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The vahdlty of these calculations can be tested by 
extracting the ratio of the free nucleon structure func- 
tions F~/F~ from the lion and hydrogen data of the 
EMC. Applying, for example, the smearing correction 
factors for the proton and the neutron as given by 
Bodek and Rltchle (table 13 of ref. [8]), one gets a 
ratio whmh is very different from the one obtained 
with the deuterium data [3]. It falls from a value of 
~1 .15  a tx  = 0.05 to a value of ~0.1 a tx  = 0.65 which 
is even below the quark-model lower bound of 0.25. 

A direct way to check the correctmns due to nu- 
clear effects is to compare the deuteron and iron data 
for they should be influenced slmdarly by the neutron 
content of these nuclei. The iron data are the final 
combined data sets for the four muon beam energies 
of 120,200, 250 and 280 GeV; the deuterium data 
have been obtained with a single beam energy of 280 
GeV. The ratio of the measured nucleon structure 
functions for iron F2N(Fe) = 1 wuFe gg* 2 and for deutermm 
FN(D) = {F~ D, ne,ther corrected for Fermi motion, 
has been calculated point by point. For this compari- 
son only data points with a total systematm error less 
than 15% have been used. The iron data have been cor- 
rected for the non-lsoscalarlty of 56Fe assuming that 
the neutron structure function behaves hke F~ = (1 
- 0 .75x)FP .  This gives a correction of ~+2.3% at x 
= 0.65 and of less than 1% forx  < 0.3. The Q2 range, 
which ~s limited by the extent of the deuterium data, 
as different for each x-value, varying from 9 ~< Q2 ~< 27 
GeV 2 for x = 0.05 over 11.5 ~< Q2 < 90 GeV 2 for x 
= 0.25 up to 36 ~ Q 2  ~< 170 GeV 2 forx  = 0.65. 

W~thm the hmlts of statistical and systematm errors 
no slgmficant Q2 dependence of the ratm F ~ ( F e ) /  
FN(D) is observed. The x-dependence of the Q2 aver- 
aged ratio is shown in fig. 2 where the error bars are 
statistical only. For a straight line fit of the form 

FN(Fe)/FN(D) = a + bx , 

one gets for the slope 

b = - 0 . 5 2  + 0.04 (statistical)+ 0.21 (systemattc). 

The systematm error has been calculated by distort- 
mg the measured F N values by the individual system- 
atm errors of the data sets, calculating the correspond- 
mg slope for each error and adding the differences 
quadratically. The possible effect of the systematic 
uncertainties on the slope is lndmated by the shaded 
area m fig. 2. Uncertalntms m the relative normahsa- 
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2, The ratio of the nucleon structure funct ions F N Fig. mea- 
sured on tron and deuter ium as a function o f x  = O2/2M,-,v. 

- 5 6  The iron data are corrected for the non-lsoscalarlty of 26Fe, 
both  data sets are not  corrected for Fermi motion. The full 

hnear fit F N ( F e ) / F N ( D )  = a + b x  which results c u r v e  i s  a in 
a s l o p e b = - 0 5 2 _ +  0.04 (stat.) -+ 0 . 2 1 ( s y s t )  The shaded 
area indicates the effect of systematm errors on this slope. 

tlon of the two data sets will not change the slope of 
the observed x-dependence of the ratio but can only 
move it up or down by up to seven percent. The dif- 
ference F N ( F e ) - F N ( D )  however ,s very sensitwe to 
the relatwe normahsatlon. 

The result is m complete disagreement with the 
calculations dlustrated an fig. 1. At high x, where an 
enhancement of the quark distributions compared to 
the free nucleon case is predicted, the measured struc- 
ture function per nucleon for ~ron ~s smaller than that 
for the deuteron. The ratio of the two is falhng from 
~1.15  a tx  = 0.05 to a value of ~0 .89  a t x  = 0.65 
while it is expected to rise up to 1.2-1.3 at this x 
value. 

We are not aware of any published detailed predic- 
tion presently available which can explain the behav- 
tour of these data. However there are several effects 
known and discussed which can change the quark dis- 
tributions m a high A nucleus compared to the free 
nucleon case and can contribute to the observed ef- 
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2, The ratio of the nucleon structure funct ions F N Fig. mea- 
sured on tron and deuter ium as a function o f x  = O2/2M,-,v. 

- 5 6  The iron data are corrected for the non-lsoscalarlty of 26Fe, 
both  data sets are not  corrected for Fermi motion. The full 

hnear fit F N ( F e ) / F N ( D )  = a + b x  which results c u r v e  i s  a in 
a s l o p e b = - 0 5 2 _ +  0.04 (stat.) -+ 0 . 2 1 ( s y s t )  The shaded 
area indicates the effect of systematm errors on this slope. 

tlon of the two data sets will not change the slope of 
the observed x-dependence of the ratio but can only 
move it up or down by up to seven percent. The dif- 
ference F N ( F e ) - F N ( D )  however ,s very sensitwe to 
the relatwe normahsatlon. 

The result is m complete disagreement with the 
calculations dlustrated an fig. 1. At high x, where an 
enhancement of the quark distributions compared to 
the free nucleon case is predicted, the measured struc- 
ture function per nucleon for ~ron ~s smaller than that 
for the deuteron. The ratio of the two is falhng from 
~1.15  a tx  = 0.05 to a value of ~0 .89  a t x  = 0.65 
while it is expected to rise up to 1.2-1.3 at this x 
value. 

We are not aware of any published detailed predic- 
tion presently available which can explain the behav- 
tour of these data. However there are several effects 
known and discussed which can change the quark dis- 
tributions m a high A nucleus compared to the free 
nucleon case and can contribute to the observed ef- 
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EMC Collaboration, PLB 123 (1983)

F2(x,Q
2) =

X

q

x e2q [q(x,Q
2) + q(x,Q2)]

<latexit sha1_base64="Ok/ofJiLLACxqxis+u4YiTJttZA="></latexit>

parton distribution function

Difficult to compute directly from the lattice, since 
we work with Euclidean space-time.

Much easier to compute the moments of PDFs:
<latexit sha1_base64="SXtg4EY8cQgcf/+3pNSX5cCPxN8="></latexit>

hxniq =

Z 1

�1
dx xnq(x,Q2)

Alexandrou et al. [ETMC], PRD 101 (2020)

Full flavor decomposition of the proton 
momentum fraction at the physical point

http://dx.doi.org/10.1016/0370-2693(83)90437-9
https://arxiv.org/ct?url=https://dx.doi.org/10.1103/PhysRevD.101.094513&v=eebbc4f7
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Ensemble parameters:
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a ⇠ 0.145 fm
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L = 32 ⇠ 4.6 fm

<latexit sha1_base64="a2Xf1xMH3/LE30Vj9/xe5zfJ3j4=">AAACBHicbVBNS8NAEN3U7/oV9ehlsQieSiJSC4IUvHgRFGwrNKFstlNdupuE3YlYQg9e/CtePCji1R/hzX/jtuag1QcDj/dmmJkXpVIY9LxPpzQzOze/sLhUXl5ZXVt3NzZbJsk0hyZPZKKvImZAihiaKFDCVaqBqUhCOxqcjP32LWgjkvgShymEil3Hoi84Qyt13W3VDVJBAyMUrXu14IgGCHeYn0Fr1HUrXtWbgP4lfkEqpMB51/0IegnPFMTIJTOm43sphjnTKLiEUTnIDKSMD9g1dCyNmQIT5pMnRnTXKj3aT7StGOlE/TmRM2XMUEW2UzG8MdPeWPzP62TYr4e5iNMMIebfi/qZpJjQcSK0JzRwlENLGNfC3kr5DdOMo82tbEPwp1/+S1r7Vb9WPbg4qDSOizgWyTbZIXvEJ4ekQU7JOWkSTu7JI3kmL86D8+S8Om/frSWnmNkiv+C8fwET55ca</latexit>

m⇡ ⇠ 806 MeV<latexit sha1_base64="lpHtgQQd4Nzf/oy9C4amT7NGGR8=">AAAB+HicbVDLSgMxFM3UV62PVl26CRbBVZmRom6UghuXFewD2mHIZDJtaJIZ8hDq0C9x40IRt36KO//GdDoLbT1wL4dz7iU3J0wZVdp1v53S2vrG5lZ5u7Kzu7dfrR0cdlViJCYdnLBE9kOkCKOCdDTVjPRTSRAPGemFk9u533skUtFEPOhpSnyORoLGFCNtpaBW5YGB15AHUd5VUKu7DTcHXCVeQeqgQDuofQ2jBBtOhMYMKTXw3FT7GZKaYkZmlaFRJEV4gkZkYKlAnCg/yw+fwVOrRDBOpC2hYa7+3sgQV2rKQzvJkR6rZW8u/ucNjI6v/IyK1Ggi8OKh2DCoEzhPAUZUEqzZ1BKEJbW3QjxGEmFts6rYELzlL6+S7nnDu2g075v11k0RRxkcgxNwBjxwCVrgDrRBB2BgwDN4BW/Ok/PivDsfi9GSU+wcgT9wPn8A4dKR8A==</latexit>mu = md = ms

https://doi.org/10.1103/PhysRevLett.126.202001
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L = 32 ⇠ 4.6 fm

https://doi.org/10.1103/PhysRevLett.126.202001
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Momentum fraction of 3He Detmold et al. [NPLQCD] 
 PRL 126 (2021), 202001 

