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Abstract:

Phase transitions are complex phenomena. Thermal phase transitions are often
heterogeneous first nucleating at some point in the material and then growing and the
dynamics of these processes are responsible for the microstructure of the material, which
ultimately dictates its physical properties. However, how do non-equilibrium phase
transitions occur when driven by light, do phenomena such as nucleation still occur?

In this talk, | will present our recent work on using soft X-ray coherentimaging to track phase
transitions in time and space, with ~30 nm spatial resolution and 100 fs time resolution [1-
3]. I will show how X-ray imaging, combined with X-ray spectroscopy can be used to both
provide contrast between phases, and to identify the properties of each phase and | will
show how we can use X-ray imaging to measure the transient properties of the insulator-
metal phase transition in VO2 on the nanoscale.

If time permits, | will discuss our recent work on studying phase transitions at the surface.
Surfaces are a source of heterogeneity that can fundamentally change how phase transitions
occur. By using ultrafast surface scattering, | will show how optical excitation drives
preferential melting of weakly correlated regions at the surface through the formation of
polarons. | will also discuss some of the challenges of measuring transient structures with X-
rays when there is strong surface heterogeneity [4].
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