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Study of the mass modification of the rho meson in the nuclei using the high
luminosity gamma beam
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The origin of the mass of nucleons, which constitute the bulk of the mass of
matter, iIs attributed to quark condensation, a phenomenon where quarks and antiquarks pair up and
condense in the vacuum. It is hypothesized that quark condensation varies with environmental factors
such as temperature and density, leading to corresponding changes in the mass of hadrons such as

nucleons. However, experimental results regarding the change in hadron mass due to environmental
variations are inconclusive, with some experiments indicating changes and others showing no change.
In this study, we developed a detector at the SPring-8 facility in western Harima, Hyogo Prefecture,
to measure the mass of the rho meson in atomic nuclei using a photon beam. By measuring the
invariant mass of particles resulting from the decay of rho mesons within atomic nuclei, we aim to
establish a process that will clarify the mass of rho mesons in nuclear environments.
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