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No fermion disconnected 
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First principle calculation  
essential!
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Key physics issue is x=1 behavior: lim
x!1

f⇡
v (x) ⇠ (1� x)b
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Review in “Insights into the Emergence of Mass from Studies of Pion and Kaon Structure”, 
C. D. Roberts et al,  2102.01765 

 
PRL 124, 042002 (2020)



 What is the nature of the large-x  (1-x)b  behavior of pion valence PDF? 


 What happens to the quark-structure when pion is radially  excited?


 How is the quark structure of the Goldstone pion sensitive to the 
symmetry-broken vacuum structure?

Can we use lattice QCD as a complementary “theoretical collider” to learn 
about mass-gap in QCD and the non-perturbative origin of PDFs?

pion PDF in QCD and

 QCD-like theories

Chiral symmetry-broken

 QCD vacuum physics

Previous approaches 
DSE, BSE, Holography, …

Questions I want to address in this talk:



PDF as light-like separated q-q correlation
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Unequal real time :  
problem for lattice
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Distill leading-twist terms from Euclidean matrix elements 
at large-hadron momentum and/or short-distances

LaMET and SDF 
methodologies

X. Ji ’13  
A. Radyushkin ’17 
V. Braun, D. Muller ‘08



Computing the pion valence PDF



Computational details

HotQCD HISQ ensembles at two fine lattice spacings:

a = 0.06 fm, 483 ⇥ 64
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Pion momenta:
Pz 2 [0, 2.15] GeV
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Pz 2 [0, 2.42] GeV
<latexit sha1_base64="sV4lYKfd/PpNPsIwv6yLZOk/a+w=">AAACBXicbVA9SwNBEN2L3/EraqnFYhAsJNyFgJZBCy0jmCjkjrC3mSRL9vaO3TkxHmls/Cs2ForY+h/s/DduYgpNfDDweG+GmXlhIoVB1/1ycnPzC4tLyyv51bX1jc3C1nbDxKnmUOexjPVNyAxIoaCOAiXcJBpYFEq4DvtnI//6FrQRsbrCQQJBxLpKdARnaKVWYa/Wuqe+ULTpHpVLlXLgI9xh5tNzaAxbhaJbcsegs8SbkCKZoNYqfPrtmKcRKOSSGdP03ASDjGkUXMIw76cGEsb7rAtNSxWLwATZ+IshPbBKm3ZibUshHau/JzIWGTOIQtsZMeyZaW8k/uc1U+ycBJlQSYqg+M+iTiopxnQUCW0LDRzlwBLGtbC3Ut5jmnG0weVtCN70y7OkUS55bsm7rBSrp5M4lsku2SeHxCPHpEouSI3UCScP5Im8kFfn0Xl23pz3n9acM5nZIX/gfHwDvbKW0A==</latexit><latexit sha1_base64="sV4lYKfd/PpNPsIwv6yLZOk/a+w=">AAACBXicbVA9SwNBEN2L3/EraqnFYhAsJNyFgJZBCy0jmCjkjrC3mSRL9vaO3TkxHmls/Cs2ForY+h/s/DduYgpNfDDweG+GmXlhIoVB1/1ycnPzC4tLyyv51bX1jc3C1nbDxKnmUOexjPVNyAxIoaCOAiXcJBpYFEq4DvtnI//6FrQRsbrCQQJBxLpKdARnaKVWYa/Wuqe+ULTpHpVLlXLgI9xh5tNzaAxbhaJbcsegs8SbkCKZoNYqfPrtmKcRKOSSGdP03ASDjGkUXMIw76cGEsb7rAtNSxWLwATZ+IshPbBKm3ZibUshHau/JzIWGTOIQtsZMeyZaW8k/uc1U+ycBJlQSYqg+M+iTiopxnQUCW0LDRzlwBLGtbC3Ut5jmnG0weVtCN70y7OkUS55bsm7rBSrp5M4lsku2SeHxCPHpEouSI3UCScP5Im8kFfn0Xl23pz3n9acM5nZIX/gfHwDvbKW0A==</latexit><latexit sha1_base64="sV4lYKfd/PpNPsIwv6yLZOk/a+w=">AAACBXicbVA9SwNBEN2L3/EraqnFYhAsJNyFgJZBCy0jmCjkjrC3mSRL9vaO3TkxHmls/Cs2ForY+h/s/DduYgpNfDDweG+GmXlhIoVB1/1ycnPzC4tLyyv51bX1jc3C1nbDxKnmUOexjPVNyAxIoaCOAiXcJBpYFEq4DvtnI//6FrQRsbrCQQJBxLpKdARnaKVWYa/Wuqe+ULTpHpVLlXLgI9xh5tNzaAxbhaJbcsegs8SbkCKZoNYqfPrtmKcRKOSSGdP03ASDjGkUXMIw76cGEsb7rAtNSxWLwATZ+IshPbBKm3ZibUshHau/JzIWGTOIQtsZMeyZaW8k/uc1U+ycBJlQSYqg+M+iTiopxnQUCW0LDRzlwBLGtbC3Ut5jmnG0weVtCN70y7OkUS55bsm7rBSrp5M4lsku2SeHxCPHpEouSI3UCScP5Im8kFfn0Xl23pz3n9acM5nZIX/gfHwDvbKW0A==</latexit><latexit sha1_base64="sV4lYKfd/PpNPsIwv6yLZOk/a+w=">AAACBXicbVA9SwNBEN2L3/EraqnFYhAsJNyFgJZBCy0jmCjkjrC3mSRL9vaO3TkxHmls/Cs2ForY+h/s/DduYgpNfDDweG+GmXlhIoVB1/1ycnPzC4tLyyv51bX1jc3C1nbDxKnmUOexjPVNyAxIoaCOAiXcJBpYFEq4DvtnI//6FrQRsbrCQQJBxLpKdARnaKVWYa/Wuqe+ULTpHpVLlXLgI9xh5tNzaAxbhaJbcsegs8SbkCKZoNYqfPrtmKcRKOSSGdP03ASDjGkUXMIw76cGEsb7rAtNSxWLwATZ+IshPbBKm3ZibUshHau/JzIWGTOIQtsZMeyZaW8k/uc1U+ycBJlQSYqg+M+iTiopxnQUCW0LDRzlwBLGtbC3Ut5jmnG0weVtCN70y7OkUS55bsm7rBSrp5M4lsku2SeHxCPHpEouSI3UCScP5Im8kFfn0Xl23pz3n9acM5nZIX/gfHwDvbKW0A==</latexit>

300 MeV
<latexit sha1_base64="08UexT6cNxcpgigU3p6HgxU8m9w=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuCnoMevEiRDAPyC5hdtJJhsw+mOkV45Iv8eJBEa9+ijf/xkmyB00saCiquunuChIpNDrOt1VYWV1b3yhulra2d3bL9t5+U8ep4tDgsYxVO2AapIiggQIltBMFLAwktILR9dRvPYDSIo7ucZyAH7JBJPqCMzRS1y6fOY6H8IiZR2+hOenaFafqzECXiZuTCslR79pfXi/maQgRcsm07rhOgn7GFAouYVLyUg0J4yM2gI6hEQtB+9ns8Ak9NkqP9mNlKkI6U39PZCzUehwGpjNkONSL3lT8z+uk2L/0MxElKULE54v6qaQY02kKtCcUcJRjQxhXwtxK+ZApxtFkVTIhuIsvL5PmadV1qu7deaV2lcdRJIfkiJwQl1yQGrkhddIgnKTkmbySN+vJerHerY95a8HKZw7IH1ifP6w2knE=</latexit><latexit sha1_base64="08UexT6cNxcpgigU3p6HgxU8m9w=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuCnoMevEiRDAPyC5hdtJJhsw+mOkV45Iv8eJBEa9+ijf/xkmyB00saCiquunuChIpNDrOt1VYWV1b3yhulra2d3bL9t5+U8ep4tDgsYxVO2AapIiggQIltBMFLAwktILR9dRvPYDSIo7ucZyAH7JBJPqCMzRS1y6fOY6H8IiZR2+hOenaFafqzECXiZuTCslR79pfXi/maQgRcsm07rhOgn7GFAouYVLyUg0J4yM2gI6hEQtB+9ns8Ak9NkqP9mNlKkI6U39PZCzUehwGpjNkONSL3lT8z+uk2L/0MxElKULE54v6qaQY02kKtCcUcJRjQxhXwtxK+ZApxtFkVTIhuIsvL5PmadV1qu7deaV2lcdRJIfkiJwQl1yQGrkhddIgnKTkmbySN+vJerHerY95a8HKZw7IH1ifP6w2knE=</latexit><latexit sha1_base64="08UexT6cNxcpgigU3p6HgxU8m9w=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuCnoMevEiRDAPyC5hdtJJhsw+mOkV45Iv8eJBEa9+ijf/xkmyB00saCiquunuChIpNDrOt1VYWV1b3yhulra2d3bL9t5+U8ep4tDgsYxVO2AapIiggQIltBMFLAwktILR9dRvPYDSIo7ucZyAH7JBJPqCMzRS1y6fOY6H8IiZR2+hOenaFafqzECXiZuTCslR79pfXi/maQgRcsm07rhOgn7GFAouYVLyUg0J4yM2gI6hEQtB+9ns8Ak9NkqP9mNlKkI6U39PZCzUehwGpjNkONSL3lT8z+uk2L/0MxElKULE54v6qaQY02kKtCcUcJRjQxhXwtxK+ZApxtFkVTIhuIsvL5PmadV1qu7deaV2lcdRJIfkiJwQl1yQGrkhddIgnKTkmbySN+vJerHerY95a8HKZw7IH1ifP6w2knE=</latexit><latexit sha1_base64="08UexT6cNxcpgigU3p6HgxU8m9w=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuCnoMevEiRDAPyC5hdtJJhsw+mOkV45Iv8eJBEa9+ijf/xkmyB00saCiquunuChIpNDrOt1VYWV1b3yhulra2d3bL9t5+U8ep4tDgsYxVO2AapIiggQIltBMFLAwktILR9dRvPYDSIo7ucZyAH7JBJPqCMzRS1y6fOY6H8IiZR2+hOenaFafqzECXiZuTCslR79pfXi/maQgRcsm07rhOgn7GFAouYVLyUg0J4yM2gI6hEQtB+9ns8Ak9NkqP9mNlKkI6U39PZCzUehwGpjNkONSL3lT8z+uk2L/0MxElKULE54v6qaQY02kKtCcUcJRjQxhXwtxK+ZApxtFkVTIhuIsvL5PmadV1qu7deaV2lcdRJIfkiJwQl1yQGrkhddIgnKTkmbySN+vJerHerY95a8HKZw7IH1ifP6w2knE=</latexit>

Tadpole improved Wilson-clover valence fermion

Valence pion mass =

Source-sink separations ts 2 [0.36, 0.72] fm
<latexit sha1_base64="SVCQUZt7k+3b1zmCKgYxoOghiiI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgQkJSxbosunFZwT6gCWUynbRDJ5MwcyOW0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nSATX4DjfVm5peWV1Lb9e2Njc2t4p7u41dJwqyuo0FrFqBUQzwSWrAwfBWoliJAoEawaD67HfvGdK81jewTBhfkR6koecEjBSp3gIHY09LnHbsc8uTh27UvY9YA+QeTiMRp1iybGdCfAicWekhGaodYpfXjemacQkUEG0brtOAn5GFHAq2KjgpZolhA5Ij7UNlSRi2s8mf4zwsVG6OIyVKQl4ov6eyEik9TAKTGdEoK/nvbH4n9dOIbz0My6TFJik00VhKjDEeBwK7nLFKIihIYQqbm7FtE8UoWCiK5gQ3PmXF0mjbLuO7d6el6pXszjy6AAdoRPkogqqohtUQ3VE0SN6Rq/ozXqyXqx362PamrNmM/voD6zPH+Jul2o=</latexit><latexit sha1_base64="SVCQUZt7k+3b1zmCKgYxoOghiiI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgQkJSxbosunFZwT6gCWUynbRDJ5MwcyOW0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nSATX4DjfVm5peWV1Lb9e2Njc2t4p7u41dJwqyuo0FrFqBUQzwSWrAwfBWoliJAoEawaD67HfvGdK81jewTBhfkR6koecEjBSp3gIHY09LnHbsc8uTh27UvY9YA+QeTiMRp1iybGdCfAicWekhGaodYpfXjemacQkUEG0brtOAn5GFHAq2KjgpZolhA5Ij7UNlSRi2s8mf4zwsVG6OIyVKQl4ov6eyEik9TAKTGdEoK/nvbH4n9dOIbz0My6TFJik00VhKjDEeBwK7nLFKIihIYQqbm7FtE8UoWCiK5gQ3PmXF0mjbLuO7d6el6pXszjy6AAdoRPkogqqohtUQ3VE0SN6Rq/ozXqyXqx362PamrNmM/voD6zPH+Jul2o=</latexit><latexit sha1_base64="SVCQUZt7k+3b1zmCKgYxoOghiiI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgQkJSxbosunFZwT6gCWUynbRDJ5MwcyOW0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nSATX4DjfVm5peWV1Lb9e2Njc2t4p7u41dJwqyuo0FrFqBUQzwSWrAwfBWoliJAoEawaD67HfvGdK81jewTBhfkR6koecEjBSp3gIHY09LnHbsc8uTh27UvY9YA+QeTiMRp1iybGdCfAicWekhGaodYpfXjemacQkUEG0brtOAn5GFHAq2KjgpZolhA5Ij7UNlSRi2s8mf4zwsVG6OIyVKQl4ov6eyEik9TAKTGdEoK/nvbH4n9dOIbz0My6TFJik00VhKjDEeBwK7nLFKIihIYQqbm7FtE8UoWCiK5gQ3PmXF0mjbLuO7d6el6pXszjy6AAdoRPkogqqohtUQ3VE0SN6Rq/ozXqyXqx362PamrNmM/voD6zPH+Jul2o=</latexit><latexit sha1_base64="SVCQUZt7k+3b1zmCKgYxoOghiiI=">AAACB3icbVDLSsNAFJ3UV62vqktBBovgQkJSxbosunFZwT6gCWUynbRDJ5MwcyOW0J0bf8WNC0Xc+gvu/Bunj4W2HrhwOOde7r0nSATX4DjfVm5peWV1Lb9e2Njc2t4p7u41dJwqyuo0FrFqBUQzwSWrAwfBWoliJAoEawaD67HfvGdK81jewTBhfkR6koecEjBSp3gIHY09LnHbsc8uTh27UvY9YA+QeTiMRp1iybGdCfAicWekhGaodYpfXjemacQkUEG0brtOAn5GFHAq2KjgpZolhA5Ij7UNlSRi2s8mf4zwsVG6OIyVKQl4ov6eyEik9TAKTGdEoK/nvbH4n9dOIbz0My6TFJik00VhKjDEeBwK7nLFKIihIYQqbm7FtE8UoWCiK5gQ3PmXF0mjbLuO7d6el6pXszjy6AAdoRPkogqqohtUQ3VE0SN6Rq/ozXqyXqx362PamrNmM/voD6zPH+Jul2o=</latexit>

