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Content

The ALPHA experiment at CERN studies small populations of trapped antihydrogen atoms, produced by
slowly merging cold plasmas of antiprotons and positrons inside a shallow magnetic minimum trap. Precision
studies of these exotic atoms have already provided unique high-resolution tests [1, 2] of fundamental physics
such as the CPT theorem, and may help to reveal why antimatter is so scarce in our universe. In 2018, the
ALPHA apparatus will be expanded to include a second, vertical atom trap intended to take the first direct
measurements of antimatter gravitation. The efficient transport of cold positrons and antiprotons into this trap
will be critical towards the success of the experiment, potentially allowing many anti-atoms to be trapped and
studied simultaneously. However, the charged particle traps used within ALPHA are only able to produce low
energy (~ 50 eV), strongly magnetised beams that can be difficult to steer due to their extremely small rigidities.
In this work, we describe the design, simulation and future commissioning of a novel beamline for transporting
low-energy charged plasmas between separate Penning-Malmberg traps in the ALPHA apparatus.

[1] M. Ahmadi et al., Nature 541, 506-510 (26 January 2017), doi:10.1038/nature21040
M. Ahmadi et al., Nature 548, 66-69, (03 August 2017), doi:10.1038/nature23446
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