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We present results on the nucleon scalar, axial, and tensor charges as well as on the momentum fraction
and the helicity and transversity moments. The pion momentum fraction is also presented. The computation
of these key observables is carried out using lattice QCD simulations at a physical value of the pion mass.
The evaluation is based on gauge configurations generated with two degenerate sea quarks of twisted mass
fermions with a clover term. We investigate excited state contributions with the nucleon quantum numbers
by analyzing three sink-source time separations. We find that, for the scalar charge, excited states contribute
significantly and, to a lesser degree, for the nucleon momentum fraction and the helicity moment. Our
result for the nucleon axial charge agrees with the experimental value. Furthermore, we predict a value of
1.027(62) in the MS scheme at 2 GeV for the isovector nucleon tensor charge directly at the physical point.

The pion momentum fraction is found to be hxiπ�u−d ¼ 0.214ð15Þðþ12
−9 Þ in the MS at 2 GeV.
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FIG. 1. Isovector nucleon momentum fraction hxiu−d and helicity hxiΔu−Δd. Twisted mass fermion results are shown for Nf ¼ 2
ensembles (open green squares), for twoNf¼2þ1þ1 ensembles (blue iller square) and for the physical ensemblewith a clover term (open
red triangle) taken from Table VI. Also shown are results from RBC-UKQCD using Nf ¼ 2þ 1 DWF (magenta right pointing triangle)
[1], from LHPC using DWF on Nf¼2þ1 staggered sea (blue crosses) [2] and QCDSF/UKQCD using Nf¼2 clover fermions (filled
magenta diamond) [3]. For hxiu−d we also show results from LHPC using Nf¼2þ1 clover with 2-HEX smearing (filled black triangles)
[4] andNf ¼ 2 clover (open black circle) [5]. All values are extracted using the plateaumethod and ts∼ð1–1.2Þ fm, except our result at the
physical point for which ts∼1.3 fm was used. The experimental value for hxiu−d is taken from Ref. [6] and for hxiΔu−Δd from Ref. [7].
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With this erratum, we show the corrected experimental value of the helicity in Fig. 1. This figure replaces Fig. 17 of the
published paper.
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