Statistics ⇠ 500(⇥32 AMA)
<latexit sha1_base64="gjklQ07qUmzf+ijRkxDX6Usk3vU=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdiNipaJNjZCBPOA7BJmJ7PJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufceLxZcgWV9G7ml5ZXVtfx6YWNza3vH3N1rqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNryZ+655JxaPwDkYxcwPSD7nPKQEtdU3sKB7gM8vCJQd4wBQ+qTjAHiB1cO2mNj7umkWrbE2BF4mdkSLKUO+aX04voknAQqCCKNWxrRjclEjgVLBxwUkUiwkdkj7raBoSvdRNp5+M8ZFWetiPpK4Q8FT9PZGSQKlR4OnOgMBAzXsT8T+vk4B/4aY8jBNgIZ0t8hOBIcKTWHCPS0ZBjDQhVHJ9K6YDIgkFHV5Bh2DPv7xImpWybZXt29Ni9TKLI48O0CEqIRudoyq6RnXUQBQ9omf0it6MJ+PFeDc+Zq05I5vZR39gfP4ANl6YHQ==</latexit><latexit sha1_base64="gjklQ07qUmzf+ijRkxDX6Usk3vU=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdiNipaJNjZCBPOA7BJmJ7PJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufceLxZcgWV9G7ml5ZXVtfx6YWNza3vH3N1rqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNryZ+655JxaPwDkYxcwPSD7nPKQEtdU3sKB7gM8vCJQd4wBQ+qTjAHiB1cO2mNj7umkWrbE2BF4mdkSLKUO+aX04voknAQqCCKNWxrRjclEjgVLBxwUkUiwkdkj7raBoSvdRNp5+M8ZFWetiPpK4Q8FT9PZGSQKlR4OnOgMBAzXsT8T+vk4B/4aY8jBNgIZ0t8hOBIcKTWHCPS0ZBjDQhVHJ9K6YDIgkFHV5Bh2DPv7xImpWybZXt29Ni9TKLI48O0CEqIRudoyq6RnXUQBQ9omf0it6MJ+PFeDc+Zq05I5vZR39gfP4ANl6YHQ==</latexit><latexit sha1_base64="gjklQ07qUmzf+ijRkxDX6Usk3vU=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdiNipaJNjZCBPOA7BJmJ7PJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufceLxZcgWV9G7ml5ZXVtfx6YWNza3vH3N1rqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNryZ+655JxaPwDkYxcwPSD7nPKQEtdU3sKB7gM8vCJQd4wBQ+qTjAHiB1cO2mNj7umkWrbE2BF4mdkSLKUO+aX04voknAQqCCKNWxrRjclEjgVLBxwUkUiwkdkj7raBoSvdRNp5+M8ZFWetiPpK4Q8FT9PZGSQKlR4OnOgMBAzXsT8T+vk4B/4aY8jBNgIZ0t8hOBIcKTWHCPS0ZBjDQhVHJ9K6YDIgkFHV5Bh2DPv7xImpWybZXt29Ni9TKLI48O0CEqIRudoyq6RnXUQBQ9omf0it6MJ+PFeDc+Zq05I5vZR39gfP4ANl6YHQ==</latexit><latexit sha1_base64="gjklQ07qUmzf+ijRkxDX6Usk3vU=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdiNipaJNjZCBPOA7BJmJ7PJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufceLxZcgWV9G7ml5ZXVtfx6YWNza3vH3N1rqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNryZ+655JxaPwDkYxcwPSD7nPKQEtdU3sKB7gM8vCJQd4wBQ+qTjAHiB1cO2mNj7umkWrbE2BF4mdkSLKUO+aX04voknAQqCCKNWxrRjclEjgVLBxwUkUiwkdkj7raBoSvdRNp5+M8ZFWetiPpK4Q8FT9PZGSQKlR4OnOgMBAzXsT8T+vk4B/4aY8jBNgIZ0t8hOBIcKTWHCPS0ZBjDQhVHJ9K6YDIgkFHV5Bh2DPv7xImpWybZXt29Ni9TKLI48O0CEqIRudoyq6RnXUQBQ9omf0it6MJ+PFeDc+Zq05I5vZR39gfP4ANl6YHQ==</latexit>
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�
<latexit sha1_base64="QPsQ295GSkA6s2JwvysTxpHUPQk="></latexit><latexit sha1_base64="QPsQ295GSkA6s2JwvysTxpHUPQk="></latexit><latexit sha1_base64="QPsQ295GSkA6s2JwvysTxpHUPQk="></latexit><latexit sha1_base64="QPsQ295GSkA6s2JwvysTxpHUPQk="></latexit>

Fit ITD to model PDFs 

Corresponding PDF

Reconstructing PDFs from lattice 



• Combined fits to two fine 
lattice spacing with a2  

corrections 

• Systematic error from fit 
range, scheme dependence, 
PDF ansatz

Towards continuum limit

X. Gao, NK et al,  PRD102 (2020) 9, 094513 



Infer from fits 

★ Downside: dependence on the complexity of ansatz

Model independent approach: 
  
★ Note the universal exponent of large 

moments

Path-forward: sensitivity to large moments

Large Pzz, but small z


Precision to compete with n! suppression

Large-x              behavior and lattice QCD(1� x)�
<latexit sha1_base64="JThBMQWcUsS1H8nrclyf/5ifV5g=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BItQD5ZEBD0WvXisYD+gjWWznbRLN5u4uymW0N/hxYMiXv0x3vw3btsctPXBwOO9GWbm+TFnSjvOt5VbWV1b38hvFra2d3b3ivsHDRUlkmKdRjySLZ8o5ExgXTPNsRVLJKHPsekPb6Z+c4RSsUjc63GMXkj6ggWMEm0kr+yePZ0+pB0fNZl0iyWn4sxgLxM3IyXIUOsWvzq9iCYhCk05UartOrH2UiI1oxwnhU6iMCZ0SPrYNlSQEJWXzo6e2CdG6dlBJE0Jbc/U3xMpCZUah77pDIkeqEVvKv7ntRMdXHkpE3GiUdD5oiDhto7saQJ2j0mkmo8NIVQyc6tNB0QSqk1OBROCu/jyMmmcV1yn4t5dlKrXWRx5OIJjKIMLl1CFW6hBHSg8wjO8wps1sl6sd+tj3pqzsplD+APr8wfD1pFx</latexit><latexit sha1_base64="JThBMQWcUsS1H8nrclyf/5ifV5g=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BItQD5ZEBD0WvXisYD+gjWWznbRLN5u4uymW0N/hxYMiXv0x3vw3btsctPXBwOO9GWbm+TFnSjvOt5VbWV1b38hvFra2d3b3ivsHDRUlkmKdRjySLZ8o5ExgXTPNsRVLJKHPsekPb6Z+c4RSsUjc63GMXkj6ggWMEm0kr+yePZ0+pB0fNZl0iyWn4sxgLxM3IyXIUOsWvzq9iCYhCk05UartOrH2UiI1oxwnhU6iMCZ0SPrYNlSQEJWXzo6e2CdG6dlBJE0Jbc/U3xMpCZUah77pDIkeqEVvKv7ntRMdXHkpE3GiUdD5oiDhto7saQJ2j0mkmo8NIVQyc6tNB0QSqk1OBROCu/jyMmmcV1yn4t5dlKrXWRx5OIJjKIMLl1CFW6hBHSg8wjO8wps1sl6sd+tj3pqzsplD+APr8wfD1pFx</latexit><latexit sha1_base64="JThBMQWcUsS1H8nrclyf/5ifV5g=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BItQD5ZEBD0WvXisYD+gjWWznbRLN5u4uymW0N/hxYMiXv0x3vw3btsctPXBwOO9GWbm+TFnSjvOt5VbWV1b38hvFra2d3b3ivsHDRUlkmKdRjySLZ8o5ExgXTPNsRVLJKHPsekPb6Z+c4RSsUjc63GMXkj6ggWMEm0kr+yePZ0+pB0fNZl0iyWn4sxgLxM3IyXIUOsWvzq9iCYhCk05UartOrH2UiI1oxwnhU6iMCZ0SPrYNlSQEJWXzo6e2CdG6dlBJE0Jbc/U3xMpCZUah77pDIkeqEVvKv7ntRMdXHkpE3GiUdD5oiDhto7saQJ2j0mkmo8NIVQyc6tNB0QSqk1OBROCu/jyMmmcV1yn4t5dlKrXWRx5OIJjKIMLl1CFW6hBHSg8wjO8wps1sl6sd+tj3pqzsplD+APr8wfD1pFx</latexit><latexit sha1_base64="JThBMQWcUsS1H8nrclyf/5ifV5g=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BItQD5ZEBD0WvXisYD+gjWWznbRLN5u4uymW0N/hxYMiXv0x3vw3btsctPXBwOO9GWbm+TFnSjvOt5VbWV1b38hvFra2d3b3ivsHDRUlkmKdRjySLZ8o5ExgXTPNsRVLJKHPsekPb6Z+c4RSsUjc63GMXkj6ggWMEm0kr+yePZ0+pB0fNZl0iyWn4sxgLxM3IyXIUOsWvzq9iCYhCk05UartOrH2UiI1oxwnhU6iMCZ0SPrYNlSQEJWXzo6e2CdG6dlBJE0Jbc/U3xMpCZUah77pDIkeqEVvKv7ntRMdXHkpE3GiUdD5oiDhto7saQJ2j0mkmo8NIVQyc6tNB0QSqk1OBROCu/jyMmmcV1yn4t5dlKrXWRx5OIJjKIMLl1CFW6hBHSg8wjO8wps1sl6sd+tj3pqzsplD+APr8wfD1pFx</latexit>



Other recent lattice computations of pion quark PDF

Taken from Joo et al (HadStruc), PRD 100 (2019) 11, 114512



z
<latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit>

M(z, Pz)
<latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="dXhP6+O2sNZHn6VT4jygAq3Aztk=">AAAB8HicbVBNS8NAFHypX7VWjb16WSxCBSmJl3oUvHgRKtgPaEPYbDft0s0m7G7ENuSvePGgiL/Gm//GTduDtg4sDDPv8WYnSDhT2nG+rdLW9s7uXnm/clA9PDq2T6pdFaeS0A6JeSz7AVaUM0E7mmlO+4mkOAo47QXT28LvPVGpWCwe9SyhXoTHgoWMYG0k364NI6wnBPPsPm/ML9v+/MK3607TWQBtEndF6rBC27e/hqOYpBEVmnCs1MB1Eu1lWGpGOM0rw1TRBJMpHtOBoQJHVHnZInuOzo0yQmEszRMaLdTfGxmOlJpFgZkskqp1rxD/8wapDq+9jIkk1VSQ5aEw5UjHqCgCjZikRPOZIZhIZrIiMsESE23qqpgS3PUvb5LuVdN1mu6DA2U4hTNogAstuIE7aEMHCDzDC7zBu5Vbr9bHsq6SteqtBn9gff4A/auSlA==</latexit><latexit sha1_base64="dXhP6+O2sNZHn6VT4jygAq3Aztk=">AAAB8HicbVBNS8NAFHypX7VWjb16WSxCBSmJl3oUvHgRKtgPaEPYbDft0s0m7G7ENuSvePGgiL/Gm//GTduDtg4sDDPv8WYnSDhT2nG+rdLW9s7uXnm/clA9PDq2T6pdFaeS0A6JeSz7AVaUM0E7mmlO+4mkOAo47QXT28LvPVGpWCwe9SyhXoTHgoWMYG0k364NI6wnBPPsPm/ML9v+/MK3607TWQBtEndF6rBC27e/hqOYpBEVmnCs1MB1Eu1lWGpGOM0rw1TRBJMpHtOBoQJHVHnZInuOzo0yQmEszRMaLdTfGxmOlJpFgZkskqp1rxD/8wapDq+9jIkk1VSQ5aEw5UjHqCgCjZikRPOZIZhIZrIiMsESE23qqpgS3PUvb5LuVdN1mu6DA2U4hTNogAstuIE7aEMHCDzDC7zBu5Vbr9bHsq6SteqtBn9gff4A/auSlA==</latexit><latexit sha1_base64="l7aynkWigL95wyGVaZXrU1DkOt8=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBItQQUriRpdFN26ECvYBbQiT6aQdOpmEmYnYhvyKGxeKuPVH3Pk3TtostPXAwOGce7lnjh8zKpVtfxultfWNza3ydmVnd2//wDysdmSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6TrT25yv/tIhKQRf1DTmLghGnEaUIyUljyzOgiRGmPE0rusPjtvebMzz6zZDXsOa5U4BalBgZZnfg2GEU5CwhVmSMq+Y8fKTZFQFDOSVQaJJDHCEzQifU05Col003n2zDrVytAKIqEfV9Zc/b2RolDKaejryTypXPZy8T+vn6jgyk0pjxNFOF4cChJmqcjKi7CGVBCs2FQThAXVWS08RgJhpeuq6BKc5S+vks5Fw7Ebzr1da14XdZThGE6gDg5cQhNuoQVtwPAEz/AKb0ZmvBjvxsditGQUO0fwB8bnD1qgk/Y=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit><latexit sha1_base64="pkdkl/dDbBcOKT3ObGMpbH4RNzo=">AAAB+3icbVDLSsNAFL3xWesr1qWbYBEqSElE0GXRjRuhgn1AG8JkOmmHTiZhZiK2Ib/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb38bK6tr6xmZpq7y9s7u3bx5U2jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxxze533kkQtKIP6hJTNwQDTkNKEZKS55Z6YdIjTBi6V1Wm541vempZ1btuj2DtUycglShQNMzv/qDCCch4QozJGXPsWPlpkgoihnJyv1EkhjhMRqSnqYchUS66Sx7Zp1oZWAFkdCPK2um/t5IUSjlJPT1ZJ5ULnq5+J/XS1Rw5aaUx4kiHM8PBQmzVGTlRVgDKghWbKIJwoLqrBYeIYGw0nWVdQnO4peXSfu87th15/6i2rgu6ijBERxDDRy4hAbcQhNagOEJnuEV3ozMeDHejY/56IpR7BzCHxifP1vgk/o=</latexit>

