
EuPRAXIA@SPARC_LAB user workshop

Contribution ID: 13 Type: not specified

Recent experiments at the LDM beamline of FERMI,
with EUV radiation from FEL-1: highlights and
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Free-Electron-Lasers (FELs) in the EUV and XUV photon energy range have greatly expanded the feasibility
range of experiments at the crossroad between tabletop lasers and synchrotrons. The FERMI facility in Trieste
(Italy) is unique in the FELs landscape because it has been designed as a seeded source, resulting in superior
performances in terms of control and reproducibility of its light pulses [1]. Of particular interest for spec-
troscopic applications are its broad tunability, wavelength purity (approaching the Fourier-transform limit,
with sub-linewidth stability), short pulse duration and timing jitter. Transverse and temporal coherence are
those characteristic of a true laser, and have been exploited in a series of pioneering experiments [2]. As in
laboratory High Harmonic Generation, harmonics are mutually coherent, but in contrast, they are produced
with much higher pulse energy.
The Low Density Matter Beamline (LDM, [3]) at FERMI, which caters to the atomic-, molecular-, and cluster-
science community, has fully exploited these unique characteristics to perform precision nonlinear spec-
troscopy [4], explore the behavior of atoms [5] molecules [6] and clusters [7] under intense fields, and study
the dynamics of photoexcited molecules [8].

The LDM beamline has also represented a versatile instrument to characterize the properties of FERMI and
explore new modes of operation [9], prompting the full exploitation and control of its longitudinal coherence
for breakthrough experiments [2].

I will present the research opportunities offered by LDM at FERMI in the above fields, along with some recent
results, and future perspectives.
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