRD probe; 
x-ray crossed-beam transient grating pump, 
x-ray diffraction- from-transient-grating 
probe; and x-ray pump, diffuse x-ray 
scattering probe. Key information about 
phase transition dynamics, coherent and 
incoherent acoustic responses, and 
nanoscale thermal transport has been made 
accessible through the high scattering 
wavevectors that are possible with x-ray 
wavelengths. The very different 
experimental elements and geometries 
illustrate the versatility and broad 
applicability of pulsed x-ray measurements 
of condensed matter dynamics.
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