Observing EMC effects on the moments for light nuclei

Ensemble parameters:
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m⇡ ⇠ 806 MeV<latexit sha1_base64="lpHtgQQd4Nzf/oy9C4amT7NGGR8=">AAAB+HicbVDLSgMxFM3UV62PVl26CRbBVZmRom6UghuXFewD2mHIZDJtaJIZ8hDq0C9x40IRt36KO//GdDoLbT1wL4dz7iU3J0wZVdp1v53S2vrG5lZ5u7Kzu7dfrR0cdlViJCYdnLBE9kOkCKOCdDTVjPRTSRAPGemFk9u533skUtFEPOhpSnyORoLGFCNtpaBW5YGB15AHUd5VUKu7DTcHXCVeQeqgQDuofQ2jBBtOhMYMKTXw3FT7GZKaYkZmlaFRJEV4gkZkYKlAnCg/yw+fwVOrRDBOpC2hYa7+3sgQV2rKQzvJkR6rZW8u/ucNjI6v/IyK1Ggi8OKh2DCoEzhPAUZUEqzZ1BKEJbW3QjxGEmFts6rYELzlL6+S7nnDu2g075v11k0RRxkcgxNwBjxwCVrgDrRBB2BgwDN4BW/Ok/PivDsfi9GSU+wcgT9wPn8A4dKR8A==</latexit>mu = md = ms
<latexit sha1_base64="tVLp+UlKoGnJa0JOIV0NuYOXOSU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRSHyBIwY3LCvYBTSiT6aQdOpOEmRuxhOLGX3HjQhG3foU7/8Zpm4W2HrhwOOde7r0nSATX4Djf1sLi0vLKamGtuL6xubVt7+w2dJwqyuo0FrFqBUQzwSNWBw6CtRLFiAwEawaD67HfvGdK8zi6g2HCfEl6EQ85JWCkjr1PsKe5xE7ZrZxi7xJ7wB4gC+WoY5ecsjMBniduTkooR61jf3ndmKaSRUAF0brtOgn4GVHAqWCjopdqlhA6ID3WNjQikmk/m7wwwkdG6eIwVqYiwBP190RGpNZDGZhOSaCvZ72x+J/XTiG88DMeJSmwiE4XhanAEONxHrjLFaMghoYQqri5FdM+UYSCSa1oQnBnX54njZOye1au3FZK1as8jgI6QIfoGLnoHFXRDaqhOqLoET2jV/RmPVkv1rv1MW1dsPKZPfQH1ucPm2qVqw==</latexit>

a ⇠ 0.145 fm
<latexit sha1_base64="jdCy49mpetQOd6XPeA+0v4SsNnQ=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSBYhd0YoiBKwMbCIoJ5QDaE2clsMmRmd5m5K4YljY2/YmOhiK3/YOffOHkUmnjgwuGce7n3Hj8WXIPjfFsLi0vLK6uZtez6xubWtr2zW9NRoiir0khEquETzQQPWRU4CNaIFSPSF6zu969Gfv2eKc2j8A4GMWtJ0g15wCkBI7Xtgxt8gU8K2NNc4mK+hL1z7AF7gDSQw7adc/LOGHieuFOSQ1NU2vaX14loIlkIVBCtm64TQyslCjgVbJj1Es1iQvuky5qGhkQy3UrHXwzxkVE6OIiUqRDwWP09kRKp9UD6plMS6OlZbyT+5zUTCM5aKQ/jBFhIJ4uCRGCI8CgS3OGKURADQwhV3NyKaY8oQsEElzUhuLMvz5NaIe+W8sXbYq58OY0jg/bRITpGLjpFZXSNKqiKKHpEz+gVvVlP1ov1bn1MWhes6cwe+gPr8we6WpY2</latexit>

L = 32 ⇠ 4.6 fm

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
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Momentum fraction of 3He Detmold et al. [NPLQCD] 
 PRL 126 (2021), 202001 
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NPLQCD, PRL 115 (2015)

Observing EMC effects on the moments for light nuclei

Ensemble parameters:
<latexit sha1_base64="a2Xf1xMH3/LE30Vj9/xe5zfJ3j4=">AAACBHicbVBNS8NAEN3U7/oV9ehlsQieSiJSC4IUvHgRFGwrNKFstlNdupuE3YlYQg9e/CtePCji1R/hzX/jtuag1QcDj/dmmJkXpVIY9LxPpzQzOze/sLhUXl5ZXVt3NzZbJsk0hyZPZKKvImZAihiaKFDCVaqBqUhCOxqcjP32LWgjkvgShymEil3Hoi84Qyt13W3VDVJBAyMUrXu14IgGCHeYn0Fr1HUrXtWbgP4lfkEqpMB51/0IegnPFMTIJTOm43sphjnTKLiEUTnIDKSMD9g1dCyNmQIT5pMnRnTXKj3aT7StGOlE/TmRM2XMUEW2UzG8MdPeWPzP62TYr4e5iNMMIebfi/qZpJjQcSK0JzRwlENLGNfC3kr5DdOMo82tbEPwp1/+S1r7Vb9WPbg4qDSOizgWyTbZIXvEJ4ekQU7JOWkSTu7JI3kmL86D8+S8Om/frSWnmNkiv+C8fwET55ca</latexit>

m⇡ ⇠ 806 MeV<latexit sha1_base64="lpHtgQQd4Nzf/oy9C4amT7NGGR8=">AAAB+HicbVDLSgMxFM3UV62PVl26CRbBVZmRom6UghuXFewD2mHIZDJtaJIZ8hDq0C9x40IRt36KO//GdDoLbT1wL4dz7iU3J0wZVdp1v53S2vrG5lZ5u7Kzu7dfrR0cdlViJCYdnLBE9kOkCKOCdDTVjPRTSRAPGemFk9u533skUtFEPOhpSnyORoLGFCNtpaBW5YGB15AHUd5VUKu7DTcHXCVeQeqgQDuofQ2jBBtOhMYMKTXw3FT7GZKaYkZmlaFRJEV4gkZkYKlAnCg/yw+fwVOrRDBOpC2hYa7+3sgQV2rKQzvJkR6rZW8u/ucNjI6v/IyK1Ggi8OKh2DCoEzhPAUZUEqzZ1BKEJbW3QjxGEmFts6rYELzlL6+S7nnDu2g075v11k0RRxkcgxNwBjxwCVrgDrRBB2BgwDN4BW/Ok/PivDsfi9GSU+wcgT9wPn8A4dKR8A==</latexit>mu = md = ms
<latexit sha1_base64="tVLp+UlKoGnJa0JOIV0NuYOXOSU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRSHyBIwY3LCvYBTSiT6aQdOpOEmRuxhOLGX3HjQhG3foU7/8Zpm4W2HrhwOOde7r0nSATX4Djf1sLi0vLKamGtuL6xubVt7+w2dJwqyuo0FrFqBUQzwSNWBw6CtRLFiAwEawaD67HfvGdK8zi6g2HCfEl6EQ85JWCkjr1PsKe5xE7ZrZxi7xJ7wB4gC+WoY5ecsjMBniduTkooR61jf3ndmKaSRUAF0brtOgn4GVHAqWCjopdqlhA6ID3WNjQikmk/m7wwwkdG6eIwVqYiwBP190RGpNZDGZhOSaCvZ72x+J/XTiG88DMeJSmwiE4XhanAEONxHrjLFaMghoYQqri5FdM+UYSCSa1oQnBnX54njZOye1au3FZK1as8jgI6QIfoGLnoHFXRDaqhOqLoET2jV/RmPVkv1rv1MW1dsPKZPfQH1ucPm2qVqw==</latexit>

a ⇠ 0.145 fm
<latexit sha1_base64="jdCy49mpetQOd6XPeA+0v4SsNnQ=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSBYhd0YoiBKwMbCIoJ5QDaE2clsMmRmd5m5K4YljY2/YmOhiK3/YOffOHkUmnjgwuGce7n3Hj8WXIPjfFsLi0vLK6uZtez6xubWtr2zW9NRoiir0khEquETzQQPWRU4CNaIFSPSF6zu969Gfv2eKc2j8A4GMWtJ0g15wCkBI7Xtgxt8gU8K2NNc4mK+hL1z7AF7gDSQw7adc/LOGHieuFOSQ1NU2vaX14loIlkIVBCtm64TQyslCjgVbJj1Es1iQvuky5qGhkQy3UrHXwzxkVE6OIiUqRDwWP09kRKp9UD6plMS6OlZbyT+5zUTCM5aKQ/jBFhIJ4uCRGCI8CgS3OGKURADQwhV3NyKaY8oQsEElzUhuLMvz5NaIe+W8sXbYq58OY0jg/bRITpGLjpFZXSNKqiKKHpEz+gVvVlP1ov1bn1MWhes6cwe+gPr8we6WpY2</latexit>

L = 32 ⇠ 4.6 fm

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.115.132001
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Combine with experimental data from global fits provided by nNNPDF2.0
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Abdul Khalek, Ethier, Rojo, van Weelden, JHEP 09 (2020)
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a ⇠ 0.145 fm
<latexit sha1_base64="jdCy49mpetQOd6XPeA+0v4SsNnQ=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSBYhd0YoiBKwMbCIoJ5QDaE2clsMmRmd5m5K4YljY2/YmOhiK3/YOffOHkUmnjgwuGce7n3Hj8WXIPjfFsLi0vLK6uZtez6xubWtr2zW9NRoiir0khEquETzQQPWRU4CNaIFSPSF6zu969Gfv2eKc2j8A4GMWtJ0g15wCkBI7Xtgxt8gU8K2NNc4mK+hL1z7AF7gDSQw7adc/LOGHieuFOSQ1NU2vaX14loIlkIVBCtm64TQyslCjgVbJj1Es1iQvuky5qGhkQy3UrHXwzxkVE6OIiUqRDwWP09kRKp9UD6plMS6OlZbyT+5zUTCM5aKQ/jBFhIJ4uCRGCI8CgS3OGKURADQwhV3NyKaY8oQsEElzUhuLMvz5NaIe+W8sXbYq58OY0jg/bRITpGLjpFZXSNKqiKKHpEz+gVvVlP1ov1bn1MWhes6cwe+gPr8we6WpY2</latexit>

