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Algorithmic access to beam control and beam
diagnostics at COSY Jülich
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During the last years of operation of the COSY facility, significant improvements were made in beam control
and diagnostics. Many systems have been upgraded from a Tcl/Tk based control system to EPICS. One of the
advantages of EPICS is the coherent communication via Process Variables (PVs). This allowed us not only
to control the synchrotron and its injection beam line (IBL) through GUIs but also allowed us to control the
beam with algorithms. In our case, these algorithms covered a range of applications from variation of the
currents of the electromagnets up to more advanced techniques of AI/ML such as Bayesian Optimization or
beam control with Reinforcement Learning. Due to the unified nature of the PVs, the algorithms can be fed
with a plethora of input parameters such as beam positions, beam current, or even live images of a camera.
Depending on the algorithm, it is also possible to switch the target quantity (e.g. frommeasured current at the
beam cups to the intensity of the injected beam at COSY). The algorithms can also trigger model calculations
and access their results, if desired. We present an overview of different applications and our efforts to prepare
COSY for them.
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