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Abstract: The extrapolation of lattice simulation results to the quark masses
realised in Nature is a vital aspect of lattice QCD which is currently enjoying the
rapid development of new ideas. In particular, the formulation of finite-range
regularised (FRR) chiral effective field theory (χEFT) has made it possible
to confront today’s lattice QCD results with experiment in an accurate man-
ner. Through the process of reviewing renormalisation in FRR χEFT, I will
illustrate how FRR χEFT is mathematically equivalent to conventional dimen-
sionally regularised chiral perturbation theory to any finite order. By exploiting
the differences between FRR and conventional χEFT which appear beyond the
order calculated, one can identify the power-counting regime (PCR) of chiral
perturbation theory, where the higher-order terms of the expansion are indeed
small and where conventional chiral perturbation theory is valid. To fourth-
order in the chiral expansion of the nucleon mass, at the 1% tolerance level, the
PCR is mπ ≤ 180 MeV, extending only a small distance beyond the physical
pion mass [1]. Given that conventional dimensionally regularised χEFT does not
provide an effective solution to the chiral extrapolation problem of lattice QCD,
I will explain how FRR χEFT offers a solution to the lattice chiral extrapolation
problem with model dependence at the 1% level [2] and how the approach can
be systematically improved. Specific examples of baryon mass and magnetic
moments [3] will be presented to illustrate the success and current limitations
of the approach.
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