z
⇠

a
<latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit> z
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<latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit> z
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<latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit>

Lattice corrections important
1-loop is good

perturbative, but higher loop?

Genuine non-perturbative physics+ 
higher twist effects(⇤2z2)n

<latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit>

Sensitivity to higher moments

Roadmap for future precision lattice studies of pion PDF



How does quark structure change when pion is radially 
excited?

arXiv:2101.11632,  X. Gao, NK et al



⇡
<latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit>

139 MeV

⇡0
<latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit>

1300 MeV

1
<latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit> Volume

Pi(1300) :  non-Goldstone 0- meson to compare and contrast with the Goldstone 0- 

Are there tell-tale differences in their partonic structures?

PDG ‘19

Theoretical expections in the chiral limit : mq ! 0
<latexit sha1_base64="75oxzELfeF3EXypoM2MrO+q9Vg0=">AAACBXicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhNnZ3mTIzO46MyuEkLMf4FU/wZt49Tv8An/DSbIHk1jQUFR3010VpIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDOssEYlqBVSj4DHWDTcCW6lCKgOBzWBwM+k3n1BpnsT3ZpiiL2kv5hFn1FjpQXYfScckxO2Wym7FnYIsEy8nZchR65Z+OmHCMomxYYJq3fbc1PgjqgxnAsfFTqYxpWxAe9i2NKYStT+aPjwmp1YJSZQoW7EhU/XvxohKrYcysJOSmr5e7E3E/3rtzERX/ojHaWYwZrNDUSaItThxT0KukBkxtIQyxe2vhPWposzYjOauaGuqj+G4aJPxFnNYJo3ziudWvLuLcvU6z6gAx3ACZ+DBJVThFmpQBwYSXuAV3pxn5935cD5noytOvnMEc3C+fgHZhJiZ</latexit><latexit sha1_base64="75oxzELfeF3EXypoM2MrO+q9Vg0=">AAACBXicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhNnZ3mTIzO46MyuEkLMf4FU/wZt49Tv8An/DSbIHk1jQUFR3010VpIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDOssEYlqBVSj4DHWDTcCW6lCKgOBzWBwM+k3n1BpnsT3ZpiiL2kv5hFn1FjpQXYfScckxO2Wym7FnYIsEy8nZchR65Z+OmHCMomxYYJq3fbc1PgjqgxnAsfFTqYxpWxAe9i2NKYStT+aPjwmp1YJSZQoW7EhU/XvxohKrYcysJOSmr5e7E3E/3rtzERX/ojHaWYwZrNDUSaItThxT0KukBkxtIQyxe2vhPWposzYjOauaGuqj+G4aJPxFnNYJo3ziudWvLuLcvU6z6gAx3ACZ+DBJVThFmpQBwYSXuAV3pxn5935cD5noytOvnMEc3C+fgHZhJiZ</latexit><latexit sha1_base64="75oxzELfeF3EXypoM2MrO+q9Vg0=">AAACBXicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhNnZ3mTIzO46MyuEkLMf4FU/wZt49Tv8An/DSbIHk1jQUFR3010VpIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDOssEYlqBVSj4DHWDTcCW6lCKgOBzWBwM+k3n1BpnsT3ZpiiL2kv5hFn1FjpQXYfScckxO2Wym7FnYIsEy8nZchR65Z+OmHCMomxYYJq3fbc1PgjqgxnAsfFTqYxpWxAe9i2NKYStT+aPjwmp1YJSZQoW7EhU/XvxohKrYcysJOSmr5e7E3E/3rtzERX/ojHaWYwZrNDUSaItThxT0KukBkxtIQyxe2vhPWposzYjOauaGuqj+G4aJPxFnNYJo3ziudWvLuLcvU6z6gAx3ACZ+DBJVThFmpQBwYSXuAV3pxn5935cD5noytOvnMEc3C+fgHZhJiZ</latexit><latexit sha1_base64="75oxzELfeF3EXypoM2MrO+q9Vg0=">AAACBXicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhNnZ3mTIzO46MyuEkLMf4FU/wZt49Tv8An/DSbIHk1jQUFR3010VpIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDOssEYlqBVSj4DHWDTcCW6lCKgOBzWBwM+k3n1BpnsT3ZpiiL2kv5hFn1FjpQXYfScckxO2Wym7FnYIsEy8nZchR65Z+OmHCMomxYYJq3fbc1PgjqgxnAsfFTqYxpWxAe9i2NKYStT+aPjwmp1YJSZQoW7EhU/XvxohKrYcysJOSmr5e7E3E/3rtzERX/ojHaWYwZrNDUSaItThxT0KukBkxtIQyxe2vhPWposzYjOauaGuqj+G4aJPxFnNYJo3ziudWvLuLcvU6z6gAx3ACZ+DBJVThFmpQBwYSXuAV3pxn5935cD5noytOvnMEc3C+fgHZhJiZ</latexit>

M⇡ ! 0
<latexit sha1_base64="3UvbPfLqA7bbo/qv8kersHkUDeU=">AAACB3icbVBLSgNBEK2Jvxh/UZduGoPgKsyIoMugGzdCBPOBzBB6enqSJj3dQ3ePEIYcwAO41SO4E7cewxN4DTvJLEzig4LHqyqq3gtTzrRx3W+ntLa+sblV3q7s7O7tH1QPj9paZorQFpFcqm6INeVM0JZhhtNuqihOQk474eh22u88UaWZFI9mnNIgwQPBYkawsVLvvu+nDPlGIrdfrbl1dwa0SryC1KBAs1/98SNJsoQKQzjWuue5qQlyrAwjnE4qfqZpiskID2jPUoETqoN89vIEnVklQrFUtoRBM/XvRo4TrcdJaCcTbIZ6uTcV/+v1MhNfBzkTaWaoIPNDccaRtTj1jyKmKDF8bAkmitlfERlihYmxKS1c0dbUkEaTik3GW85hlbQv6p5b9x4ua42bIqMynMApnIMHV9CAO2hCCwhIeIFXeHOenXfnw/mcj5acYucYFuB8/QIv0plR</latexit><latexit sha1_base64="3UvbPfLqA7bbo/qv8kersHkUDeU=">AAACB3icbVBLSgNBEK2Jvxh/UZduGoPgKsyIoMugGzdCBPOBzBB6enqSJj3dQ3ePEIYcwAO41SO4E7cewxN4DTvJLEzig4LHqyqq3gtTzrRx3W+ntLa+sblV3q7s7O7tH1QPj9paZorQFpFcqm6INeVM0JZhhtNuqihOQk474eh22u88UaWZFI9mnNIgwQPBYkawsVLvvu+nDPlGIrdfrbl1dwa0SryC1KBAs1/98SNJsoQKQzjWuue5qQlyrAwjnE4qfqZpiskID2jPUoETqoN89vIEnVklQrFUtoRBM/XvRo4TrcdJaCcTbIZ6uTcV/+v1MhNfBzkTaWaoIPNDccaRtTj1jyKmKDF8bAkmitlfERlihYmxKS1c0dbUkEaTik3GW85hlbQv6p5b9x4ua42bIqMynMApnIMHV9CAO2hCCwhIeIFXeHOenXfnw/mcj5acYucYFuB8/QIv0plR</latexit><latexit sha1_base64="3UvbPfLqA7bbo/qv8kersHkUDeU=">AAACB3icbVBLSgNBEK2Jvxh/UZduGoPgKsyIoMugGzdCBPOBzBB6enqSJj3dQ3ePEIYcwAO41SO4E7cewxN4DTvJLEzig4LHqyqq3gtTzrRx3W+ntLa+sblV3q7s7O7tH1QPj9paZorQFpFcqm6INeVM0JZhhtNuqihOQk474eh22u88UaWZFI9mnNIgwQPBYkawsVLvvu+nDPlGIrdfrbl1dwa0SryC1KBAs1/98SNJsoQKQzjWuue5qQlyrAwjnE4qfqZpiskID2jPUoETqoN89vIEnVklQrFUtoRBM/XvRo4TrcdJaCcTbIZ6uTcV/+v1MhNfBzkTaWaoIPNDccaRtTj1jyKmKDF8bAkmitlfERlihYmxKS1c0dbUkEaTik3GW85hlbQv6p5b9x4ua42bIqMynMApnIMHV9CAO2hCCwhIeIFXeHOenXfnw/mcj5acYucYFuB8/QIv0plR</latexit><latexit sha1_base64="3UvbPfLqA7bbo/qv8kersHkUDeU=">AAACB3icbVBLSgNBEK2Jvxh/UZduGoPgKsyIoMugGzdCBPOBzBB6enqSJj3dQ3ePEIYcwAO41SO4E7cewxN4DTvJLEzig4LHqyqq3gtTzrRx3W+ntLa+sblV3q7s7O7tH1QPj9paZorQFpFcqm6INeVM0JZhhtNuqihOQk474eh22u88UaWZFI9mnNIgwQPBYkawsVLvvu+nDPlGIrdfrbl1dwa0SryC1KBAs1/98SNJsoQKQzjWuue5qQlyrAwjnE4qfqZpiskID2jPUoETqoN89vIEnVklQrFUtoRBM/XvRo4TrcdJaCcTbIZ6uTcV/+v1MhNfBzkTaWaoIPNDccaRtTj1jyKmKDF8bAkmitlfERlihYmxKS1c0dbUkEaTik3GW85hlbQv6p5b9x4ua42bIqMynMApnIMHV9CAO2hCCwhIeIFXeHOenXfnw/mcj5acYucYFuB8/QIv0plR</latexit>