L = 32 ⇠ 4.6 fm

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://doi.org/10.1103/PhysRevLett.126.202001
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3<latexit sha1_base64="UD1/6okJyPZY+dxsktvBtn549Xs=">AAAB/HicdVDLTgJBEOzFF+IL9ehlIjHxRBbE6JHoxSMk8khgQ2aHBibMzm5mZk3IBn/Aq/6BN+PVf/EH/A5nARNFrWQylarudHf5keDauO67k1lZXVvfyG7mtrZ3dvfy+wdNHcaKYYOFIlRtn2oUXGLDcCOwHSmkgS+w5Y+vU791h0rzUN6aSYReQIeSDzijxkr1s16+4BbLbgrym5SKs98twAK1Xv6j2w9ZHKA0TFCtOyU3Ml5CleFM4DTXjTVGlI3pEDuWShqg9pLZolNyYpU+GYTKPmnITP3ekdBA60ng28qAmpFe9lLxT49RyVAsTTeDSy/hMooNSjYfPogFMSFJkyB9rpAZMbGEMsXt/oSNqKLM2LxyNpiv68n/pFkulirF83qlUL1aRJSFIziGUyjBBVThBmrQAAYID/AIT8698+y8OK/z0oyz6DmEH3DePgGfC5Ua</latexit>

Momentum fraction of 3He Detmold et al. [NPLQCD] 
 PRL 126 (2021), 202001 

Observing EMC effects on the moments for light nuclei

Ensemble parameters:
<latexit sha1_base64="a2Xf1xMH3/LE30Vj9/xe5zfJ3j4=">AAACBHicbVBNS8NAEN3U7/oV9ehlsQieSiJSC4IUvHgRFGwrNKFstlNdupuE3YlYQg9e/CtePCji1R/hzX/jtuag1QcDj/dmmJkXpVIY9LxPpzQzOze/sLhUXl5ZXVt3NzZbJsk0hyZPZKKvImZAihiaKFDCVaqBqUhCOxqcjP32LWgjkvgShymEil3Hoi84Qyt13W3VDVJBAyMUrXu14IgGCHeYn0Fr1HUrXtWbgP4lfkEqpMB51/0IegnPFMTIJTOm43sphjnTKLiEUTnIDKSMD9g1dCyNmQIT5pMnRnTXKj3aT7StGOlE/TmRM2XMUEW2UzG8MdPeWPzP62TYr4e5iNMMIebfi/qZpJjQcSK0JzRwlENLGNfC3kr5DdOMo82tbEPwp1/+S1r7Vb9WPbg4qDSOizgWyTbZIXvEJ4ekQU7JOWkSTu7JI3kmL86D8+S8Om/frSWnmNkiv+C8fwET55ca</latexit>

m⇡ ⇠ 806 MeV<latexit sha1_base64="lpHtgQQd4Nzf/oy9C4amT7NGGR8=">AAAB+HicbVDLSgMxFM3UV62PVl26CRbBVZmRom6UghuXFewD2mHIZDJtaJIZ8hDq0C9x40IRt36KO//GdDoLbT1wL4dz7iU3J0wZVdp1v53S2vrG5lZ5u7Kzu7dfrR0cdlViJCYdnLBE9kOkCKOCdDTVjPRTSRAPGemFk9u533skUtFEPOhpSnyORoLGFCNtpaBW5YGB15AHUd5VUKu7DTcHXCVeQeqgQDuofQ2jBBtOhMYMKTXw3FT7GZKaYkZmlaFRJEV4gkZkYKlAnCg/yw+fwVOrRDBOpC2hYa7+3sgQV2rKQzvJkR6rZW8u/ucNjI6v/IyK1Ggi8OKh2DCoEzhPAUZUEqzZ1BKEJbW3QjxGEmFts6rYELzlL6+S7nnDu2g075v11k0RRxkcgxNwBjxwCVrgDrRBB2BgwDN4BW/Ok/PivDsfi9GSU+wcgT9wPn8A4dKR8A==</latexit>mu = md = ms
<latexit sha1_base64="tVLp+UlKoGnJa0JOIV0NuYOXOSU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRSHyBIwY3LCvYBTSiT6aQdOpOEmRuxhOLGX3HjQhG3foU7/8Zpm4W2HrhwOOde7r0nSATX4Djf1sLi0vLKamGtuL6xubVt7+w2dJwqyuo0FrFqBUQzwSNWBw6CtRLFiAwEawaD67HfvGdK8zi6g2HCfEl6EQ85JWCkjr1PsKe5xE7ZrZxi7xJ7wB4gC+WoY5ecsjMBniduTkooR61jf3ndmKaSRUAF0brtOgn4GVHAqWCjopdqlhA6ID3WNjQikmk/m7wwwkdG6eIwVqYiwBP190RGpNZDGZhOSaCvZ72x+J/XTiG88DMeJSmwiE4XhanAEONxHrjLFaMghoYQqri5FdM+UYSCSa1oQnBnX54njZOye1au3FZK1as8jgI6QIfoGLnoHFXRDaqhOqLoET2jV/RmPVkv1rv1MW1dsPKZPfQH1ucPm2qVqw==</latexit>

a ⇠ 0.145 fm
<latexit sha1_base64="jdCy49mpetQOd6XPeA+0v4SsNnQ=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSBYhd0YoiBKwMbCIoJ5QDaE2clsMmRmd5m5K4YljY2/YmOhiK3/YOffOHkUmnjgwuGce7n3Hj8WXIPjfFsLi0vLK6uZtez6xubWtr2zW9NRoiir0khEquETzQQPWRU4CNaIFSPSF6zu969Gfv2eKc2j8A4GMWtJ0g15wCkBI7Xtgxt8gU8K2NNc4mK+hL1z7AF7gDSQw7adc/LOGHieuFOSQ1NU2vaX14loIlkIVBCtm64TQyslCjgVbJj1Es1iQvuky5qGhkQy3UrHXwzxkVE6OIiUqRDwWP09kRKp9UD6plMS6OlZbyT+5zUTCM5aKQ/jBFhIJ4uCRGCI8CgS3OGKURADQwhV3NyKaY8oQsEElzUhuLMvz5NaIe+W8sXbYq58OY0jg/bRITpGLjpFZXSNKqiKKHpEz+gVvVlP1ov1bn1MWhes6cwe+gPr8we6WpY2</latexit>

L = 32 ⇠ 4.6 fm

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://doi.org/10.1103/PhysRevLett.126.202001
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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)

Extrapolate to the physical point: ↵3,2G3(
3
He) =

1

3

0

@3
hxi(

3
He)

u�d

hxi(p)u�d

� 1

1

A hxi(p)u�d

<latexit sha1_base64="kxNoF1x2l+HipdjmKruitSA/V3A="></latexit>

Chen and Detmold, PLB 625 (2005)
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<latexit sha1_base64="22RDO/flOIkQE04na/jppYZ7IXY=">AAACLXicbVDLTgJBEJz1ifhCPXrZSEzgIO4qRo9ELxwxETCBlcwOjU6cnd3M9BrIZn/D3/AHvOofeDAxHvU3HB4HQSvpTqWqOz1TfiS4Rsd5t+bmFxaXljMr2dW19Y3N3NZ2Q4exYlBnoQjVtU81CC6hjhwFXEcKaOALaPr3F0O/+QBK81Be4SACL6C3kvc4o2ikTs45bsWFfvGga5p3kxSS9Oa4jdDHpAppMT2cdqNi2snlnZIzgv2XuBOSJxPUOrmvdjdkcQASmaBat1wnQi+hCjkTkGbbsYaIsnt6Cy1DJQ1Ae8noZ6m9b5Su3QuVKYn2SP29kdBA60Hgm8mA4p2e9Ybivx6jkoGYuY69My/hMooRJBsf78XCxtAeRmd3uQKGYmAIZYqb99vsjirK0AScNcG4szH8JY2jklsunVyW85XzSUQZskv2SIG45JRUSJXUSJ0w8kieyQt5tZ6sN+vD+hyPzlmTnR0yBev7B6Wtpvc=</latexit>

3<latexit sha1_base64="UD1/6okJyPZY+dxsktvBtn549Xs=">AAAB/HicdVDLTgJBEOzFF+IL9ehlIjHxRBbE6JHoxSMk8khgQ2aHBibMzm5mZk3IBn/Aq/6BN+PVf/EH/A5nARNFrWQylarudHf5keDauO67k1lZXVvfyG7mtrZ3dvfy+wdNHcaKYYOFIlRtn2oUXGLDcCOwHSmkgS+w5Y+vU791h0rzUN6aSYReQIeSDzijxkr1s16+4BbLbgrym5SKs98twAK1Xv6j2w9ZHKA0TFCtOyU3Ml5CleFM4DTXjTVGlI3pEDuWShqg9pLZolNyYpU+GYTKPmnITP3ekdBA60ng28qAmpFe9lLxT49RyVAsTTeDSy/hMooNSjYfPogFMSFJkyB9rpAZMbGEMsXt/oSNqKLM2LxyNpiv68n/pFkulirF83qlUL1aRJSFIziGUyjBBVThBmrQAAYID/AIT8698+y8OK/z0oyz6DmEH3DePgGfC5Ua</latexit>

