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Ji’s sum rule

First principle 
calculation is needed

 Up to 1980s physicists 

expected that quarks carry all 

the proton spin

Proton Spin Crisis
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directly on the lattice
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PDFs on the lattice
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<latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit>
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 Only spatial correlators can be computed on the lattice
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 Connection between the two definitions in the IMF

 Only spatial correlators can be computed on the lattice
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 Parton distribution functions are given by light correlators as
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 Connection between the two definitions in the IMF

 Challenges we face on the lattice

 Only spatial correlators can be computed on the lattice
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 Cannot compute on the lattice because since is light-cone 

dominated ⇠2 = t2 � z2 ⇠ 0
<latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit><latexit sha1_base64="5TDVHFvXUFFmiPL2uG551THrhww=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIbhwyY2nrQii6cVnBPqAdSyZN29BkZkgyYi1146+4caGIW//CnX9jpq2gogdyOZxzLzf3+BFnSiP0YaXm5hcWl9LLmZXVtfWN7OZWTYWxJLRKQh7Kho8V5SygVc00p41IUix8Tuv+4Czx69dUKhYGl3oYUU/gXsC6jGBtpHZ2p3XDrlx4ArWph/DW1JZiAqJ2Nofs41LBzRcgshEqOq6TELeYP8pDxygJcmCGSjv73uqEJBY00IRjpZoOirQ3wlIzwuk404oVjTAZ4B5tGhpgQZU3mlwwhvtG6cBuKM0LNJyo3ydGWCg1FL7pFFj31W8vEf/ymrHulrwRC6JY04BMF3VjDnUIkzhgh0lKNB8agolk5q+Q9LHERJvQMiaEr0vh/6Tm2g6ynYt8rnw6iyMNdsEeOAAOKIIyOAcVUAUE3IEH8ASerXvr0XqxXqetKWs2sw1+wHr7BA/NlLc=</latexit>

 Connection between the two definitions in the IMF

 Challenges we face on the lattice
 Finite momenta available (statistical noise increase with momentum) 

 Excited state effects increase for large momenta 

 Complicated renormalization plan (divergence that need to be treated) 

 Continuum extrapolation should be understood

 Only spatial correlators can be computed on the lattice
X. Ji Phys.Rev. Lett. 110 (2013) 262002q̃(x, P3) =

Z 1

�1

dz

4⇡
e�izxP3hP | ̄(0, z)�3W (z) (0, 0)|P i

<latexit sha1_base64="nojHvQQsmKCTOukqcERnA5nlaLg="></latexit><latexit sha1_base64="nojHvQQsmKCTOukqcERnA5nlaLg="></latexit><latexit sha1_base64="nojHvQQsmKCTOukqcERnA5nlaLg="></latexit><latexit sha1_base64="nojHvQQsmKCTOukqcERnA5nlaLg="></latexit>
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Unpolarized, Helicity & TransversityMomentum dependence of lattice PDFs
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Conclusions

• We have presented a reconstruction of parton distribution functions at a
physical pion mass ensemble, within the twisted-mass formulation, from first
principles of QCD

• We have shown that lattice PDFs approach the phenomenological curves as the
momentum increases

• Enormous progress in this field has allowed for the first time a qualitative
comparison with PDFs extracted from scattering data

• Lattice QCD can be a powerful tool to
determine PDFs very poorly
constrained from phenomenology
Example: transversity PDF
! smaller statistical errors from lattice
than from SIDIS experiments
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Transversity

C. Alexandrou et al. arXiv: 1807.00232 
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�⌃q+(µ
2) =

Z 1

0
dx

⇥
�q(x, µ2) +�q̄(x, µ2)

⇤
= gqA

<latexit sha1_base64="aTIVXt6pr3J5Ko7T/1m6UUcOn8c="></latexit><latexit sha1_base64="aTIVXt6pr3J5Ko7T/1m6UUcOn8c="></latexit><latexit sha1_base64="aTIVXt6pr3J5Ko7T/1m6UUcOn8c="></latexit><latexit sha1_base64="aTIVXt6pr3J5Ko7T/1m6UUcOn8c="></latexit>

Quantities are given 
in        scheme  at MS

<latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit>

µ2 = 4 GeV2
<latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit>

Intrinsic spin contributions
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<latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit><latexit sha1_base64="Gk6faO+Tr2zHDk9v5Tr8Q2CepI8=">AAAB+XicbVDLSgMxFM3UV62vVpdugkVwVWZEUHdFN26Eio4tdIaSSTNtaB5DklHK2E9x40LFrX/izr8x085CWw8EDufcw705UcKoNq777ZSWlldW18rrlY3Nre2dam33XstUYeJjyaTqREgTRgXxDTWMdBJFEI8YaUejy9xvPxClqRR3ZpyQkKOBoDHFyFipV60F0tp5OgsUh9e3k1617jbcKeAi8QpSBwVavepX0Jc45UQYzJDWXc9NTJghZShmZFIJUk0ShEdoQLqWCsSJDrPp6RN4aJU+jKWyTxg4VX8nMsS1HvPITnJkhnrey8X/vG5q4rMwoyJJDRF4tihOGTQS5j3APlUEGza2BGFF7a0QD5FC2Ni2KrYEb/7Li8Q/bpw3vJuTevOiaKMM9sEBOAIeOAVNcAVawAcYPIJn8ArenCfnxXl3PmajJafI7IE/cD5/AL8qk9w=</latexit>

µ2 = 4 GeV2
<latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit><latexit sha1_base64="Pl0rpBzGbj6hstKdvy2Pj/2u5As=">AAACAHicbVBNSwMxEM3Wr1q/Vr0IXoJF8FR2S0FFhKIHPVZw20J3W7Jp2oYm2SXJCmWpF/+KFw8qXv0Z3vw3pu0etPXBwOO9GWbmhTGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29uooSiYmHIxbJZogUYVQQT1PNSDOWBPGQkUY4vJ74jQciFY3EvR7FJOCoL2iPYqSN1LEPfJ60y/ASVqB/AVNfcnhD6uN2uWMXnZIzBVwkbkaKIEOtY3/53QgnnAiNGVKq5TqxDlIkNcWMjAt+okiM8BD1SctQgThRQTr9YAyPjdKFvUiaEhpO1d8TKeJKjXhoOjnSAzXvTcT/vFaie2dBSkWcaCLwbFEvYVBHcBIH7FJJsGYjQxCW1NwK8QBJhLUJrWBCcOdfXiReuXRecu8qxepVlkYeHIIjcAJccAqq4BbUgAcweATP4BW8WU/Wi/Vufcxac1Y2sw/+wPr8AaoelKo=</latexit>

 Mild discretization effects 
 Mild pion mass dependence 
 Sea quarks contribution is crucial to find agreement with the experiment 
 Up, down and strange contributions are up to around 40% of 1/2 at the physical point
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<latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit>

hxi = A20(0)
<latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit>

Quark momentum fraction

 Lattice results have large errors compared to the 

phenomenological results 

 Individual contributions receive contributions from 

disconnected diagrams 

 Improved techniques for the disconnected needed
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O
µ⌫
DV = q̄�{µiD⌫}q

<latexit sha1_base64="02JBvJ/1Uobu0qqgEiXxrZeUMLo="></latexit><latexit sha1_base64="02JBvJ/1Uobu0qqgEiXxrZeUMLo="></latexit><latexit sha1_base64="02JBvJ/1Uobu0qqgEiXxrZeUMLo="></latexit><latexit sha1_base64="02JBvJ/1Uobu0qqgEiXxrZeUMLo="></latexit>

hN(p0, s0)|Oµ⌫
DV|N(p, s)i = ūN (p0, s0)

h
A20(q

2)�{µP ⌫}

+ B20(q
2)
i�{µ↵q↵P ⌫}

2m

+ C20(q
2)
q{µq⌫}

m

i
uN (p, s)

<latexit sha1_base64="TjEz90pyACwWHdSeiZpO6VspDss="></latexit><latexit sha1_base64="TjEz90pyACwWHdSeiZpO6VspDss="></latexit><latexit sha1_base64="TjEz90pyACwWHdSeiZpO6VspDss="></latexit><latexit sha1_base64="TjEz90pyACwWHdSeiZpO6VspDss="></latexit>

Jq =
1

2
[Aq

20(0) +Bq
20(0)]

<latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit><latexit sha1_base64="U4FfridSe3TP0yq7JctsFli8/7Y=">AAACIHicbVDLSsNAFJ34rPVVdelmsAgVoSRFUBdC1Y24UrBWSGKYTCft0MnDmRuhhPyKG3/FjQsV3enXOK1ZaOuBC2fOuZe59/iJ4ApM89OYmp6ZnZsvLZQXl5ZXVitr69cqTiVlLRqLWN74RDHBI9YCDoLdJJKR0Bes7fdPh377nknF4+gKBglzQ9KNeMApAS15lYNz7+7ICSShmZVnjRw7ggVg4+PbOy9rmHnN3MG7+OTXy5G82wPXq1TNujkCniRWQaqowIVX+XA6MU1DFgEVRCnbMhNwMyKBU8HyspMqlhDaJ11maxqRkCk3G12Y422tdHAQS10R4JH6eyIjoVKD0NedIYGeGveG4n+enUJw4GY8SlJgEf35KEgFhhgP48IdLhkFMdCEUMn1rpj2iI4LdKhlHYI1fvIkaTXqh3Xrcq/aPCnSKKFNtIVqyEL7qInO0AVqIYoe0BN6Qa/Go/FsvBnvP61TRjGzgf7A+PoGrFyg6g==</latexit>

hxi = A20(0)
<latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit><latexit sha1_base64="8s5hdOM1sfPR8UACNQ7O61Khcag=">AAACEnicbZDNSgMxFIUz9a/Wv6pLN8EiVBdlpgjqQqi6cVnB2kKnlEx624ZmMkOSEcsw7+DGV3HjQsWtK3e+jel0Ftp6IfBxzr3JzfFCzpS27W8rt7C4tLySXy2srW9sbhW3d+5UEEkKDRrwQLY8ooAzAQ3NNIdWKIH4HoemN7qa+M17kIoF4laPQ+j4ZCBYn1GijdQtHrnpHbGEXhK7nIgBB/yAXTmlc3zRjat2UrYPk26xZFfstPA8OBmUUFb1bvHL7QU08kFoyolSbccOdScmUjPKISm4kYKQ0BEZQNugID6oTpzuk+ADo/RwP5DmCI1T9fdETHylxr5nOn2ih2rWm4j/ee1I9087MRNhpEHQ6UP9iGMd4ElAuMckUM3HBgiVzOyK6ZBIQrWJsWBCcGa/PA+NauWs4twcl2qXWRp5tIf2URk56ATV0DWqowai6BE9o1f0Zj1ZL9a79TFtzVnZzC76U9bnD/z7nR0=</latexit>

Quark momentum fraction

Bu+d,s,c
20

<latexit sha1_base64="n3mITiN3SrLL87XA6RtCH/ya67A=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBZBsJSkCOqt1IvHCsYW2hg2m227dPPB7qZQQv6JFw8qXv0p3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaW9/Y3CpvV3Z29/YPzMOjRxmnglCHxDwWXR9LyllEHcUUp91EUBz6nHb88e3M70yokCyOHtQ0oW6IhxEbMIKVljzTbHlZw8qfsvQiqMkayT2zatWtOdAqsQtShQJtz/zqBzFJQxopwrGUPdtKlJthoRjhNK/0U0kTTMZ4SHuaRjik0s3ml+foTCsBGsRCV6TQXP09keFQymno684Qq5Fc9mbif14vVYNrN2NRkioakcWiQcqRitEsBhQwQYniU00wEUzfisgIC0yUDquiQ7CXX14lTqN+U7fvL6vNVpFGGU7gFM7Bhitowh20wQECE3iGV3gzMuPFeDc+Fq0lo5g5hj8wPn8Av1aSog==</latexit><latexit sha1_base64="n3mITiN3SrLL87XA6RtCH/ya67A=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBZBsJSkCOqt1IvHCsYW2hg2m227dPPB7qZQQv6JFw8qXv0p3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaW9/Y3CpvV3Z29/YPzMOjRxmnglCHxDwWXR9LyllEHcUUp91EUBz6nHb88e3M70yokCyOHtQ0oW6IhxEbMIKVljzTbHlZw8qfsvQiqMkayT2zatWtOdAqsQtShQJtz/zqBzFJQxopwrGUPdtKlJthoRjhNK/0U0kTTMZ4SHuaRjik0s3ml+foTCsBGsRCV6TQXP09keFQymno684Qq5Fc9mbif14vVYNrN2NRkioakcWiQcqRitEsBhQwQYniU00wEUzfisgIC0yUDquiQ7CXX14lTqN+U7fvL6vNVpFGGU7gFM7Bhitowh20wQECE3iGV3gzMuPFeDc+Fq0lo5g5hj8wPn8Av1aSog==</latexit><latexit sha1_base64="n3mITiN3SrLL87XA6RtCH/ya67A=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBZBsJSkCOqt1IvHCsYW2hg2m227dPPB7qZQQv6JFw8qXv0p3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaW9/Y3CpvV3Z29/YPzMOjRxmnglCHxDwWXR9LyllEHcUUp91EUBz6nHb88e3M70yokCyOHtQ0oW6IhxEbMIKVljzTbHlZw8qfsvQiqMkayT2zatWtOdAqsQtShQJtz/zqBzFJQxopwrGUPdtKlJthoRjhNK/0U0kTTMZ4SHuaRjik0s3ml+foTCsBGsRCV6TQXP09keFQymno684Qq5Fc9mbif14vVYNrN2NRkioakcWiQcqRitEsBhQwQYniU00wEUzfisgIC0yUDquiQ7CXX14lTqN+U7fvL6vNVpFGGU7gFM7Bhitowh20wQECE3iGV3gzMuPFeDc+Fq0lo5g5hj8wPn8Av1aSog==</latexit><latexit sha1_base64="n3mITiN3SrLL87XA6RtCH/ya67A=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBZBsJSkCOqt1IvHCsYW2hg2m227dPPB7qZQQv6JFw8qXv0p3vw3btsctPXBwOO9GWbm+QlnUlnWt1FaW9/Y3CpvV3Z29/YPzMOjRxmnglCHxDwWXR9LyllEHcUUp91EUBz6nHb88e3M70yokCyOHtQ0oW6IhxEbMIKVljzTbHlZw8qfsvQiqMkayT2zatWtOdAqsQtShQJtz/zqBzFJQxopwrGUPdtKlJthoRjhNK/0U0kTTMZ4SHuaRjik0s3ml+foTCsBGsRCV6TQXP09keFQymno684Qq5Fc9mbif14vVYNrN2NRkioakcWiQcqRitEsBhQwQYniU00wEUzfisgIC0yUDquiQ7CXX14lTqN+U7fvL6vNVpFGGU7gFM7Bhitowh20wQECE3iGV3gzMuPFeDc+Fq0lo5g5hj8wPn8Av1aSog==</latexit>

are found to be small 
and compatible with 

zero

 Lattice results have large errors compared to the 
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 Not included in this study 
 But we know that 

X

q

Bq
20(0) = �Bg

20(0)
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Gluon momentum fraction
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Direct Calculation: O
g
µ⌫ = �Tr [Gµ⇢G⌫⇢]
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 Disconnected diagram: 
 Noisy quantity 
 Requires special techniques 
(smearing)

Jg =
1

2
[Ag

20(0) +Bg
20(0)]
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 Renormalization: 
 Mixing with quark 
momentum fraction 
 Perturbative 
renormalization

hxiRg = ZgghxiBg + Zgq

X

q

hxiBq
<latexit sha1_base64="LjOm0b5ShtuILShdC75BY/ktOzs="></latexit><latexit sha1_base64="LjOm0b5ShtuILShdC75BY/ktOzs="></latexit><latexit sha1_base64="LjOm0b5ShtuILShdC75BY/ktOzs="></latexit><latexit sha1_base64="LjOm0b5ShtuILShdC75BY/ktOzs="></latexit>

 Not included in this study 
 But we know that 

X

q

Bq
20(0) = �Bg

20(0)
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hxiRg = 0.267(22)(19)(24)
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C. Alexandrou et al. ,Phys. Rev. D96, 054503 (2017), 

Gluon momentum fraction
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+ + + + + +

hxiu++d++s++g = 1.07(12)(10)
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•  Includes up, down, strange and 
gluons simulated at the the 
physical pion mass 

•  Momentum sum satisfied within 
errors 

• Crucial disconnected contribution 
(solid) compare to connected 
(hatched) 

•  Uncertainties are about 10% in 
component contributions 

C. Alexandrou et al. ,Phys. Rev. Lett. 119, 142002 (2017), 1706.02973

Momentum decomposition



Kyriakos Hadjiyiannakou Nucleon spin structure from LQCD  14

Spin decomposition
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Spin decomposition
χQCD collaboration 

Nf =0

M. Deka et al. ,Phys. Rev. D. 91, 014505 (2015), 1312.4816
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Spin decomposition
χQCD collaboration 

Nf =0

M. Deka et al. ,Phys. Rev. D. 91, 014505 (2015), 1312.4816

JN
u++d++s++g = 0.541(62)(49)
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+ + + + + +

C. Alexandrou et al. ,Phys. Rev. Lett. 119, 142002 (2017), 1706.02973

ETMC 

Nf =2
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Spin decomposition
χQCD collaboration 

Nf =0

M. Deka et al. ,Phys. Rev. D. 91, 014505 (2015), 1312.4816

JN
u++d++s++g = 0.541(62)(49)
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+ + + + + +

C. Alexandrou et al. ,Phys. Rev. Lett. 119, 142002 (2017), 1706.02973

ETMC 

Nf =2

Nf =2+1

In preparation
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: indirectly fromLq+
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Lq+ = Jq+ � 1