F⇡ ! # 6= 0
<latexit sha1_base64="8sExOzhZ+ctKwzDAuHgUdcKsQoE=">AAACF3icbVDLSsNAFJ34rPUVdSVuBovgqiQi6LIoiMsK9gFNKJPJTTt0MokzE6GE4nf4AW71E9yJW5d+gb/htM3Cth4YOJxzL3fOCVLOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2wFRwJmAhmaaQzuVQOKAQysYXI/91iNIxRJxr4cp+DHpCRYxSrSRuvbhTddLGfZ0grFX8R4yEhoiADtdu+JUnQnwInELUkEF6l37xwsTmsUgNOVEqY7rpNrPidSMchiVvUxBSuiA9KBjqCAxKD+fRBjhE6OEOEqkeULjifp3IyexUsM4MJMx0X01743F/7xOpqNLP2cizTQIOj0UZRybwOM+cMgkUM2HhhAqmfkrpn0iCdWmtZkryoTqQzgqm2bc+R4WSfOs6jpV9+68UrsqOiqhI3SMTpGLLlAN3aI6aiCKntALekVv1rP1bn1Yn9PRJavYOUAzsL5+Aa6knjw=</latexit><latexit sha1_base64="8sExOzhZ+ctKwzDAuHgUdcKsQoE=">AAACF3icbVDLSsNAFJ34rPUVdSVuBovgqiQi6LIoiMsK9gFNKJPJTTt0MokzE6GE4nf4AW71E9yJW5d+gb/htM3Cth4YOJxzL3fOCVLOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2wFRwJmAhmaaQzuVQOKAQysYXI/91iNIxRJxr4cp+DHpCRYxSrSRuvbhTddLGfZ0grFX8R4yEhoiADtdu+JUnQnwInELUkEF6l37xwsTmsUgNOVEqY7rpNrPidSMchiVvUxBSuiA9KBjqCAxKD+fRBjhE6OEOEqkeULjifp3IyexUsM4MJMx0X01743F/7xOpqNLP2cizTQIOj0UZRybwOM+cMgkUM2HhhAqmfkrpn0iCdWmtZkryoTqQzgqm2bc+R4WSfOs6jpV9+68UrsqOiqhI3SMTpGLLlAN3aI6aiCKntALekVv1rP1bn1Yn9PRJavYOUAzsL5+Aa6knjw=</latexit><latexit sha1_base64="8sExOzhZ+ctKwzDAuHgUdcKsQoE=">AAACF3icbVDLSsNAFJ34rPUVdSVuBovgqiQi6LIoiMsK9gFNKJPJTTt0MokzE6GE4nf4AW71E9yJW5d+gb/htM3Cth4YOJxzL3fOCVLOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2wFRwJmAhmaaQzuVQOKAQysYXI/91iNIxRJxr4cp+DHpCRYxSrSRuvbhTddLGfZ0grFX8R4yEhoiADtdu+JUnQnwInELUkEF6l37xwsTmsUgNOVEqY7rpNrPidSMchiVvUxBSuiA9KBjqCAxKD+fRBjhE6OEOEqkeULjifp3IyexUsM4MJMx0X01743F/7xOpqNLP2cizTQIOj0UZRybwOM+cMgkUM2HhhAqmfkrpn0iCdWmtZkryoTqQzgqm2bc+R4WSfOs6jpV9+68UrsqOiqhI3SMTpGLLlAN3aI6aiCKntALekVv1rP1bn1Yn9PRJavYOUAzsL5+Aa6knjw=</latexit><latexit sha1_base64="8sExOzhZ+ctKwzDAuHgUdcKsQoE=">AAACF3icbVDLSsNAFJ34rPUVdSVuBovgqiQi6LIoiMsK9gFNKJPJTTt0MokzE6GE4nf4AW71E9yJW5d+gb/htM3Cth4YOJxzL3fOCVLOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2wFRwJmAhmaaQzuVQOKAQysYXI/91iNIxRJxr4cp+DHpCRYxSrSRuvbhTddLGfZ0grFX8R4yEhoiADtdu+JUnQnwInELUkEF6l37xwsTmsUgNOVEqY7rpNrPidSMchiVvUxBSuiA9KBjqCAxKD+fRBjhE6OEOEqkeULjifp3IyexUsM4MJMx0X01743F/7xOpqNLP2cizTQIOj0UZRybwOM+cMgkUM2HhhAqmfkrpn0iCdWmtZkryoTqQzgqm2bc+R4WSfOs6jpV9+68UrsqOiqhI3SMTpGLLlAN3aI6aiCKntALekVv1rP1bn1Yn9PRJavYOUAzsL5+Aa6knjw=</latexit>

F⇡0 ! 0
<latexit sha1_base64="skSufSjSXe+atGbLAuZalFY2D2k=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFQVxWsLXQhDCZ3LRDZ5IwMxFK6Gf4AW71E9yJWz/AL/A3nLZZ2NYDFw7n3Mu994QZZ0o7zrdVWVldW9+obta2tnd29+z9g45Kc0mhTVOeym5IFHCWQFszzaGbSSAi5PAYDm8m/uMTSMXS5EGPMvAF6ScsZpRoIwX20W1QeBnzMskEjLGnU4yxE9h1p+FMgZeJW5I6KtEK7B8vSmkuINGUE6V6rpNpvyBSM8phXPNyBRmhQ9KHnqEJEaD8Ynr+GJ8aJcJxKk0lGk/VvxMFEUqNRGg6BdEDtehNxP+8Xq7jK79gSZZrSOhsUZxzbJ6cZIEjJoFqPjKEUMnMrZgOiCRUm8Tmtijz1ACicc0k4y7msEw65w3Xabj3F/XmdZlRFR2jE3SGXHSJmugOtVAbUVSgF/SK3qxn6936sD5nrRWrnDlEc7C+fgE2EZ2Q</latexit><latexit sha1_base64="skSufSjSXe+atGbLAuZalFY2D2k=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFQVxWsLXQhDCZ3LRDZ5IwMxFK6Gf4AW71E9yJWz/AL/A3nLZZ2NYDFw7n3Mu994QZZ0o7zrdVWVldW9+obta2tnd29+z9g45Kc0mhTVOeym5IFHCWQFszzaGbSSAi5PAYDm8m/uMTSMXS5EGPMvAF6ScsZpRoIwX20W1QeBnzMskEjLGnU4yxE9h1p+FMgZeJW5I6KtEK7B8vSmkuINGUE6V6rpNpvyBSM8phXPNyBRmhQ9KHnqEJEaD8Ynr+GJ8aJcJxKk0lGk/VvxMFEUqNRGg6BdEDtehNxP+8Xq7jK79gSZZrSOhsUZxzbJ6cZIEjJoFqPjKEUMnMrZgOiCRUm8Tmtijz1ACicc0k4y7msEw65w3Xabj3F/XmdZlRFR2jE3SGXHSJmugOtVAbUVSgF/SK3qxn6936sD5nrRWrnDlEc7C+fgE2EZ2Q</latexit><latexit sha1_base64="skSufSjSXe+atGbLAuZalFY2D2k=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFQVxWsLXQhDCZ3LRDZ5IwMxFK6Gf4AW71E9yJWz/AL/A3nLZZ2NYDFw7n3Mu994QZZ0o7zrdVWVldW9+obta2tnd29+z9g45Kc0mhTVOeym5IFHCWQFszzaGbSSAi5PAYDm8m/uMTSMXS5EGPMvAF6ScsZpRoIwX20W1QeBnzMskEjLGnU4yxE9h1p+FMgZeJW5I6KtEK7B8vSmkuINGUE6V6rpNpvyBSM8phXPNyBRmhQ9KHnqEJEaD8Ynr+GJ8aJcJxKk0lGk/VvxMFEUqNRGg6BdEDtehNxP+8Xq7jK79gSZZrSOhsUZxzbJ6cZIEjJoFqPjKEUMnMrZgOiCRUm8Tmtijz1ACicc0k4y7msEw65w3Xabj3F/XmdZlRFR2jE3SGXHSJmugOtVAbUVSgF/SK3qxn6936sD5nrRWrnDlEc7C+fgE2EZ2Q</latexit><latexit sha1_base64="skSufSjSXe+atGbLAuZalFY2D2k=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFQVxWsLXQhDCZ3LRDZ5IwMxFK6Gf4AW71E9yJWz/AL/A3nLZZ2NYDFw7n3Mu994QZZ0o7zrdVWVldW9+obta2tnd29+z9g45Kc0mhTVOeym5IFHCWQFszzaGbSSAi5PAYDm8m/uMTSMXS5EGPMvAF6ScsZpRoIwX20W1QeBnzMskEjLGnU4yxE9h1p+FMgZeJW5I6KtEK7B8vSmkuINGUE6V6rpNpvyBSM8phXPNyBRmhQ9KHnqEJEaD8Ynr+GJ8aJcJxKk0lGk/VvxMFEUqNRGg6BdEDtehNxP+8Xq7jK79gSZZrSOhsUZxzbJ6cZIEjJoFqPjKEUMnMrZgOiCRUm8Tmtijz1ACicc0k4y7msEw65w3Xabj3F/XmdZlRFR2jE3SGXHSJmugOtVAbUVSgF/SK3qxn6936sD5nrRWrnDlEc7C+fgE2EZ2Q</latexit>

M⇡0 ! # 6= 0
<latexit sha1_base64="R1P1+KtK7j+Fky4kCp3a1NnB4KQ=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl040aoYB/QhDCZ3LZDJ5M4MxFK6Nbv8APc6ie4E7f6Bf6G0zYL23pg4HDOvdw5J0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdkKigDMBTc00h04qgcQhh3Y4vJ747UeQiiXiXo9S8GPSF6zHKNFGCmx8G+ReyrxUshjG2NMJxl7Ve8hIhD0B2AnsqlNzpsDLxC1IFRVoBPaPFyU0i0FoyolSXddJtZ8TqRnlMK54mYKU0CHpQ9dQQWJQfj5NMsYnRolwL5HmCY2n6t+NnMRKjeLQTMZED9SiNxH/87qZ7l36ORNppkHQ2aFexrHJO6kFR0wC1XxkCKGSmb9iOiCSUG3Km7uiTKgBROOKacZd7GGZtM5qrlNz786r9auiozI6QsfoFLnoAtXRDWqgJqLoCb2gV/RmPVvv1of1ORstWcXOIZqD9fULYkeh2g==</latexit><latexit sha1_base64="R1P1+KtK7j+Fky4kCp3a1NnB4KQ=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl040aoYB/QhDCZ3LZDJ5M4MxFK6Nbv8APc6ie4E7f6Bf6G0zYL23pg4HDOvdw5J0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdkKigDMBTc00h04qgcQhh3Y4vJ747UeQiiXiXo9S8GPSF6zHKNFGCmx8G+ReyrxUshjG2NMJxl7Ve8hIhD0B2AnsqlNzpsDLxC1IFRVoBPaPFyU0i0FoyolSXddJtZ8TqRnlMK54mYKU0CHpQ9dQQWJQfj5NMsYnRolwL5HmCY2n6t+NnMRKjeLQTMZED9SiNxH/87qZ7l36ORNppkHQ2aFexrHJO6kFR0wC1XxkCKGSmb9iOiCSUG3Km7uiTKgBROOKacZd7GGZtM5qrlNz786r9auiozI6QsfoFLnoAtXRDWqgJqLoCb2gV/RmPVvv1of1ORstWcXOIZqD9fULYkeh2g==</latexit><latexit sha1_base64="R1P1+KtK7j+Fky4kCp3a1NnB4KQ=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl040aoYB/QhDCZ3LZDJ5M4MxFK6Nbv8APc6ie4E7f6Bf6G0zYL23pg4HDOvdw5J0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdkKigDMBTc00h04qgcQhh3Y4vJ747UeQiiXiXo9S8GPSF6zHKNFGCmx8G+ReyrxUshjG2NMJxl7Ve8hIhD0B2AnsqlNzpsDLxC1IFRVoBPaPFyU0i0FoyolSXddJtZ8TqRnlMK54mYKU0CHpQ9dQQWJQfj5NMsYnRolwL5HmCY2n6t+NnMRKjeLQTMZED9SiNxH/87qZ7l36ORNppkHQ2aFexrHJO6kFR0wC1XxkCKGSmb9iOiCSUG3Km7uiTKgBROOKacZd7GGZtM5qrlNz786r9auiozI6QsfoFLnoAtXRDWqgJqLoCb2gV/RmPVvv1of1ORstWcXOIZqD9fULYkeh2g==</latexit><latexit sha1_base64="R1P1+KtK7j+Fky4kCp3a1NnB4KQ=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl040aoYB/QhDCZ3LZDJ5M4MxFK6Nbv8APc6ie4E7f6Bf6G0zYL23pg4HDOvdw5J0w5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdkKigDMBTc00h04qgcQhh3Y4vJ747UeQiiXiXo9S8GPSF6zHKNFGCmx8G+ReyrxUshjG2NMJxl7Ve8hIhD0B2AnsqlNzpsDLxC1IFRVoBPaPFyU0i0FoyolSXddJtZ8TqRnlMK54mYKU0CHpQ9dQQWJQfj5NMsYnRolwL5HmCY2n6t+NnMRKjeLQTMZED9SiNxH/87qZ7l36ORNppkHQ2aFexrHJO6kFR0wC1XxkCKGSmb9iOiCSUG3Km7uiTKgBROOKacZd7GGZtM5qrlNz786r9auiozI6QsfoFLnoAtXRDWqgJqLoCb2gV/RmPVvv1of1ORstWcXOIZqD9fULYkeh2g==</latexit>

⇤QCD
<latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit>

⇤QCD
<latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit><latexit sha1_base64="IA2TSc7n73s54U60c4cZUCiHsqc=">AAACD3icbVBLTsMwFHT4lvJLYcnGokJiVSUICZYVZcGCRSvRj9REkeO4rVXbiWwHVEU5BAdgC0dgh9hyBE7ANXDbLGjLSJZGM/P0nidMGFXacb6ttfWNza3t0k55d2//4NCuHHVUnEpM2jhmseyFSBFGBWlrqhnpJZIgHjLSDceNqd99JFLRWDzoSUJ8joaCDihG2kiBXfHuTThCQeZJDluN2zywq07NmQGuErcgVVCgGdg/XhTjlBOhMUNK9V0n0X6GpKaYkbzspYokCI/RkPQNFYgT5Wez03N4ZpQIDmJpntBwpv6dyBBXasJDk+RIj9SyNxX/8/qpHlz7GRVJqonA80WDlEEdw2kPMKKSYM0mhiAsqbkV4hGSCGvT1sIWZT41IlFeNs24yz2sks5FzXVqbuuyWr8pOiqBE3AKzoELrkAd3IEmaAMMnsALeAVv1rP1bn1Yn/PomlXMHIMFWF+/y5OcVQ==</latexit>