Momentum fraction of 3He Detmold et al. [NPLQCD] 
 PRL 126 (2021), 202001 

Observing EMC effects on the moments for light nuclei

Ensemble parameters:
<latexit sha1_base64="a2Xf1xMH3/LE30Vj9/xe5zfJ3j4=">AAACBHicbVBNS8NAEN3U7/oV9ehlsQieSiJSC4IUvHgRFGwrNKFstlNdupuE3YlYQg9e/CtePCji1R/hzX/jtuag1QcDj/dmmJkXpVIY9LxPpzQzOze/sLhUXl5ZXVt3NzZbJsk0hyZPZKKvImZAihiaKFDCVaqBqUhCOxqcjP32LWgjkvgShymEil3Hoi84Qyt13W3VDVJBAyMUrXu14IgGCHeYn0Fr1HUrXtWbgP4lfkEqpMB51/0IegnPFMTIJTOm43sphjnTKLiEUTnIDKSMD9g1dCyNmQIT5pMnRnTXKj3aT7StGOlE/TmRM2XMUEW2UzG8MdPeWPzP62TYr4e5iNMMIebfi/qZpJjQcSK0JzRwlENLGNfC3kr5DdOMo82tbEPwp1/+S1r7Vb9WPbg4qDSOizgWyTbZIXvEJ4ekQU7JOWkSTu7JI3kmL86D8+S8Om/frSWnmNkiv+C8fwET55ca</latexit>

m⇡ ⇠ 806 MeV<latexit sha1_base64="lpHtgQQd4Nzf/oy9C4amT7NGGR8=">AAAB+HicbVDLSgMxFM3UV62PVl26CRbBVZmRom6UghuXFewD2mHIZDJtaJIZ8hDq0C9x40IRt36KO//GdDoLbT1wL4dz7iU3J0wZVdp1v53S2vrG5lZ5u7Kzu7dfrR0cdlViJCYdnLBE9kOkCKOCdDTVjPRTSRAPGemFk9u533skUtFEPOhpSnyORoLGFCNtpaBW5YGB15AHUd5VUKu7DTcHXCVeQeqgQDuofQ2jBBtOhMYMKTXw3FT7GZKaYkZmlaFRJEV4gkZkYKlAnCg/yw+fwVOrRDBOpC2hYa7+3sgQV2rKQzvJkR6rZW8u/ucNjI6v/IyK1Ggi8OKh2DCoEzhPAUZUEqzZ1BKEJbW3QjxGEmFts6rYELzlL6+S7nnDu2g075v11k0RRxkcgxNwBjxwCVrgDrRBB2BgwDN4BW/Ok/PivDsfi9GSU+wcgT9wPn8A4dKR8A==</latexit>mu = md = ms
<latexit sha1_base64="tVLp+UlKoGnJa0JOIV0NuYOXOSU=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRSHyBIwY3LCvYBTSiT6aQdOpOEmRuxhOLGX3HjQhG3foU7/8Zpm4W2HrhwOOde7r0nSATX4Djf1sLi0vLKamGtuL6xubVt7+w2dJwqyuo0FrFqBUQzwSNWBw6CtRLFiAwEawaD67HfvGdK8zi6g2HCfEl6EQ85JWCkjr1PsKe5xE7ZrZxi7xJ7wB4gC+WoY5ecsjMBniduTkooR61jf3ndmKaSRUAF0brtOgn4GVHAqWCjopdqlhA6ID3WNjQikmk/m7wwwkdG6eIwVqYiwBP190RGpNZDGZhOSaCvZ72x+J/XTiG88DMeJSmwiE4XhanAEONxHrjLFaMghoYQqri5FdM+UYSCSa1oQnBnX54njZOye1au3FZK1as8jgI6QIfoGLnoHFXRDaqhOqLoET2jV/RmPVkv1rv1MW1dsPKZPfQH1ucPm2qVqw==</latexit>

a ⇠ 0.145 fm
<latexit sha1_base64="jdCy49mpetQOd6XPeA+0v4SsNnQ=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSBYhd0YoiBKwMbCIoJ5QDaE2clsMmRmd5m5K4YljY2/YmOhiK3/YOffOHkUmnjgwuGce7n3Hj8WXIPjfFsLi0vLK6uZtez6xubWtr2zW9NRoiir0khEquETzQQPWRU4CNaIFSPSF6zu969Gfv2eKc2j8A4GMWtJ0g15wCkBI7Xtgxt8gU8K2NNc4mK+hL1z7AF7gDSQw7adc/LOGHieuFOSQ1NU2vaX14loIlkIVBCtm64TQyslCjgVbJj1Es1iQvuky5qGhkQy3UrHXwzxkVE6OIiUqRDwWP09kRKp9UD6plMS6OlZbyT+5zUTCM5aKQ/jBFhIJ4uCRGCI8CgS3OGKURADQwhV3NyKaY8oQsEElzUhuLMvz5NaIe+W8sXbYq58OY0jg/bRITpGLjpFZXSNKqiKKHpEz+gVvVlP1ov1bn1MWhes6cwe+gPr8we6WpY2</latexit>

L = 32 ⇠ 4.6 fm

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://doi.org/10.1103/PhysRevLett.126.202001
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Triton axial charge

P. Gysbers et al., Nature Phys. 15 (2019)

Including nuclear correlations and 
two-body weak currents (□→♦)

https://doi.org/10.1038/s41567-019-0450-7
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Nuclear effects computed from first principles
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<latexit sha1_base64="BPMEIEJOmV4nhoTwrgQ0NX0NiG8=">AAAB/nicbVDLSsNAFL2pr1pfVZdugkVwY0mkosuiG5cV7QPaUCaTm3boZBJmJkIJBX/Arf6BO3Hrr/gDfofTNgttPXDhcM69nMvxE86Udpwvq7Cyura+UdwsbW3v7O6V9w9aKk4lxSaNeSw7PlHImcCmZppjJ5FIIp9j2x/dTP32I0rFYvGgxwl6ERkIFjJKtJHu07OgX644VWcGe5m4OalAjka//N0LYppGKDTlRKmu6yTay4jUjHKclHqpwoTQERlg11BBIlReNnt1Yp8YJbDDWJoR2p6pvy8yEik1jnyzGRE9VIveVPzXo0RQ5AvpOrzyMiaSVKOg8/Aw5baO7WkXdsAkUs3HhhAqmfnfpkMiCdWmsZIpxl2sYZm0zqturXpxV6vUr/OKinAEx3AKLlxCHW6hAU2gMIBneIFX68l6s96tj/lqwcpvDuEPrM8fMUSV+w==</latexit>

u+ d� 2s

<latexit sha1_base64="QqGO1hlAYV8i3Foaxj7LZkYLtGQ=">AAACAXicbVDLSsNAFL2pr1pfVZdugkUQxJKUii6LblxWsA9oQ5lMbtqxk0mYmQgldOUPuNU/cCdu/RJ/wO9w+lho64ELh3Pu5VyOn3CmtON8WbmV1bX1jfxmYWt7Z3evuH/QVHEqKTZozGPZ9olCzgQ2NNMc24lEEvkcW/7wZuK3HlEqFot7PUrQi0hfsJBRoo3UTM+C84rqFUtO2ZnCXibunJRgjnqv+N0NYppGKDTlRKmO6yTay4jUjHIcF7qpwoTQIeljx1BBIlReNv12bJ8YJbDDWJoR2p6qvy8yEik1inyzGRE9UIveRPzXo0RQ5AvpOrzyMiaSVKOgs/Aw5baO7UkddsAkUs1HhhAqmfnfpgMiCdWmtIIpxl2sYZk0K2W3Wr64q5Zq1/OK8nAEx3AKLlxCDW6hDg2g8ADP8AKv1pP1Zr1bH7PVnDW/OYQ/sD5/AO9jluk=</latexit>

u+ d+ s

<latexit sha1_base64="oDynnbHJEJAYowbQwRumw4MY/DI=">AAACAHicbVDLSsNAFL2pr1pfVZdugkUQCiWRii6LblxWMG2hDWUyuW2HTiZhZiKU0I0/4Fb/wJ249U/8Ab/DaZuFth64cDjnXs7lBAlnSjvOl1VYW9/Y3Cpul3Z29/YPyodHLRWnkqJHYx7LTkAUcibQ00xz7CQSSRRwbAfj25nffkSpWCwe9CRBPyJDwQaMEm0kL62GVdUvV5yaM4e9StycVCBHs1/+7oUxTSMUmnKiVNd1Eu1nRGpGOU5LvVRhQuiYDLFrqCARKj+bPzu1z4wS2oNYmhHanqu/LzISKTWJArMZET1Sy95M/NejRFDkS+l6cO1nTCSpRkEX4YOU2zq2Z23YIZNINZ8YQqhk5n+bjogkVJvOSqYYd7mGVdK6qLn12uV9vdK4ySsqwgmcwjm4cAUNuIMmeECBwTO8wKv1ZL1Z79bHYrVg5TfH8AfW5w92Hpar</latexit>

s

<latexit sha1_base64="k4SKF1UjMPQ9y5KO+eWPNdIa0Ks=">AAAB/HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48JmAckS5id9CZDZmeXmVkhLPEHvOofeBOv/os/4Hc4SfagiQUNRVU31VSQCK6N6345hbX1jc2t4nZpZ3dv/6B8eNTScaoYNlksYtUJqEbBJTYNNwI7iUIaBQLbwfhu5rcfUWkeywczSdCP6FDykDNqrNTQ/XLFrbpzkFXi5aQCOer98ndvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mjU3JmlQEJY2VHGjJXf19kNNJ6EgV2M6JmpJe9mfivx6hkKJbSTXjjZ1wmqUHJFuFhKoiJyawJMuAKmRETSyhT3P5P2Igqyoztq2SL8ZZrWCWti6p3Wb1qXFZqt3lFRTiBUzgHD66hBvdQhyYwQHiGF3h1npw35935WKwWnPzmGP7A+fwB+9WVVA==</latexit>