2
�⌃q+

<latexit sha1_base64="h86LCYqabrRITQPjqOtJe/HrVGc=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiUpiroQiroQcVHR2EJTwmQ6aYdOHs5MhBLyJW78FTcuVFy4Ef/GSZuFth4YOJxzLnfucSNGhTSMb60wMzs3v1BcLC0tr6yu6esbdyKMOSYWDlnIWy4ShNGAWJJKRloRJ8h3GWm6g7PMbz4QLmgY3MphRDo+6gXUoxhJJTn6wZWT3DuVFJ7Ay5ztQdvjCCdmmtRSaJ8TJhG0b2jPR1kiqaSpo5eNqjECnCZmTsogR8PRP+1uiGOfBBIzJETbNCLZSRCXFDOSluxYkAjhAeqRtqIB8onoJKPzUrijlC70Qq5eIOFI/T2RIF+Ioe+qpI9kX0x6mfif146ld9RJaBDFkgR4vMiLGZQhzLqCXcoJlmyoCMKcqr9C3EeqG6kaLakSzMmTp4lVqx5Xzev9cv00b6MItsA22AUmOAR1cAEawAIYPIJn8AretCftRXvXPsbRgpbPbII/0L5+AHysoR0=</latexit><latexit sha1_base64="h86LCYqabrRITQPjqOtJe/HrVGc=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiUpiroQiroQcVHR2EJTwmQ6aYdOHs5MhBLyJW78FTcuVFy4Ef/GSZuFth4YOJxzLnfucSNGhTSMb60wMzs3v1BcLC0tr6yu6esbdyKMOSYWDlnIWy4ShNGAWJJKRloRJ8h3GWm6g7PMbz4QLmgY3MphRDo+6gXUoxhJJTn6wZWT3DuVFJ7Ay5ztQdvjCCdmmtRSaJ8TJhG0b2jPR1kiqaSpo5eNqjECnCZmTsogR8PRP+1uiGOfBBIzJETbNCLZSRCXFDOSluxYkAjhAeqRtqIB8onoJKPzUrijlC70Qq5eIOFI/T2RIF+Ioe+qpI9kX0x6mfif146ld9RJaBDFkgR4vMiLGZQhzLqCXcoJlmyoCMKcqr9C3EeqG6kaLakSzMmTp4lVqx5Xzev9cv00b6MItsA22AUmOAR1cAEawAIYPIJn8AretCftRXvXPsbRgpbPbII/0L5+AHysoR0=</latexit><latexit sha1_base64="h86LCYqabrRITQPjqOtJe/HrVGc=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiUpiroQiroQcVHR2EJTwmQ6aYdOHs5MhBLyJW78FTcuVFy4Ef/GSZuFth4YOJxzLnfucSNGhTSMb60wMzs3v1BcLC0tr6yu6esbdyKMOSYWDlnIWy4ShNGAWJJKRloRJ8h3GWm6g7PMbz4QLmgY3MphRDo+6gXUoxhJJTn6wZWT3DuVFJ7Ay5ztQdvjCCdmmtRSaJ8TJhG0b2jPR1kiqaSpo5eNqjECnCZmTsogR8PRP+1uiGOfBBIzJETbNCLZSRCXFDOSluxYkAjhAeqRtqIB8onoJKPzUrijlC70Qq5eIOFI/T2RIF+Ioe+qpI9kX0x6mfif146ld9RJaBDFkgR4vMiLGZQhzLqCXcoJlmyoCMKcqr9C3EeqG6kaLakSzMmTp4lVqx5Xzev9cv00b6MItsA22AUmOAR1cAEawAIYPIJn8AretCftRXvXPsbRgpbPbII/0L5+AHysoR0=</latexit><latexit sha1_base64="h86LCYqabrRITQPjqOtJe/HrVGc=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiUpiroQiroQcVHR2EJTwmQ6aYdOHs5MhBLyJW78FTcuVFy4Ef/GSZuFth4YOJxzLnfucSNGhTSMb60wMzs3v1BcLC0tr6yu6esbdyKMOSYWDlnIWy4ShNGAWJJKRloRJ8h3GWm6g7PMbz4QLmgY3MphRDo+6gXUoxhJJTn6wZWT3DuVFJ7Ay5ztQdvjCCdmmtRSaJ8TJhG0b2jPR1kiqaSpo5eNqjECnCZmTsogR8PRP+1uiGOfBBIzJETbNCLZSRCXFDOSluxYkAjhAeqRtqIB8onoJKPzUrijlC70Qq5eIOFI/T2RIF+Ioe+qpI9kX0x6mfif146ld9RJaBDFkgR4vMiLGZQhzLqCXcoJlmyoCMKcqr9C3EeqG6kaLakSzMmTp4lVqx5Xzev9cv00b6MItsA22AUmOAR1cAEawAIYPIJn8AretCftRXvXPsbRgpbPbII/0L5+AHysoR0=</latexit>
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�⌃q+

<latexit sha1_base64="EkgsB8Xvd3rJPIjGAAwt56iwQ5c=">AAACB3icbVDLSsNAFJ34rPUVdenCwSIIQkmKoO6KunBZ0dhCE8JkOmmHzkzizEQoIUs3/oobFypu/QV3/o3Tx0JbD1w4nHMv994TpYwq7Tjf1tz8wuLScmmlvLq2vrFpb23fqSSTmHg4YYlsRUgRRgXxNNWMtFJJEI8YaUb9i6HffCBS0UTc6kFKAo66gsYUI22k0N7zY4lw7hZ5rYD+JWEaQf+GdjkK8/vwqAjtilN1RoCzxJ2QCpigEdpffifBGSdCY4aUartOqoMcSU0xI0XZzxRJEe6jLmkbKhAnKshHjxTwwCgdGCfSlNBwpP6eyBFXasAj08mR7qlpbyj+57UzHZ8GORVpponA40VxxqBO4DAV2KGSYM0GhiAsqbkV4h4yyWiTXdmE4E6/PEu8WvWs6l4fV+rnkzRKYBfsg0PgghNQB1egATyAwSN4Bq/gzXqyXqx362PcOmdNZnbAH1ifP2XYmSU=</latexit><latexit sha1_base64="EkgsB8Xvd3rJPIjGAAwt56iwQ5c=">AAACB3icbVDLSsNAFJ34rPUVdenCwSIIQkmKoO6KunBZ0dhCE8JkOmmHzkzizEQoIUs3/oobFypu/QV3/o3Tx0JbD1w4nHMv994TpYwq7Tjf1tz8wuLScmmlvLq2vrFpb23fqSSTmHg4YYlsRUgRRgXxNNWMtFJJEI8YaUb9i6HffCBS0UTc6kFKAo66gsYUI22k0N7zY4lw7hZ5rYD+JWEaQf+GdjkK8/vwqAjtilN1RoCzxJ2QCpigEdpffifBGSdCY4aUartOqoMcSU0xI0XZzxRJEe6jLmkbKhAnKshHjxTwwCgdGCfSlNBwpP6eyBFXasAj08mR7qlpbyj+57UzHZ8GORVpponA40VxxqBO4DAV2KGSYM0GhiAsqbkV4h4yyWiTXdmE4E6/PEu8WvWs6l4fV+rnkzRKYBfsg0PgghNQB1egATyAwSN4Bq/gzXqyXqx362PcOmdNZnbAH1ifP2XYmSU=</latexit><latexit sha1_base64="EkgsB8Xvd3rJPIjGAAwt56iwQ5c=">AAACB3icbVDLSsNAFJ34rPUVdenCwSIIQkmKoO6KunBZ0dhCE8JkOmmHzkzizEQoIUs3/oobFypu/QV3/o3Tx0JbD1w4nHMv994TpYwq7Tjf1tz8wuLScmmlvLq2vrFpb23fqSSTmHg4YYlsRUgRRgXxNNWMtFJJEI8YaUb9i6HffCBS0UTc6kFKAo66gsYUI22k0N7zY4lw7hZ5rYD+JWEaQf+GdjkK8/vwqAjtilN1RoCzxJ2QCpigEdpffifBGSdCY4aUartOqoMcSU0xI0XZzxRJEe6jLmkbKhAnKshHjxTwwCgdGCfSlNBwpP6eyBFXasAj08mR7qlpbyj+57UzHZ8GORVpponA40VxxqBO4DAV2KGSYM0GhiAsqbkV4h4yyWiTXdmE4E6/PEu8WvWs6l4fV+rnkzRKYBfsg0PgghNQB1egATyAwSN4Bq/gzXqyXqx362PcOmdNZnbAH1ifP2XYmSU=</latexit><latexit sha1_base64="EkgsB8Xvd3rJPIjGAAwt56iwQ5c=">AAACB3icbVDLSsNAFJ34rPUVdenCwSIIQkmKoO6KunBZ0dhCE8JkOmmHzkzizEQoIUs3/oobFypu/QV3/o3Tx0JbD1w4nHMv994TpYwq7Tjf1tz8wuLScmmlvLq2vrFpb23fqSSTmHg4YYlsRUgRRgXxNNWMtFJJEI8YaUb9i6HffCBS0UTc6kFKAo66gsYUI22k0N7zY4lw7hZ5rYD+JWEaQf+GdjkK8/vwqAjtilN1RoCzxJ2QCpigEdpffifBGSdCY4aUartOqoMcSU0xI0XZzxRJEe6jLmkbKhAnKshHjxTwwCgdGCfSlNBwpP6eyBFXasAj08mR7qlpbyj+57UzHZ8GORVpponA40VxxqBO4DAV2KGSYM0GhiAsqbkV4h4yyWiTXdmE4E6/PEu8WvWs6l4fV+rnkzRKYBfsg0PgghNQB1egATyAwSN4Bq/gzXqyXqx362PcOmdNZnbAH1ifP2XYmSU=</latexit>

