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Matrix element that is used in the paper: bilocal 
operator that enters quasi-PDF, pseudo-PDF
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No mixing 

with scalar

Non-singlet:

a)No gluon mixing;


b) No disconnected pieces
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��Pz

↵
<latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit>

 (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>

tsink ! 1
<latexit sha1_base64="C1aN1+dACTM4dqKVcUceK5iRNGU=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfRY9OKxgv2AJoTNdtMu3WzC7kQIsQf/ihcPinj1b3jz37htc9DWBwOP92aYmRemgmtwnG+rsrK6tr5R3axtbe/s7tn7Bx2dZIqyNk1Eonoh0UxwydrAQbBeqhiJQ8G64fhm6ncfmNI8kfeQp8yPyVDyiFMCRgrsIwgKT8VYczmeeJBgj8sI8sCuOw1nBrxM3JLUUYlWYH95g4RmMZNABdG67zop+AVRwKlgk5qXaZYSOiZD1jdUkphpv5jdP8GnRhngKFGmJOCZ+nuiILHWeRyazpjASC96U/E/r59BdOUXXKYZMEnni6JMYPPnNAw84IpRELkhhCpubsV0RBShYCKrmRDcxZeXSee84ToN9+6i3rwu46iiY3SCzpCLLlET3aIWaiOKHtEzekVv1pP1Yr1bH/PWilXOHKI/sD5/AFDqlkc=</latexit><latexit sha1_base64="C1aN1+dACTM4dqKVcUceK5iRNGU=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfRY9OKxgv2AJoTNdtMu3WzC7kQIsQf/ihcPinj1b3jz37htc9DWBwOP92aYmRemgmtwnG+rsrK6tr5R3axtbe/s7tn7Bx2dZIqyNk1Eonoh0UxwydrAQbBeqhiJQ8G64fhm6ncfmNI8kfeQp8yPyVDyiFMCRgrsIwgKT8VYczmeeJBgj8sI8sCuOw1nBrxM3JLUUYlWYH95g4RmMZNABdG67zop+AVRwKlgk5qXaZYSOiZD1jdUkphpv5jdP8GnRhngKFGmJOCZ+nuiILHWeRyazpjASC96U/E/r59BdOUXXKYZMEnni6JMYPPnNAw84IpRELkhhCpubsV0RBShYCKrmRDcxZeXSee84ToN9+6i3rwu46iiY3SCzpCLLlET3aIWaiOKHtEzekVv1pP1Yr1bH/PWilXOHKI/sD5/AFDqlkc=</latexit><latexit sha1_base64="C1aN1+dACTM4dqKVcUceK5iRNGU=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfRY9OKxgv2AJoTNdtMu3WzC7kQIsQf/ihcPinj1b3jz37htc9DWBwOP92aYmRemgmtwnG+rsrK6tr5R3axtbe/s7tn7Bx2dZIqyNk1Eonoh0UxwydrAQbBeqhiJQ8G64fhm6ncfmNI8kfeQp8yPyVDyiFMCRgrsIwgKT8VYczmeeJBgj8sI8sCuOw1nBrxM3JLUUYlWYH95g4RmMZNABdG67zop+AVRwKlgk5qXaZYSOiZD1jdUkphpv5jdP8GnRhngKFGmJOCZ+nuiILHWeRyazpjASC96U/E/r59BdOUXXKYZMEnni6JMYPPnNAw84IpRELkhhCpubsV0RBShYCKrmRDcxZeXSee84ToN9+6i3rwu46iiY3SCzpCLLlET3aIWaiOKHtEzekVv1pP1Yr1bH/PWilXOHKI/sD5/AFDqlkc=</latexit><latexit sha1_base64="C1aN1+dACTM4dqKVcUceK5iRNGU=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfRY9OKxgv2AJoTNdtMu3WzC7kQIsQf/ihcPinj1b3jz37htc9DWBwOP92aYmRemgmtwnG+rsrK6tr5R3axtbe/s7tn7Bx2dZIqyNk1Eonoh0UxwydrAQbBeqhiJQ8G64fhm6ncfmNI8kfeQp8yPyVDyiFMCRgrsIwgKT8VYczmeeJBgj8sI8sCuOw1nBrxM3JLUUYlWYH95g4RmMZNABdG67zop+AVRwKlgk5qXaZYSOiZD1jdUkphpv5jdP8GnRhngKFGmJOCZ+nuiILHWeRyazpjASC96U/E/r59BdOUXXKYZMEnni6JMYPPnNAw84IpRELkhhCpubsV0RBShYCKrmRDcxZeXSee84ToN9+6i3rwu46iiY3SCzpCLLlET3aIWaiOKHtEzekVv1pP1Yr1bH/PWilXOHKI/sD5/AFDqlkc=</latexit>

�t
<latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit>

⌦
H(tsink)

<latexit sha1_base64="1/T0ORXaw2yHyYSlrgiPR3sIL6s=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiQi6LLopssK9gFNCJPppB06mYSZG6GErtz4K25cKOLWb3Dn3zhts9DWAxcO59w7c+8JU8E1OM63tbK6tr6xWdoqb+/s7u3bB4dtnWSKshZNRKK6IdFMcMlawEGwbqoYiUPBOuHodup3HpjSPJH3ME6ZH5OB5BGnBIwU2CdeyAe5J4gcCDbBjSoEuadirLkcTc4Du+LUnBnwMnELUkEFmoH95fUTmsVMAhVE657rpODnRAGn5v2yl2mWEjoiA9YzVJKYaT+fnTHBZ0bp4yhRpiTgmfp7Iiex1uM4NJ0xgaFe9Kbif14vg+jaz7lMM2CSzj+KMoEhwdNMcJ8rRkGMDSFUcbMrpkOiCAWTXNmE4C6evEzaFzXXqbl3l5X6TRFHCR2jU1RFLrpCddRATdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AHbt5i2</latexit><latexit sha1_base64="1/T0ORXaw2yHyYSlrgiPR3sIL6s=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiQi6LLopssK9gFNCJPppB06mYSZG6GErtz4K25cKOLWb3Dn3zhts9DWAxcO59w7c+8JU8E1OM63tbK6tr6xWdoqb+/s7u3bB4dtnWSKshZNRKK6IdFMcMlawEGwbqoYiUPBOuHodup3HpjSPJH3ME6ZH5OB5BGnBIwU2CdeyAe5J4gcCDbBjSoEuadirLkcTc4Du+LUnBnwMnELUkEFmoH95fUTmsVMAhVE657rpODnRAGn5v2yl2mWEjoiA9YzVJKYaT+fnTHBZ0bp4yhRpiTgmfp7Iiex1uM4NJ0xgaFe9Kbif14vg+jaz7lMM2CSzj+KMoEhwdNMcJ8rRkGMDSFUcbMrpkOiCAWTXNmE4C6evEzaFzXXqbl3l5X6TRFHCR2jU1RFLrpCddRATdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AHbt5i2</latexit><latexit sha1_base64="1/T0ORXaw2yHyYSlrgiPR3sIL6s=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiQi6LLopssK9gFNCJPppB06mYSZG6GErtz4K25cKOLWb3Dn3zhts9DWAxcO59w7c+8JU8E1OM63tbK6tr6xWdoqb+/s7u3bB4dtnWSKshZNRKK6IdFMcMlawEGwbqoYiUPBOuHodup3HpjSPJH3ME6ZH5OB5BGnBIwU2CdeyAe5J4gcCDbBjSoEuadirLkcTc4Du+LUnBnwMnELUkEFmoH95fUTmsVMAhVE657rpODnRAGn5v2yl2mWEjoiA9YzVJKYaT+fnTHBZ0bp4yhRpiTgmfp7Iiex1uM4NJ0xgaFe9Kbif14vg+jaz7lMM2CSzj+KMoEhwdNMcJ8rRkGMDSFUcbMrpkOiCAWTXNmE4C6evEzaFzXXqbl3l5X6TRFHCR2jU1RFLrpCddRATdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AHbt5i2</latexit><latexit sha1_base64="1/T0ORXaw2yHyYSlrgiPR3sIL6s=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiQi6LLopssK9gFNCJPppB06mYSZG6GErtz4K25cKOLWb3Dn3zhts9DWAxcO59w7c+8JU8E1OM63tbK6tr6xWdoqb+/s7u3bB4dtnWSKshZNRKK6IdFMcMlawEGwbqoYiUPBOuHodup3HpjSPJH3ME6ZH5OB5BGnBIwU2CdeyAe5J4gcCDbBjSoEuadirLkcTc4Du+LUnBnwMnELUkEFmoH95fUTmsVMAhVE657rpODnRAGn5v2yl2mWEjoiA9YzVJKYaT+fnTHBZ0bp4yhRpiTgmfp7Iiex1uM4NJ0xgaFe9Kbif14vg+jaz7lMM2CSzj+KMoEhwdNMcJ8rRkGMDSFUcbMrpkOiCAWTXNmE4C6evEzaFzXXqbl3l5X6TRFHCR2jU1RFLrpCddRATdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AHbt5i2</latexit>

 (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>

H
†(0)