Scalar gs

Chang et al. [NPLQCD], PRL 120 (2018)

1%

1%

10%

m
⇡
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M
eV

<latexit sha1_base64="nOQCvivLfm7Fw9j9tKImz3T/j9s=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlPsCL6MWLEMHEQDaE2UknDs7MLjO9YlgC/oY/4FX/wJt49egP+B1OYg6aWNBQVHXT3RUlUlj0/U9vanpmdm4+t5BfXFpeWS2srddsnBoOVR7L2NQjZkEKDVUUKKGeGGAqknAd3Z4N/Os7MFbE+gp7CTQV62rREZyhk1qFTdUKExFaoeiRf0DD4xDhHrMLqPVbhaJf8oegkyQYkSIZodIqfIXtmKcKNHLJrG0EfoLNjBkUXEI/H6YWEsZvWRcajmqmwDaz4Q99uuOUNu3ExpVGOlR/T2RMWdtTketUDG/suDcQ//U40xzk2HbsHDUzoZMUQfOf5Z1UUozpICTaFgY4yp4jjBvh7qf8hhnG0UWZd8EE4zFMktpeKSiX9i/LxZPTUUQ5skW2yS4JyCE5IeekQqqEkwfyRJ7Ji/fovXpv3vtP65Q3mtkgf+B9fAOIxJ9I</latexit>

Axial gA

Tensor gT

Triton axial charge

P. Gysbers et al., Nature Phys. 15 (2019)

Including nuclear correlations and 
two-body weak currents (□→♦)

https://doi.org/10.1103/PhysRevLett.120.152002
https://doi.org/10.1038/s41567-019-0450-7
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Nuclear effects computed from first principles
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<latexit sha1_base64="BPMEIEJOmV4nhoTwrgQ0NX0NiG8=">AAAB/nicbVDLSsNAFL2pr1pfVZdugkVwY0mkosuiG5cV7QPaUCaTm3boZBJmJkIJBX/Arf6BO3Hrr/gDfofTNgttPXDhcM69nMvxE86Udpwvq7Cyura+UdwsbW3v7O6V9w9aKk4lxSaNeSw7PlHImcCmZppjJ5FIIp9j2x/dTP32I0rFYvGgxwl6ERkIFjJKtJHu07OgX644VWcGe5m4OalAjka//N0LYppGKDTlRKmu6yTay4jUjHKclHqpwoTQERlg11BBIlReNnt1Yp8YJbDDWJoR2p6pvy8yEik1jnyzGRE9VIveVPzXo0RQ5AvpOrzyMiaSVKOg8/Aw5baO7WkXdsAkUs3HhhAqmfnfpkMiCdWmsZIpxl2sYZm0zqturXpxV6vUr/OKinAEx3AKLlxCHW6hAU2gMIBneIFX68l6s96tj/lqwcpvDuEPrM8fMUSV+w==</latexit>

u+ d� 2s

<latexit sha1_base64="QqGO1hlAYV8i3Foaxj7LZkYLtGQ=">AAACAXicbVDLSsNAFL2pr1pfVZdugkUQxJKUii6LblxWsA9oQ5lMbtqxk0mYmQgldOUPuNU/cCdu/RJ/wO9w+lho64ELh3Pu5VyOn3CmtON8WbmV1bX1jfxmYWt7Z3evuH/QVHEqKTZozGPZ9olCzgQ2NNMc24lEEvkcW/7wZuK3HlEqFot7PUrQi0hfsJBRoo3UTM+C84rqFUtO2ZnCXibunJRgjnqv+N0NYppGKDTlRKmO6yTay4jUjHIcF7qpwoTQIeljx1BBIlReNv12bJ8YJbDDWJoR2p6qvy8yEik1inyzGRE9UIveRPzXo0RQ5AvpOrzyMiaSVKOgs/Aw5baO7UkddsAkUs1HhhAqmfnfpgMiCdWmtIIpxl2sYZk0K2W3Wr64q5Zq1/OK8nAEx3AKLlxCDW6hDg2g8ADP8AKv1pP1Zr1bH7PVnDW/OYQ/sD5/AO9jluk=</latexit>

u+ d+ s

<latexit sha1_base64="oDynnbHJEJAYowbQwRumw4MY/DI=">AAACAHicbVDLSsNAFL2pr1pfVZdugkUQCiWRii6LblxWMG2hDWUyuW2HTiZhZiKU0I0/4Fb/wJ249U/8Ab/DaZuFth64cDjnXs7lBAlnSjvOl1VYW9/Y3Cpul3Z29/YPyodHLRWnkqJHYx7LTkAUcibQ00xz7CQSSRRwbAfj25nffkSpWCwe9CRBPyJDwQaMEm0kL62GVdUvV5yaM4e9StycVCBHs1/+7oUxTSMUmnKiVNd1Eu1nRGpGOU5LvVRhQuiYDLFrqCARKj+bPzu1z4wS2oNYmhHanqu/LzISKTWJArMZET1Sy95M/NejRFDkS+l6cO1nTCSpRkEX4YOU2zq2Z23YIZNINZ8YQqhk5n+bjogkVJvOSqYYd7mGVdK6qLn12uV9vdK4ySsqwgmcwjm4cAUNuIMmeECBwTO8wKv1ZL1Z79bHYrVg5TfH8AfW5w92Hpar</latexit>

s

<latexit sha1_base64="k4SKF1UjMPQ9y5KO+eWPNdIa0Ks=">AAAB/HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48JmAckS5id9CZDZmeXmVkhLPEHvOofeBOv/os/4Hc4SfagiQUNRVU31VSQCK6N6345hbX1jc2t4nZpZ3dv/6B8eNTScaoYNlksYtUJqEbBJTYNNwI7iUIaBQLbwfhu5rcfUWkeywczSdCP6FDykDNqrNTQ/XLFrbpzkFXi5aQCOer98ndvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mjU3JmlQEJY2VHGjJXf19kNNJ6EgV2M6JmpJe9mfivx6hkKJbSTXjjZ1wmqUHJFuFhKoiJyawJMuAKmRETSyhT3P5P2Igqyoztq2SL8ZZrWCWti6p3Wb1qXFZqt3lFRTiBUzgHD66hBvdQhyYwQHiGF3h1npw35935WKwWnPzmGP7A+fwB+9WVVA==</latexit>

Scalar gs

Chang et al. [NPLQCD], PRL 120 (2018)

1%

1%

10%

m
⇡
⇠

80
6
M
eV

<latexit sha1_base64="nOQCvivLfm7Fw9j9tKImz3T/j9s=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlPsCL6MWLEMHEQDaE2UknDs7MLjO9YlgC/oY/4FX/wJt49egP+B1OYg6aWNBQVHXT3RUlUlj0/U9vanpmdm4+t5BfXFpeWS2srddsnBoOVR7L2NQjZkEKDVUUKKGeGGAqknAd3Z4N/Os7MFbE+gp7CTQV62rREZyhk1qFTdUKExFaoeiRf0DD4xDhHrMLqPVbhaJf8oegkyQYkSIZodIqfIXtmKcKNHLJrG0EfoLNjBkUXEI/H6YWEsZvWRcajmqmwDaz4Q99uuOUNu3ExpVGOlR/T2RMWdtTketUDG/suDcQ//U40xzk2HbsHDUzoZMUQfOf5Z1UUozpICTaFgY4yp4jjBvh7qf8hhnG0UWZd8EE4zFMktpeKSiX9i/LxZPTUUQ5skW2yS4JyCE5IeekQqqEkwfyRJ7Ji/fovXpv3vtP65Q3mtkgf+B9fAOIxJ9I</latexit>

Axial gA

Tensor gT

Triton axial charge

P. Gysbers et al., Nature Phys. 15 (2019)

Including nuclear correlations and 
two-body weak currents (□→♦)

https://doi.org/10.1103/PhysRevLett.120.152002
https://doi.org/10.1038/s41567-019-0450-7
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Triton axial charge Parreño et al. [NPLQCD] 
PRD 103 (2021), 074511