Lq+
<latexit sha1_base64="tIin4TsqrtxVrwvq24Z7uIwMjaE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevHgoYKxhTaEzXbTLt1s1t2NUEJ/hBcPKl79P978N27bHLT1wcDjvRlm5kWSM21c99spLS2vrK6V1ysbm1vbO9XdvQedZopQn6Q8Ve0Ia8qZoL5hhtO2VBQnEaetaHg98VtPVGmWinszkjRIcF+wmBFsrNS6DfPH8GQcVmtu3Z0CLRKvIDUo0AyrX91eSrKECkM41rrjudIEOVaGEU7HlW6mqcRkiPu0Y6nACdVBPj13jI6s0kNxqmwJg6bq74kcJ1qPksh2JtgM9Lw3Ef/zOpmJL4KcCZkZKshsUZxxZFI0+R31mKLE8JElmChmb0VkgBUmxiZUsSF48y8vEv+0fln37s5qjasijTIcwCEcgwfn0IAbaIIPBIbwDK/w5kjnxXl3PmatJaeY2Yc/cD5/AHmIjzI=</latexit><latexit sha1_base64="tIin4TsqrtxVrwvq24Z7uIwMjaE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevHgoYKxhTaEzXbTLt1s1t2NUEJ/hBcPKl79P978N27bHLT1wcDjvRlm5kWSM21c99spLS2vrK6V1ysbm1vbO9XdvQedZopQn6Q8Ve0Ia8qZoL5hhtO2VBQnEaetaHg98VtPVGmWinszkjRIcF+wmBFsrNS6DfPH8GQcVmtu3Z0CLRKvIDUo0AyrX91eSrKECkM41rrjudIEOVaGEU7HlW6mqcRkiPu0Y6nACdVBPj13jI6s0kNxqmwJg6bq74kcJ1qPksh2JtgM9Lw3Ef/zOpmJL4KcCZkZKshsUZxxZFI0+R31mKLE8JElmChmb0VkgBUmxiZUsSF48y8vEv+0fln37s5qjasijTIcwCEcgwfn0IAbaIIPBIbwDK/w5kjnxXl3PmatJaeY2Yc/cD5/AHmIjzI=</latexit><latexit sha1_base64="tIin4TsqrtxVrwvq24Z7uIwMjaE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevHgoYKxhTaEzXbTLt1s1t2NUEJ/hBcPKl79P978N27bHLT1wcDjvRlm5kWSM21c99spLS2vrK6V1ysbm1vbO9XdvQedZopQn6Q8Ve0Ia8qZoL5hhtO2VBQnEaetaHg98VtPVGmWinszkjRIcF+wmBFsrNS6DfPH8GQcVmtu3Z0CLRKvIDUo0AyrX91eSrKECkM41rrjudIEOVaGEU7HlW6mqcRkiPu0Y6nACdVBPj13jI6s0kNxqmwJg6bq74kcJ1qPksh2JtgM9Lw3Ef/zOpmJL4KcCZkZKshsUZxxZFI0+R31mKLE8JElmChmb0VkgBUmxiZUsSF48y8vEv+0fln37s5qjasijTIcwCEcgwfn0IAbaIIPBIbwDK/w5kjnxXl3PmatJaeY2Yc/cD5/AHmIjzI=</latexit><latexit sha1_base64="tIin4TsqrtxVrwvq24Z7uIwMjaE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevHgoYKxhTaEzXbTLt1s1t2NUEJ/hBcPKl79P978N27bHLT1wcDjvRlm5kWSM21c99spLS2vrK6V1ysbm1vbO9XdvQedZopQn6Q8Ve0Ia8qZoL5hhtO2VBQnEaetaHg98VtPVGmWinszkjRIcF+wmBFsrNS6DfPH8GQcVmtu3Z0CLRKvIDUo0AyrX91eSrKECkM41rrjudIEOVaGEU7HlW6mqcRkiPu0Y6nACdVBPj13jI6s0kNxqmwJg6bq74kcJ1qPksh2JtgM9Lw3Ef/zOpmJL4KcCZkZKshsUZxxZFI0+R31mKLE8JElmChmb0VkgBUmxiZUsSF48y8vEv+0fln37s5qjasijTIcwCEcgwfn0IAbaIIPBIbwDK/w5kjnxXl3PmatJaeY2Yc/cD5/AHmIjzI=</latexit>

Jq+
<latexit sha1_base64="0NTK/nX1GegmV2vVir0U+2bQUOk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorehFPFYwttCFstpt26Waz7m6EEvojvHhQ8er/8ea/cdvmoK0PBh7vzTAzL5KcaeO6305paXllda28XtnY3Nreqe7uPeg0U4T6JOWpakdYU84E9Q0znLalojiJOG1Fw+uJ33qiSrNU3JuRpEGC+4LFjGBjpdZtmD+GJ+OwWnPr7hRokXgFqUGBZlj96vZSkiVUGMKx1h3PlSbIsTKMcDqudDNNJSZD3KcdSwVOqA7y6bljdGSVHopTZUsYNFV/T+Q40XqURLYzwWag572J+J/XyUx8EeRMyMxQQWaL4owjk6LJ76jHFCWGjyzBRDF7KyIDrDAxNqGKDcGbf3mR+Kf1y7p3d1ZrXBVplOEADuEYPDiHBtxAE3wgMIRneIU3RzovzrvzMWstOcXMPvyB8/kDdnaPMA==</latexit><latexit sha1_base64="0NTK/nX1GegmV2vVir0U+2bQUOk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorehFPFYwttCFstpt26Waz7m6EEvojvHhQ8er/8ea/cdvmoK0PBh7vzTAzL5KcaeO6305paXllda28XtnY3Nreqe7uPeg0U4T6JOWpakdYU84E9Q0znLalojiJOG1Fw+uJ33qiSrNU3JuRpEGC+4LFjGBjpdZtmD+GJ+OwWnPr7hRokXgFqUGBZlj96vZSkiVUGMKx1h3PlSbIsTKMcDqudDNNJSZD3KcdSwVOqA7y6bljdGSVHopTZUsYNFV/T+Q40XqURLYzwWag572J+J/XyUx8EeRMyMxQQWaL4owjk6LJ76jHFCWGjyzBRDF7KyIDrDAxNqGKDcGbf3mR+Kf1y7p3d1ZrXBVplOEADuEYPDiHBtxAE3wgMIRneIU3RzovzrvzMWstOcXMPvyB8/kDdnaPMA==</latexit><latexit sha1_base64="0NTK/nX1GegmV2vVir0U+2bQUOk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorehFPFYwttCFstpt26Waz7m6EEvojvHhQ8er/8ea/cdvmoK0PBh7vzTAzL5KcaeO6305paXllda28XtnY3Nreqe7uPeg0U4T6JOWpakdYU84E9Q0znLalojiJOG1Fw+uJ33qiSrNU3JuRpEGC+4LFjGBjpdZtmD+GJ+OwWnPr7hRokXgFqUGBZlj96vZSkiVUGMKx1h3PlSbIsTKMcDqudDNNJSZD3KcdSwVOqA7y6bljdGSVHopTZUsYNFV/T+Q40XqURLYzwWag572J+J/XyUx8EeRMyMxQQWaL4owjk6LJ76jHFCWGjyzBRDF7KyIDrDAxNqGKDcGbf3mR+Kf1y7p3d1ZrXBVplOEADuEYPDiHBtxAE3wgMIRneIU3RzovzrvzMWstOcXMPvyB8/kDdnaPMA==</latexit><latexit sha1_base64="0NTK/nX1GegmV2vVir0U+2bQUOk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorehFPFYwttCFstpt26Waz7m6EEvojvHhQ8er/8ea/cdvmoK0PBh7vzTAzL5KcaeO6305paXllda28XtnY3Nreqe7uPeg0U4T6JOWpakdYU84E9Q0znLalojiJOG1Fw+uJ33qiSrNU3JuRpEGC+4LFjGBjpdZtmD+GJ+OwWnPr7hRokXgFqUGBZlj96vZSkiVUGMKx1h3PlSbIsTKMcDqudDNNJSZD3KcdSwVOqA7y6bljdGSVHopTZUsYNFV/T+Q40XqURLYzwWag572J+J/XyUx8EeRMyMxQQWaL4owjk6LJ76jHFCWGjyzBRDF7KyIDrDAxNqGKDcGbf3mR+Kf1y7p3d1ZrXBVplOEADuEYPDiHBtxAE3wgMIRneIU3RzovzrvzMWstOcXMPvyB8/kDdnaPMA==</latexit>