↵
<latexit sha1_base64="s86ziZiv2kbcKGB6uf2NUqrwarM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LbrqsYB/QxDKZ3KZDJ5MwMxFKKLjxV9y4UMStP+HOv3H6WGjrgQuHc+6dufcEKWdKO863VVhZXVvfKG6WtrZ3dvfs/YOWSjJJoUkTnshOQBRwJqCpmebQSSWQOODQDoY3E7/9AFKxRNzpUQp+TCLB+owSbaSefVS/90ISRSArzpkXsCj3JBERhzHu2WWn6kyBl4k7J2U0R6Nnf3lhQrMYhKacKNV1nVT7OZGaUfNgycsUpIQOSQRdQwWJQfn59IYxPjVKiPuJNCU0nqq/J3ISKzWKA9MZEz1Qi95E/M/rZrp/5edMpJkGQWcf9TOOdYIngeCQSaCajwwhVDKzK6YDIgnVJraSCcFdPHmZtM6rrlN1by/Ktet5HEV0jE5QBbnoEtVQHTVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH+/KXFw==</latexit><latexit sha1_base64="s86ziZiv2kbcKGB6uf2NUqrwarM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LbrqsYB/QxDKZ3KZDJ5MwMxFKKLjxV9y4UMStP+HOv3H6WGjrgQuHc+6dufcEKWdKO863VVhZXVvfKG6WtrZ3dvfs/YOWSjJJoUkTnshOQBRwJqCpmebQSSWQOODQDoY3E7/9AFKxRNzpUQp+TCLB+owSbaSefVS/90ISRSArzpkXsCj3JBERhzHu2WWn6kyBl4k7J2U0R6Nnf3lhQrMYhKacKNV1nVT7OZGaUfNgycsUpIQOSQRdQwWJQfn59IYxPjVKiPuJNCU0nqq/J3ISKzWKA9MZEz1Qi95E/M/rZrp/5edMpJkGQWcf9TOOdYIngeCQSaCajwwhVDKzK6YDIgnVJraSCcFdPHmZtM6rrlN1by/Ktet5HEV0jE5QBbnoEtVQHTVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH+/KXFw==</latexit><latexit sha1_base64="s86ziZiv2kbcKGB6uf2NUqrwarM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LbrqsYB/QxDKZ3KZDJ5MwMxFKKLjxV9y4UMStP+HOv3H6WGjrgQuHc+6dufcEKWdKO863VVhZXVvfKG6WtrZ3dvfs/YOWSjJJoUkTnshOQBRwJqCpmebQSSWQOODQDoY3E7/9AFKxRNzpUQp+TCLB+owSbaSefVS/90ISRSArzpkXsCj3JBERhzHu2WWn6kyBl4k7J2U0R6Nnf3lhQrMYhKacKNV1nVT7OZGaUfNgycsUpIQOSQRdQwWJQfn59IYxPjVKiPuJNCU0nqq/J3ISKzWKA9MZEz1Qi95E/M/rZrp/5edMpJkGQWcf9TOOdYIngeCQSaCajwwhVDKzK6YDIgnVJraSCcFdPHmZtM6rrlN1by/Ktet5HEV0jE5QBbnoEtVQHTVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH+/KXFw==</latexit><latexit sha1_base64="s86ziZiv2kbcKGB6uf2NUqrwarM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LbrqsYB/QxDKZ3KZDJ5MwMxFKKLjxV9y4UMStP+HOv3H6WGjrgQuHc+6dufcEKWdKO863VVhZXVvfKG6WtrZ3dvfs/YOWSjJJoUkTnshOQBRwJqCpmebQSSWQOODQDoY3E7/9AFKxRNzpUQp+TCLB+owSbaSefVS/90ISRSArzpkXsCj3JBERhzHu2WWn6kyBl4k7J2U0R6Nnf3lhQrMYhKacKNV1nVT7OZGaUfNgycsUpIQOSQRdQwWJQfn59IYxPjVKiPuJNCU0nqq/J3ISKzWKA9MZEz1Qi95E/M/rZrp/5edMpJkGQWcf9TOOdYIngeCQSaCajwwhVDKzK6YDIgnVJraSCcFdPHmZtM6rrlN1by/Ktet5HEV0jE5QBbnoEtVQHTVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH+/KXFw==</latexit>

⌦
H(tsink)H

†(0)
↵

<latexit sha1_base64="xzoPiq091e3IFTwOKLzb8uO86xk=">AAACH3icbVDNS8MwHE39nPOr6tFLcAjbZbQi6nHoZccJ7gPWWtI07cLStCSpMMr+Ey/+K148KCLe9t+YrT3o5oPA4733S/J7fsqoVJY1M9bWNza3tis71d29/YND8+i4J5NMYNLFCUvEwEeSMMpJV1HFyCAVBMU+I31/fDf3+09ESJrwBzVJiRujiNOQYqS05JlXjk+j3GGIR4xM23Xl5Y6IoaR8PG20H50ARRERdatR5ESRg55Zs5rWAnCV2CWpgRIdz/x2ggRnMeEKMyTl0LZS5eZIKIr1hVUnkyRFeIwiMtSUo5hIN1/sN4XnWglgmAh9uIIL9fdEjmIpJ7GvkzFSI7nszcX/vGGmwhs3pzzNFOG4eCjMGFQJnJcFAyoIVmyiCcKC6r9CPEICYaUrreoS7OWVV0nvomlbTfv+sta6LeuogFNwBurABtegBdqgA7oAg2fwCt7Bh/FivBmfxlcRXTPKmRPwB8bsBxeYovg=</latexit><latexit sha1_base64="xzoPiq091e3IFTwOKLzb8uO86xk=">AAACH3icbVDNS8MwHE39nPOr6tFLcAjbZbQi6nHoZccJ7gPWWtI07cLStCSpMMr+Ey/+K148KCLe9t+YrT3o5oPA4733S/J7fsqoVJY1M9bWNza3tis71d29/YND8+i4J5NMYNLFCUvEwEeSMMpJV1HFyCAVBMU+I31/fDf3+09ESJrwBzVJiRujiNOQYqS05JlXjk+j3GGIR4xM23Xl5Y6IoaR8PG20H50ARRERdatR5ESRg55Zs5rWAnCV2CWpgRIdz/x2ggRnMeEKMyTl0LZS5eZIKIr1hVUnkyRFeIwiMtSUo5hIN1/sN4XnWglgmAh9uIIL9fdEjmIpJ7GvkzFSI7nszcX/vGGmwhs3pzzNFOG4eCjMGFQJnJcFAyoIVmyiCcKC6r9CPEICYaUrreoS7OWVV0nvomlbTfv+sta6LeuogFNwBurABtegBdqgA7oAg2fwCt7Bh/FivBmfxlcRXTPKmRPwB8bsBxeYovg=</latexit><latexit sha1_base64="xzoPiq091e3IFTwOKLzb8uO86xk=">AAACH3icbVDNS8MwHE39nPOr6tFLcAjbZbQi6nHoZccJ7gPWWtI07cLStCSpMMr+Ey/+K148KCLe9t+YrT3o5oPA4733S/J7fsqoVJY1M9bWNza3tis71d29/YND8+i4J5NMYNLFCUvEwEeSMMpJV1HFyCAVBMU+I31/fDf3+09ESJrwBzVJiRujiNOQYqS05JlXjk+j3GGIR4xM23Xl5Y6IoaR8PG20H50ARRERdatR5ESRg55Zs5rWAnCV2CWpgRIdz/x2ggRnMeEKMyTl0LZS5eZIKIr1hVUnkyRFeIwiMtSUo5hIN1/sN4XnWglgmAh9uIIL9fdEjmIpJ7GvkzFSI7nszcX/vGGmwhs3pzzNFOG4eCjMGFQJnJcFAyoIVmyiCcKC6r9CPEICYaUrreoS7OWVV0nvomlbTfv+sta6LeuogFNwBurABtegBdqgA7oAg2fwCt7Bh/FivBmfxlcRXTPKmRPwB8bsBxeYovg=</latexit><latexit sha1_base64="xzoPiq091e3IFTwOKLzb8uO86xk=">AAACH3icbVDNS8MwHE39nPOr6tFLcAjbZbQi6nHoZccJ7gPWWtI07cLStCSpMMr+Ey/+K148KCLe9t+YrT3o5oPA4733S/J7fsqoVJY1M9bWNza3tis71d29/YND8+i4J5NMYNLFCUvEwEeSMMpJV1HFyCAVBMU+I31/fDf3+09ESJrwBzVJiRujiNOQYqS05JlXjk+j3GGIR4xM23Xl5Y6IoaR8PG20H50ARRERdatR5ESRg55Zs5rWAnCV2CWpgRIdz/x2ggRnMeEKMyTl0LZS5eZIKIr1hVUnkyRFeIwiMtSUo5hIN1/sN4XnWglgmAh9uIIL9fdEjmIpJ7GvkzFSI7nszcX/vGGmwhs3pzzNFOG4eCjMGFQJnJcFAyoIVmyiCcKC6r9CPEICYaUrreoS7OWVV0nvomlbTfv+sta6LeuogFNwBurABtegBdqgA7oAg2fwCt7Bh/FivBmfxlcRXTPKmRPwB8bsBxeYovg=</latexit>

