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ABSTRACT

The usual chiral perturbation theory framework (ChPT) is extended to allow the inclusion of a light dynamical isosinglet scalar. Using lattice QCD results, and a few phenomenological inputs, we explore the parameter space of the effective theory. At LO it already accounts for the quark mass dependence of the pion mass and decay constant with an accuracy comparable to the one of the standard ChPT at NLO. The parameter sets that are compatible with the current mass and width of the sigma resonance turn out to reproduce the experimental values of the S-wave pion-pion scattering lengths very accurately. The average value of the two light quark-masses is extracted and the impact of the dynamical singlet field in the low-energy constants of $\chi$PT is evaluated. More accurate lattice data on the quark-mass dependence of the pion mass and decay constant would allow for a precise QCD extraction of the sigma resonance mass and decay width.