+ + + + + +

Orbital angular momentum
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: indirectly fromLq+
<latexit sha1_base64="E6m9SOE/wYMZqtteRHKIe+u9FX4=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx48VDC20Iaw2W7apZvddHcjlNA/4cWDild/jzf/jds2B219MPB4b4aZeVHKmTau++0sLa+srq2XNsqbW9s7u5W9/UctM0WoTySXqhVhTTkT1DfMcNpKFcVJxGkzGtxM/OYTVZpJ8WBGKQ0S3BMsZgQbK7XuwnwYno5RWKm6NXcKtEi8glShQCOsfHW6kmQJFYZwrHXbc1MT5FgZRjgdlzuZpikmA9yjbUsFTqgO8um9Y3RslS6KpbIlDJqqvydynGg9SiLbmWDT1/PeRPzPa2cmvgxyJtLMUEFmi+KMIyPR5HnUZYoSw0eWYKKYvRWRPlaYGBtR2Ybgzb+8SPyz2lXNuz+v1q+LNEpwCEdwAh5cQB1uoQE+EODwDK/w5gydF+fd+Zi1LjnFzAH8gfP5A9F1j1w=</latexit><latexit sha1_base64="E6m9SOE/wYMZqtteRHKIe+u9FX4=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx48VDC20Iaw2W7apZvddHcjlNA/4cWDild/jzf/jds2B219MPB4b4aZeVHKmTau++0sLa+srq2XNsqbW9s7u5W9/UctM0WoTySXqhVhTTkT1DfMcNpKFcVJxGkzGtxM/OYTVZpJ8WBGKQ0S3BMsZgQbK7XuwnwYno5RWKm6NXcKtEi8glShQCOsfHW6kmQJFYZwrHXbc1MT5FgZRjgdlzuZpikmA9yjbUsFTqgO8um9Y3RslS6KpbIlDJqqvydynGg9SiLbmWDT1/PeRPzPa2cmvgxyJtLMUEFmi+KMIyPR5HnUZYoSw0eWYKKYvRWRPlaYGBtR2Ybgzb+8SPyz2lXNuz+v1q+LNEpwCEdwAh5cQB1uoQE+EODwDK/w5gydF+fd+Zi1LjnFzAH8gfP5A9F1j1w=</latexit><latexit sha1_base64="E6m9SOE/wYMZqtteRHKIe+u9FX4=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx48VDC20Iaw2W7apZvddHcjlNA/4cWDild/jzf/jds2B219MPB4b4aZeVHKmTau++0sLa+srq2XNsqbW9s7u5W9/UctM0WoTySXqhVhTTkT1DfMcNpKFcVJxGkzGtxM/OYTVZpJ8WBGKQ0S3BMsZgQbK7XuwnwYno5RWKm6NXcKtEi8glShQCOsfHW6kmQJFYZwrHXbc1MT5FgZRjgdlzuZpikmA9yjbUsFTqgO8um9Y3RslS6KpbIlDJqqvydynGg9SiLbmWDT1/PeRPzPa2cmvgxyJtLMUEFmi+KMIyPR5HnUZYoSw0eWYKKYvRWRPlaYGBtR2Ybgzb+8SPyz2lXNuz+v1q+LNEpwCEdwAh5cQB1uoQE+EODwDK/w5gydF+fd+Zi1LjnFzAH8gfP5A9F1j1w=</latexit><latexit sha1_base64="E6m9SOE/wYMZqtteRHKIe+u9FX4=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx48VDC20Iaw2W7apZvddHcjlNA/4cWDild/jzf/jds2B219MPB4b4aZeVHKmTau++0sLa+srq2XNsqbW9s7u5W9/UctM0WoTySXqhVhTTkT1DfMcNpKFcVJxGkzGtxM/OYTVZpJ8WBGKQ0S3BMsZgQbK7XuwnwYno5RWKm6NXcKtEi8glShQCOsfHW6kmQJFYZwrHXbc1MT5FgZRjgdlzuZpikmA9yjbUsFTqgO8um9Y3RslS6KpbIlDJqqvydynGg9SiLbmWDT1/PeRPzPa2cmvgxyJtLMUEFmi+KMIyPR5HnUZYoSw0eWYKKYvRWRPlaYGBtR2Ybgzb+8SPyz2lXNuz+v1q+LNEpwCEdwAh5cQB1uoQE+EODwDK/w5gydF+fd+Zi1LjnFzAH8gfP5A9F1j1w=</latexit>

Lq+ = Jq+ � 1

2
�⌃q+
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+ + + + + +

1
2�⌃ J L hxi

u+ 0.415(13)(2) 0.308(30)(24) -0.107(32)(24) 0.453(57)(48)
d+ -0.193(8)(3) 0.054(29)(24) 0.247(30)(24) 0.259(57)(47)
s+ -0.021(5)(1) 0.046(21)(0) 0.067(21)(1) 0.092(41)(0)
g - 0.133(11)(14) - 0.267(22)(27)

tot. 0.201(17)(5) 0.541(62)(49) 0.207(64)(45) 1.07(12)(10)
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C. Alexandrou et al. ,Phys. Rev. Lett. 119, 142002 (2017), 1706.02973

Orbital angular momentum
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Kyriakos Hadjiyiannakou Nucleon spin structure from LQCD  16

With Simulations directly at the physical point LQCD enters 
a new era 
A complete LQCD study about the origin of  the nucleon spin 

Spin sum satisfied: 
Momentum sum satisfied: hxiu++d++s++g = 1.07(12)(10)
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JN
u++d++s++g = 0.541(62)(49)
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 Large effort on addressing systematic effects 
 Volume effects:  
  Quenching effects from the heavy quarks:
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 Large effort on addressing systematic effects 
 Volume effects:  
  Quenching effects from the heavy quarks:

643 ⇥ 128
<latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit>

 Results of  the Parton Distribution Functions on the lattice 
 Better understanding of  the systematic effects 
 More efficient ways to reach large momenta 

Summary
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With Simulations directly at the physical point LQCD enters 
a new era 
A complete LQCD study about the origin of  the nucleon spin 

Spin sum satisfied: 
Momentum sum satisfied: hxiu++d++s++g = 1.07(12)(10)

<latexit sha1_base64="3s8h+FgShNmNyydvL7UkJPIbV8M="></latexit><latexit sha1_base64="3s8h+FgShNmNyydvL7UkJPIbV8M="></latexit><latexit sha1_base64="3s8h+FgShNmNyydvL7UkJPIbV8M="></latexit><latexit sha1_base64="3s8h+FgShNmNyydvL7UkJPIbV8M="></latexit>

JN
u++d++s++g = 0.541(62)(49)