�t
<latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit>

Access 
moments 
directly

hxni
<latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit>

 (0)
<latexit sha1_base64="Yq5T2LxzygpC6ek/drhKxgAL01w=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOOsmQ2dlhZlYISz7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vf3tr6xubWdmGnuLu3f3BYOjpumiTVDBssEYluR9Sg4BIblluBbaWRxpHAVjS+m/mtJ9SGJ/LRThSGMR1KPuCMWie1usrwin/RK5X9qj8HWSVBTsqQo94rfXX7CUtjlJYJakwn8JUNM6otZwKnxW5qUFE2pkPsOCppjCbM5udOyblT+mSQaFfSkrn6eyKjsTGTOHKdMbUjs+zNxP+8TmoHN2HGpUotSrZYNEgFsQmZ/U76XCOzYuIIZZq7WwkbUU2ZdQkVXQjB8surpHlZDfxq8HBVrt3mcRTgFM6gAgFcQw3uoQ4NYDCGZ3iFN095L96797FoXfPymRP4A+/zB1wOjuk=</latexit><latexit sha1_base64="Yq5T2LxzygpC6ek/drhKxgAL01w=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOOsmQ2dlhZlYISz7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vf3tr6xubWdmGnuLu3f3BYOjpumiTVDBssEYluR9Sg4BIblluBbaWRxpHAVjS+m/mtJ9SGJ/LRThSGMR1KPuCMWie1usrwin/RK5X9qj8HWSVBTsqQo94rfXX7CUtjlJYJakwn8JUNM6otZwKnxW5qUFE2pkPsOCppjCbM5udOyblT+mSQaFfSkrn6eyKjsTGTOHKdMbUjs+zNxP+8TmoHN2HGpUotSrZYNEgFsQmZ/U76XCOzYuIIZZq7WwkbUU2ZdQkVXQjB8surpHlZDfxq8HBVrt3mcRTgFM6gAgFcQw3uoQ4NYDCGZ3iFN095L96797FoXfPymRP4A+/zB1wOjuk=</latexit><latexit sha1_base64="Yq5T2LxzygpC6ek/drhKxgAL01w=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOOsmQ2dlhZlYISz7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vf3tr6xubWdmGnuLu3f3BYOjpumiTVDBssEYluR9Sg4BIblluBbaWRxpHAVjS+m/mtJ9SGJ/LRThSGMR1KPuCMWie1usrwin/RK5X9qj8HWSVBTsqQo94rfXX7CUtjlJYJakwn8JUNM6otZwKnxW5qUFE2pkPsOCppjCbM5udOyblT+mSQaFfSkrn6eyKjsTGTOHKdMbUjs+zNxP+8TmoHN2HGpUotSrZYNEgFsQmZ/U76XCOzYuIIZZq7WwkbUU2ZdQkVXQjB8surpHlZDfxq8HBVrt3mcRTgFM6gAgFcQw3uoQ4NYDCGZ3iFN095L96797FoXfPymRP4A+/zB1wOjuk=</latexit><latexit sha1_base64="Yq5T2LxzygpC6ek/drhKxgAL01w=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOSJcxOOsmQ2dlhZlYISz7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vf3tr6xubWdmGnuLu3f3BYOjpumiTVDBssEYluR9Sg4BIblluBbaWRxpHAVjS+m/mtJ9SGJ/LRThSGMR1KPuCMWie1usrwin/RK5X9qj8HWSVBTsqQo94rfXX7CUtjlJYJakwn8JUNM6otZwKnxW5qUFE2pkPsOCppjCbM5udOyblT+mSQaFfSkrn6eyKjsTGTOHKdMbUjs+zNxP+8TmoHN2HGpUotSrZYNEgFsQmZ/U76XCOzYuIIZZq7WwkbUU2ZdQkVXQjB8surpHlZDfxq8HBVrt3mcRTgFM6gAgFcQw3uoQ4NYDCGZ3iFN095L96797FoXfPymRP4A+/zB1wOjuk=</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>

H(t)
<latexit sha1_base64="lNyuTtr2it5ufJrJLhqkq8TGG5I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXnqsYD+gDWWz3bRLN5uwOxFK6V/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc/8zhPXRsTqEacJ9yM6UiIUjGImNap4OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9GdUo2CSz0v91PCEsgkd8Z6likbc+LPFrXNyYZUhCWNtSyFZqL8nZjQyZhoFtjOiODarXib+5/VSDG/9mVBJilyx5aIwlQRjkj1OhkJzhnJqCWVa2FsJG1NNGdp4SjYEb/XlddK+qnluzXu4rtTv8jiKcAbnUAUPbqAODWhCCxiM4Rle4c2JnBfn3flYthacfOYU/sD5/AE4eY2v</latexit><latexit sha1_base64="lNyuTtr2it5ufJrJLhqkq8TGG5I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXnqsYD+gDWWz3bRLN5uwOxFK6V/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc/8zhPXRsTqEacJ9yM6UiIUjGImNap4OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9GdUo2CSz0v91PCEsgkd8Z6likbc+LPFrXNyYZUhCWNtSyFZqL8nZjQyZhoFtjOiODarXib+5/VSDG/9mVBJilyx5aIwlQRjkj1OhkJzhnJqCWVa2FsJG1NNGdp4SjYEb/XlddK+qnluzXu4rtTv8jiKcAbnUAUPbqAODWhCCxiM4Rle4c2JnBfn3flYthacfOYU/sD5/AE4eY2v</latexit><latexit sha1_base64="lNyuTtr2it5ufJrJLhqkq8TGG5I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXnqsYD+gDWWz3bRLN5uwOxFK6V/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc/8zhPXRsTqEacJ9yM6UiIUjGImNap4OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9GdUo2CSz0v91PCEsgkd8Z6likbc+LPFrXNyYZUhCWNtSyFZqL8nZjQyZhoFtjOiODarXib+5/VSDG/9mVBJilyx5aIwlQRjkj1OhkJzhnJqCWVa2FsJG1NNGdp4SjYEb/XlddK+qnluzXu4rtTv8jiKcAbnUAUPbqAODWhCCxiM4Rle4c2JnBfn3flYthacfOYU/sD5/AE4eY2v</latexit><latexit sha1_base64="lNyuTtr2it5ufJrJLhqkq8TGG5I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXnqsYD+gDWWz3bRLN5uwOxFK6V/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJ28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc/8zhPXRsTqEacJ9yM6UiIUjGImNap4OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9GdUo2CSz0v91PCEsgkd8Z6likbc+LPFrXNyYZUhCWNtSyFZqL8nZjQyZhoFtjOiODarXib+5/VSDG/9mVBJilyx5aIwlQRjkj1OhkJzhnJqCWVa2FsJG1NNGdp4SjYEb/XlddK+qnluzXu4rtTv8jiKcAbnUAUPbqAODWhCCxiM4Rle4c2JnBfn3flYthacfOYU/sD5/AE4eY2v</latexit>

H
†(0)

<latexit sha1_base64="F9uAy6x+mp8QiSg/nXOLf0wxxTk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BItQLyURQY9FLz1WsLXQxLLZTNKlm03Y3Qil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5QcaZ0o7zbZXW1jc2t8rblZ3dvf2D6uFRV6W5pNihKU9lLyAKORPY0Uxz7GUSSRJwfAhGtzP/4QmlYqm41+MM/YTEgkWMEm0kr/XohSSOUdad80G15jScOexV4hakBgXag+qXF6Y0T1BoyolSfdfJtD8hUjPKcVrxcoUZoSMSY99QQRJU/mR+89Q+M0poR6k0JbQ9V39PTEii1DgJTGdC9FAtezPxP6+f6+janzCR5RoFXSyKcm7r1J4FYIdMItV8bAihkplbbTokklBtYqqYENzll1dJ96LhOg337rLWvCniKMMJnEIdXLiCJrSgDR2gkMEzvMKblVsv1rv1sWgtWcXMMfyB9fkD0c6Q3w==</latexit><latexit sha1_base64="F9uAy6x+mp8QiSg/nXOLf0wxxTk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BItQLyURQY9FLz1WsLXQxLLZTNKlm03Y3Qil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5QcaZ0o7zbZXW1jc2t8rblZ3dvf2D6uFRV6W5pNihKU9lLyAKORPY0Uxz7GUSSRJwfAhGtzP/4QmlYqm41+MM/YTEgkWMEm0kr/XohSSOUdad80G15jScOexV4hakBgXag+qXF6Y0T1BoyolSfdfJtD8hUjPKcVrxcoUZoSMSY99QQRJU/mR+89Q+M0poR6k0JbQ9V39PTEii1DgJTGdC9FAtezPxP6+f6+janzCR5RoFXSyKcm7r1J4FYIdMItV8bAihkplbbTokklBtYqqYENzll1dJ96LhOg337rLWvCniKMMJnEIdXLiCJrSgDR2gkMEzvMKblVsv1rv1sWgtWcXMMfyB9fkD0c6Q3w==</latexit><latexit sha1_base64="F9uAy6x+mp8QiSg/nXOLf0wxxTk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BItQLyURQY9FLz1WsLXQxLLZTNKlm03Y3Qil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5QcaZ0o7zbZXW1jc2t8rblZ3dvf2D6uFRV6W5pNihKU9lLyAKORPY0Uxz7GUSSRJwfAhGtzP/4QmlYqm41+MM/YTEgkWMEm0kr/XohSSOUdad80G15jScOexV4hakBgXag+qXF6Y0T1BoyolSfdfJtD8hUjPKcVrxcoUZoSMSY99QQRJU/mR+89Q+M0poR6k0JbQ9V39PTEii1DgJTGdC9FAtezPxP6+f6+janzCR5RoFXSyKcm7r1J4FYIdMItV8bAihkplbbTokklBtYqqYENzll1dJ96LhOg337rLWvCniKMMJnEIdXLiCJrSgDR2gkMEzvMKblVsv1rv1sWgtWcXMMfyB9fkD0c6Q3w==</latexit><latexit sha1_base64="F9uAy6x+mp8QiSg/nXOLf0wxxTk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BItQLyURQY9FLz1WsLXQxLLZTNKlm03Y3Qil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5QcaZ0o7zbZXW1jc2t8rblZ3dvf2D6uFRV6W5pNihKU9lLyAKORPY0Uxz7GUSSRJwfAhGtzP/4QmlYqm41+MM/YTEgkWMEm0kr/XohSSOUdad80G15jScOexV4hakBgXag+qXF6Y0T1BoyolSfdfJtD8hUjPKcVrxcoUZoSMSY99QQRJU/mR+89Q+M0poR6k0JbQ9V39PTEii1DgJTGdC9FAtezPxP6+f6+janzCR5RoFXSyKcm7r1J4FYIdMItV8bAihkplbbTokklBtYqqYENzll1dJ96LhOg337rLWvCniKMMJnEIdXLiCJrSgDR2gkMEzvMKblVsv1rv1sWgtWcXMMfyB9fkD0c6Q3w==</latexit>

