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Towards robust constraints on nuclear
effective field theory from lattice QCD
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Triton axial charge
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Nuclear effects computed from first principles
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Use zEFT to extrapolate to infinite-volume
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Momentum fraction of 3He
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Nuclear effects computed from first principles
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Combine with experimental data from global fits provided by nNNPDF2.0

Ball et al. [NNPDF], NPB 855 (2012)

Abdul Khalek, Ethier, Rojo, van Weelden, JHEP 09 (2020)

1157
g [ T T T \:\ I
1101 3 L4 &
i = pal
: I - : -
050 — 127 y ol
sl B T y |
SR s L i SRV
2 1.00 B 1] R R e R
T I o - e |
L T LT ~
= — |
0.95] e & 0.8F
L — L ——
, = , 1 nNNPDF2.0
0.0l i nNNPDF2.0 | I
L B nNNPDF2.0+LQCD = 0.6 ;__—-"— " nNNPDF2.0+LQCD
. v 1
085; . LQCD mﬂ_:806 MeV IEI 1 1 1 | 1 1 1 [ 1 1 1 | 1 1 1 la.
] S ) 0.01 0.05 0.10 0.50 1
0.85 0.90 0.95 1.00 1.05 1.10 1.15
X

3 (@) /@),



https://doi.org/10.1016/j.nuclphysb.2011.10.018
https://doi.org/10.1007/JHEP09(2020)183
https://doi.org/10.1016/j.nuclphysb.2011.10.018
https://doi.org/10.1007/JHEP09(2020)183
https://arxiv.org/ct?url=https://dx.doi.org/10.1016/j.physletb.2005.08.041&v=45a232cb
https://arxiv.org/ct?url=https://dx.doi.org/10.1016/j.physletb.2005.08.041&v=45a232cb
https://doi.org/10.1103/PhysRevLett.126.202001
https://doi.org/10.1103/PhysRevLett.126.202001

Conclusions

&% We can use LQCD to reach systems that are difficult for
experimentalist (like strange systems) and learn about the symmetries
(more clearly visible at heavy quark masses)

& LQCD is able to reproduce the triton axial charge as well as the helium
momentum fraction, indicating that first-principles calculations are
possible, but still need closer-to-physical values for the quark masses
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