<latexit sha1_base64="vwdm7XcL38SroWiyIQuOJEruGtQ=">AAACGXicbVDLSgMxFM34rPVVdekmWISWQpkp9dGFUHQjLqSCYwttHTKZtA3NZIYkI5RhvsONv+LGhYpLXfk3pu0stPXAgcO5j9wcN2RUKtP8NhYWl5ZXVjNr2fWNza3t3M7unQwigYmNAxaIloskYZQTW1HFSCsUBPkuI013eDGuNx+IkDTgt2oUkq6P+pz2KEZKW07O6kx2xIJ4SQyv7q+dOHJKJU9TavYTeAbN8lHVKhxXioVqrZg4ubxZNieA88JKRR6kaDi5z44X4MgnXGGGpGxbZqi6MRKKYkaSbCeSJER4iPqkrSVHPpHdeHJWAg+148FeIDS5ghP390SMfClHvqs7faQGcrY2Nv+rtSPVO+3GlIeRIhxPH+pFDKoAjnOCHhUEKzbSAmFB9a0QD5BAWOk0szoEa/bL88KulGtl66aar5+naWTAPjgABWCBE1AHl6ABbIDBI3gGr+DNeDJejHfjY9q6YKQze+APjK8fDaadOg==</latexit><latexit sha1_base64="vwdm7XcL38SroWiyIQuOJEruGtQ=">AAACGXicbVDLSgMxFM34rPVVdekmWISWQpkp9dGFUHQjLqSCYwttHTKZtA3NZIYkI5RhvsONv+LGhYpLXfk3pu0stPXAgcO5j9wcN2RUKtP8NhYWl5ZXVjNr2fWNza3t3M7unQwigYmNAxaIloskYZQTW1HFSCsUBPkuI013eDGuNx+IkDTgt2oUkq6P+pz2KEZKW07O6kx2xIJ4SQyv7q+dOHJKJU9TavYTeAbN8lHVKhxXioVqrZg4ubxZNieA88JKRR6kaDi5z44X4MgnXGGGpGxbZqi6MRKKYkaSbCeSJER4iPqkrSVHPpHdeHJWAg+148FeIDS5ghP390SMfClHvqs7faQGcrY2Nv+rtSPVO+3GlIeRIhxPH+pFDKoAjnOCHhUEKzbSAmFB9a0QD5BAWOk0szoEa/bL88KulGtl66aar5+naWTAPjgABWCBE1AHl6ABbIDBI3gGr+DNeDJejHfjY9q6YKQze+APjK8fDaadOg==</latexit><latexit sha1_base64="vwdm7XcL38SroWiyIQuOJEruGtQ=">AAACGXicbVDLSgMxFM34rPVVdekmWISWQpkp9dGFUHQjLqSCYwttHTKZtA3NZIYkI5RhvsONv+LGhYpLXfk3pu0stPXAgcO5j9wcN2RUKtP8NhYWl5ZXVjNr2fWNza3t3M7unQwigYmNAxaIloskYZQTW1HFSCsUBPkuI013eDGuNx+IkDTgt2oUkq6P+pz2KEZKW07O6kx2xIJ4SQyv7q+dOHJKJU9TavYTeAbN8lHVKhxXioVqrZg4ubxZNieA88JKRR6kaDi5z44X4MgnXGGGpGxbZqi6MRKKYkaSbCeSJER4iPqkrSVHPpHdeHJWAg+148FeIDS5ghP390SMfClHvqs7faQGcrY2Nv+rtSPVO+3GlIeRIhxPH+pFDKoAjnOCHhUEKzbSAmFB9a0QD5BAWOk0szoEa/bL88KulGtl66aar5+naWTAPjgABWCBE1AHl6ABbIDBI3gGr+DNeDJejHfjY9q6YKQze+APjK8fDaadOg==</latexit><latexit sha1_base64="vwdm7XcL38SroWiyIQuOJEruGtQ=">AAACGXicbVDLSgMxFM34rPVVdekmWISWQpkp9dGFUHQjLqSCYwttHTKZtA3NZIYkI5RhvsONv+LGhYpLXfk3pu0stPXAgcO5j9wcN2RUKtP8NhYWl5ZXVjNr2fWNza3t3M7unQwigYmNAxaIloskYZQTW1HFSCsUBPkuI013eDGuNx+IkDTgt2oUkq6P+pz2KEZKW07O6kx2xIJ4SQyv7q+dOHJKJU9TavYTeAbN8lHVKhxXioVqrZg4ubxZNieA88JKRR6kaDi5z44X4MgnXGGGpGxbZqi6MRKKYkaSbCeSJER4iPqkrSVHPpHdeHJWAg+148FeIDS5ghP390SMfClHvqs7faQGcrY2Nv+rtSPVO+3GlIeRIhxPH+pFDKoAjnOCHhUEKzbSAmFB9a0QD5BAWOk0szoEa/bL88KulGtl66aar5+naWTAPjgABWCBE1AHl6ABbIDBI3gGr+DNeDJejHfjY9q6YKQze+APjK8fDaadOg==</latexit>

Nf = 2 + 1 + 1
<latexit sha1_base64="Sa8ImVKkZ6SS5EoPbnsfUwkI5OA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBKJTdIqgHoejFk1RwrdIuJZtm29AkuyRZoSz9FV48qHj173jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7t3rOFWE+iTmsXoIsaacSeobZjh9SBTFIuS0FQ6vJn7riSrNYnlnRgkNBO5LFjGCjZUeb7rRRb3qVb1uueLW3CnQIvFyUoEczW75q9OLSSqoNIRjrduem5ggw8owwum41Ek1TTAZ4j5tWyqxoDrIpgeP0ZFVeiiKlS1p0FT9PZFhofVIhLZTYDPQ895E/M9rpyY6CzImk9RQSWaLopQjE6PJ96jHFCWGjyzBRDF7KyIDrDAxNqOSDcGbf3mR+PXaec27Pak0LvM0inAAh3AMHpxCA66hCT4QEPAMr/DmKOfFeXc+Zq0FJ5/Zhz9wPn8ALuWO4g==</latexit><latexit sha1_base64="Sa8ImVKkZ6SS5EoPbnsfUwkI5OA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBKJTdIqgHoejFk1RwrdIuJZtm29AkuyRZoSz9FV48qHj173jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7t3rOFWE+iTmsXoIsaacSeobZjh9SBTFIuS0FQ6vJn7riSrNYnlnRgkNBO5LFjGCjZUeb7rRRb3qVb1uueLW3CnQIvFyUoEczW75q9OLSSqoNIRjrduem5ggw8owwum41Ek1TTAZ4j5tWyqxoDrIpgeP0ZFVeiiKlS1p0FT9PZFhofVIhLZTYDPQ895E/M9rpyY6CzImk9RQSWaLopQjE6PJ96jHFCWGjyzBRDF7KyIDrDAxNqOSDcGbf3mR+PXaec27Pak0LvM0inAAh3AMHpxCA66hCT4QEPAMr/DmKOfFeXc+Zq0FJ5/Zhz9wPn8ALuWO4g==</latexit><latexit sha1_base64="Sa8ImVKkZ6SS5EoPbnsfUwkI5OA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBKJTdIqgHoejFk1RwrdIuJZtm29AkuyRZoSz9FV48qHj173jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7t3rOFWE+iTmsXoIsaacSeobZjh9SBTFIuS0FQ6vJn7riSrNYnlnRgkNBO5LFjGCjZUeb7rRRb3qVb1uueLW3CnQIvFyUoEczW75q9OLSSqoNIRjrduem5ggw8owwum41Ek1TTAZ4j5tWyqxoDrIpgeP0ZFVeiiKlS1p0FT9PZFhofVIhLZTYDPQ895E/M9rpyY6CzImk9RQSWaLopQjE6PJ96jHFCWGjyzBRDF7KyIDrDAxNqOSDcGbf3mR+PXaec27Pak0LvM0inAAh3AMHpxCA66hCT4QEPAMr/DmKOfFeXc+Zq0FJ5/Zhz9wPn8ALuWO4g==</latexit><latexit sha1_base64="Sa8ImVKkZ6SS5EoPbnsfUwkI5OA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBKJTdIqgHoejFk1RwrdIuJZtm29AkuyRZoSz9FV48qHj173jz35i2e9DWBwOP92aYmRcmnGnjut9OYWl5ZXWtuF7a2Nza3inv7t3rOFWE+iTmsXoIsaacSeobZjh9SBTFIuS0FQ6vJn7riSrNYnlnRgkNBO5LFjGCjZUeb7rRRb3qVb1uueLW3CnQIvFyUoEczW75q9OLSSqoNIRjrduem5ggw8owwum41Ek1TTAZ4j5tWyqxoDrIpgeP0ZFVeiiKlS1p0FT9PZFhofVIhLZTYDPQ895E/M9rpyY6CzImk9RQSWaLopQjE6PJ96jHFCWGjyzBRDF7KyIDrDAxNqOSDcGbf3mR+PXaec27Pak0LvM0inAAh3AMHpxCA66hCT4QEPAMr/DmKOfFeXc+Zq0FJ5/Zhz9wPn8ALuWO4g==</latexit>

 Large effort on addressing systematic effects 
 Volume effects:  
  Quenching effects from the heavy quarks:

643 ⇥ 128
<latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit><latexit sha1_base64="X1xDaCXbhgFKC0p48g5jX9xtk0U=">AAAB+HicbVBNT8JAEJ3iF+JX1aOXjcTEE2mRKN6IXjxiYoUEKtkuC2zYbpvdLQlp+CdePKjx6k/x5r9xCz0o+JJJXt6bycy8IOZMacf5tgpr6xubW8Xt0s7u3v6BfXj0qKJEEuqRiEeyHWBFORPU00xz2o4lxWHAaSsY32Z+a0KlYpF40NOY+iEeCjZgBGsj9Wz7svZ0gbqahVQht1ov9eyyU3HmQKvEzUkZcjR79le3H5EkpEITjpXquE6s/RRLzQins1I3UTTGZIyHtGOowGaTn84vn6Ezo/TRIJKmhEZz9fdEikOlpmFgOkOsR2rZy8T/vE6iB3U/ZSJONBVksWiQcKQjlMWA+kxSovnUEEwkM7ciMsISE23CykJwl19eJV61cl1x72vlxk2eRhFO4BTOwYUraMAdNMEDAhN4hld4s1LrxXq3PhatBSufOYY/sD5/AP5kkX0=</latexit>

 Results of  the Parton Distribution Functions on the lattice 
 Better understanding of  the systematic effects 
 More efficient ways to reach large momenta 

 Further improvement 
 More efficient techniques in the determination of  the 
disconnected contributions 
 Better assessment of  the excited states contamination