f(x, µ2)
<latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit>

Fit ansatz
Twist-2 OPE 

(LaMET)

X

n

hxnicn(µ2z2)
(�iPzz)n

n!
<latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit>

Algorithm



Lattice details



Ensemble details and statistics

AMA

m⇡ = 300 MeV
<latexit sha1_base64="1eB5aI1zd8GgKBBGvDwvtVQFfMY=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlU0I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr/CZ42BPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+vFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvyvVnxo=</latexit><latexit sha1_base64="1eB5aI1zd8GgKBBGvDwvtVQFfMY=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlU0I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr/CZ42BPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+vFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvyvVnxo=</latexit><latexit sha1_base64="1eB5aI1zd8GgKBBGvDwvtVQFfMY=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlU0I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr/CZ42BPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+vFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvyvVnxo=</latexit><latexit sha1_base64="1eB5aI1zd8GgKBBGvDwvtVQFfMY=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlU0I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr/CZ42BPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+vFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvyvVnxo=</latexit>

Ensemble:  2+1 flavor HISQ 

Sea quark mass: m⇡ = 160 MeV
<latexit sha1_base64="noLutM9sQ/Kcv+hmCx+F+3NTxM8=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlE1I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr7B77mBPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+rFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvzJ3nx4=</latexit><latexit sha1_base64="noLutM9sQ/Kcv+hmCx+F+3NTxM8=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlE1I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr7B77mBPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+rFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvzJ3nx4=</latexit><latexit sha1_base64="noLutM9sQ/Kcv+hmCx+F+3NTxM8=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlE1I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr7B77mBPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+rFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvzJ3nx4=</latexit><latexit sha1_base64="noLutM9sQ/Kcv+hmCx+F+3NTxM8=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBVUlE1I1QdONGqGAf0JQymdy0Q2eSMDMRSij4HX6AW/0Ed+LWnV/gbzhts7CtBy4czrmXe+/xE86Udpxvq7C0vLK6VlwvbWxube/Yu3sNFaeSQp3GPJYtnyjgLIK6ZppDK5FAhM+h6Q9uxn7zEaRicfSghwl0BOlFLGSUaCN17QPR9RKGr7B77mBPEN2XIvPwHTRGXbvsVJwJ8CJxc1JGOWpd+8cLYpoKiDTlRKm26yS6kxGpGeUwKnmpgoTQAelB29CICFCdbPLDCB8bJcBhLE1FGk/UvxMZEUoNhW86x1eqeW8s/ue1Ux1edjIWJamGiE4XhSnHOsbjQHDAJFDNh4YQKpm5FdM+kYRqE9vMFmWe6kMwKplk3PkcFknjtOI6Fff+rFy9zjMqokN0hE6Qiy5QFd2iGqojip7QC3pFb9az9W59WJ/T1oKVz+yjGVhfvzJ3nx4=</latexit>

Valence:   tadpole-improved Wilson-Clover fermions coupled to 1-HYP links

Valence quark mass:

Statistics 

increase



Momenta and quark smearing

Momentum smearing:

(tuning results for Momentum smearing)

Details in prequel:

 smear = (S(~k) )x
<latexit sha1_base64="8S/A7IF1SRWYgW/IeXrZ+Rm12Jg="></latexit><latexit sha1_base64="8S/A7IF1SRWYgW/IeXrZ+Rm12Jg="></latexit><latexit sha1_base64="8S/A7IF1SRWYgW/IeXrZ+Rm12Jg="></latexit><latexit sha1_base64="8S/A7IF1SRWYgW/IeXrZ+Rm12Jg="></latexit>

Coulomb gauge-fixed Gaussian smearing

= kz/Pz
<latexit sha1_base64="YOypViCqHoHJ9geMsl8nrTVLk6w=">AAACBXicbVDLSsNAFJ3UV62vqks3g0VwVRMRdCMU3bisYB/ShjCZ3LRDJ5MwMxHa0LUf4FY/wZ249Tv8An/DaZuFbT1w4XDOvdx7j59wprRtf1uFldW19Y3iZmlre2d3r7x/0FRxKik0aMxj2faJAs4ENDTTHNqJBBL5HFr+4Hbit55AKhaLBz1MwI1IT7CQUaKN9HiNB97orO6NvHLFrtpT4GXi5KSCctS98k83iGkagdCUE6U6jp1oNyNSM8phXOqmChJCB6QHHUMFiUC52fTgMT4xSoDDWJoSGk/VvxMZiZQaRr7pjIjuq0VvIv7ndVIdXrkZE0mqQdDZojDlWMd48j0OmASq+dAQQiUzt2LaJ5JQbTKa26LMU30IxiWTjLOYwzJpnlcdu+rcX1RqN3lGRXSEjtEpctAlqqE7VEcNRFGEXtArerOerXfrw/qctRasfOYQzcH6+gXr0Zim</latexit><latexit sha1_base64="YOypViCqHoHJ9geMsl8nrTVLk6w=">AAACBXicbVDLSsNAFJ3UV62vqks3g0VwVRMRdCMU3bisYB/ShjCZ3LRDJ5MwMxHa0LUf4FY/wZ249Tv8An/DaZuFbT1w4XDOvdx7j59wprRtf1uFldW19Y3iZmlre2d3r7x/0FRxKik0aMxj2faJAs4ENDTTHNqJBBL5HFr+4Hbit55AKhaLBz1MwI1IT7CQUaKN9HiNB97orO6NvHLFrtpT4GXi5KSCctS98k83iGkagdCUE6U6jp1oNyNSM8phXOqmChJCB6QHHUMFiUC52fTgMT4xSoDDWJoSGk/VvxMZiZQaRr7pjIjuq0VvIv7ndVIdXrkZE0mqQdDZojDlWMd48j0OmASq+dAQQiUzt2LaJ5JQbTKa26LMU30IxiWTjLOYwzJpnlcdu+rcX1RqN3lGRXSEjtEpctAlqqE7VEcNRFGEXtArerOerXfrw/qctRasfOYQzcH6+gXr0Zim</latexit><latexit sha1_base64="YOypViCqHoHJ9geMsl8nrTVLk6w=">AAACBXicbVDLSsNAFJ3UV62vqks3g0VwVRMRdCMU3bisYB/ShjCZ3LRDJ5MwMxHa0LUf4FY/wZ249Tv8An/DaZuFbT1w4XDOvdx7j59wprRtf1uFldW19Y3iZmlre2d3r7x/0FRxKik0aMxj2faJAs4ENDTTHNqJBBL5HFr+4Hbit55AKhaLBz1MwI1IT7CQUaKN9HiNB97orO6NvHLFrtpT4GXi5KSCctS98k83iGkagdCUE6U6jp1oNyNSM8phXOqmChJCB6QHHUMFiUC52fTgMT4xSoDDWJoSGk/VvxMZiZQaRr7pjIjuq0VvIv7ndVIdXrkZE0mqQdDZojDlWMd48j0OmASq+dAQQiUzt2LaJ5JQbTKa26LMU30IxiWTjLOYwzJpnlcdu+rcX1RqN3lGRXSEjtEpctAlqqE7VEcNRFGEXtArerOerXfrw/qctRasfOYQzcH6+gXr0Zim</latexit><latexit sha1_base64="YOypViCqHoHJ9geMsl8nrTVLk6w=">AAACBXicbVDLSsNAFJ3UV62vqks3g0VwVRMRdCMU3bisYB/ShjCZ3LRDJ5MwMxHa0LUf4FY/wZ249Tv8An/DaZuFbT1w4XDOvdx7j59wprRtf1uFldW19Y3iZmlre2d3r7x/0FRxKik0aMxj2faJAs4ENDTTHNqJBBL5HFr+4Hbit55AKhaLBz1MwI1IT7CQUaKN9HiNB97orO6NvHLFrtpT4GXi5KSCctS98k83iGkagdCUE6U6jp1oNyNSM8phXOqmChJCB6QHHUMFiUC52fTgMT4xSoDDWJoSGk/VvxMZiZQaRr7pjIjuq0VvIv7ndVIdXrkZE0mqQdDZojDlWMd48j0OmASq+dAQQiUzt2LaJ5JQbTKa26LMU30IxiWTjLOYwzJpnlcdu+rcX1RqN3lGRXSEjtEpctAlqqE7VEcNRFGEXtArerOerXfrw/qctRasfOYQzcH6+gXr0Zim</latexit>