Ensemble parameters:
<latexit sha1_base64="HckWg3KHOmTCiU/r+TiQrNSh5L4=">AAACA3icbVDLSsNAFJ3UV62vqjvdDBbBVUiktIIgBTcuK9gHNKFMppN26EwSZm7EEgpu/BU3LhRx60+482+cPhbaeuDC4Zx7ufeeIBFcg+N8W7mV1bX1jfxmYWt7Z3evuH/Q1HGqKGvQWMSqHRDNBI9YAzgI1k4UIzIQrBUMryd+654pzePoDkYJ8yXpRzzklICRusUjgj3NJXZs161UsXeJPWAPkIVy3C2WHNuZAi8Td05KaI56t/jl9WKaShYBFUTrjusk4GdEAaeCjQteqllC6JD0WcfQiEim/Wz6wxifGqWHw1iZigBP1d8TGZFaj2RgOiWBgV70JuJ/XieF8MLPeJSkwCI6WxSmAkOMJ4HgHleMghgZQqji5lZMB0QRCia2ggnBXXx5mTTPbbdil2/LpdrVPI48OkYn6Ay5qIpq6AbVUQNR9Iie0St6s56sF+vd+pi15qz5zCH6A+vzBxbqleo=</latexit>

a ⇠ 0.1167 fm

<latexit sha1_base64="sjpLpWTXO9i/32e4ee4LMq8AsJg=">AAAB+3icbZDLSgMxFIYz9Vbrrdalm2ARXJUZEXWjFNy4rGAv0A5DJnOmDU0yY5IRy9BXceNCEbe+iDvfxvSy0NYfAh//OYdz8ocpZ9q47rdTWFldW98obpa2tnd298r7lZZOMkWhSROeqE5INHAmoWmY4dBJFRARcmiHw5tJvf0ISrNE3ptRCr4gfcliRomxVlCuiCDDV1gEEe5JeLCgg3LVrblT4WXw5lBFczWC8lcvSmgmQBrKidZdz02NnxNlGOUwLvUyDSmhQ9KHrkVJBGg/n94+xsfWiXCcKPukwVP390ROhNYjEdpOQcxAL9Ym5n+1bmbiSz9nMs0MSDpbFGccmwRPgsARU0ANH1kgVDF7K6YDogg1Nq6SDcFb/PIytE5r3nnt7O6sWr+ex1FEh+gInSAPXaA6ukUN1EQUPaFn9IrenLHz4rw7H7PWgjOfOUB/5Hz+AHx5k3E=</latexit>

mu = md 6= ms
<latexit sha1_base64="DHF/cHVZf2UzhoxK8cAVjbxw3qs=">AAACBHicbVBNS8NAEN34bf2KeuxlsQieSiL1AwQpePEiKNgqNKFstlNd3E3C7kQsoQcv/hUvHhTx6o/w5r9x2+agrQ8GHu/NMDMvSqUw6HnfztT0zOzc/MJiaWl5ZXXNXd9omiTTHBo8kYm+jpgBKWJooEAJ16kGpiIJV9HdycC/ugdtRBJfYi+FULGbWHQFZ2iltltW7SAVNDBC0dqeFxzRAOEB8zNo9ttuxat6Q9BJ4hekQgqct92voJPwTEGMXDJjWr6XYpgzjYJL6JeCzEDK+B27gZalMVNgwnz4RJ9uW6VDu4m2FSMdqr8ncqaM6anIdiqGt2bcG4j/ea0Mu4dhLuI0Q4j5aFE3kxQTOkiEdoQGjrJnCeNa2Fspv2WacbS5lWwI/vjLk6S5W/X3q7WLWqV+XMSxQMpki+wQnxyQOjkl56RBOHkkz+SVvDlPzovz7nyMWqecYmaT/IHz+QMMD5cV</latexit>

m⇡ ⇠ 450 MeV
<latexit sha1_base64="Xzxr1L1WB+IUetzhDUSaY+rHzWA=">AAACBXicbVC7SgNBFJ2NrxhfUUstBoNgFXaTYARRAjYWFhHMA7IhzE5mkyEzu8vMXTEsaWz8FRsLRWz9Bzv/xsmj0MQDFw7n3Mu993iR4Bps+9tKLS2vrK6l1zMbm1vbO9ndvboOY0VZjYYiVE2PaCZ4wGrAQbBmpBiRnmANb3A19hv3TGkeBncwjFhbkl7AfU4JGKmTPbzBF7hYwK7mEhfzZeyeYxfYAyS+HHWyOTtvT4AXiTMjOTRDtZP9crshjSULgAqidcuxI2gnRAGngo0ybqxZROiA9FjL0IBIptvJ5IsRPjZKF/uhMhUAnqi/JxIitR5Kz3RKAn09743F/7xWDP5ZO+FBFAML6HSRHwsMIR5HgrtcMQpiaAihiptbMe0TRSiY4DImBGf+5UVSL+Sd03zptpSrXM7iSKMDdIROkIPKqIKuURXVEEWP6Bm9ojfryXqx3q2PaWvKms3soz+wPn8AuliWNg==</latexit>

L = 32 ⇠ 3.7 fm

https://doi.org/10.1103/PhysRevD.103.074511
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Triton axial charge Parreño et al. [NPLQCD] 
PRD 103 (2021), 074511

Ensemble parameters:
<latexit sha1_base64="HckWg3KHOmTCiU/r+TiQrNSh5L4=">AAACA3icbVDLSsNAFJ3UV62vqjvdDBbBVUiktIIgBTcuK9gHNKFMppN26EwSZm7EEgpu/BU3LhRx60+482+cPhbaeuDC4Zx7ufeeIBFcg+N8W7mV1bX1jfxmYWt7Z3evuH/Q1HGqKGvQWMSqHRDNBI9YAzgI1k4UIzIQrBUMryd+654pzePoDkYJ8yXpRzzklICRusUjgj3NJXZs161UsXeJPWAPkIVy3C2WHNuZAi8Td05KaI56t/jl9WKaShYBFUTrjusk4GdEAaeCjQteqllC6JD0WcfQiEim/Wz6wxifGqWHw1iZigBP1d8TGZFaj2RgOiWBgV70JuJ/XieF8MLPeJSkwCI6WxSmAkOMJ4HgHleMghgZQqji5lZMB0QRCia2ggnBXXx5mTTPbbdil2/LpdrVPI48OkYn6Ay5qIpq6AbVUQNR9Iie0St6s56sF+vd+pi15qz5zCH6A+vzBxbqleo=</latexit>

a ⇠ 0.1167 fm

<latexit sha1_base64="sjpLpWTXO9i/32e4ee4LMq8AsJg=">AAAB+3icbZDLSgMxFIYz9Vbrrdalm2ARXJUZEXWjFNy4rGAv0A5DJnOmDU0yY5IRy9BXceNCEbe+iDvfxvSy0NYfAh//OYdz8ocpZ9q47rdTWFldW98obpa2tnd298r7lZZOMkWhSROeqE5INHAmoWmY4dBJFRARcmiHw5tJvf0ISrNE3ptRCr4gfcliRomxVlCuiCDDV1gEEe5JeLCgg3LVrblT4WXw5lBFczWC8lcvSmgmQBrKidZdz02NnxNlGOUwLvUyDSmhQ9KHrkVJBGg/n94+xsfWiXCcKPukwVP390ROhNYjEdpOQcxAL9Ym5n+1bmbiSz9nMs0MSDpbFGccmwRPgsARU0ANH1kgVDF7K6YDogg1Nq6SDcFb/PIytE5r3nnt7O6sWr+ex1FEh+gInSAPXaA6ukUN1EQUPaFn9IrenLHz4rw7H7PWgjOfOUB/5Hz+AHx5k3E=</latexit>

mu = md 6= ms
<latexit sha1_base64="DHF/cHVZf2UzhoxK8cAVjbxw3qs=">AAACBHicbVBNS8NAEN34bf2KeuxlsQieSiL1AwQpePEiKNgqNKFstlNd3E3C7kQsoQcv/hUvHhTx6o/w5r9x2+agrQ8GHu/NMDMvSqUw6HnfztT0zOzc/MJiaWl5ZXXNXd9omiTTHBo8kYm+jpgBKWJooEAJ16kGpiIJV9HdycC/ugdtRBJfYi+FULGbWHQFZ2iltltW7SAVNDBC0dqeFxzRAOEB8zNo9ttuxat6Q9BJ4hekQgqct92voJPwTEGMXDJjWr6XYpgzjYJL6JeCzEDK+B27gZalMVNgwnz4RJ9uW6VDu4m2FSMdqr8ncqaM6anIdiqGt2bcG4j/ea0Mu4dhLuI0Q4j5aFE3kxQTOkiEdoQGjrJnCeNa2Fspv2WacbS5lWwI/vjLk6S5W/X3q7WLWqV+XMSxQMpki+wQnxyQOjkl56RBOHkkz+SVvDlPzovz7nyMWqecYmaT/IHz+QMMD5cV</latexit>

m⇡ ⇠ 450 MeV
<latexit sha1_base64="Xzxr1L1WB+IUetzhDUSaY+rHzWA=">AAACBXicbVC7SgNBFJ2NrxhfUUstBoNgFXaTYARRAjYWFhHMA7IhzE5mkyEzu8vMXTEsaWz8FRsLRWz9Bzv/xsmj0MQDFw7n3Mu993iR4Bps+9tKLS2vrK6l1zMbm1vbO9ndvboOY0VZjYYiVE2PaCZ4wGrAQbBmpBiRnmANb3A19hv3TGkeBncwjFhbkl7AfU4JGKmTPbzBF7hYwK7mEhfzZeyeYxfYAyS+HHWyOTtvT4AXiTMjOTRDtZP9crshjSULgAqidcuxI2gnRAGngo0ybqxZROiA9FjL0IBIptvJ5IsRPjZKF/uhMhUAnqi/JxIitR5Kz3RKAn09743F/7xWDP5ZO+FBFAML6HSRHwsMIR5HgrtcMQpiaAihiptbMe0TRSiY4DImBGf+5UVSL+Sd03zptpSrXM7iSKMDdIROkIPKqIKuURXVEEWP6Bm9ojfryXqx3q2PaWvKms3soz+wPn8AuliWNg==</latexit>

