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NNPDF3.1 Parameterisation

NNPDF3.1 parameterisationbasis: {g £ T, T, V V; Vg (c')}
andb=t=0atQ, =1 (1.65) GeV
i
x=) fi¥ (Singlet)
]

T3:u+—d+

V =) fi (Valence)

Vo, =u —d
Vo =u +d —2s

fi(x, Qo) = Aifi(x, Qo) fi(x, Qp) = x"i(1 — x)PINN;(x)

1 fol dxxX(x, Qo)

A, = , Ay =Ar = A =1
T [y dxxg(x,Qo) SR
Ay = 7 A3 , Ay, = Al Ay, = 13 A
fO de(x, Qo) fO dXV?’(x, Qo) fO deS
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NNNPDF2.0 Parameterisation

nNNPDF2.0 parameterisationbasis: {g X T; Ty V V3}

andb=t=0atQy,=1 GeV
25 nodes

A=z + A-2)" P = Nx®(1 — x)P NN(x, A)

3 inputs

z,Q0) = |By,z®Vs (1 — 2)PsNNy, (z, A)
29 (z, Qo) = |Byz® (1 — z)PsNN(z, A) .

(%, Qo)
;f‘f:z:V(p/A) (z,Qo) = Byz® (1 — z)PY NNy (z, A),
(2, Qo)

Sum Rules

n/A — pl/A - -
w(d). (@) fd(u)’j(ﬁ) SU(2) isospin symmetry
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NNNPDF2.0 Constraints
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NNNPDF2.0

Kinematics

NNPDF3.1
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mpact on NNPDF3.1
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Impact on NNPDF3.1*
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EIC impact on PDFs
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¢ EIC could reduce the uncertainty of the light quark PDFs of the proton at large x

¢ Size of this reduction is similar for both the optimistic and pessimistic scenarios.
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EIC impact on PDFs

We take NNPDF3.1 + EIC (optimistic)
To be the boundary condition in
NNNPDF2.0 + EIC (optimistic)

0.4 u

Relative Uncertainty
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Positivity constraint for x € [1077,1]
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Impact on nNNPDF2.0 [Cu]
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C impact on nPDFs
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¢ Reduction of nPDF uncertainties
for nuclei in a wide range of

atomic mass A values both at

small and large-x.

¢ At large-x region, nPDF benefit
from the increased precision of
the baseline proton PDFs.
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Implications
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Conclusions

u
0.4f ]
¢ EIC could reduce the uncertainty of the light quark PDFs of Relative Uncertainty :
the proton at large x | —— NNPDF3 |
. . . . . . . 0.21 NNPDF3.1 + EIC (optimistic) n I
¢ Size of this reduction is similar for both the optimistic and — -~ NNPDF3.1 + EIC (pessimistic) |/}
pessimistic scenarios. \
oor

¢ Reduction of nPDF uncertainties for nuclei in a wide range of
atomic mass A values both at small and large-x.

¢ At large-x region, nPDF benefit from the increased precision
of the baseline proton PDFs.
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¢ Improve the modelling of the interactions of ultra-high energy
cosmic neutrinos with matter.
¢ nuclear PDF uncertainties may no longer encompass the

difference between vApredictions obtained on a proton and on
a nuclear target.

¢ importance of carefully accounting for nuclear PDF effects in
high-energy neutrino astrophysics.
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NNNPDF2.0 Results
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