2-pt function analysis: 

Determine the spectral data to fit the 3pt function



Used smeared-point (SP) and smeared-smeared (SS) correlators

SS

SP

ts used in 3pt



Making use of SP and SS  to determine excited 
states via 2-state and 3-state fits

Effective E1 in range of 
⌧ ⇡ ts/2

<latexit sha1_base64="cEPNWmX5VjS1xqe+vizsIahDA1U=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuiy6cVnBPqAJYTKZtEMnD2ZuxBD6FX6AW/0Ed+LWL/AL/A2nbRa29cCFwzn3cu89fiq4Asv6NtbWNza3tis71d29/YND8+i4q5JMUtahiUhk3yeKCR6zDnAQrJ9KRiJfsJ4/vp36vUcmFU/iB8hT5kZkGPOQUwJa8syaAyTDDklTmTxh8NRFs+qZdathzYBXiV2SOirR9swfJ0hoFrEYqCBKDWwrBbcgEjgVbFJ1MsVSQsdkyAaaxiRiyi1mx0/wmVYCHCZSVwx4pv6dKEikVB75ujMiMFLL3lT8zxtkEF67BY/TDFhM54vCTGBI8DQJHHDJKIhcE0Il17diOiKSUNB5LWxR+qkRCybTZOzlHFZJt9mwrYZ9f1lv3ZQZVdAJOkXnyEZXqIXuUBt1EEU5ekGv6M14Nt6ND+Nz3rpmlDM1tADj6xfG/pzP</latexit><latexit sha1_base64="cEPNWmX5VjS1xqe+vizsIahDA1U=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuiy6cVnBPqAJYTKZtEMnD2ZuxBD6FX6AW/0Ed+LWL/AL/A2nbRa29cCFwzn3cu89fiq4Asv6NtbWNza3tis71d29/YND8+i4q5JMUtahiUhk3yeKCR6zDnAQrJ9KRiJfsJ4/vp36vUcmFU/iB8hT5kZkGPOQUwJa8syaAyTDDklTmTxh8NRFs+qZdathzYBXiV2SOirR9swfJ0hoFrEYqCBKDWwrBbcgEjgVbFJ1MsVSQsdkyAaaxiRiyi1mx0/wmVYCHCZSVwx4pv6dKEikVB75ujMiMFLL3lT8zxtkEF67BY/TDFhM54vCTGBI8DQJHHDJKIhcE0Il17diOiKSUNB5LWxR+qkRCybTZOzlHFZJt9mwrYZ9f1lv3ZQZVdAJOkXnyEZXqIXuUBt1EEU5ekGv6M14Nt6ND+Nz3rpmlDM1tADj6xfG/pzP</latexit><latexit sha1_base64="cEPNWmX5VjS1xqe+vizsIahDA1U=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuiy6cVnBPqAJYTKZtEMnD2ZuxBD6FX6AW/0Ed+LWL/AL/A2nbRa29cCFwzn3cu89fiq4Asv6NtbWNza3tis71d29/YND8+i4q5JMUtahiUhk3yeKCR6zDnAQrJ9KRiJfsJ4/vp36vUcmFU/iB8hT5kZkGPOQUwJa8syaAyTDDklTmTxh8NRFs+qZdathzYBXiV2SOirR9swfJ0hoFrEYqCBKDWwrBbcgEjgVbFJ1MsVSQsdkyAaaxiRiyi1mx0/wmVYCHCZSVwx4pv6dKEikVB75ujMiMFLL3lT8zxtkEF67BY/TDFhM54vCTGBI8DQJHHDJKIhcE0Il17diOiKSUNB5LWxR+qkRCybTZOzlHFZJt9mwrYZ9f1lv3ZQZVdAJOkXnyEZXqIXuUBt1EEU5ekGv6M14Nt6ND+Nz3rpmlDM1tADj6xfG/pzP</latexit><latexit sha1_base64="cEPNWmX5VjS1xqe+vizsIahDA1U=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuiy6cVnBPqAJYTKZtEMnD2ZuxBD6FX6AW/0Ed+LWL/AL/A2nbRa29cCFwzn3cu89fiq4Asv6NtbWNza3tis71d29/YND8+i4q5JMUtahiUhk3yeKCR6zDnAQrJ9KRiJfsJ4/vp36vUcmFU/iB8hT5kZkGPOQUwJa8syaAyTDDklTmTxh8NRFs+qZdathzYBXiV2SOirR9swfJ0hoFrEYqCBKDWwrBbcgEjgVbFJ1MsVSQsdkyAaaxiRiyi1mx0/wmVYCHCZSVwx4pv6dKEikVB75ujMiMFLL3lT8zxtkEF67BY/TDFhM54vCTGBI8DQJHHDJKIhcE0Il17diOiKSUNB5LWxR+qkRCybTZOzlHFZJt9mwrYZ9f1lv3ZQZVdAJOkXnyEZXqIXuUBt1EEU5ekGv6M14Nt6ND+Nz3rpmlDM1tADj6xfG/pzP</latexit>

Prior for E1 from 2-state SP to 3-state SS

Use dispersion relation for E0



Two-point function analysis

*more momenta added later in PRD03 (2021) 9, 094510

a=0.04 fm

Pion

Most-Likely pi(1300)

Some effective 

2nd state



3-pt function analysis: 

Extrapolate to get bare matrix element



Periodicity effect from 2pt

~ 20% extrapolations

Plateau not feasible



Looking for robustness in extrapolations

Difference in extrapolated values from Fit(2,3)



Renormalization and matching



RI-MOM

RGI Ratio and its generalization

Double

Ratio

Double

Ratio

*Double ratio:  
make z=0 matrix element to be 1 by hand

Why use non-zero Pz0 ? 
• Avoid wrap-around effect

• Make leading-twist dominate both numerator and denominator

(p-slash, Landau gauge)

Renormalization methods used:



Ratio and its generalization

Leading-twist OPE expression for ratio

Double

Ratio

Note: Matching implemented via leading-twist OPE form throughout.

No complication due to non-factorizability for non-zero P0z 

Matching @ NLO

Resummation in another paper:



Double

Ratio

Ratio Cn1-loop

Conversion factor

A cross-check for 
RI

1/hB(0,0)

Leading-twist OPE expression for RI-MOM



Analysis of lattice artifacts



Lattice corrections hidden here;

Important because errors are too tiny after double ratio

Within errors, 

the data are consistent


In the intermediate z



Let us look at the bare z=0 local current operator matrix element before double ratios

Wrap-around effect in 3pt



Analysis of lattice artifacts 
via “OPE without OPE”

Fit <xn> via leading-twist OPE as a 

function of Pz at fixed z



Inference:  
presence of momentum dependent lattice corrections

r=cross-check:

A similar observation with (a/z) correction in nucleon in a recent paper



Analysis of higher-twist corrections



RI-MOM

Ratio

ORI(z) = Z(pR, z)Obare(z)
<latexit sha1_base64="OABeGNH6A4xuOx1GmRumujVpsRY=">AAACE3icbZDJSgNBEIZ7XGPcoh69NAYhioQZEfQiBL3oyRhMFJNx6OlUYmPPQneNGIe8gxdfxYsHRbx68ebb2FkEt4KGj/+vorp+P5ZCo21/WCOjY+MTk5mp7PTM7Nx8bmGxpqNEcajySEbqzGcapAihigIlnMUKWOBLOPWv9nv+6TUoLaLwBDsxuAFrh6IlOEMjebn1I6+BcINp5bBbuF2ju/S8EF9UNgx+OT5T0PO8XN4u2v2if8EZQp4Mq+zl3hvNiCcBhMgl07ru2DG6KVMouIRutpFoiBm/Ym2oGwxZANpN+zd16apRmrQVKfNCpH31+0TKAq07gW86A4aX+rfXE//z6gm2dtxUhHGCEPLBolYiKUa0FxBtCgUcZccA40qYv1J+yRTjaGLMmhCc3yf/hdpm0bGLzvFWvrQ3jCNDlskKKRCHbJMSOSBlUiWc3JEH8kSerXvr0XqxXgetI9ZwZon8KOvtE5U1nLY=</latexit><latexit sha1_base64="OABeGNH6A4xuOx1GmRumujVpsRY=">AAACE3icbZDJSgNBEIZ7XGPcoh69NAYhioQZEfQiBL3oyRhMFJNx6OlUYmPPQneNGIe8gxdfxYsHRbx68ebb2FkEt4KGj/+vorp+P5ZCo21/WCOjY+MTk5mp7PTM7Nx8bmGxpqNEcajySEbqzGcapAihigIlnMUKWOBLOPWv9nv+6TUoLaLwBDsxuAFrh6IlOEMjebn1I6+BcINp5bBbuF2ju/S8EF9UNgx+OT5T0PO8XN4u2v2if8EZQp4Mq+zl3hvNiCcBhMgl07ru2DG6KVMouIRutpFoiBm/Ym2oGwxZANpN+zd16apRmrQVKfNCpH31+0TKAq07gW86A4aX+rfXE//z6gm2dtxUhHGCEPLBolYiKUa0FxBtCgUcZccA40qYv1J+yRTjaGLMmhCc3yf/hdpm0bGLzvFWvrQ3jCNDlskKKRCHbJMSOSBlUiWc3JEH8kSerXvr0XqxXgetI9ZwZon8KOvtE5U1nLY=</latexit><latexit sha1_base64="OABeGNH6A4xuOx1GmRumujVpsRY=">AAACE3icbZDJSgNBEIZ7XGPcoh69NAYhioQZEfQiBL3oyRhMFJNx6OlUYmPPQneNGIe8gxdfxYsHRbx68ebb2FkEt4KGj/+vorp+P5ZCo21/WCOjY+MTk5mp7PTM7Nx8bmGxpqNEcajySEbqzGcapAihigIlnMUKWOBLOPWv9nv+6TUoLaLwBDsxuAFrh6IlOEMjebn1I6+BcINp5bBbuF2ju/S8EF9UNgx+OT5T0PO8XN4u2v2if8EZQp4Mq+zl3hvNiCcBhMgl07ru2DG6KVMouIRutpFoiBm/Ym2oGwxZANpN+zd16apRmrQVKfNCpH31+0TKAq07gW86A4aX+rfXE//z6gm2dtxUhHGCEPLBolYiKUa0FxBtCgUcZccA40qYv1J+yRTjaGLMmhCc3yf/hdpm0bGLzvFWvrQ3jCNDlskKKRCHbJMSOSBlUiWc3JEH8kSerXvr0XqxXgetI9ZwZon8KOvtE5U1nLY=</latexit><latexit sha1_base64="OABeGNH6A4xuOx1GmRumujVpsRY=">AAACE3icbZDJSgNBEIZ7XGPcoh69NAYhioQZEfQiBL3oyRhMFJNx6OlUYmPPQneNGIe8gxdfxYsHRbx68ebb2FkEt4KGj/+vorp+P5ZCo21/WCOjY+MTk5mp7PTM7Nx8bmGxpqNEcajySEbqzGcapAihigIlnMUKWOBLOPWv9nv+6TUoLaLwBDsxuAFrh6IlOEMjebn1I6+BcINp5bBbuF2ju/S8EF9UNgx+OT5T0PO8XN4u2v2if8EZQp4Mq+zl3hvNiCcBhMgl07ru2DG6KVMouIRutpFoiBm/Ym2oGwxZANpN+zd16apRmrQVKfNCpH31+0TKAq07gW86A4aX+rfXE//z6gm2dtxUhHGCEPLBolYiKUa0FxBtCgUcZccA40qYv1J+yRTjaGLMmhCc3yf/hdpm0bGLzvFWvrQ3jCNDlskKKRCHbJMSOSBlUiWc3JEH8kSerXvr0XqxXgetI9ZwZon8KOvtE5U1nLY=</latexit>

⌧
Pz

����Obare(z)

����Pz

�

⌧
P 0
z

����Obare(z)

����P 0
z

�

<latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit>

Zconversion(z)
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Internal consistency of 1-loop twist-2 framework



Zero momentum matrix element 

is a great place to study

higher twist effects! 

M(z, Pz = 0) = c0(z
2µ2) +

X

n=1

#(izPz)
nhxni

+#z2⇤2
QCD + . . .

<latexit sha1_base64="Rfvm20BRB79o4zE5RNQmq54vums=">AAACgnicbVFNbxMxEPUuBUr4CvTYi0VUKSEo3Q1IcGikquXAAaRUIm2lOLvyeiepVdu7sr2oibU/hL/FjV8DziaH0jKSpac3896MZ7JScGOj6HcQPth5+Ojx7pPW02fPX7xsv3p9bopKM5iwQhT6MqMGBFcwsdwKuCw1UJkJuMiuT9f5ix+gDS/Ud7ssYSbpQvE5Z9R6Km3/dIRRgb/V3dW7cboaRb0RsXBjG2eXiQpqx9Kou0 qGmMgqGfZq3MfEVDJ1ahTXpIO7HK+w1/YShYmgaiEA3ySK6A0kTOP+LU8Nee28rHH86ifNaTJMmwJ3dvq5rvtE5IU1absTDaIm8H0Qb0EHbWOctn+RvGCVBGWZoMZM46i0M0e15UxA3SKVgZKya7qAqYeKSjAz1wxV4wPP5HheaP+UxQ17W+GoNGYpM18pqb0yd3Nr8n+5aWXnn2aOq7KyoNim0bwS2BZ4fQ+ccw3MiqUHlGnuZ8XsimrKrL9ayy8hvvvl++B8OIijQXz2oXN8sl3HLtpHb1AXxegjOkZf0BhNEEN/goNgEByGO+HbMA7fb0rDYKvZQ/9EePQXDEDA9A==</latexit><latexit sha1_base64="Rfvm20BRB79o4zE5RNQmq54vums=">AAACgnicbVFNbxMxEPUuBUr4CvTYi0VUKSEo3Q1IcGikquXAAaRUIm2lOLvyeiepVdu7sr2oibU/hL/FjV8DziaH0jKSpac3896MZ7JScGOj6HcQPth5+Ojx7pPW02fPX7xsv3p9bopKM5iwQhT6MqMGBFcwsdwKuCw1UJkJuMiuT9f5ix+gDS/Ud7ssYSbpQvE5Z9R6Km3/dIRRgb/V3dW7cboaRb0RsXBjG2eXiQpqx9Kou0 qGmMgqGfZq3MfEVDJ1ahTXpIO7HK+w1/YShYmgaiEA3ySK6A0kTOP+LU8Nee28rHH86ifNaTJMmwJ3dvq5rvtE5IU1absTDaIm8H0Qb0EHbWOctn+RvGCVBGWZoMZM46i0M0e15UxA3SKVgZKya7qAqYeKSjAz1wxV4wPP5HheaP+UxQ17W+GoNGYpM18pqb0yd3Nr8n+5aWXnn2aOq7KyoNim0bwS2BZ4fQ+ccw3MiqUHlGnuZ8XsimrKrL9ayy8hvvvl++B8OIijQXz2oXN8sl3HLtpHb1AXxegjOkZf0BhNEEN/goNgEByGO+HbMA7fb0rDYKvZQ/9EePQXDEDA9A==</latexit><latexit sha1_base64="Rfvm20BRB79o4zE5RNQmq54vums=">AAACgnicbVFNbxMxEPUuBUr4CvTYi0VUKSEo3Q1IcGikquXAAaRUIm2lOLvyeiepVdu7sr2oibU/hL/FjV8DziaH0jKSpac3896MZ7JScGOj6HcQPth5+Ojx7pPW02fPX7xsv3p9bopKM5iwQhT6MqMGBFcwsdwKuCw1UJkJuMiuT9f5ix+gDS/Ud7ssYSbpQvE5Z9R6Km3/dIRRgb/V3dW7cboaRb0RsXBjG2eXiQpqx9Kou0 qGmMgqGfZq3MfEVDJ1ahTXpIO7HK+w1/YShYmgaiEA3ySK6A0kTOP+LU8Nee28rHH86ifNaTJMmwJ3dvq5rvtE5IU1absTDaIm8H0Qb0EHbWOctn+RvGCVBGWZoMZM46i0M0e15UxA3SKVgZKya7qAqYeKSjAz1wxV4wPP5HheaP+UxQ17W+GoNGYpM18pqb0yd3Nr8n+5aWXnn2aOq7KyoNim0bwS2BZ4fQ+ccw3MiqUHlGnuZ8XsimrKrL9ayy8hvvvl++B8OIijQXz2oXN8sl3HLtpHb1AXxegjOkZf0BhNEEN/goNgEByGO+HbMA7fb0rDYKvZQ/9EePQXDEDA9A==</latexit><latexit sha1_base64="Rfvm20BRB79o4zE5RNQmq54vums=">AAACgnicbVFNbxMxEPUuBUr4CvTYi0VUKSEo3Q1IcGikquXAAaRUIm2lOLvyeiepVdu7sr2oibU/hL/FjV8DziaH0jKSpac3896MZ7JScGOj6HcQPth5+Ojx7pPW02fPX7xsv3p9bopKM5iwQhT6MqMGBFcwsdwKuCw1UJkJuMiuT9f5ix+gDS/Ud7ssYSbpQvE5Z9R6Km3/dIRRgb/V3dW7cboaRb0RsXBjG2eXiQpqx9Kou0 qGmMgqGfZq3MfEVDJ1ahTXpIO7HK+w1/YShYmgaiEA3ySK6A0kTOP+LU8Nee28rHH86ifNaTJMmwJ3dvq5rvtE5IU1absTDaIm8H0Qb0EHbWOctn+RvGCVBGWZoMZM46i0M0e15UxA3SKVgZKya7qAqYeKSjAz1wxV4wPP5HheaP+UxQ17W+GoNGYpM18pqb0yd3Nr8n+5aWXnn2aOq7KyoNim0bwS2BZ4fQ+ccw3MiqUHlGnuZ8XsimrKrL9ayy8hvvvl++B8OIijQXz2oXN8sl3HLtpHb1AXxegjOkZf0BhNEEN/goNgEByGO+HbMA7fb0rDYKvZQ/9EePQXDEDA9A==</latexit>
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<latexit sha1_base64="nm3Aixa4GiH6eBpjrp0rh+eovMA="></latexit><latexit sha1_base64="nm3Aixa4GiH6eBpjrp0rh+eovMA="></latexit><latexit sha1_base64="nm3Aixa4GiH6eBpjrp0rh+eovMA="></latexit><latexit sha1_base64="nm3Aixa4GiH6eBpjrp0rh+eovMA="></latexit>