L = 32 ⇠ 3.7 fm

□□ □□

□

□

□

◦

◦

◦
◦ ◦ ◦◦◦ □□

◦

◦
◦

◦ ◦ ◦ ◦

◦

◦
◦

◦ ◦ ◦ ◦

2 4 6 8 10 12 14 16
-150

-100

-50

0
pp

deut

3H

First, we have to determine the ground-state energy of 3H

Detmold and Shanahan, PRD 103 (2021)
Eliyahu, Bazak and Barnea, PRC 102 (2020)

Use EFT to extrapolate to 
infinite-volume

π

?

https://doi.org/10.1103/PhysRevD.103.074511
https://doi.org/10.1103/PhysRevD.103.074503
https://doi.org/10.1103/PhysRevC.102.044003
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Triton axial charge Parreño et al. [NPLQCD] 
PRD 103 (2021), 074511

Ensemble parameters:
<latexit sha1_base64="HckWg3KHOmTCiU/r+TiQrNSh5L4=">AAACA3icbVDLSsNAFJ3UV62vqjvdDBbBVUiktIIgBTcuK9gHNKFMppN26EwSZm7EEgpu/BU3LhRx60+482+cPhbaeuDC4Zx7ufeeIBFcg+N8W7mV1bX1jfxmYWt7Z3evuH/Q1HGqKGvQWMSqHRDNBI9YAzgI1k4UIzIQrBUMryd+654pzePoDkYJ8yXpRzzklICRusUjgj3NJXZs161UsXeJPWAPkIVy3C2WHNuZAi8Td05KaI56t/jl9WKaShYBFUTrjusk4GdEAaeCjQteqllC6JD0WcfQiEim/Wz6wxifGqWHw1iZigBP1d8TGZFaj2RgOiWBgV70JuJ/XieF8MLPeJSkwCI6WxSmAkOMJ4HgHleMghgZQqji5lZMB0QRCia2ggnBXXx5mTTPbbdil2/LpdrVPI48OkYn6Ay5qIpq6AbVUQNR9Iie0St6s56sF+vd+pi15qz5zCH6A+vzBxbqleo=</latexit>

a ⇠ 0.1167 fm

<latexit sha1_base64="sjpLpWTXO9i/32e4ee4LMq8AsJg=">AAAB+3icbZDLSgMxFIYz9Vbrrdalm2ARXJUZEXWjFNy4rGAv0A5DJnOmDU0yY5IRy9BXceNCEbe+iDvfxvSy0NYfAh//OYdz8ocpZ9q47rdTWFldW98obpa2tnd298r7lZZOMkWhSROeqE5INHAmoWmY4dBJFRARcmiHw5tJvf0ISrNE3ptRCr4gfcliRomxVlCuiCDDV1gEEe5JeLCgg3LVrblT4WXw5lBFczWC8lcvSmgmQBrKidZdz02NnxNlGOUwLvUyDSmhQ9KHrkVJBGg/n94+xsfWiXCcKPukwVP390ROhNYjEdpOQcxAL9Ym5n+1bmbiSz9nMs0MSDpbFGccmwRPgsARU0ANH1kgVDF7K6YDogg1Nq6SDcFb/PIytE5r3nnt7O6sWr+ex1FEh+gInSAPXaA6ukUN1EQUPaFn9IrenLHz4rw7H7PWgjOfOUB/5Hz+AHx5k3E=</latexit>

mu = md 6= ms
<latexit sha1_base64="DHF/cHVZf2UzhoxK8cAVjbxw3qs=">AAACBHicbVBNS8NAEN34bf2KeuxlsQieSiL1AwQpePEiKNgqNKFstlNd3E3C7kQsoQcv/hUvHhTx6o/w5r9x2+agrQ8GHu/NMDMvSqUw6HnfztT0zOzc/MJiaWl5ZXXNXd9omiTTHBo8kYm+jpgBKWJooEAJ16kGpiIJV9HdycC/ugdtRBJfYi+FULGbWHQFZ2iltltW7SAVNDBC0dqeFxzRAOEB8zNo9ttuxat6Q9BJ4hekQgqct92voJPwTEGMXDJjWr6XYpgzjYJL6JeCzEDK+B27gZalMVNgwnz4RJ9uW6VDu4m2FSMdqr8ncqaM6anIdiqGt2bcG4j/ea0Mu4dhLuI0Q4j5aFE3kxQTOkiEdoQGjrJnCeNa2Fspv2WacbS5lWwI/vjLk6S5W/X3q7WLWqV+XMSxQMpki+wQnxyQOjkl56RBOHkkz+SVvDlPzovz7nyMWqecYmaT/IHz+QMMD5cV</latexit>

m⇡ ⇠ 450 MeV
<latexit sha1_base64="Xzxr1L1WB+IUetzhDUSaY+rHzWA=">AAACBXicbVC7SgNBFJ2NrxhfUUstBoNgFXaTYARRAjYWFhHMA7IhzE5mkyEzu8vMXTEsaWz8FRsLRWz9Bzv/xsmj0MQDFw7n3Mu993iR4Bps+9tKLS2vrK6l1zMbm1vbO9ndvboOY0VZjYYiVE2PaCZ4wGrAQbBmpBiRnmANb3A19hv3TGkeBncwjFhbkl7AfU4JGKmTPbzBF7hYwK7mEhfzZeyeYxfYAyS+HHWyOTtvT4AXiTMjOTRDtZP9crshjSULgAqidcuxI2gnRAGngo0ybqxZROiA9FjL0IBIptvJ5IsRPjZKF/uhMhUAnqi/JxIitR5Kz3RKAn09743F/7xWDP5ZO+FBFAML6HSRHwsMIR5HgrtcMQpiaAihiptbMe0TRSiY4DImBGf+5UVSL+Sd03zptpSrXM7iSKMDdIROkIPKqIKuURXVEEWP6Bm9ojfryXqx3q2PaWvKms3soz+wPn8AuliWNg==</latexit>

L = 32 ⇠ 3.7 fm

Detmold and Shanahan, PRD 103 (2021)
Eliyahu, Bazak and Barnea, PRC 102 (2020)
Use EFT to extrapolate to infinite-volumeπ

hGTi = g
3
H

A /gpA

<latexit sha1_base64="37WigwtvxdarO/uLBxcNMrlkv1E="></latexit>

m⇡ ⇠ 806 MeV

<latexit sha1_base64="nOQCvivLfm7Fw9j9tKImz3T/j9s=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlPsCL6MWLEMHEQDaE2UknDs7MLjO9YlgC/oY/4FX/wJt49egP+B1OYg6aWNBQVHXT3RUlUlj0/U9vanpmdm4+t5BfXFpeWS2srddsnBoOVR7L2NQjZkEKDVUUKKGeGGAqknAd3Z4N/Os7MFbE+gp7CTQV62rREZyhk1qFTdUKExFaoeiRf0DD4xDhHrMLqPVbhaJf8oegkyQYkSIZodIqfIXtmKcKNHLJrG0EfoLNjBkUXEI/H6YWEsZvWRcajmqmwDaz4Q99uuOUNu3ExpVGOlR/T2RMWdtTketUDG/suDcQ//U40xzk2HbsHDUzoZMUQfOf5Z1UUozpICTaFgY4yp4jjBvh7qf8hhnG0UWZd8EE4zFMktpeKSiX9i/LxZPTUUQ5skW2yS4JyCE5IeekQqqEkwfyRJ7Ji/fovXpv3vtP65Q3mtkgf+B9fAOIxJ9I</latexit>

◦
◦ ◦

◦ ◦ ◦
□□

□□

2 4 6 8 10 12 14 16
0.80

0.85

0.90

0.95

1.00

1.05
m⇡ ⇠ 450 MeV

<latexit sha1_base64="NA614LXFGo63pjA3qqyZx3whG6k=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlQcFL0IsXIYJ5gBvC7KSjgzOzy0yvGJaAv+EPeNU/8CZePfoDfoeTx0GjBQ1FVTfdXVEihUXf//RmZufmFxZzS/nlldW19cLGZsPGqeFQ57GMTStiFqTQUEeBElqJAaYiCc3o9nToN+/AWBHrS+wn0FbsWoue4Ayd1Clsq06YiNAKRcsVn4bHIcI9ZufQGHQKRb/kj0D/kmBCimSCWqfwFXZjnirQyCWz9irwE2xnzKDgEgb5MLWQMH7LruHKUc0U2HY2+mFA95zSpb3YuNJIR+rPiYwpa/sqcp2K4Y2d9obivx5nmoOc2o69o3YmdJIiaD5e3kslxZgOQ6JdYYCj7DvCuBHufspvmGEcXZR5F0wwHcNf0jgoBeVS5aJcrJ5MIsqRHbJL9klADkmVnJEaqRNOHsgTeSYv3qP36r157+PWGW8ys0V+wfv4BoCIn0M=</latexit>

Then we can compute the Gamow-Teller matrix element
◦ ◦ ◦ ◦◦◦ ◦ ◦ ◦ ◦ ◦ ◦ ◦ ◦□□ □□

1.90

1.95

2.00

2.05

◦ ◦ ◦◦ ◦ ◦ ◦ ◦ ◦□□ □□

2 4 6 8 10 12 14 16
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0.96

0.98

1.00

1.02

◦
◦ ◦

◦ ◦ ◦
□□

□□

2 4 6 8 10 12 14 16
0.80

0.85

0.90

0.95

1.00

1.05

https://doi.org/10.1103/PhysRevD.103.074511
https://doi.org/10.1103/PhysRevD.103.074503
https://doi.org/10.1103/PhysRevC.102.044003
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Triton axial charge Parreño et al. [NPLQCD] 
PRD 103 (2021), 074511

