o

-,
Finanziato #n Ministero T ’

dall'Unione europea WAy dell’Universita | [taliadomani . A Q»!‘
NextGenerationUE e della Ricerca | AOATIONAE ITALITY

Progetto VITALITY | Programma di Consulenza Specialistica | Seminario

Exploring the Nanoscale with Free Electron
Lasers: Current Advances and Future Prospects

Abstract

The recent advent of Free Electron Lasers (FELs) has made it possible to extend experimental
techniques, traditionally used with tabletop pulsed lasers, into much shorter wavelength regimes. This
advancement opens the door to probing ultrafast dynamical processes with unprecedented spatial and
temporal resolution. Among the growing suite of FEL-based experimental approaches, nonlinear
spectroscopies in the vacuum ultraviolet to soft X-ray energy range are particularly promising.
Pioneering wave-mixing experiments conducted at the FERMI FEL have demonstrated that nonlinear
optical techniques can now be successfully applied at nanometer wavelengths. These achievements
mark a significant milestone and pave the way for a new class of experiments—ranging from studying
nanoscale heat transport to observing conformational changes in small molecules during and after
ligand binding.
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Claudio Masciovecchio currently serves as Director of the FERMI free electron laser at the Elettra
Sincrotrone Trieste Laboratory. His research focuses on the dynamics of disordered matter—
including liquids, supercooled liquids, glasses, and polymers—, bio-protective materials such as
trehalose and sucrose, and nanostructured materials like nanotubes and interfaces. He also
investigates systems under extreme thermodynamic conditions, as well as the structure and
dynamics of DNA and proteins, with applications extending to pharmaceutics and non-linear
optics. His experimental work primarily employs light, ultraviolet, and x-ray spectroscopic

techniques, along with photoemission methods.
o
(@ffel Y

ISTITUTO OFFICINA
DEI MATERIALI

PNRR per la M4(C2 - Linea Intervento 1.5: ECS_00000041 - CUP: J97G22000170005




