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QCD constraints on isospin-dense matter and the
nuclear equation of state
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Lattice QCD calculations ofmany-meson systems atmultiple volumes and lattice spacings and at quarkmasses
above and below the physical values are used to compute the QCD equation of state for isospin-dense matter
over a wide range of isospin chemical potentials at zero temperature. Agreement is seen with chiral pertur-
bation theory predictions for small chemical potentials and comparison to perturbative QCD calculations for
large chemical potentials allows for an estimate of the gap in the superconducting phase. Combining LQCD
with chiral perturbation theory and perturbative QCD leads to a complete determination of the low temper-
ature equation of state of isospin-dense matter. The partition function for an isospin chemical potential, µI ,
bounds the partition function for a baryon chemical potential µB = 3µI/2, through QCD ineqaulities. Con-
sequently, the LQCD calculations provide rigorous bounds on the nuclear equation of state over a wide range
of baryon densities for the first time.
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