RI-MOM

Internal consistency of 1-loop twist-2 framework
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<latexit sha1_base64="IgHNkCmToU7z7f48DSQiepfqu1w="></latexit><latexit sha1_base64="IgHNkCmToU7z7f48DSQiepfqu1w="></latexit><latexit sha1_base64="IgHNkCmToU7z7f48DSQiepfqu1w="></latexit><latexit sha1_base64="IgHNkCmToU7z7f48DSQiepfqu1w="></latexit>

Zconversion(z)
<latexit sha1_base64="1fxZgGDcjJwWmjdmzhiqFjnmDyA=">AAAB/3icbVDLSsNAFJ34rPUVFdy4CRahbkoigi6LblxWsA9sQ5hMJ+3QyUyYuRFr7MJfceNCEbf+hjv/xmmbhbYeGDiccy73zgkTzjS47re1sLi0vLJaWCuub2xubds7uw0tU0VonUguVSvEmnImaB0YcNpKFMVxyGkzHFyO/eYdVZpJcQPDhPox7gkWMYLBSIG9fxt0gN5DRqTIc6Pyw3Fgl9yKO4EzT7yclFCOWmB/dbqSpDEVQDjWuu25CfgZVsAIp6NiJ9U0wWSAe7RtqMAx1X42uX/kHBml60RSmSfAmai/JzIcaz2MQ5OMMfT1rDcW//PaKUTnfsZEkgIVZLooSrkD0hmX4XSZogT40BBMFDO3OqSPFSZgqiiaErzZL8+TxknFcyve9WmpepHXUUAH6BCVkYfOUBVdoRqqI4Ie0TN6RW/Wk/VivVsf0+iClc/soT+wPn8AijyWag==</latexit><latexit sha1_base64="1fxZgGDcjJwWmjdmzhiqFjnmDyA=">AAAB/3icbVDLSsNAFJ34rPUVFdy4CRahbkoigi6LblxWsA9sQ5hMJ+3QyUyYuRFr7MJfceNCEbf+hjv/xmmbhbYeGDiccy73zgkTzjS47re1sLi0vLJaWCuub2xubds7uw0tU0VonUguVSvEmnImaB0YcNpKFMVxyGkzHFyO/eYdVZpJcQPDhPox7gkWMYLBSIG9fxt0gN5DRqTIc6Pyw3Fgl9yKO4EzT7yclFCOWmB/dbqSpDEVQDjWuu25CfgZVsAIp6NiJ9U0wWSAe7RtqMAx1X42uX/kHBml60RSmSfAmai/JzIcaz2MQ5OMMfT1rDcW//PaKUTnfsZEkgIVZLooSrkD0hmX4XSZogT40BBMFDO3OqSPFSZgqiiaErzZL8+TxknFcyve9WmpepHXUUAH6BCVkYfOUBVdoRqqI4Ie0TN6RW/Wk/VivVsf0+iClc/soT+wPn8AijyWag==</latexit><latexit sha1_base64="1fxZgGDcjJwWmjdmzhiqFjnmDyA=">AAAB/3icbVDLSsNAFJ34rPUVFdy4CRahbkoigi6LblxWsA9sQ5hMJ+3QyUyYuRFr7MJfceNCEbf+hjv/xmmbhbYeGDiccy73zgkTzjS47re1sLi0vLJaWCuub2xubds7uw0tU0VonUguVSvEmnImaB0YcNpKFMVxyGkzHFyO/eYdVZpJcQPDhPox7gkWMYLBSIG9fxt0gN5DRqTIc6Pyw3Fgl9yKO4EzT7yclFCOWmB/dbqSpDEVQDjWuu25CfgZVsAIp6NiJ9U0wWSAe7RtqMAx1X42uX/kHBml60RSmSfAmai/JzIcaz2MQ5OMMfT1rDcW//PaKUTnfsZEkgIVZLooSrkD0hmX4XSZogT40BBMFDO3OqSPFSZgqiiaErzZL8+TxknFcyve9WmpepHXUUAH6BCVkYfOUBVdoRqqI4Ie0TN6RW/Wk/VivVsf0+iClc/soT+wPn8AijyWag==</latexit><latexit sha1_base64="1fxZgGDcjJwWmjdmzhiqFjnmDyA=">AAAB/3icbVDLSsNAFJ34rPUVFdy4CRahbkoigi6LblxWsA9sQ5hMJ+3QyUyYuRFr7MJfceNCEbf+hjv/xmmbhbYeGDiccy73zgkTzjS47re1sLi0vLJaWCuub2xubds7uw0tU0VonUguVSvEmnImaB0YcNpKFMVxyGkzHFyO/eYdVZpJcQPDhPox7gkWMYLBSIG9fxt0gN5DRqTIc6Pyw3Fgl9yKO4EzT7yclFCOWmB/dbqSpDEVQDjWuu25CfgZVsAIp6NiJ9U0wWSAe7RtqMAx1X42uX/kHBml60RSmSfAmai/JzIcaz2MQ5OMMfT1rDcW//PaKUTnfsZEkgIVZLooSrkD0hmX4XSZogT40BBMFDO3OqSPFSZgqiiaErzZL8+TxknFcyve9WmpepHXUUAH6BCVkYfOUBVdoRqqI4Ie0TN6RW/Wk/VivVsf0+iClc/soT+wPn8AijyWag==</latexit>
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<latexit sha1_base64="J/7Af55h5EIRVTZMPsHXAHzlu/Y="></latexit><latexit sha1_base64="J/7Af55h5EIRVTZMPsHXAHzlu/Y="></latexit><latexit sha1_base64="J/7Af55h5EIRVTZMPsHXAHzlu/Y="></latexit><latexit sha1_base64="J/7Af55h5EIRVTZMPsHXAHzlu/Y="></latexit>
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<latexit sha1_base64="V+MsVe6acTnGF4fDEqyvAwrGgjU=">AAACK3icbVC7TsMwFHV4U14FRhaLCqksVYKQYKzKAhMFUUBqoshxnWDhOJF9gyih/8PCrzDAwEOs/AduGxAUjmTp6Jxzbd8TpIJrsO1Xa2x8YnJqema2NDe/sLhUXl451UmmKGvRRCTqPCCaCS5ZCzgIdp4qRuJAsLPgcq/vn10xpXkiT6CbMi8mkeQhpwSM5JcbbsCjKHcFkZFgPdz0b4bKbQ8f+i6wa8iPD3rVm80v+TvhquGMX67YNXsA/Jc4BamgAk2//Oh2EprFTAIVROu2Y6fg5UQBp+a+kptplhJ6SSLWNlSSmGkvH+zawxtG6eAwUeZIwAP150ROYq27cWCSMYELPer1xf+8dgbhrpdzmWbAJB0+FGYCQ4L7xeEOV4yC6BpCqOLmr5heEEUomHpLpgRndOW/5HSr5tg152i7Um8UdcygNbSOqshBO6iO9lETtRBFd+gBPaMX6956st6s92F0zCpmVtEvWB+f47ipTg==</latexit><latexit sha1_base64="V+MsVe6acTnGF4fDEqyvAwrGgjU=">AAACK3icbVC7TsMwFHV4U14FRhaLCqksVYKQYKzKAhMFUUBqoshxnWDhOJF9gyih/8PCrzDAwEOs/AduGxAUjmTp6Jxzbd8TpIJrsO1Xa2x8YnJqema2NDe/sLhUXl451UmmKGvRRCTqPCCaCS5ZCzgIdp4qRuJAsLPgcq/vn10xpXkiT6CbMi8mkeQhpwSM5JcbbsCjKHcFkZFgPdz0b4bKbQ8f+i6wa8iPD3rVm80v+TvhquGMX67YNXsA/Jc4BamgAk2//Oh2EprFTAIVROu2Y6fg5UQBp+a+kptplhJ6SSLWNlSSmGkvH+zawxtG6eAwUeZIwAP150ROYq27cWCSMYELPer1xf+8dgbhrpdzmWbAJB0+FGYCQ4L7xeEOV4yC6BpCqOLmr5heEEUomHpLpgRndOW/5HSr5tg152i7Um8UdcygNbSOqshBO6iO9lETtRBFd+gBPaMX6956st6s92F0zCpmVtEvWB+f47ipTg==</latexit><latexit sha1_base64="V+MsVe6acTnGF4fDEqyvAwrGgjU=">AAACK3icbVC7TsMwFHV4U14FRhaLCqksVYKQYKzKAhMFUUBqoshxnWDhOJF9gyih/8PCrzDAwEOs/AduGxAUjmTp6Jxzbd8TpIJrsO1Xa2x8YnJqema2NDe/sLhUXl451UmmKGvRRCTqPCCaCS5ZCzgIdp4qRuJAsLPgcq/vn10xpXkiT6CbMi8mkeQhpwSM5JcbbsCjKHcFkZFgPdz0b4bKbQ8f+i6wa8iPD3rVm80v+TvhquGMX67YNXsA/Jc4BamgAk2//Oh2EprFTAIVROu2Y6fg5UQBp+a+kptplhJ6SSLWNlSSmGkvH+zawxtG6eAwUeZIwAP150ROYq27cWCSMYELPer1xf+8dgbhrpdzmWbAJB0+FGYCQ4L7xeEOV4yC6BpCqOLmr5heEEUomHpLpgRndOW/5HSr5tg152i7Um8UdcygNbSOqshBO6iO9lETtRBFd+gBPaMX6956st6s92F0zCpmVtEvWB+f47ipTg==</latexit><latexit sha1_base64="V+MsVe6acTnGF4fDEqyvAwrGgjU=">AAACK3icbVC7TsMwFHV4U14FRhaLCqksVYKQYKzKAhMFUUBqoshxnWDhOJF9gyih/8PCrzDAwEOs/AduGxAUjmTp6Jxzbd8TpIJrsO1Xa2x8YnJqema2NDe/sLhUXl451UmmKGvRRCTqPCCaCS5ZCzgIdp4qRuJAsLPgcq/vn10xpXkiT6CbMi8mkeQhpwSM5JcbbsCjKHcFkZFgPdz0b4bKbQ8f+i6wa8iPD3rVm80v+TvhquGMX67YNXsA/Jc4BamgAk2//Oh2EprFTAIVROu2Y6fg5UQBp+a+kptplhJ6SSLWNlSSmGkvH+zawxtG6eAwUeZIwAP150ROYq27cWCSMYELPer1xf+8dgbhrpdzmWbAJB0+FGYCQ4L7xeEOV4yC6BpCqOLmr5heEEUomHpLpgRndOW/5HSr5tg152i7Um8UdcygNbSOqshBO6iO9lETtRBFd+gBPaMX6956st6s92F0zCpmVtEvWB+f47ipTg==</latexit>

