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Data acquisition and processing platform design for
SHINE wire scanners
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Shanghai High repetition rate XFEL and Extreme light facility (SHINE) accelerates electrons to 8GeV with a
high repetition rate of up to 1MHz. Wire Scanner stations are used to measure beam profile and emittance at
SHINE. The data acquisition and processing platform for Wire Scanners are required to acquire time-stamped
readings for each individual bunch. The platform consists of three parts: BLM(Beam Loss Monitor) data acqui-
sition, BPM(Beam Position Monitor) data acquisition, and measurement software. The BLM data acquisition
is used for collecting BLM head signal, parsing grating-ruler signal, and receiving White-Rabbit timestamp.
The BPM data acquisition is used for collecting SBPM head signal, computing the beam position, and receiving
White-Rabbit timestamp. The both acquisition parts have some common parts, so a generic FPGA carrier is
designed which provides FPGA-based pre-processing and EPICS IOC by using MPSOC. While the BLM head
signal and BPM head signal have different spectrums, so different mezzanine boards are designed for high-
speed sampling. The measurement software running on a server is implemented by Python. The software
can control the scanning mode, collect the BLM and BPM data, and calculate the beam profile and emittance.
Finally, the prototype of data acquisition and processing platform is installed in Shanghai soft X-ray Free
Electron Laser (SXFEL). The experimental results show that the platform can be used for SHINE.
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