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Free-electron lasers (FELs) are currently the most advanced class of light sources, by virtue of their unique
capability to lase high-brightness and ultrashort pulses characterized by wavelengths spanning the Extreme-
Ultraviolet (EUV), the Soft (SXR) and Hard (HXR) X-Ray spectral domains, alongside with temporal duration
lying in the femtosecond (fs) timescale [1]. Specifically, the advent of FELs light sources has recently allowed to
perform, in a time-resolved fashion approach, both established spectroscopies, daily employed at synchrotron
light sources, and novel non-linear optical methods, mostly combining FELs and laser pulses. Nonetheless,
the next step to push the ultrafast X-Ray science standards is widely recognized to be linked to go beyond the
current time-resolved schemes, so performing experiments engaging exclusively EUV, SXR and HXR pulses.
Indeed, exciting (and probing) matter at its (or nearby) electronic resonance is largely speculated to be one of
the key for discriminating and revealing the microscopic mechanisms hiding behind some of the most exotic
phases of physical, chemical, and biological systems. Such a challenge calls the design of optical devices
capable to both split and delay (in time) FELs pulses, without impacting on their coherence properties, and
fully user-friendly in terms of preserving the perfect overlap of the resulting focal spots, even in the few
microns spatial domain, a well-known trademark for focusing EUV, SXR and HXR pulses at FELs light sources
[2].
At the seeded FERMI FEL (Trieste, Italy) this goal is committed by the novel optical device known as AC/DC,
which stands for the Auto Correlator/Delay Creator. AC/DC is purposely designed to double the incoming
FEL photon beam into two exact pulse replicas, splitting it by inserting a grazing incidence flat mirror, and
further delaying in time, in a controlled way, one of the two pulses, with an intrinsic temporal resolution
of approximately 360 attoseconds. A detailed description of AC/DC is highlighted here. Specifically, strong
emphasis is dedicated to the opto-mechanical design and the laser-based feedback system, purposely designed
and implemented to compensate in real-time any potential drift and pointing mismatch affecting the FEL
optical trajectory, ascribable to both mechanical imperfections and residual paraxial errors appearing during
a temporal delay scan [3].
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