Ensemble parameters:
<latexit sha1_base64="HckWg3KHOmTCiU/r+TiQrNSh5L4=">AAACA3icbVDLSsNAFJ3UV62vqjvdDBbBVUiktIIgBTcuK9gHNKFMppN26EwSZm7EEgpu/BU3LhRx60+482+cPhbaeuDC4Zx7ufeeIBFcg+N8W7mV1bX1jfxmYWt7Z3evuH/Q1HGqKGvQWMSqHRDNBI9YAzgI1k4UIzIQrBUMryd+654pzePoDkYJ8yXpRzzklICRusUjgj3NJXZs161UsXeJPWAPkIVy3C2WHNuZAi8Td05KaI56t/jl9WKaShYBFUTrjusk4GdEAaeCjQteqllC6JD0WcfQiEim/Wz6wxifGqWHw1iZigBP1d8TGZFaj2RgOiWBgV70JuJ/XieF8MLPeJSkwCI6WxSmAkOMJ4HgHleMghgZQqji5lZMB0QRCia2ggnBXXx5mTTPbbdil2/LpdrVPI48OkYn6Ay5qIpq6AbVUQNR9Iie0St6s56sF+vd+pi15qz5zCH6A+vzBxbqleo=</latexit>

a ⇠ 0.1167 fm

<latexit sha1_base64="sjpLpWTXO9i/32e4ee4LMq8AsJg=">AAAB+3icbZDLSgMxFIYz9Vbrrdalm2ARXJUZEXWjFNy4rGAv0A5DJnOmDU0yY5IRy9BXceNCEbe+iDvfxvSy0NYfAh//OYdz8ocpZ9q47rdTWFldW98obpa2tnd298r7lZZOMkWhSROeqE5INHAmoWmY4dBJFRARcmiHw5tJvf0ISrNE3ptRCr4gfcliRomxVlCuiCDDV1gEEe5JeLCgg3LVrblT4WXw5lBFczWC8lcvSmgmQBrKidZdz02NnxNlGOUwLvUyDSmhQ9KHrkVJBGg/n94+xsfWiXCcKPukwVP390ROhNYjEdpOQcxAL9Ym5n+1bmbiSz9nMs0MSDpbFGccmwRPgsARU0ANH1kgVDF7K6YDogg1Nq6SDcFb/PIytE5r3nnt7O6sWr+ex1FEh+gInSAPXaA6ukUN1EQUPaFn9IrenLHz4rw7H7PWgjOfOUB/5Hz+AHx5k3E=</latexit>

mu = md 6= ms
<latexit sha1_base64="DHF/cHVZf2UzhoxK8cAVjbxw3qs=">AAACBHicbVBNS8NAEN34bf2KeuxlsQieSiL1AwQpePEiKNgqNKFstlNd3E3C7kQsoQcv/hUvHhTx6o/w5r9x2+agrQ8GHu/NMDMvSqUw6HnfztT0zOzc/MJiaWl5ZXXNXd9omiTTHBo8kYm+jpgBKWJooEAJ16kGpiIJV9HdycC/ugdtRBJfYi+FULGbWHQFZ2iltltW7SAVNDBC0dqeFxzRAOEB8zNo9ttuxat6Q9BJ4hekQgqct92voJPwTEGMXDJjWr6XYpgzjYJL6JeCzEDK+B27gZalMVNgwnz4RJ9uW6VDu4m2FSMdqr8ncqaM6anIdiqGt2bcG4j/ea0Mu4dhLuI0Q4j5aFE3kxQTOkiEdoQGjrJnCeNa2Fspv2WacbS5lWwI/vjLk6S5W/X3q7WLWqV+XMSxQMpki+wQnxyQOjkl56RBOHkkz+SVvDlPzovz7nyMWqecYmaT/IHz+QMMD5cV</latexit>

m⇡ ⇠ 450 MeV
<latexit sha1_base64="Xzxr1L1WB+IUetzhDUSaY+rHzWA=">AAACBXicbVC7SgNBFJ2NrxhfUUstBoNgFXaTYARRAjYWFhHMA7IhzE5mkyEzu8vMXTEsaWz8FRsLRWz9Bzv/xsmj0MQDFw7n3Mu993iR4Bps+9tKLS2vrK6l1zMbm1vbO9ndvboOY0VZjYYiVE2PaCZ4wGrAQbBmpBiRnmANb3A19hv3TGkeBncwjFhbkl7AfU4JGKmTPbzBF7hYwK7mEhfzZeyeYxfYAyS+HHWyOTtvT4AXiTMjOTRDtZP9crshjSULgAqidcuxI2gnRAGngo0ybqxZROiA9FjL0IBIptvJ5IsRPjZKF/uhMhUAnqi/JxIitR5Kz3RKAn09743F/7xWDP5ZO+FBFAML6HSRHwsMIR5HgrtcMQpiaAihiptbMe0TRSiY4DImBGf+5UVSL+Sd03zptpSrXM7iSKMDdIROkIPKqIKuURXVEEWP6Bm9ojfryXqx3q2PaWvKms3soz+wPn8AuliWNg==</latexit>

L = 32 ⇠ 3.7 fm

Detmold and Shanahan, PRD 103 (2021)
Eliyahu, Bazak and Barnea, PRC 102 (2020)
Use EFT to extrapolate to infinite-volumeπ

hGTi = g
3
H

A /gpA

<latexit sha1_base64="37WigwtvxdarO/uLBxcNMrlkv1E="></latexit>

m⇡ ⇠ 806 MeV

<latexit sha1_base64="nOQCvivLfm7Fw9j9tKImz3T/j9s=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlPsCL6MWLEMHEQDaE2UknDs7MLjO9YlgC/oY/4FX/wJt49egP+B1OYg6aWNBQVHXT3RUlUlj0/U9vanpmdm4+t5BfXFpeWS2srddsnBoOVR7L2NQjZkEKDVUUKKGeGGAqknAd3Z4N/Os7MFbE+gp7CTQV62rREZyhk1qFTdUKExFaoeiRf0DD4xDhHrMLqPVbhaJf8oegkyQYkSIZodIqfIXtmKcKNHLJrG0EfoLNjBkUXEI/H6YWEsZvWRcajmqmwDaz4Q99uuOUNu3ExpVGOlR/T2RMWdtTketUDG/suDcQ//U40xzk2HbsHDUzoZMUQfOf5Z1UUozpICTaFgY4yp4jjBvh7qf8hhnG0UWZd8EE4zFMktpeKSiX9i/LxZPTUUQ5skW2yS4JyCE5IeekQqqEkwfyRJ7Ji/fovXpv3vtP65Q3mtkgf+B9fAOIxJ9I</latexit>

◦
◦ ◦

◦ ◦ ◦
□□

□□
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m⇡ ⇠ 450 MeV

<latexit sha1_base64="NA614LXFGo63pjA3qqyZx3whG6k=">AAACF3icbVDLSgNBEJz1GeMr6k0vg0HwFHYlQcFL0IsXIYJ5gBvC7KSjgzOzy0yvGJaAv+EPeNU/8CZePfoDfoeTx0GjBQ1FVTfdXVEihUXf//RmZufmFxZzS/nlldW19cLGZsPGqeFQ57GMTStiFqTQUEeBElqJAaYiCc3o9nToN+/AWBHrS+wn0FbsWoue4Ayd1Clsq06YiNAKRcsVn4bHIcI9ZufQGHQKRb/kj0D/kmBCimSCWqfwFXZjnirQyCWz9irwE2xnzKDgEgb5MLWQMH7LruHKUc0U2HY2+mFA95zSpb3YuNJIR+rPiYwpa/sqcp2K4Y2d9obivx5nmoOc2o69o3YmdJIiaD5e3kslxZgOQ6JdYYCj7DvCuBHufspvmGEcXZR5F0wwHcNf0jgoBeVS5aJcrJ5MIsqRHbJL9klADkmVnJEaqRNOHsgTeSYv3qP36r157+PWGW8ys0V+wfv4BoCIn0M=</latexit>

Then we can compute the Gamow-Teller matrix element

□

□

**

0.0 0.2 0.4 0.6 0.8
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1.00

1.05

g
3
H

A /gpA(m⇡) = c(0)
lin

+ c(1)
lin

m⇡

<latexit sha1_base64="7/Gaih1dxPm2r5ipghbjWKHmCFU="></latexit>

g
3
H

A /gpA(m⇡) = c(0)
quad

+ c(1)
quad

m2

⇡

<latexit sha1_base64="qXzqSbDaVd5wwNkFGYNRSpq3ay8="></latexit>
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https://doi.org/10.1103/PhysRevD.103.074511
https://doi.org/10.1103/PhysRevD.103.074503
https://doi.org/10.1103/PhysRevC.102.044003
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Conclusions

While lattice calculations are only able to reach light nuclei (A ≤ 4), 
they can be used to reach larger systems with EFTs and many-body 
techniques

Thank you!

Barnea et al., PRL 114 (2015)
Contessi et al., PLB 772 (2017)
Bansal et al., PRC 98 (2018)

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

http://dx.doi.org/10.1103/PhysRevLett.114.052501
http://dx.doi.org/10.1016/j.physletb.2017.07.048
http://dx.doi.org/10.1103/PhysRevC.98.054301

