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Beam Alignment using BAX

Quadrupole magnet tuning is not just a black-box opti-
mization problem. It involves physics, constraints, safety,
and a rich structure in parameter space. BAX gives flexibil-
ity to reason analytically and structurally about decisions.
Let x = [5, 82, .. ., 5k, | represent the upstream steering
magnel settings 5; and the quadrupole strength . A GF is
used to model the beam centroid position y(x) on a down-

code
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Here, g) and g, represent two slightly different strengths
the same quadrupole magnet, used to evaluate the beam’s
isitivity to quadrupole variations. By measuring the down-
eam beam position y at both strengths, we approximate the
rivative of the beam position with respect to quadrupole

Ay

siream screen [6].
Using a degree-1 polynomial product kernel:
k+l & — arg min
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we ensure that the surrogate model reflects the approxi-

mately linear and independent influence of each magnet
To compute beam deflection for fixed steering settings s,

the slope with respect 1o g is evaluated as:

ength. The alignment objective becomes:
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Simulations / Results

BO controlling steering magnets (M1, M2) BAX to align beam through quadrupole centre (M1,Q1)

Position of magnets along the beamline
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