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Abstract

We are developing a linac to generate ultrashort-pulsed electron beams with a bunch length of below 10 fs and a
transverse size of ~50 um m for injection into a subsequent laser-plasma acceleration (LPA) field. LPA is an extreme
phenomenon in femtoseconds domain and its chaotic physics has not been established yet. Main purpose is to reveal the
characteristics of LPA field by scanning its phase space with the generated electron beams. The best way
complimenting theoretical analysis to find out the essence of LPA physics is applying machine learning (ML) to
analyses of huge combinations of related data such as data on a plasma and a laser pulse, and electron beam parameters
before and after injection into the LPA field. Therefore, a control system of the linac is demanded to realize acquisition
of all the concerned data synchronized with its operation frequency of up to 30 pps and in-situ ML analyses of acquired
data. Python is applicable for their software development because of its rich mathematical and ML libraries, and prompt
development with scripting language. Combination of EPICS as a control framework and EtherCAT as a field network

enables us to reveal the above as the best solution.
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Figure 1: Configuration of a linac under development to generate ultrashort-pulsed electron beams.
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Figure 2: Schematic diagram of a control system designed for the linac.
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