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How large is the proton? A modern puzzle
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ABSTRACT

Protons and neutrons, the building blocks of atomic nuclei, are not elementary particles, but composed
of quarks and gluons. The size of the proton, i.e. how large this "fuzzy ball of charge" is exactly, is
relevant for a variety of fields in physics. Elastic electron proton scattering was the first to measure the
proton size in the 1950s, and since the 1990s, precision spectroscopy of atomic hydrogen (one proton,
orbited by one electron) has also been able to determine the proton size. The values seemed to agree
until 2010. A very different result was obtained in our experiment using the exotic "muonic" hydrogen
atom [1], where the electron is replaced by a much heavier muon. This modern puzzle [2] may now
slowly reaching its resolution.
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