Summary
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+ + + + + +

C. Alexandrou et al. ,Phys. Rev. Lett. 119, 142002 (2017), 1706.02973
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 Discretization effects 
 Extrapolation to the continuum limit 
 Simulations for several lattice spacing 

 Finite volume effects
 Infinite volume limit  
 Simulations on larger volumes

 Excited States contamination
 Several methods (Plateau, Summation, Two-state fit) to isolate 
ground state 
 Noise-to-signal ratio increases rapidly at the physical point

 Simulations directly at the physical point
 Systematic effects from chiral extrapolation are eliminated

 Renormalization 
 Improved estimation using perturbative subtraction of lattice 
artifacts 
 Mixing is done perturbatively 

Systematic effects on the lattice
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Going to the physical point is 

a big challenge

LQCD progress

 Multi-grid solvers yielding around 100x 

improvement of  computer time at the 

physical point 

 Improved stochastic methods for 

suppressing noise in disconnected diagrams
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Going to the physical point is 

a big challenge

 Multiple collaborations simulating at 

the physical pion mass 

 Simulations at bigger volumes and 

smaller lattice spacings are desirable

LQCD progress

 Multi-grid solvers yielding around 100x 

improvement of  computer time at the 

physical point 

 Improved stochastic methods for 

suppressing noise in disconnected diagrams
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✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96
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<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge
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✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96

(ETMC) A. Abdel-Rehim et al. Phys. Rev. D95 094525 (2017), 

R. Frezzotti, G. C. Rossi, JHEP 0408 (2004) 007, Maximally twisted fermions: Automatic          improvementO(a)

Very attractive for hadron structure

 Plateau method
R(ts, tins, t0)

tins�t0�1
�������!
ts�tins�1

M

h
1 +O

⇣
e��E(tins�t0), e��E(ts�tins)

⌘i

<latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit>R
<latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge



Kyriakos Hadjiyiannakou Nucleon spin structure from LQCD  21

✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96

(ETMC) A. Abdel-Rehim et al. Phys. Rev. D95 094525 (2017), 

R. Frezzotti, G. C. Rossi, JHEP 0408 (2004) 007, Maximally twisted fermions: Automatic          improvementO(a)

Very attractive for hadron structure

 Plateau method
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<latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit>

 Summation method
X

tins
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<latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit>

R
<latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>
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<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge
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✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96

(ETMC) A. Abdel-Rehim et al. Phys. Rev. D95 094525 (2017), 

R. Frezzotti, G. C. Rossi, JHEP 0408 (2004) 007, Maximally twisted fermions: Automatic          improvementO(a)

Very attractive for hadron structure

 Two-state fit method
G3pt = A00e

�E0(ts�t0) +A01e
�E0(ts�tins)eE1(tins�t0)

+ A10e
�E1(ts�tins)e�E0(tins�t0) +A11e

�E1(ts�t0)
<latexit sha1_base64="S0kCzaJidV6xSemat6sPzgoe9IQ="></latexit><latexit sha1_base64="S0kCzaJidV6xSemat6sPzgoe9IQ="></latexit><latexit sha1_base64="S0kCzaJidV6xSemat6sPzgoe9IQ="></latexit><latexit sha1_base64="S0kCzaJidV6xSemat6sPzgoe9IQ="></latexit>

G2pt = c0e
�E0(ts�t0) + c1e

�E1(ts�t0)
<latexit sha1_base64="pUSG1MUXEyvkLdyXitfZkYdgjOo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARKtIyUwTtQiiK6LKCtYVehkyatqGZC8kZoQx9Fje+ihsXKt2JL2PazqK2Hgj5+b9zSM7vhoIrsKxvI7Wyura+kd7MbG3v7O6Z+wdPKogkZVUaiEDWXaKY4D6rAgfB6qFkxHMFq7mDmwmvPTOpeOA/wjBkLY/0fN7llIC2HLN0146LIYzwFaaOhVk7zt/qOweOyoNjnY7wmQZ2Auw54JhZq2BNCy8LOxFZlFTFMcfNTkAjj/lABVGqYVshtGIigVPBRplmpFhI6ID0WENLn3hMteLpiiN8op0O7gZSHx/w1J2fiImn1NBzdadHoK8W2cT8jzUi6F62Yu6HETCfzh7qRgJDgCd54Q6XjIIYakGo5PqvmPaJJBR0qhkdgr248rKoFgulgv1wni1fJ2mk0RE6RjlkowtURveogqqIohf0hj7Qp/FqvBtfxnjWmjKSmUP0p4yfX9ttn8A=</latexit><latexit sha1_base64="pUSG1MUXEyvkLdyXitfZkYdgjOo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARKtIyUwTtQiiK6LKCtYVehkyatqGZC8kZoQx9Fje+ihsXKt2JL2PazqK2Hgj5+b9zSM7vhoIrsKxvI7Wyura+kd7MbG3v7O6Z+wdPKogkZVUaiEDWXaKY4D6rAgfB6qFkxHMFq7mDmwmvPTOpeOA/wjBkLY/0fN7llIC2HLN0146LIYzwFaaOhVk7zt/qOweOyoNjnY7wmQZ2Auw54JhZq2BNCy8LOxFZlFTFMcfNTkAjj/lABVGqYVshtGIigVPBRplmpFhI6ID0WENLn3hMteLpiiN8op0O7gZSHx/w1J2fiImn1NBzdadHoK8W2cT8jzUi6F62Yu6HETCfzh7qRgJDgCd54Q6XjIIYakGo5PqvmPaJJBR0qhkdgr248rKoFgulgv1wni1fJ2mk0RE6RjlkowtURveogqqIohf0hj7Qp/FqvBtfxnjWmjKSmUP0p4yfX9ttn8A=</latexit><latexit sha1_base64="pUSG1MUXEyvkLdyXitfZkYdgjOo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARKtIyUwTtQiiK6LKCtYVehkyatqGZC8kZoQx9Fje+ihsXKt2JL2PazqK2Hgj5+b9zSM7vhoIrsKxvI7Wyura+kd7MbG3v7O6Z+wdPKogkZVUaiEDWXaKY4D6rAgfB6qFkxHMFq7mDmwmvPTOpeOA/wjBkLY/0fN7llIC2HLN0146LIYzwFaaOhVk7zt/qOweOyoNjnY7wmQZ2Auw54JhZq2BNCy8LOxFZlFTFMcfNTkAjj/lABVGqYVshtGIigVPBRplmpFhI6ID0WENLn3hMteLpiiN8op0O7gZSHx/w1J2fiImn1NBzdadHoK8W2cT8jzUi6F62Yu6HETCfzh7qRgJDgCd54Q6XjIIYakGo5PqvmPaJJBR0qhkdgr248rKoFgulgv1wni1fJ2mk0RE6RjlkowtURveogqqIohf0hj7Qp/FqvBtfxnjWmjKSmUP0p4yfX9ttn8A=</latexit><latexit sha1_base64="pUSG1MUXEyvkLdyXitfZkYdgjOo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARKtIyUwTtQiiK6LKCtYVehkyatqGZC8kZoQx9Fje+ihsXKt2JL2PazqK2Hgj5+b9zSM7vhoIrsKxvI7Wyura+kd7MbG3v7O6Z+wdPKogkZVUaiEDWXaKY4D6rAgfB6qFkxHMFq7mDmwmvPTOpeOA/wjBkLY/0fN7llIC2HLN0146LIYzwFaaOhVk7zt/qOweOyoNjnY7wmQZ2Auw54JhZq2BNCy8LOxFZlFTFMcfNTkAjj/lABVGqYVshtGIigVPBRplmpFhI6ID0WENLn3hMteLpiiN8op0O7gZSHx/w1J2fiImn1NBzdadHoK8W2cT8jzUi6F62Yu6HETCfzh7qRgJDgCd54Q6XjIIYakGo5PqvmPaJJBR0qhkdgr248rKoFgulgv1wni1fJ2mk0RE6RjlkowtURveogqqIohf0hj7Qp/FqvBtfxnjWmjKSmUP0p4yfX9ttn8A=</latexit>

