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n Abstract

At the ALPHA Experiment at CERN, thin foils of material are used to slow down and trap antiprotons in a
Penning trap, where they can be used for antihydrogen creation and measurements. Historically, over 99% of ALICE LHC
antiprotons are lost during the capture process as a result of the 5.3 MeV initial kinetic energy of the beam

delivered by the Antiproton Decelerator. This places a limit early on in the achievable number of  anmpoen ™\ g
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Adapting for antiprotons Conclusions
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e Zero space charge and initial divergence.

GPT Input Beam:

* Energy distributions from SRIM.

* |nitial spatial and temporal distributions
from ELENA beam parameters:

Magnetic Mirror Effect

As transmitted particles travel into the increasing

magnetic field, B,, they can turn around:

* 1y = % of particles which mirror.

* nyve = % of particles which escape through
HVB.

* nr = % of particles which are trappable (do not

mirror and reflect off of HVB).
Conclusion: Place foil as close as possible to HVA.

* In this location, of this particles which could be

trapped, 0.5% are lost to mirroring.
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Conclusion and Ongoing Work
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Conclusion: 0.9 — 1.5 pm aluminum foil will allow for catching up to ~50% W@j /// = (ﬁﬂ? ;
of the beam. é %
Antiproton Plasma Manipulation

* New plasma manipulation techniques for large numbered antiproton plasmas. p|asma7node§d.agn£t.c.nATHENA

 New diagnostics to non-destructively characterize trapped antiproton plasma:
temperature, density, size, and number.
Antiproton Delivery
* Novel tailored beam extraction on a spheroidal antiproton plasma
e Zero magnetic field antiproton source.
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