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Abstract

This white paper outlines a coordinated, decade-spanning programme of hadron and QCD studies anchored at the

GSI/FAIR accelerator complex. By exploiting intense proton and pion beams coupled with high-rate capable detectors

and an international theory e!ort, the initiative addresses five challenges: (i) elucidating confinement and dynamical mass

generation, (ii) mapping the complete baryon–meson spectrum—including exotic states, (iii) quantifying baryon–baryon

and meson-baryon interactions, (iv) constraining neutron-star structure through terrestrial data. A phased roadmap

with SIS100 accelerator start-up, and envisaged detector upgrades—will yield precision cross-sections, transition form

factors, in-medium spectral functions and validated lattice/EFT inputs. Synergies with JLab 12 GeV, J-PARC, the

EIC and RHIC/LHC are foreseen. The programme is expected to bring about decisive advances in non-perturbative

QCD, astrophysics topics, such as questions related to the equation of state of neutron stars, and high-rate detector and
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