Baryons, their Flavour Structure and Low Energy Constants
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Almost all visible matter in the universe consists of nucleons (i.e. protons and neutrons), which are also the prime probes for new physics, be it in accelerator
experiments or dark matter and neutrino detectors. To relate experimental cross sections and decay rates to an underlying fundamental theory, i.e. the
Standard Model of particle physics or theories beyond the Standard Model, that describes interactions on the quark and gluon level rather than with
the nucleons, a precise and sound derivation of the properties of nucleons from those of their quark and gluon constituents is required. The part of the
Standard Model that needs to be solved to provide this missing link is quantum chromodynamics (QCD). This requires simulations on four-dimensional
spacetime lattices (Lattice QCD) with a lattice spacing a and a subsequent continuum limit extrapolation. We include so-called hyperons that contain
strange quarks, in addition to the up and down quarks of the nucleons, at many different quark mass combinations, in our study. This enables us to test
the validity of quark flavour symmetry relations and to predict low energy constants of SU(3) chiral perturbation theory (ChPT). Here we report on results
of the mass spectrum and on SU(3) ChPT low energy constants.
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Coordinated Lattice Simulations (CLS) gauge ensembles SU(3) baryon flavour structure
Large scale effort to generate gauge field configurations (in a Markov chain using the hybrid Including hyperons (i.e. baryons containing at least one valence strange quark) provides a
Monte Carlo (HMC) algorithm) to perform a well controlled continuum limit wealth of additional information and allows to extract SU(3) low energy constants (LECs)
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Combined analysis of the octet baryon mass and the axial charges for the nucleon and the

e Ny =2+ 1 flavours of nonperturbative O(a) improved Wilson fermions with tree-level
>, baryon to determine the leading order baryonic SU(3) LECs

Symanzik improved gauge action
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e Continuum limit extrapolation (additional 6 parameters): 1 + a? (c + eM? + dcpd M 2) determine higher order LECs

Results of the octet and decuplet baryon masses including all systematic errors compared
to experimental values (left plot)
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