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An accurate physics simulation model is key to accelerator operation because all beam control and optimiza-
tion algorithms require good understanding of the accelerator and its elements. For the AGS Booster, ma-
jor discrepancy between the real physical system and online simulation model mainly comes from magnet
misalignments, which also lead to beam degradation and prevent the beam from reaching the desired specifi-
cations (e.g., polarization). In this work, we propose a Bayesian optimal experimental design (BOED)-based
approach for identifying the magnet misalignments using a Bmad model of the AGS Booster. This approach
can find magnet control variables (i.e., currents) which are expected to lead to beam position data that most
reduces uncertainty in the magnet misalignment parameters. Themisalignment values can then be used to cal-
ibrate the physical model of the Booster, leading to a more accurate simulation model for future polarization
optimizations, and to the development of a fully functional digital-twin.
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