UNIVERSITAT

D UISBURG Irreversible material dynamics studied with time-resolved X-ray
scattering

T. J. Albert, and K. Sokolowski-Tinten

"Faculty of Physics and Center for Nanointegration Duisburg-Essen, University of Duisburg-Essen, Lotharstrasse 1, 47057 Duisburg, Germany.

Open-Minded

Introduction Sample scheme to study irreversible dynamics

Irradiation of a solid with an ultrashort laser pulse leads to states of strong Sample film 23 mEm
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under strong non-equilibrium conditions. Understanding these processes v g §

does not only address fundamentally important questions but is also highly S ©
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Time-resolved diffraction experiments at X-ray free-electron lasers (XFELS) igghxé%o““r? 2

allow to investigate the transient and irreversible dynamics of laser-excited laser heating

materials on the relevant time (fs to ps) and length (A to nm) scales. 104 -10%> K/s Time [ns]

Here, we discuss some examples of our recent work at XFELs. By applying cooling lat. cooling Thin films, deposited on
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with a unique thin-film sample design we have investigated the non- Rapid quenching & isothermal conditions

equilibrium structural dynamics of various materials after short pulse laser
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