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Abstract

In the KEK Injector Linac, four-ring simultaneous injection have been achieved, and beam adjustment is always
performed in various beam modes. However manual beam adjustment is a burden for the operator. Therefore, we are
trying to automate the beam adjustment. By treating the beam adjustment as a problem of minimizing multivariable
functions, existing optimization algorithms can be used. We adopt EPICS as the control system in the Linac so that any
control parameter or measurement can be handled with the same interface. Since EPICS is used as the control system in
the Linac, arbitrary control parameters and measurements can be handled with the same interface, which is very useful
for treating any parameter as a multivariable function. Then, the automatic adjustment is realized by using Bayesian
optimization and the Downhill simplex method as the algorithm for minimizing multivariate functions. We have already
had good results in testing the automatic adjustment. We will report on the implementation of automatic adjustments and

some test results.
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Figure 1: Optimization panel.
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Figure 2: Graph of optimization in progress.
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Figure 3: 16-parameter optimization with Bayesian

optimization and Downhill simplex method.
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Figure 4: Two bunches adjustment result. (Blue plot: first
bunch. Green plot: second bunch.)
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