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We present results from online optimization studies of a duoplasmatron ion source designed to produce 50 keV
protons for acceleration to 2.5 MeV and subsequent injection into the Integrable Optics Test Accelerator (IOTA)
at Fermilab. Using a Bayesian exploration technique, we developed multi-parameter models of the source’s
proton current and employed these models to optimize its performance. Depending on the spectrometer
configuration used to isolate the proton beam and the chosen optimization objective, we identified three
candidate operating points, achieving normalized 50 % emittances between 0.57 pm and 1.3 pm and a maximum
proton current of 14.5 + 0.6 mA.
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