M =
A00

c0
<latexit sha1_base64="L1FdJPtR/LpCIReExgWI1XBlbjA=">AAACCHicbVBNS8NAEN3Ur1q/oh69LBbBU9mIoB6EqhcvQgVjC00Jm+2mXbrZhN2NUEKuXvwrXjyoePUnePPfuGlz0NYHA4/3ZpiZFyScKY3Qt1VZWFxaXqmu1tbWNza37O2dexWnklCXxDyWnQArypmgrmaa004iKY4CTtvB6Krw2w9UKhaLOz1OaC/CA8FCRrA2km9DL8J6SDDPbnJ4Dr1QYpJd+BlCeZ4RH+W+XUcNNAGcJ05J6qBEy7e/vH5M0ogKTThWquugRPcyLDUjnOY1L1U0wWSEB7RrqMARVb1s8kkOD4zSh2EsTQkNJ+rviQxHSo2jwHQWd6tZrxD/87qpDk97GRNJqqkg00VhyqGOYREL7DNJieZjQzCRzNwKyRCbMLQJr2ZCcGZfnifuUeOs4dwe15uXZRpVsAf2wSFwwAlogmvQAi4g4BE8g1fwZj1ZL9a79TFtrVjlzC74A+vzBx9kmYk=</latexit><latexit sha1_base64="L1FdJPtR/LpCIReExgWI1XBlbjA=">AAACCHicbVBNS8NAEN3Ur1q/oh69LBbBU9mIoB6EqhcvQgVjC00Jm+2mXbrZhN2NUEKuXvwrXjyoePUnePPfuGlz0NYHA4/3ZpiZFyScKY3Qt1VZWFxaXqmu1tbWNza37O2dexWnklCXxDyWnQArypmgrmaa004iKY4CTtvB6Krw2w9UKhaLOz1OaC/CA8FCRrA2km9DL8J6SDDPbnJ4Dr1QYpJd+BlCeZ4RH+W+XUcNNAGcJ05J6qBEy7e/vH5M0ogKTThWquugRPcyLDUjnOY1L1U0wWSEB7RrqMARVb1s8kkOD4zSh2EsTQkNJ+rviQxHSo2jwHQWd6tZrxD/87qpDk97GRNJqqkg00VhyqGOYREL7DNJieZjQzCRzNwKyRCbMLQJr2ZCcGZfnifuUeOs4dwe15uXZRpVsAf2wSFwwAlogmvQAi4g4BE8g1fwZj1ZL9a79TFtrVjlzC74A+vzBx9kmYk=</latexit><latexit sha1_base64="L1FdJPtR/LpCIReExgWI1XBlbjA=">AAACCHicbVBNS8NAEN3Ur1q/oh69LBbBU9mIoB6EqhcvQgVjC00Jm+2mXbrZhN2NUEKuXvwrXjyoePUnePPfuGlz0NYHA4/3ZpiZFyScKY3Qt1VZWFxaXqmu1tbWNza37O2dexWnklCXxDyWnQArypmgrmaa004iKY4CTtvB6Krw2w9UKhaLOz1OaC/CA8FCRrA2km9DL8J6SDDPbnJ4Dr1QYpJd+BlCeZ4RH+W+XUcNNAGcJ05J6qBEy7e/vH5M0ogKTThWquugRPcyLDUjnOY1L1U0wWSEB7RrqMARVb1s8kkOD4zSh2EsTQkNJ+rviQxHSo2jwHQWd6tZrxD/87qpDk97GRNJqqkg00VhyqGOYREL7DNJieZjQzCRzNwKyRCbMLQJr2ZCcGZfnifuUeOs4dwe15uXZRpVsAf2wSFwwAlogmvQAi4g4BE8g1fwZj1ZL9a79TFtrVjlzC74A+vzBx9kmYk=</latexit><latexit sha1_base64="L1FdJPtR/LpCIReExgWI1XBlbjA=">AAACCHicbVBNS8NAEN3Ur1q/oh69LBbBU9mIoB6EqhcvQgVjC00Jm+2mXbrZhN2NUEKuXvwrXjyoePUnePPfuGlz0NYHA4/3ZpiZFyScKY3Qt1VZWFxaXqmu1tbWNza37O2dexWnklCXxDyWnQArypmgrmaa004iKY4CTtvB6Krw2w9UKhaLOz1OaC/CA8FCRrA2km9DL8J6SDDPbnJ4Dr1QYpJd+BlCeZ4RH+W+XUcNNAGcJ05J6qBEy7e/vH5M0ogKTThWquugRPcyLDUjnOY1L1U0wWSEB7RrqMARVb1s8kkOD4zSh2EsTQkNJ+rviQxHSo2jwHQWd6tZrxD/87qpDk97GRNJqqkg00VhyqGOYREL7DNJieZjQzCRzNwKyRCbMLQJr2ZCcGZfnifuUeOs4dwe15uXZRpVsAf2wSFwwAlogmvQAi4g4BE8g1fwZj1ZL9a79TFtrVjlzC74A+vzBx9kmYk=</latexit>

 Plateau method
R(ts, tins, t0)

tins�t0�1
�������!
ts�tins�1

M

h
1 +O

⇣
e��E(tins�t0), e��E(ts�tins)

⌘i

<latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit><latexit sha1_base64="rMzkBmBQhfLY66n3LXwp4WvBPec="></latexit>

 Summation method
X

tins

R(ts, tins, t0)
ts�t0�1
������! C +M(ts � t0) +O

�
e��Ets

�

<latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit><latexit sha1_base64="jbSRqG4GrAWCbb8j0BqK8UdntjA="></latexit>

R
<latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge
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✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96

(ETMC) A. Abdel-Rehim et al. Phys. Rev. D95 094525 (2017), 

R. Frezzotti, G. C. Rossi, JHEP 0408 (2004) 007, Maximally twisted Automatic          improvementO(a)

Very attractive for hadron 

R
<latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge

C. Alexandrou et al., Phys. Rev.  D96 (2017) no.5, 
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✦ Lattice spacing: a = 0.0938(3)(2) fm 
✦ mπ = 130 MeV 
✦ mπ L  = 2.98(1)

✦ Configurations Simulation by ETMC 
✦ Dynamical quarks: Nf =2 
✦ Lattice size: 483 x 96

(ETMC) A. Abdel-Rehim et al. Phys. Rev. D95 094525 (2017), 

R. Frezzotti, G. C. Rossi, JHEP 0408 (2004) 007, Maximally twisted Automatic          improvementO(a)

Very attractive for hadron 

R
<latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit><latexit sha1_base64="Bh/T0gTW4VSXn/yV2g8uGUc8oeU=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bMbbQhrLZTtu1m03Y3Qgl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZemAiujet+O4WV1bX1jeJmaWt7Z3evvH/woONUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0M/WbT6g0j+W9GScYRHQgeZ8zaqzUuOuWK27VnYEsEy8nFchR75a/Or2YpRFKwwTVuu25iQkyqgxnAielTqoxoWxEB9i2VNIIdZDNDp2QE6v0SD9WtqQhM/X3REYjrcdRaDsjaoZ60ZuK/3nt1PQvg4zLJDUo2XxRPxXExGT6NelxhcyIsSWUKW5vJWxIFWXGZlOyIXiLLy8T/6x6VfUa55XadZ5GEY7gGE7BgwuowS3UwQcGCM/wCm/Oo/PivDsf89aCk88cwh84nz8bLYyq</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

ts
<latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit><latexit sha1_base64="0m5iSGwCjJaJCGCykKzQaDGR6wA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnumV625dXcGsky8gtSgQLNX/er2E5bFXCGT1JiO56YY5FSjYJJPKt3M8JSyER3wjqWKxtwE+ezUCTmxSp9EibalkMzU3xM5jY0Zx6HtjCkOzaI3Ff/zOhlGl0EuVJohV2y+KMokwYRM/yZ9oTlDObaEMi3srYQNqaYMbToVG4K3+PIy8c/qV3Xv7rzWuC7SKMMRHMMpeHABDbiFJvjAYADP8ApvjnRenHfnY95acoqZQ/gD5/MH1yeNsg==</latexit>

t0
<latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit><latexit sha1_base64="+vNVWQGnuIazv2H1PJSOfKxR8Hw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHntur1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcd6Nbw==</latexit>

Extraction of the axial charge

C. Alexandrou et al., Phys. Rev.  D96 (2017) no.5, 

tins
<latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit><latexit sha1_base64="C9sClTAhnx84oorpQa3ux5Kf2TY=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIUL0VvXisYGyhDWWz3bRLN5uw+yKU0B/hxYOKV/+PN/+N2zYHbR1YGGbeY99MmEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRSG/u5UGbar9bcujsHWSVeQWpQoNWvfvUGCctirpBJakzXc1MMcqpRMMmnlV5meErZmA5511JFY26CfH7ulJxZZUCiRNunkMzV3xs5jY2ZxKGdjCmOzLI3E//zuhlGV4ENlGbIFVt8FGWSYEJm2clAaM5QTiyhTAt7K2EjqilD21DFluAtR14l/kX9uu7dX9aaN0UbZTiBUzgHDxrQhDtogQ8MxvAMr/DmpM6L8+58LEZLTrFzDH/gfP4ALrqPqQ==</latexit>

ts
<latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit>

ts
<latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit><latexit sha1_base64="PPxVEhINqzHIJw/I3gs8jlWwOg0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqN6KXjxWMLbQhrLZbtqlm03YnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbSSj/3cTPvVmlt35yCrxCtIDQq0+tWv3iBhWcwVMkmN6XpuikFONQom+bTSywxPKRvTIe9aqmjMTZDPj52SM6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQV5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7EheMsvrxL/on5d9+4va82bIo0ynMApnIMHDWjCHbTABwYCnuEV3hzlvDjvzseiteQUM8fwB87nD5sMjr4=</latexit>