Previous lattice works: 
Mastropas, Richards ’14 
McNeile, Michael ‘06



⇡
<latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit>

300 MeV

⇡0
<latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit>

1300 MeV
⇡<latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="KAXPPjeaAG1Rggy3fxbNWhTLNBI=">AAAB+HicbVDLSgNBEOyNrxijRq9eFoPgKex60aPgxWME84BkCbOzvcmQ2ZlhZlYMS45+gFf9BG/iz/gF/oaTx8EkFjQUVd10d8WKM2OD4NsrbW3v7O6V9ysH1cOj49pJtW1krim2qORSd2NikDOBLcssx67SSLKYYyce3838zhNqw6R4tBOFUUaGgqWMEuukTp8opeXzoFYPGsEc/iYJl6QOSzQHtZ9+ImmeobCUE2N6YaBsVBBtGeU4rfRzg4rQMRliz1FBMjRRMT936l84JfFTqV0J68/VvxMFyYyZZLHrzIgdmXVvJv7n9XKb3kQFEyq3KOhiUZpz30p/9rufMI3U8okjhGrmbvXpiGhCrUtoZYtxT40wmVZcMuF6DpukfdUIg0b4EEAZzuAcLiGEa7iFe2hCCyiM4RXe4N178T68z0WGJW8Z5imswPv6BQjAlyE=</latexit><latexit sha1_base64="KAXPPjeaAG1Rggy3fxbNWhTLNBI=">AAAB+HicbVDLSgNBEOyNrxijRq9eFoPgKex60aPgxWME84BkCbOzvcmQ2ZlhZlYMS45+gFf9BG/iz/gF/oaTx8EkFjQUVd10d8WKM2OD4NsrbW3v7O6V9ysH1cOj49pJtW1krim2qORSd2NikDOBLcssx67SSLKYYyce3838zhNqw6R4tBOFUUaGgqWMEuukTp8opeXzoFYPGsEc/iYJl6QOSzQHtZ9+ImmeobCUE2N6YaBsVBBtGeU4rfRzg4rQMRliz1FBMjRRMT936l84JfFTqV0J68/VvxMFyYyZZLHrzIgdmXVvJv7n9XKb3kQFEyq3KOhiUZpz30p/9rufMI3U8okjhGrmbvXpiGhCrUtoZYtxT40wmVZcMuF6DpukfdUIg0b4EEAZzuAcLiGEa7iFe2hCCyiM4RXe4N178T68z0WGJW8Z5imswPv6BQjAlyE=</latexit><latexit sha1_base64="6Y5pfQ9ykuPIX6wCm6JlAxbpm+8=">AAACA3icbVC7TgMxENzjGcIrQEljESFRRXc0UEbQUAaJPKTkFPl8vsSKz7ZsHyI6peQDaOET6BAtH8IX8Bs4yRUkYaSVRjO72t2JFGfG+v63t7a+sbm1Xdop7+7tHxxWjo5bRmaa0CaRXOpOhA3lTNCmZZbTjtIUpxGn7Wh0O/Xbj1QbJsWDHSsapnggWMIItk5q97BSWj71K1W/5s+AVklQkCoUaPQrP71YkiylwhKOjekGvrJhjrVlhNNJuZcZqjAZ4QHtOipwSk2Yz86doHOnxCiR2pWwaKb+nchxasw4jVxniu3QLHtT8T+vm9nkOsyZUJmlgswXJRlHVqLp7yhmmhLLx45gopm7FZEh1phYl9DCFuOeGtJ4UnbJBMs5rJLWZS3wa8G9X63fFBmV4BTO4AICuII63EEDmkBgBC/wCm/es/fufXif89Y1r5g5gQV4X7+ZkZiL</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="KAXPPjeaAG1Rggy3fxbNWhTLNBI=">AAAB+HicbVDLSgNBEOyNrxijRq9eFoPgKex60aPgxWME84BkCbOzvcmQ2ZlhZlYMS45+gFf9BG/iz/gF/oaTx8EkFjQUVd10d8WKM2OD4NsrbW3v7O6V9ysH1cOj49pJtW1krim2qORSd2NikDOBLcssx67SSLKYYyce3838zhNqw6R4tBOFUUaGgqWMEuukTp8opeXzoFYPGsEc/iYJl6QOSzQHtZ9+ImmeobCUE2N6YaBsVBBtGeU4rfRzg4rQMRliz1FBMjRRMT936l84JfFTqV0J68/VvxMFyYyZZLHrzIgdmXVvJv7n9XKb3kQFEyq3KOhiUZpz30p/9rufMI3U8okjhGrmbvXpiGhCrUtoZYtxT40wmVZcMuF6DpukfdUIg0b4EEAZzuAcLiGEa7iFe2hCCyiM4RXe4N178T68z0WGJW8Z5imswPv6BQjAlyE=</latexit><latexit sha1_base64="KAXPPjeaAG1Rggy3fxbNWhTLNBI=">AAAB+HicbVDLSgNBEOyNrxijRq9eFoPgKex60aPgxWME84BkCbOzvcmQ2ZlhZlYMS45+gFf9BG/iz/gF/oaTx8EkFjQUVd10d8WKM2OD4NsrbW3v7O6V9ysH1cOj49pJtW1krim2qORSd2NikDOBLcssx67SSLKYYyce3838zhNqw6R4tBOFUUaGgqWMEuukTp8opeXzoFYPGsEc/iYJl6QOSzQHtZ9+ImmeobCUE2N6YaBsVBBtGeU4rfRzg4rQMRliz1FBMjRRMT936l84JfFTqV0J68/VvxMFyYyZZLHrzIgdmXVvJv7n9XKb3kQFEyq3KOhiUZpz30p/9rufMI3U8okjhGrmbvXpiGhCrUtoZYtxT40wmVZcMuF6DpukfdUIg0b4EEAZzuAcLiGEa7iFe2hCCyiM4RXe4N178T68z0WGJW8Z5imswPv6BQjAlyE=</latexit><latexit sha1_base64="6Y5pfQ9ykuPIX6wCm6JlAxbpm+8=">AAACA3icbVC7TgMxENzjGcIrQEljESFRRXc0UEbQUAaJPKTkFPl8vsSKz7ZsHyI6peQDaOET6BAtH8IX8Bs4yRUkYaSVRjO72t2JFGfG+v63t7a+sbm1Xdop7+7tHxxWjo5bRmaa0CaRXOpOhA3lTNCmZZbTjtIUpxGn7Wh0O/Xbj1QbJsWDHSsapnggWMIItk5q97BSWj71K1W/5s+AVklQkCoUaPQrP71YkiylwhKOjekGvrJhjrVlhNNJuZcZqjAZ4QHtOipwSk2Yz86doHOnxCiR2pWwaKb+nchxasw4jVxniu3QLHtT8T+vm9nkOsyZUJmlgswXJRlHVqLp7yhmmhLLx45gopm7FZEh1phYl9DCFuOeGtJ4UnbJBMs5rJLWZS3wa8G9X63fFBmV4BTO4AICuII63EEDmkBgBC/wCm/es/fufXif89Y1r5g5gQV4X7+ZkZiL</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit><latexit sha1_base64="e5NV6zN2qMYpDcETPOWWf4SFgF0=">AAACA3icbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4B2KJnMnTY0k4QkI5bSpR/gVj/Bnbj1Q/wCf8O0nYVtPXDhcM693HtPpDgz1ve/vcLa+sbmVnG7tLO7t39QPjxqGplpCg0qudTtiBjgTEDDMsuhrTSQNOLQioa3U7/1CNowKR7sSEGYkr5gCaPEOqnVJUpp+dQrV/yqPwNeJUFOKihHvVf+6caSZikISzkxphP4yoZjoi2jHCalbmZAETokfeg4KkgKJhzPzp3gM6fEOJHalbB4pv6dGJPUmFEauc6U2IFZ9qbif14ns8l1OGZCZRYEnS9KMo6txNPfccw0UMtHjhCqmbsV0wHRhFqX0MIW454aQDwpuWSC5RxWSfOiGvjV4P6yUrvJMyqiE3SKzlGArlAN3aE6aiCKhugFvaI379l79z68z3lrwctnjtECvK9fmtGYjw==</latexit> (1300+150) MeV

⇡
<latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit><latexit sha1_base64="nFFTDFucJyov8X5fHYdv/rsZmPQ=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSQzfhvXLFrbozkFXi5aQCOeq98k83jFkaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmzSkj6sbIlDZmpfycyGmk9jgLbGVEz1MveVPzP66Smf+1nXCapQcnmi/qpICYm079JyBUyI8aWUKa4vZWwIVWUGZvOwhZtnxpiOCnZZLzlHFZJ86LquVXv/rJSu8kzKsIJnMI5eHAFNbiDOjSAwQBe4BXenGfn3flwPuetBSefOYYFOF+/MgOWpg==</latexit>

⇡0
<latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit><latexit sha1_base64="/d/EJIHsUHla7NGhT+zaxeKfxf0=">AAACBnicbVDLSsNAFJ34rPVVdekmWARXJRFBl0U3LivYBzaxTCY37dCZyTAzEUro3g9wq5/gTtz6G36Bv+G0zcK2HrhwOOde7r0nkoxq43nfzsrq2vrGZmmrvL2zu7dfOThs6TRTBJokZanqRFgDowKahhoGHakA84hBOxreTPz2EyhNU3FvRhJCjvuCJpRgY6WHQNLHQCrKoVepejVvCneZ+AWpogKNXuUniFOScRCGMKx11/ekCXOsDCUMxuUg0yAxGeI+dC0VmIMO8+nFY/fUKrGbpMqWMO5U/TuRY671iEe2k2Mz0IveRPzP62YmuQpzKmRmQJDZoiRjrkndyftuTBUQw0aWYKKovdUlA6wwMTakuS3aPjWAeFy2yfiLOSyT1nnN92r+3UW1fl1kVELH6ASdIR9dojq6RQ3URAQJ9IJe0Zvz7Lw7H87nrHXFKWaO0Bycr1/PqpnD</latexit>

1
<latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit><latexit sha1_base64="E0ZFfkKfjz1KpkygLI/58K3c7ac=">AAACAnicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5acdOJmHmRgihOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufcePxFco+N8W6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0kKOAbqKARr6Ajj++nfqdJ1Cax/IBswS8iA4lDzmjaKR2n8sQs0G15tSdGexV4hakRgo0B9WffhCzNAKJTFCte66ToJdThZwJmFT6qYaEsjEdQs9QSSPQXj67dmKfGSWww1iZkmjP1L8TOY20ziLfdEYUR3rZm4r/eb0Uw2sv5zJJESSbLwpTYWNsT1+3A66AocgMoUxxc6vNRlRRhiaghS3aPDWCYFIxybjLOayS9kXdderu/WWtcVNkVCYn5JScE5dckQa5I03SIow8khfySt6sZ+vd+rA+560lq5g5Jguwvn4BwFmYFQ==</latexit> Volume Finite volume

300 MeV

Method for the first go at this problem:

Perform the study In fixed finite volume:  convert resonance into a finite volume eigenstate

Use local pion creation operators to suppress contributions from multi-particle states

ūd|0i = c0|⇡i+ c1|⇡0i+ c2|⇡, ⇢i+ c3|⇡,⇡,⇡i+ . . .
<latexit sha1_base64="vb6p8C5/IGzYj93wkppU95WuPU8="></latexit><latexit sha1_base64="vb6p8C5/IGzYj93wkppU95WuPU8="></latexit><latexit sha1_base64="vb6p8C5/IGzYj93wkppU95WuPU8="></latexit><latexit sha1_base64="vb6p8C5/IGzYj93wkppU95WuPU8="></latexit>

Room for lot of improvements:  Luscher method,  GEVP with extended operator basis,…



The 1st excited state in pion 2-pt function follows  
single-particle dispersion with mass close to that of pi(1300) 

Dispersion relation obtained numerically:

Ground state

An effective 2nd excitation

1st excitation



h00
<latexit sha1_base64="c1bYDNsDFRgGefK/7+U/zNlZSl4=">AAACAnicbVDLSsNAFJ3UV62vqks3g0VwVSYi6LLoxmUF+4A2lMnkph07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4NoR8O6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0DDcCuokCGvkCOv74dup3nkBpHssHM0nAi+hQ8pAzaqzUHg0yQvJBtUbqZAa8StyC1FCB5qD60w9ilkYgDRNU655LEuNlVBnOBOSVfqohoWxMh9CzVNIItJfNrs3xmVUCHMbKljR4pv6dyGik9STybWdEzUgve1PxP6+XmvDay7hMUgOSzReFqcAmxtPXccAVMCMmllCmuL0VsxFVlBkb0MIWbZ8aQZBXbDLucg6rpH1Rd0ndvb+sNW6KjMroBJ2ic+SiK9RAd6iJWoihR/SCXtGb8+y8Ox/O57y15BQzx2gBztcvG1WXrg==</latexit><latexit sha1_base64="c1bYDNsDFRgGefK/7+U/zNlZSl4=">AAACAnicbVDLSsNAFJ3UV62vqks3g0VwVSYi6LLoxmUF+4A2lMnkph07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4NoR8O6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0DDcCuokCGvkCOv74dup3nkBpHssHM0nAi+hQ8pAzaqzUHg0yQvJBtUbqZAa8StyC1FCB5qD60w9ilkYgDRNU655LEuNlVBnOBOSVfqohoWxMh9CzVNIItJfNrs3xmVUCHMbKljR4pv6dyGik9STybWdEzUgve1PxP6+XmvDay7hMUgOSzReFqcAmxtPXccAVMCMmllCmuL0VsxFVlBkb0MIWbZ8aQZBXbDLucg6rpH1Rd0ndvb+sNW6KjMroBJ2ic+SiK9RAd6iJWoihR/SCXtGb8+y8Ox/O57y15BQzx2gBztcvG1WXrg==</latexit><latexit sha1_base64="c1bYDNsDFRgGefK/7+U/zNlZSl4=">AAACAnicbVDLSsNAFJ3UV62vqks3g0VwVSYi6LLoxmUF+4A2lMnkph07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4NoR8O6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0DDcCuokCGvkCOv74dup3nkBpHssHM0nAi+hQ8pAzaqzUHg0yQvJBtUbqZAa8StyC1FCB5qD60w9ilkYgDRNU655LEuNlVBnOBOSVfqohoWxMh9CzVNIItJfNrs3xmVUCHMbKljR4pv6dyGik9STybWdEzUgve1PxP6+XmvDay7hMUgOSzReFqcAmxtPXccAVMCMmllCmuL0VsxFVlBkb0MIWbZ8aQZBXbDLucg6rpH1Rd0ndvb+sNW6KjMroBJ2ic+SiK9RAd6iJWoihR/SCXtGb8+y8Ox/O57y15BQzx2gBztcvG1WXrg==</latexit><latexit sha1_base64="c1bYDNsDFRgGefK/7+U/zNlZSl4=">AAACAnicbVDLSsNAFJ3UV62vqks3g0VwVSYi6LLoxmUF+4A2lMnkph07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4NoR8O6W19Y3NrfJ2ZWd3b/+genjU1nGqGLRYLGLV9akGwSW0DDcCuokCGvkCOv74dup3nkBpHssHM0nAi+hQ8pAzaqzUHg0yQvJBtUbqZAa8StyC1FCB5qD60w9ilkYgDRNU655LEuNlVBnOBOSVfqohoWxMh9CzVNIItJfNrs3xmVUCHMbKljR4pv6dyGik9STybWdEzUgve1PxP6+XmvDay7hMUgOSzReFqcAmxtPXccAVMCMmllCmuL0VsxFVlBkb0MIWbZ8aQZBXbDLucg6rpH1Rd0ndvb+sNW6KjMroBJ2ic+SiK9RAd6iJWoihR/SCXtGb8+y8Ox/O57y15BQzx2gBztcvG1WXrg==</latexit>

