
High pressure XPCS at ESRF-EBS

X-ray Photon Correlation Spectroscopy (XPCS) is a spatio-temporal coherent X-ray scattering technique that probes slow collective dynamics at nanometric and atomic length scales through the analysis of fluctuating far-field speckle patterns [1]. This method has been successfully employed to investigate slow relaxation phenomena in complex systems.
Thanks to the high flux of coherent, high-energy X-rays available at the 4th-generation synchrotron source ESRF-EBS, we have recently developed an experimental setup that integrates XPCS with a high-pressure (HP) environment. This enables the study of pressure-dependent collective dynamics in out-of-equilibrium systems at the atomic scale, within the multi-GPa range and across temperatures from room temperature up to 600 K [2]. Recent investigations of metallic glasses using this approach reveal a density–dynamics decoupling during pressure-induced polyamorphic transitions [3], as well as evidence of a sluggish, continuous polyamorphic transformation [4]. Notably, these transformations occur without distinct structural discontinuities and may be associated with the nucleation of a new amorphous phase characterized by the coexistence of two states exhibiting distinct relaxation behaviors.
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