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Abstract

Machine learning is used to find the optimum current values for two Glaser lenses and a solenoid in the beam injection
line. The trajectory of the proton beam is calculated by OPAL-t, standard deviations of x and y distributions were obtained.
Sum of these standard deviations is passed to machine learning as an argument to be minimized. Iteration of the magnetic
field calculation and the simulation of beam trajectory are driven by the machine learning and the minimization were
performed. Within 100 trials of minimization, the optimum solution of current values was obtained which enabled a

transportation of 90% of the beam to the inflector.
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Figure 1: Beam injection line.
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Figure 2: Glaser lens current and magnetic field.
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Figure 4: Linearity of current and magnetic field in glaser
lens.
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Figure 5: Beam injection line.
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Figure 6: Total standard deviation per number of trials and
multiplier of magnetic field per number of trials.

Figure 7: Beam distributions of x, y, x-x' and y-y' at the
start point.

Figure 8: Beam distributions of x, y, x-x' and y-y' at the
end point.
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Table 1: Current Values and Standard Deviation after
Bayesian Optimization

7L —¥—Al 16.1 A
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IV AR 824.6 A
ox_initial (FE YR 72) 4.2 mm
oy_initial (FEHE(RZ2) 4.4 mm
ox_final (B ¥ER 25) 5.1 mm
oy_final(AEYE(R 22) 5.0 mm
x’ DIFEHERE (A ) 62 mrad
y’ O (A ) 61 mrad
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