h11
<latexit sha1_base64="oQde7wyZ/fRZgtaGZ9fswbApl0E=">AAACAnicbVDLSsNAFL2pr1pfVZduBovgqmRE0GXRjcsK9gFtKJPJpB07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4Nq777ZTW1jc2t8rblZ3dvf2D6uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr++Hbqd56Y0jyWD2aSMC8iQ8lDTomxUns0yDDOB9WaW3dnQKsEF6QGBZqD6k8/iGkaMWmoIFr3sJsYLyPKcCpYXumnmiWEjsmQ9SyVJGLay2bX5ujMKgEKY2VLGjRT/05kJNJ6Evm2MyJmpJe9qfif10tNeO1lXCapYZLOF4WpQCZG09dRwBWjRkwsIVRxeyuiI6IINTaghS3aPjViQV6xyeDlHFZJ+6KO3Tq+v6w1boqMynACp3AOGK6gAXfQhBZQeIQXeIU359l5dz6cz3lrySlmjmEBztcvHoqXsA==</latexit><latexit sha1_base64="oQde7wyZ/fRZgtaGZ9fswbApl0E=">AAACAnicbVDLSsNAFL2pr1pfVZduBovgqmRE0GXRjcsK9gFtKJPJpB07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4Nq777ZTW1jc2t8rblZ3dvf2D6uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr++Hbqd56Y0jyWD2aSMC8iQ8lDTomxUns0yDDOB9WaW3dnQKsEF6QGBZqD6k8/iGkaMWmoIFr3sJsYLyPKcCpYXumnmiWEjsmQ9SyVJGLay2bX5ujMKgEKY2VLGjRT/05kJNJ6Evm2MyJmpJe9qfif10tNeO1lXCapYZLOF4WpQCZG09dRwBWjRkwsIVRxeyuiI6IINTaghS3aPjViQV6xyeDlHFZJ+6KO3Tq+v6w1boqMynACp3AOGK6gAXfQhBZQeIQXeIU359l5dz6cz3lrySlmjmEBztcvHoqXsA==</latexit><latexit sha1_base64="oQde7wyZ/fRZgtaGZ9fswbApl0E=">AAACAnicbVDLSsNAFL2pr1pfVZduBovgqmRE0GXRjcsK9gFtKJPJpB07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4Nq777ZTW1jc2t8rblZ3dvf2D6uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr++Hbqd56Y0jyWD2aSMC8iQ8lDTomxUns0yDDOB9WaW3dnQKsEF6QGBZqD6k8/iGkaMWmoIFr3sJsYLyPKcCpYXumnmiWEjsmQ9SyVJGLay2bX5ujMKgEKY2VLGjRT/05kJNJ6Evm2MyJmpJe9qfif10tNeO1lXCapYZLOF4WpQCZG09dRwBWjRkwsIVRxeyuiI6IINTaghS3aPjViQV6xyeDlHFZJ+6KO3Tq+v6w1boqMynACp3AOGK6gAXfQhBZQeIQXeIU359l5dz6cz3lrySlmjmEBztcvHoqXsA==</latexit><latexit sha1_base64="oQde7wyZ/fRZgtaGZ9fswbApl0E=">AAACAnicbVDLSsNAFL2pr1pfVZduBovgqmRE0GXRjcsK9gFtKJPJpB07mYSZiVBCdn6AW/0Ed+LWH/EL/A2nbRa29cCFwzn3cu89fiK4Nq777ZTW1jc2t8rblZ3dvf2D6uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr++Hbqd56Y0jyWD2aSMC8iQ8lDTomxUns0yDDOB9WaW3dnQKsEF6QGBZqD6k8/iGkaMWmoIFr3sJsYLyPKcCpYXumnmiWEjsmQ9SyVJGLay2bX5ujMKgEKY2VLGjRT/05kJNJ6Evm2MyJmpJe9qfif10tNeO1lXCapYZLOF4WpQCZG09dRwBWjRkwsIVRxeyuiI6IINTaghS3aPjViQV6xyeDlHFZJ+6KO3Tq+v6w1boqMynACp3AOGK6gAXfQhBZQeIQXeIU359l5dz6cz3lrySlmjmEBztcvHoqXsA==</latexit>

Fit ground state and excited state

 (0)
<latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit>

 (z)
<latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit>

W (0, z)
<latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit>

⌧
⇡̂(ts)

<latexit sha1_base64="dPZZb+raF8/ucpQj7vyUr7cI2Fs=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjcsK9gFNCJPpNB06mYSZG6GEbvwOP8CtfoI7cevGL/A3nLZZ2NYDA4dz7mPuCVPBNTjOt7Wyura+sVnaKm/v7O7t2weHLZ1kirImTUSiOiHRTHDJmsBBsE6qGIlDwdrh8Hbitx+Z0jyRDzBKmR+TSPI+pwSMFNgnXsijKPcEkZFgY+wNCHgpr0Kgz3FgV5yaMwVeJm5BKq hAI7B/vF5Cs5hJoIJo3XWdFPycKODUTC97mWYpoUMSsa6hksRM+/n0ijE+M0oP9xNlngQ8Vf925CTWehSHpjImMNCL3kT8z+tm0L/2cy7TDJiks0X9TGBI8CQS3OOKURAjQwhV3PwV0wFRhIIJbm6LNkcNWG9cNsm4izksk9ZFzXVq7v1lpX5TZFRCx+gUVZGLrlAd3aEGaiKKntALekVv1rP1bn1Yn7PSFavoOUJzsL5+AYg7oP0=</latexit><latexit sha1_base64="dPZZb+raF8/ucpQj7vyUr7cI2Fs=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjcsK9gFNCJPpNB06mYSZG6GEbvwOP8CtfoI7cevGL/A3nLZZ2NYDA4dz7mPuCVPBNTjOt7Wyura+sVnaKm/v7O7t2weHLZ1kirImTUSiOiHRTHDJmsBBsE6qGIlDwdrh8Hbitx+Z0jyRDzBKmR+TSPI+pwSMFNgnXsijKPcEkZFgY+wNCHgpr0Kgz3FgV5yaMwVeJm5BKq hAI7B/vF5Cs5hJoIJo3XWdFPycKODUTC97mWYpoUMSsa6hksRM+/n0ijE+M0oP9xNlngQ8Vf925CTWehSHpjImMNCL3kT8z+tm0L/2cy7TDJiks0X9TGBI8CQS3OOKURAjQwhV3PwV0wFRhIIJbm6LNkcNWG9cNsm4izksk9ZFzXVq7v1lpX5TZFRCx+gUVZGLrlAd3aEGaiKKntALekVv1rP1bn1Yn7PSFavoOUJzsL5+AYg7oP0=</latexit><latexit sha1_base64="dPZZb+raF8/ucpQj7vyUr7cI2Fs=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjcsK9gFNCJPpNB06mYSZG6GEbvwOP8CtfoI7cevGL/A3nLZZ2NYDA4dz7mPuCVPBNTjOt7Wyura+sVnaKm/v7O7t2weHLZ1kirImTUSiOiHRTHDJmsBBsE6qGIlDwdrh8Hbitx+Z0jyRDzBKmR+TSPI+pwSMFNgnXsijKPcEkZFgY+wNCHgpr0Kgz3FgV5yaMwVeJm5BKq hAI7B/vF5Cs5hJoIJo3XWdFPycKODUTC97mWYpoUMSsa6hksRM+/n0ijE+M0oP9xNlngQ8Vf925CTWehSHpjImMNCL3kT8z+tm0L/2cy7TDJiks0X9TGBI8CQS3OOKURAjQwhV3PwV0wFRhIIJbm6LNkcNWG9cNsm4izksk9ZFzXVq7v1lpX5TZFRCx+gUVZGLrlAd3aEGaiKKntALekVv1rP1bn1Yn7PSFavoOUJzsL5+AYg7oP0=</latexit><latexit sha1_base64="dPZZb+raF8/ucpQj7vyUr7cI2Fs=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GXRjcsK9gFNCJPpNB06mYSZG6GEbvwOP8CtfoI7cevGL/A3nLZZ2NYDA4dz7mPuCVPBNTjOt7Wyura+sVnaKm/v7O7t2weHLZ1kirImTUSiOiHRTHDJmsBBsE6qGIlDwdrh8Hbitx+Z0jyRDzBKmR+TSPI+pwSMFNgnXsijKPcEkZFgY+wNCHgpr0Kgz3FgV5yaMwVeJm5BKq hAI7B/vF5Cs5hJoIJo3XWdFPycKODUTC97mWYpoUMSsa6hksRM+/n0ijE+M0oP9xNlngQ8Vf925CTWehSHpjImMNCL3kT8z+tm0L/2cy7TDJiks0X9TGBI8CQS3OOKURAjQwhV3PwV0wFRhIIJbm6LNkcNWG9cNsm4izksk9ZFzXVq7v1lpX5TZFRCx+gUVZGLrlAd3aEGaiKKntALekVv1rP1bn1Yn7PSFavoOUJzsL5+AYg7oP0=</latexit>

⇡̂†(0)

�

<latexit sha1_base64="4FLj1dzVzI07AHaa2q52Xlnm/cw=">AAACIHicbVDLSsNAFJ34tr6qLt0MFkE3JRFBl6IblxXsA5pYbiY36eBkEmYmQgnd+x1+gFv9BHfiUn/A33D6WGj1wMDhnPuYe8JccG1c98OZm19YXFpeWa2srW9sblW3d1o6KxTDJstEpjohaBRcYtNwI7CTK4Q0FNgO7y5HfvseleaZvDGDHIMUEsljzsBYqVfdp34fjJ/zWz+CJEF16B5RP+RJUvoKZCJw2KvW3Lo7Bv1LvCmpkSkaveqXH2WsSFEaJkDrrufmJihBGc7svIpfaMyB3UGCXUslpKiDcnzLkB5YJaJxpuyTho7Vnx0lpFoP0tBWpmD6etYbif953cLEZ0HJZV4YlGyyKC4ENRkdBUMjrpAZMbAEmOL2r5T1QQEzNr5fW7Q9qo/RsGKT8WZz+Etax3XPrXvXJ7Xzi2lGK2SP7JND4pFTck6uSIM0CSMP5Ik8kxfn0Xl13pz3SemcM+3ZJb/gfH4D7P6jTQ==</latexit><latexit sha1_base64="4FLj1dzVzI07AHaa2q52Xlnm/cw=">AAACIHicbVDLSsNAFJ34tr6qLt0MFkE3JRFBl6IblxXsA5pYbiY36eBkEmYmQgnd+x1+gFv9BHfiUn/A33D6WGj1wMDhnPuYe8JccG1c98OZm19YXFpeWa2srW9sblW3d1o6KxTDJstEpjohaBRcYtNwI7CTK4Q0FNgO7y5HfvseleaZvDGDHIMUEsljzsBYqVfdp34fjJ/zWz+CJEF16B5RP+RJUvoKZCJw2KvW3Lo7Bv1LvCmpkSkaveqXH2WsSFEaJkDrrufmJihBGc7svIpfaMyB3UGCXUslpKiDcnzLkB5YJaJxpuyTho7Vnx0lpFoP0tBWpmD6etYbif953cLEZ0HJZV4YlGyyKC4ENRkdBUMjrpAZMbAEmOL2r5T1QQEzNr5fW7Q9qo/RsGKT8WZz+Etax3XPrXvXJ7Xzi2lGK2SP7JND4pFTck6uSIM0CSMP5Ik8kxfn0Xl13pz3SemcM+3ZJb/gfH4D7P6jTQ==</latexit><latexit sha1_base64="4FLj1dzVzI07AHaa2q52Xlnm/cw=">AAACIHicbVDLSsNAFJ34tr6qLt0MFkE3JRFBl6IblxXsA5pYbiY36eBkEmYmQgnd+x1+gFv9BHfiUn/A33D6WGj1wMDhnPuYe8JccG1c98OZm19YXFpeWa2srW9sblW3d1o6KxTDJstEpjohaBRcYtNwI7CTK4Q0FNgO7y5HfvseleaZvDGDHIMUEsljzsBYqVfdp34fjJ/zWz+CJEF16B5RP+RJUvoKZCJw2KvW3Lo7Bv1LvCmpkSkaveqXH2WsSFEaJkDrrufmJihBGc7svIpfaMyB3UGCXUslpKiDcnzLkB5YJaJxpuyTho7Vnx0lpFoP0tBWpmD6etYbif953cLEZ0HJZV4YlGyyKC4ENRkdBUMjrpAZMbAEmOL2r5T1QQEzNr5fW7Q9qo/RsGKT8WZz+Etax3XPrXvXJ7Xzi2lGK2SP7JND4pFTck6uSIM0CSMP5Ik8kxfn0Xl13pz3SemcM+3ZJb/gfH4D7P6jTQ==</latexit><latexit sha1_base64="4FLj1dzVzI07AHaa2q52Xlnm/cw=">AAACIHicbVDLSsNAFJ34tr6qLt0MFkE3JRFBl6IblxXsA5pYbiY36eBkEmYmQgnd+x1+gFv9BHfiUn/A33D6WGj1wMDhnPuYe8JccG1c98OZm19YXFpeWa2srW9sblW3d1o6KxTDJstEpjohaBRcYtNwI7CTK4Q0FNgO7y5HfvseleaZvDGDHIMUEsljzsBYqVfdp34fjJ/zWz+CJEF16B5RP+RJUvoKZCJw2KvW3Lo7Bv1LvCmpkSkaveqXH2WsSFEaJkDrrufmJihBGc7svIpfaMyB3UGCXUslpKiDcnzLkB5YJaJxpuyTho7Vnx0lpFoP0tBWpmD6etYbif953cLEZ0HJZV4YlGyyKC4ENRkdBUMjrpAZMbAEmOL2r5T1QQEzNr5fW7Q9qo/RsGKT8WZz+Etax3XPrXvXJ7Xzi2lGK2SP7JND4pFTck6uSIM0CSMP5Ik8kxfn0Xl13pz3SemcM+3ZJb/gfH4D7P6jTQ==</latexit>
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Fits to twist-2 OPE Infer PDF 



