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Excited-state contamination is one of the dominant uncertainties in lattice calculations of nucleon charges
and form factors. To estimate this uncertainty one needs the finite-volume energy spectrum as well as the
finite-volume matrix elements that determine the coefficients of excited state exponentials. In this work we
use experimental data, supplemented by chiral perturbation theory (ChPT), to estimate these quantities. We
first use the Lüscher quantization condition, extended to spin-half particles, to calculate finite-volume Nπ

states fromNπ scattering phase shifts. We then study the excited state coefficients using an extension of the
Lellouch-Lüscher formalism. This gives a relation between finite- and infinite-volume matrix elements. Both
matrix elements of the axial current and the nucleon interpolating fields arise. While the former can be con-
strained experimentally, the latter are generally unknown and depend on the details of the lattice calculation.
We examine various scenarios and find that excited-state contamination can be larger than previous ChPT
studies suggest.
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