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Sympathetic cooling of charged particles in separate
Penning traps
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The observed matter-antimatter asymmetry in the universe has yet to be understood. The experiments of
the BASE Collaboration are dedicated to rigorous tests of the fundamental CPT symmetry in order to tackle
this mystery. For this purpose, BASE compares the properties of the proton and the antiproton with highest
accuracy, specifically the magnetic moments/g-factors [1,2] and the charge-to-mass ratios [3]. Cooling the
proton and antiproton has been a limitation in previous measurements. Deterministically reaching the 10 mK
range on short interaction time scales will considerably increase the sampling rate and boost the fractional
accuracy that is reached in our experiment.

Direct laser cooling of ions gives access to themK range or even beyond, and it is themethod of choice inmany
precision experiments. In our case, a suitable laser cooling transition is missing. We recently demonstrated
an alternative and novel approach by sympathetically cooling a single proton via induced image currents of
a laser-cooled Be+ cloud located in a separate trap [4]. This concept is highly promising, because it allows
to cool any kind of charged particles, including molecules, highly charged ions, and importantly charged
particles of opposite charge such as the antiproton.

This contribution will summarize our previous work [4,5] and report on recent progress and results.
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