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Antiprotonic helium [1] is an exotic three-body system consisting of a helium nucleus, an electron and an
antiproton. The antiproton occupies highly excited metastable states, which allows it to be studied by laser
and microwave spectroscopy techniques. By comparing the experimental results with state-of-the-art three-
body QED calculations, fundamental properties of the antiproton can be extracted, yielding some of the most
precise tests of CPT symmetry in the hadron sector. This way the most precise value of the antiproton mass
has been obtained from the laser spectroscopy of antiprotonic helium [2].

The hyperfine structure (HFS) of antiprotonic helium arises from the interaction of the magnetic moments
related to the electron spin and the antiproton angular momentum and its spin. Due to the high angular
momentum of metastable states, dominant splitting arises from the interaction of electron spin and antipro-
ton angular momentum, while the interaction of the antiproton spin with other moments leads to a smaller
splitting. Using a laser-microwave-laser method [3] the most precise value of the magnetic moment of the
antiproton was obtained [4] in antiprotonic 4He from the difference of the observed HFS transitions. Re-
cently also the hyperfine structure of antiprotonic 3He was observed for the first time [5]. Its more complex
hyperfine structure constitutes a more rigorous test of three-body bound-state QED theory.
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