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Measuring cosmic antimatter fluxes probes many astrophysical processes. The abundancies and energy spec-
tra of antiparticles support the understanding of the creation and propagation mechanisms of cosmic rays in
the Universe. Deviations from theoretical predictions may hint to exotic sources of antimatter or inaccuracies
in our understanding of the involved processes. Specifically, geomagnetically trapped antiprotons in Earth’s
inner radiation belt are directly linked to the production of secondary cosmic ray particles and their motion
in Earth’s magnetic field.
The planned Antiproton Flux in Space (AFIS) experiment is designed to measure this antiproton flux using a
novel CubeSat-sized particle detector. This active-target detector consists of 900 scintillating fibers read out
by silicon photomultipliers and is sensitive to antiprotons in the energy range below 100 MeV. With its almost
4π angular acceptance, it covers a geometrical acceptance of 270 cm²· sr. The particle identification scheme for
antiprotons relies on a combination of Bragg curve spectroscopy and the characteristics of the annihilation
process.
In order to verify the detection principle, a prototype detector with a reduced number of channels was tested
at a stationary proton beam. Its energy resolution was found to be less than 1 MeV for stopping protons of
about 50 MeV energy.
We will give an overview of the AFIS mission and explain the working principle of the detector. We will also
discuss the results from the beam test and the construction of the first full-scale detector.
This researchwas supported by theDFG cluster of excellence “Origin and Structure of theUniverse” (www.universe-
cluster.de).
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