Pi(1300) valence 
PDF

pion valence PDF in the 
same ensemble

PDF reconstructed based 
on xa(1-x)b Ansatz

Renorm. schemes

⇡ 80� 99%
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A ratio of momentum differentials:
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How is the internal structure of Nambu-Goldstone 
mode affected by the long-distance vacuum structure?

arXiv:2101.02224,  NK



   Slowly change strength of symmetry-breaking and record how 
PDFs change?

Specify theory (QCD) Ratio of mass-gaps 

Automatically given

Embed in class of 
theories: QCD(N)

Confinement physics on 

sliding scale

• Computationally cheaper to do.


• Most important physics reason:  parallel theoretical developments in 2+1d in 
understanding confinement and mass-gap via classification of RG flows;  
e.g., conformal bootstrap.

A model QFT:  2+1d SU(2) gauge theory coupled to massless N fermion flavors

R. Pisarski ’84 
T. Appelquist et al, ’86 
Lot of literature till now

   What aspects of pion ITD and PDF are determined by                  
(or sensitive to) the symmetry-breaking physics?



Mapping the IR phase diagram of 2+1d massless QCD

Induced scale-interdependence in  
multi-flavor SU(2) 

NK, R.Narayanan ’15, ’16, ’18



Analysis 
• Fit moments as fit parameters


• PDF Ansatz fit assuming f(x) ⇠ x↵(1� x)�
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reduced ITD

+ H.T.



How ITD/LF-correlation changes when decay-constant is 
increased

��H(~P )
↵
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 (z�)
<latexit sha1_base64="epmmcdYdta8D4Pj3F146GyTuuaM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7Iuix6MVjBfsh7VKyabYNTbJLkhXq0l/hxYMiXv053vw3pts9aOuDgcd7M8zMC2LOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H45uZ336kSrNI3ptJTH2Bh5KFjGBjpYderFn1qX922i9X3JqbAS0TLycVyNHol796g4gkgkpDONa667mx8VOsDCOcTku9RNMYkzEe0q6lEguq/TQ7eIpOrDJAYaRsSYMy9fdEioXWExHYToHNSC96M/E/r5uY8MpPmYwTQyWZLwoTjkyEZt+jAVOUGD6xBBPF7K2IjLDCxNiMSjYEb/HlZdI6r3luzbu7qNSv8ziKcATHUAUPLqEOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwDwII/T</latexit><latexit sha1_base64="epmmcdYdta8D4Pj3F146GyTuuaM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7Iuix6MVjBfsh7VKyabYNTbJLkhXq0l/hxYMiXv053vw3pts9aOuDgcd7M8zMC2LOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H45uZ336kSrNI3ptJTH2Bh5KFjGBjpYderFn1qX922i9X3JqbAS0TLycVyNHol796g4gkgkpDONa667mx8VOsDCOcTku9RNMYkzEe0q6lEguq/TQ7eIpOrDJAYaRsSYMy9fdEioXWExHYToHNSC96M/E/r5uY8MpPmYwTQyWZLwoTjkyEZt+jAVOUGD6xBBPF7K2IjLDCxNiMSjYEb/HlZdI6r3luzbu7qNSv8ziKcATHUAUPLqEOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwDwII/T</latexit><latexit sha1_base64="epmmcdYdta8D4Pj3F146GyTuuaM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7Iuix6MVjBfsh7VKyabYNTbJLkhXq0l/hxYMiXv053vw3pts9aOuDgcd7M8zMC2LOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H45uZ336kSrNI3ptJTH2Bh5KFjGBjpYderFn1qX922i9X3JqbAS0TLycVyNHol796g4gkgkpDONa667mx8VOsDCOcTku9RNMYkzEe0q6lEguq/TQ7eIpOrDJAYaRsSYMy9fdEioXWExHYToHNSC96M/E/r5uY8MpPmYwTQyWZLwoTjkyEZt+jAVOUGD6xBBPF7K2IjLDCxNiMSjYEb/HlZdI6r3luzbu7qNSv8ziKcATHUAUPLqEOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwDwII/T</latexit><latexit sha1_base64="epmmcdYdta8D4Pj3F146GyTuuaM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahHiy7Iuix6MVjBfsh7VKyabYNTbJLkhXq0l/hxYMiXv053vw3pts9aOuDgcd7M8zMC2LOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H45uZ336kSrNI3ptJTH2Bh5KFjGBjpYderFn1qX922i9X3JqbAS0TLycVyNHol796g4gkgkpDONa667mx8VOsDCOcTku9RNMYkzEe0q6lEguq/TQ7eIpOrDJAYaRsSYMy9fdEioXWExHYToHNSC96M/E/r5uY8MpPmYwTQyWZLwoTjkyEZt+jAVOUGD6xBBPF7K2IjLDCxNiMSjYEb/HlZdI6r3luzbu7qNSv8ziKcATHUAUPLqEOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwDwII/T</latexit>

W (0, z�)
<latexit sha1_base64="oXE5mWxBg+d/IjBr7gU7RdRdjKw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBAiaNgVQY9BLx4jmAckS5idTJIhs7PrTK8Ql/yEFw+KePV3vPk3TpI9aGJBQ1HVTXdXEEth0HW/naXlldW19dxGfnNre2e3sLdfN1GiGa+xSEa6GVDDpVC8hgIlb8aa0zCQvBEMbyZ+45FrIyJ1j6OY+yHtK9ETjKKVmo2Se/rUOTvpFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Or13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZPE+6QnOGcmQJZVrYWwkbUE0Z2ojyNgRv/uVFUj8ve27Zu7soVq6zOHJwCEdQAg8uoQK3UIUaMJDwDK/w5jw4L8678zFrXXKymQP4A+fzB1FtjtQ=</latexit><latexit sha1_base64="oXE5mWxBg+d/IjBr7gU7RdRdjKw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBAiaNgVQY9BLx4jmAckS5idTJIhs7PrTK8Ql/yEFw+KePV3vPk3TpI9aGJBQ1HVTXdXEEth0HW/naXlldW19dxGfnNre2e3sLdfN1GiGa+xSEa6GVDDpVC8hgIlb8aa0zCQvBEMbyZ+45FrIyJ1j6OY+yHtK9ETjKKVmo2Se/rUOTvpFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Or13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZPE+6QnOGcmQJZVrYWwkbUE0Z2ojyNgRv/uVFUj8ve27Zu7soVq6zOHJwCEdQAg8uoQK3UIUaMJDwDK/w5jw4L8678zFrXXKymQP4A+fzB1FtjtQ=</latexit><latexit sha1_base64="oXE5mWxBg+d/IjBr7gU7RdRdjKw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBAiaNgVQY9BLx4jmAckS5idTJIhs7PrTK8Ql/yEFw+KePV3vPk3TpI9aGJBQ1HVTXdXEEth0HW/naXlldW19dxGfnNre2e3sLdfN1GiGa+xSEa6GVDDpVC8hgIlb8aa0zCQvBEMbyZ+45FrIyJ1j6OY+yHtK9ETjKKVmo2Se/rUOTvpFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Or13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZPE+6QnOGcmQJZVrYWwkbUE0Z2ojyNgRv/uVFUj8ve27Zu7soVq6zOHJwCEdQAg8uoQK3UIUaMJDwDK/w5jw4L8678zFrXXKymQP4A+fzB1FtjtQ=</latexit><latexit sha1_base64="oXE5mWxBg+d/IjBr7gU7RdRdjKw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBAiaNgVQY9BLx4jmAckS5idTJIhs7PrTK8Ql/yEFw+KePV3vPk3TpI9aGJBQ1HVTXdXEEth0HW/naXlldW19dxGfnNre2e3sLdfN1GiGa+xSEa6GVDDpVC8hgIlb8aa0zCQvBEMbyZ+45FrIyJ1j6OY+yHtK9ETjKKVmo2Se/rUOTvpFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Or13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZPE+6QnOGcmQJZVrYWwkbUE0Z2ojyNgRv/uVFUj8ve27Zu7soVq6zOHJwCEdQAg8uoQK3UIUaMJDwDK/w5jw4L8678zFrXXKymQP4A+fzB1FtjtQ=</latexit>hH(~P )|

<latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="xQ71lEx+7cyMUP7SQokOkYWvTJA=">AAAB8XicbZBLSwMxFIXv1FetVasu3QSLUDdlxo0uBTddVrAPaIeSSe+0oZnMkGQKw1j/ihsXivhn3PlvTB8LbT0Q+Dgn4d6cIBFcG9f9dgpb2zu7e8X90kH58Oi4clJu6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByP887U1Sax/LRZAn6ER1JHnJGjbUGlbO+oHIkkDRq/SmyvDm7ehpUqm7dXYhsgreCKqzUHFS++sOYpRFKwwTVuue5ifFzqgxnAmelfqoxoWxCR9izKGmE2s8Xy8/IpXWGJIyVPdKQhfv7RU4jrbMosDcjasZ6PZub/2W91IS3fs5lkhqUbDkoTAUxMZk3QYZcITMis0CZ4nZXwsZUUWZsXyVbgrf+5U1oX9c9t+49uFCEc7iAGnhwA3fQgCa0gEEGL/AG786z8+p8LOsqOKveTuGPnM8fk36S6A==</latexit><latexit sha1_base64="xQ71lEx+7cyMUP7SQokOkYWvTJA=">AAAB8XicbZBLSwMxFIXv1FetVasu3QSLUDdlxo0uBTddVrAPaIeSSe+0oZnMkGQKw1j/ihsXivhn3PlvTB8LbT0Q+Dgn4d6cIBFcG9f9dgpb2zu7e8X90kH58Oi4clJu6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByP887U1Sax/LRZAn6ER1JHnJGjbUGlbO+oHIkkDRq/SmyvDm7ehpUqm7dXYhsgreCKqzUHFS++sOYpRFKwwTVuue5ifFzqgxnAmelfqoxoWxCR9izKGmE2s8Xy8/IpXWGJIyVPdKQhfv7RU4jrbMosDcjasZ6PZub/2W91IS3fs5lkhqUbDkoTAUxMZk3QYZcITMis0CZ4nZXwsZUUWZsXyVbgrf+5U1oX9c9t+49uFCEc7iAGnhwA3fQgCa0gEEGL/AG786z8+p8LOsqOKveTuGPnM8fk36S6A==</latexit><latexit sha1_base64="ZM5Wzy3a+dcrsjgDpVFHeRjYouA=">AAAB/HicbVBNS8NAEN34WetXtEcvi0Wol5J40WPRS48V7Ac0oWy2k3bpZhN2N4UQ61/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgoQzpR3n29rY3Nre2S3tlfcPDo+O7ZPTjopTSaFNYx7LXkAUcCagrZnm0EskkCjg0A0md3O/OwWpWCwedJaAH5GRYCGjRBtpYFc8TsSIA27WvCnQvDW7fBzYVafuLIDXiVuQKirQGthf3jCmaQRCU06U6rtOov2cSM0oh1nZSxUkhE7ICPqGChKB8vPF8TN8YZQhDmNpSmi8UH9P5CRSKosC0xkRPVar3lz8z+unOrzxcyaSVIOgy0VhyrGO8TwJPGQSqOaZIYRKZm7FdEwkodrkVTYhuKsvr5POVd116u69U23cFnGU0Bk6RzXkomvUQE3UQm1EUYae0St6s56sF+vd+li2bljFTAX9gfX5A/PdlEs=</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="xQ71lEx+7cyMUP7SQokOkYWvTJA=">AAAB8XicbZBLSwMxFIXv1FetVasu3QSLUDdlxo0uBTddVrAPaIeSSe+0oZnMkGQKw1j/ihsXivhn3PlvTB8LbT0Q+Dgn4d6cIBFcG9f9dgpb2zu7e8X90kH58Oi4clJu6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByP887U1Sax/LRZAn6ER1JHnJGjbUGlbO+oHIkkDRq/SmyvDm7ehpUqm7dXYhsgreCKqzUHFS++sOYpRFKwwTVuue5ifFzqgxnAmelfqoxoWxCR9izKGmE2s8Xy8/IpXWGJIyVPdKQhfv7RU4jrbMosDcjasZ6PZub/2W91IS3fs5lkhqUbDkoTAUxMZk3QYZcITMis0CZ4nZXwsZUUWZsXyVbgrf+5U1oX9c9t+49uFCEc7iAGnhwA3fQgCa0gEEGL/AG786z8+p8LOsqOKveTuGPnM8fk36S6A==</latexit><latexit sha1_base64="xQ71lEx+7cyMUP7SQokOkYWvTJA=">AAAB8XicbZBLSwMxFIXv1FetVasu3QSLUDdlxo0uBTddVrAPaIeSSe+0oZnMkGQKw1j/ihsXivhn3PlvTB8LbT0Q+Dgn4d6cIBFcG9f9dgpb2zu7e8X90kH58Oi4clJu6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByP887U1Sax/LRZAn6ER1JHnJGjbUGlbO+oHIkkDRq/SmyvDm7ehpUqm7dXYhsgreCKqzUHFS++sOYpRFKwwTVuue5ifFzqgxnAmelfqoxoWxCR9izKGmE2s8Xy8/IpXWGJIyVPdKQhfv7RU4jrbMosDcjasZ6PZub/2W91IS3fs5lkhqUbDkoTAUxMZk3QYZcITMis0CZ4nZXwsZUUWZsXyVbgrf+5U1oX9c9t+49uFCEc7iAGnhwA3fQgCa0gEEGL/AG786z8+p8LOsqOKveTuGPnM8fk36S6A==</latexit><latexit sha1_base64="ZM5Wzy3a+dcrsjgDpVFHeRjYouA=">AAAB/HicbVBNS8NAEN34WetXtEcvi0Wol5J40WPRS48V7Ac0oWy2k3bpZhN2N4UQ61/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgoQzpR3n29rY3Nre2S3tlfcPDo+O7ZPTjopTSaFNYx7LXkAUcCagrZnm0EskkCjg0A0md3O/OwWpWCwedJaAH5GRYCGjRBtpYFc8TsSIA27WvCnQvDW7fBzYVafuLIDXiVuQKirQGthf3jCmaQRCU06U6rtOov2cSM0oh1nZSxUkhE7ICPqGChKB8vPF8TN8YZQhDmNpSmi8UH9P5CRSKosC0xkRPVar3lz8z+unOrzxcyaSVIOgy0VhyrGO8TwJPGQSqOaZIYRKZm7FdEwkodrkVTYhuKsvr5POVd116u69U23cFnGU0Bk6RzXkomvUQE3UQm1EUYae0St6s56sF+vd+li2bljFTAX9gfX5A/PdlEs=</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit><latexit sha1_base64="TqSyi2ykmnvSQWQN0//B+G6BTq8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCvZREBD0WvfRYwX5AG8pmO2mXbjZhd1MIsf4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3CxubW9k5xt7S3f3B4ZB+ftFWUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZv7nSlIxSLxoNMYvJCMBAsYJdpIA7vc50SMOOBGtT8FmjVnF48Du+LUnAXwOnFzUkE5mgP7qz+MaBKC0JQTpXquE2svI1IzymFW6icKYkInZAQ9QwUJQXnZ4vgZPjfKEAeRNCU0Xqi/JzISKpWGvukMiR6rVW8u/uf1Eh3ceBkTcaJB0OWiIOFYR3ieBB4yCVTz1BBCJTO3YjomklBt8iqZENzVl9dJ+7LmOjX3/qpSv83jKKJTdIaqyEXXqI4aqIlaiKIUPaNX9GY9WS/Wu/WxbC1Y+UwZ/YH1+QP1HZRP</latexit>

�+
<latexit sha1_base64="b7tMRhlQKrvWNTUKVxlnsEfys1M=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHosevFYwdZCu5TZNG1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5USK4sb7/7RVWVtfWN4qbpa3tnd298v5B08SppqxBYxHrVoSGCa5Yw3IrWCvRDGUk2EM0upn6D09MGx6reztOWChxoHifU7ROanUGKCV2z7rlil/1ZyDLJMhJBXLUu+WvTi+mqWTKUoHGtAM/sWGG2nIq2KTUSQ1LkI5wwNqOKpTMhNns3gk5cUqP9GPtSlkyU39PZCiNGcvIdUq0Q7PoTcX/vHZq+1dhxlWSWqbofFE/FcTGZPo86XHNqBVjR5Bq7m4ldIgaqXURlVwIweLLy6R5Xg38anB3Uald53EU4QiO4RQCuIQa3EIdGkBBwDO8wpv36L14797HvLXg5TOH8Afe5w+nHY+z</latexit><latexit sha1_base64="b7tMRhlQKrvWNTUKVxlnsEfys1M=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHosevFYwdZCu5TZNG1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5USK4sb7/7RVWVtfWN4qbpa3tnd298v5B08SppqxBYxHrVoSGCa5Yw3IrWCvRDGUk2EM0upn6D09MGx6reztOWChxoHifU7ROanUGKCV2z7rlil/1ZyDLJMhJBXLUu+WvTi+mqWTKUoHGtAM/sWGG2nIq2KTUSQ1LkI5wwNqOKpTMhNns3gk5cUqP9GPtSlkyU39PZCiNGcvIdUq0Q7PoTcX/vHZq+1dhxlWSWqbofFE/FcTGZPo86XHNqBVjR5Bq7m4ldIgaqXURlVwIweLLy6R5Xg38anB3Uald53EU4QiO4RQCuIQa3EIdGkBBwDO8wpv36L14797HvLXg5TOH8Afe5w+nHY+z</latexit><latexit sha1_base64="b7tMRhlQKrvWNTUKVxlnsEfys1M=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHosevFYwdZCu5TZNG1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5USK4sb7/7RVWVtfWN4qbpa3tnd298v5B08SppqxBYxHrVoSGCa5Yw3IrWCvRDGUk2EM0upn6D09MGx6reztOWChxoHifU7ROanUGKCV2z7rlil/1ZyDLJMhJBXLUu+WvTi+mqWTKUoHGtAM/sWGG2nIq2KTUSQ1LkI5wwNqOKpTMhNns3gk5cUqP9GPtSlkyU39PZCiNGcvIdUq0Q7PoTcX/vHZq+1dhxlWSWqbofFE/FcTGZPo86XHNqBVjR5Bq7m4ldIgaqXURlVwIweLLy6R5Xg38anB3Uald53EU4QiO4RQCuIQa3EIdGkBBwDO8wpv36L14797HvLXg5TOH8Afe5w+nHY+z</latexit><latexit sha1_base64="b7tMRhlQKrvWNTUKVxlnsEfys1M=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHosevFYwdZCu5TZNG1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5USK4sb7/7RVWVtfWN4qbpa3tnd298v5B08SppqxBYxHrVoSGCa5Yw3IrWCvRDGUk2EM0upn6D09MGx6reztOWChxoHifU7ROanUGKCV2z7rlil/1ZyDLJMhJBXLUu+WvTi+mqWTKUoHGtAM/sWGG2nIq2KTUSQ1LkI5wwNqOKpTMhNns3gk5cUqP9GPtSlkyU39PZCiNGcvIdUq0Q7PoTcX/vHZq+1dhxlWSWqbofFE/FcTGZPo86XHNqBVjR5Bq7m4ldIgaqXURlVwIweLLy6R5Xg38anB3Uald53EU4QiO4RQCuIQa3EIdGkBBwDO8wpv36L14797HvLXg5TOH8Afe5w+nHY+z</latexit>

⌫ = P+z�
<latexit sha1_base64="DQJjKbYRWk5KC8MvTIvH1GS5dVo=">AAACB3icbVDLSsNAFL3xWeur6tLNYBEEsSQi6EYounFZwT4gTctkMmmHTiZhZiLU0A/wA9zqJ7gTt36GX+BvOG2zsK0HLhzOuZd77/ETzpS27W9raXlldW29sFHc3Nre2S3t7TdUnEpC6yTmsWz5WFHOBK1rpjltJZLiyOe06Q9ux37zkUrFYvGghwn1ItwTLGQEayO5bZFe1zqn6Klz1i2V7Yo9AVokTk7KkKPWLf20g5ikERWacKyU69iJ9jIsNSOcjortVNEEkwHuUddQgSOqvGxy8ggdGyVAYSxNCY0m6t+JDEdKDSPfdEZY99W8Nxb/89xUh1dexkSSairIdFGYcqRjNP4fBUxSovnQEEwkM7ci0scSE21SmtmizFN9GoyKJhlnPodF0jivOHbFub8oV2/yjApwCEdwAg5cQhXuoAZ1IBDDC7zCm/VsvVsf1ue0dcnKZw5gBtbXLwxgmTs=</latexit><latexit sha1_base64="DQJjKbYRWk5KC8MvTIvH1GS5dVo=">AAACB3icbVDLSsNAFL3xWeur6tLNYBEEsSQi6EYounFZwT4gTctkMmmHTiZhZiLU0A/wA9zqJ7gTt36GX+BvOG2zsK0HLhzOuZd77/ETzpS27W9raXlldW29sFHc3Nre2S3t7TdUnEpC6yTmsWz5WFHOBK1rpjltJZLiyOe06Q9ux37zkUrFYvGghwn1ItwTLGQEayO5bZFe1zqn6Klz1i2V7Yo9AVokTk7KkKPWLf20g5ikERWacKyU69iJ9jIsNSOcjortVNEEkwHuUddQgSOqvGxy8ggdGyVAYSxNCY0m6t+JDEdKDSPfdEZY99W8Nxb/89xUh1dexkSSairIdFGYcqRjNP4fBUxSovnQEEwkM7ci0scSE21SmtmizFN9GoyKJhlnPodF0jivOHbFub8oV2/yjApwCEdwAg5cQhXuoAZ1IBDDC7zCm/VsvVsf1ue0dcnKZw5gBtbXLwxgmTs=</latexit><latexit sha1_base64="DQJjKbYRWk5KC8MvTIvH1GS5dVo=">AAACB3icbVDLSsNAFL3xWeur6tLNYBEEsSQi6EYounFZwT4gTctkMmmHTiZhZiLU0A/wA9zqJ7gTt36GX+BvOG2zsK0HLhzOuZd77/ETzpS27W9raXlldW29sFHc3Nre2S3t7TdUnEpC6yTmsWz5WFHOBK1rpjltJZLiyOe06Q9ux37zkUrFYvGghwn1ItwTLGQEayO5bZFe1zqn6Klz1i2V7Yo9AVokTk7KkKPWLf20g5ikERWacKyU69iJ9jIsNSOcjortVNEEkwHuUddQgSOqvGxy8ggdGyVAYSxNCY0m6t+JDEdKDSPfdEZY99W8Nxb/89xUh1dexkSSairIdFGYcqRjNP4fBUxSovnQEEwkM7ci0scSE21SmtmizFN9GoyKJhlnPodF0jivOHbFub8oV2/yjApwCEdwAg5cQhXuoAZ1IBDDC7zCm/VsvVsf1ue0dcnKZw5gBtbXLwxgmTs=</latexit><latexit sha1_base64="DQJjKbYRWk5KC8MvTIvH1GS5dVo=">AAACB3icbVDLSsNAFL3xWeur6tLNYBEEsSQi6EYounFZwT4gTctkMmmHTiZhZiLU0A/wA9zqJ7gTt36GX+BvOG2zsK0HLhzOuZd77/ETzpS27W9raXlldW29sFHc3Nre2S3t7TdUnEpC6yTmsWz5WFHOBK1rpjltJZLiyOe06Q9ux37zkUrFYvGghwn1ItwTLGQEayO5bZFe1zqn6Klz1i2V7Yo9AVokTk7KkKPWLf20g5ikERWacKyU69iJ9jIsNSOcjortVNEEkwHuUddQgSOqvGxy8ggdGyVAYSxNCY0m6t+JDEdKDSPfdEZY99W8Nxb/89xUh1dexkSSairIdFGYcqRjNP4fBUxSovnQEEwkM7ci0scSE21SmtmizFN9GoyKJhlnPodF0jivOHbFub8oV2/yjApwCEdwAg5cQhXuoAZ1IBDDC7zCm/VsvVsf1ue0dcnKZw5gBtbXLwxgmTs=</latexit>

# of massless flavor

ITD (F.T. of PDF)

Confinement scales



Effect on moments

Cumulants of PDF more sensitivity to IR

Increased IR sensitivity of PDF shape 
observables



The main observation:  
broadening of pion PDF when the strength of symmetry-
breaking is dialed-up

# of massless flavor

PDF and LF quantities

Confinement scales



Animation to show how pion PDF evolves to its form as 
the underlying vacuum is changed from near-conformality



• Ab intio lattice determination of PDF using LaMET/SDF successful

Summary and outlook

Precision PDF determination 
as pheno input and global analysis

A new theoretical tool to understand QCD

Structure of all low-lying hadrons 
and resonances

Extension to QCD-like 
theories

example-1:   
Low moments of pi(1300) ~2 x pion 

example-2:   
Establish correlation of NG boson structure 
with IR by controlling SSB: 
Couple N flavors of massless quarks

Structure of Large Nc  
mesons


