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The FERMI seeded FEL is a user facility that has been designed for producing high-quality photon pulses in the EUV and soft-X-ray spectral
range. The Bunch Arrival Monitor (BAM) longitudinal diagnostic provides a measurement of the temporal stability of the electron beam
relative to the timing reference distribution system with a sub-10-fs RMS resolution. Each BAM station is divided in a front-end, where the
electron beam time-jitter is converted in amplitude modulation, and a back-end for the acquisition of the signals and communication to the
control system. A beam-based optimization tool is implemented to improve the long term performances of the FEL facility.
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The core element of the front-end is a Mach-Zehnder intensity Modulator (MZM), with 12.5 GHz The back-end digitizes the modulated pulses using a dedicated analog—digital-analog (ADA)
RF bandwidth, fed by the signal coming from the beam pick-up. Two opposite electrodes are board, the input signal is split in two and acquired by two 16-bit ADCs working at a clock rate of
combined to reduce the dependence of the signal to the transversal position of the e-beam. An 157.79 MHz. The delay between the sampling times of the ADCs is fixed (equal to a few hundreds
attenuator is used to avoid overloading the RF port of the modulator. of picoseconds) to acquire simultaneously both peak (P,) and baseline (B,) of each laser pulse
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CALIBRATION AND RESOLUTION

USING THE BAM FOR MACHINE OPTIMIZATION
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