Smallest non-zero Pz

RI-MOMRatio

Internal consistency of 1-loop twist-2 framework
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<latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit><latexit sha1_base64="CE3/IsywjW74gYIxyTZVUK5GZoQ="></latexit>



Analysis of moments:  

Fit leading-twist OPE with moments as fit 
parameters



Positivity of u-d valence PDF

A convenient variable change

Condition on derivative of <xn> wrt n

Fit data satisfying                                         and z 2 [zmin, zmax]
<latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit>

Pz > P 0
z

<latexit sha1_base64="66qYe9lVXQXqktenzMh7UH7YpTY=">AAACB3icbVDLSgMxFM3UV62vqks3wSK4KjMi6EqKblxWsA+YjiWTudOGZpIhyQi19AP8ALf6Ce7ErZ/hF/gbpu0sbOuBhMM593LvPWHKmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLTFFoUMmlaodEA2cCGoYZDu1UAUlCDq1wcDPxW4+gNJPi3gxTCBLSEyxmlBgr+fXuE77C9n9wu+WKW3WnwMvEy0kF5ah3yz+dSNIsAWEoJ1r7npuaYESUYZTDuNTJNKSEDkgPfEsFSUAHo+nKY3xilQjHUtknDJ6qfztGJNF6mIS2MiGmrxe9ifif52cmvgxGTKSZAUFng+KMYyPx5H4cMQXU8KElhCpmd8W0TxShxqY0N0Xbo/oQjUs2GW8xh2XSPKt6btW7O6/UrvOMiugIHaNT5KELVEO3qI4aiCKJXtArenOenXfnw/mclRacvOcQzcH5+gXdopkf</latexit><latexit sha1_base64="66qYe9lVXQXqktenzMh7UH7YpTY=">AAACB3icbVDLSgMxFM3UV62vqks3wSK4KjMi6EqKblxWsA+YjiWTudOGZpIhyQi19AP8ALf6Ce7ErZ/hF/gbpu0sbOuBhMM593LvPWHKmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLTFFoUMmlaodEA2cCGoYZDu1UAUlCDq1wcDPxW4+gNJPi3gxTCBLSEyxmlBgr+fXuE77C9n9wu+WKW3WnwMvEy0kF5ah3yz+dSNIsAWEoJ1r7npuaYESUYZTDuNTJNKSEDkgPfEsFSUAHo+nKY3xilQjHUtknDJ6qfztGJNF6mIS2MiGmrxe9ifif52cmvgxGTKSZAUFng+KMYyPx5H4cMQXU8KElhCpmd8W0TxShxqY0N0Xbo/oQjUs2GW8xh2XSPKt6btW7O6/UrvOMiugIHaNT5KELVEO3qI4aiCKJXtArenOenXfnw/mclRacvOcQzcH5+gXdopkf</latexit><latexit sha1_base64="66qYe9lVXQXqktenzMh7UH7YpTY=">AAACB3icbVDLSgMxFM3UV62vqks3wSK4KjMi6EqKblxWsA+YjiWTudOGZpIhyQi19AP8ALf6Ce7ErZ/hF/gbpu0sbOuBhMM593LvPWHKmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLTFFoUMmlaodEA2cCGoYZDu1UAUlCDq1wcDPxW4+gNJPi3gxTCBLSEyxmlBgr+fXuE77C9n9wu+WKW3WnwMvEy0kF5ah3yz+dSNIsAWEoJ1r7npuaYESUYZTDuNTJNKSEDkgPfEsFSUAHo+nKY3xilQjHUtknDJ6qfztGJNF6mIS2MiGmrxe9ifif52cmvgxGTKSZAUFng+KMYyPx5H4cMQXU8KElhCpmd8W0TxShxqY0N0Xbo/oQjUs2GW8xh2XSPKt6btW7O6/UrvOMiugIHaNT5KELVEO3qI4aiCKJXtArenOenXfnw/mclRacvOcQzcH5+gXdopkf</latexit><latexit sha1_base64="66qYe9lVXQXqktenzMh7UH7YpTY=">AAACB3icbVDLSgMxFM3UV62vqks3wSK4KjMi6EqKblxWsA+YjiWTudOGZpIhyQi19AP8ALf6Ce7ErZ/hF/gbpu0sbOuBhMM593LvPWHKmTau++0UVlbX1jeKm6Wt7Z3dvfL+QVPLTFFoUMmlaodEA2cCGoYZDu1UAUlCDq1wcDPxW4+gNJPi3gxTCBLSEyxmlBgr+fXuE77C9n9wu+WKW3WnwMvEy0kF5ah3yz+dSNIsAWEoJ1r7npuaYESUYZTDuNTJNKSEDkgPfEsFSUAHo+nKY3xilQjHUtknDJ6qfztGJNF6mIS2MiGmrxe9ifif52cmvgxGTKSZAUFng+KMYyPx5H4cMQXU8KElhCpmd8W0TxShxqY0N0Xbo/oQjUs2GW8xh2XSPKt6btW7O6/UrvOMiugIHaNT5KELVEO3qI4aiCKJXtArenOenXfnw/mclRacvOcQzcH5+gXdopkf</latexit>

with <xn> as fit parameters

Technical aside:



Need larger z for higher moments. 

Prior on lower moment helps.

Maximal z used in fits to twist-2 OPE

<x2>

<x4>

<x6>

Direct computation of 
even valence moments



Determination of x-dependent PDFs 

Fit PDF-Ansatze to lattice matrix elements



Fitting, approximations and their rationale

Minimize chi-square:  fit a finite range of z and z Pz

Include uncertainty in perturbation theory added in quadrature:

Drawback: Correlation very important!  One needs to weigh-in two things: 

• Scale dependence in matching is comparable to statistical errors. Can’t ignore.

• Model selection when underlying theory has larger uncertainty: how to do it?



f⇡
v (x, µ) = Nx↵(1� x)�

�
1 + s

p
x+ tx

�
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Fit ITD to model PDFs 

Corresponding PDF

Reconstructing PDFs
Fit only data points with  z 2 [1( or 2)a, zmax]
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0.32 fm < Zmax < 0.72 fm



Renormalization scheme dependence?

Variation among ratio definitions Variation from ratio to RI



Ansatz dependence?



Quantifying the fit systematics

Mean[   { set of estimates over choice of z-range,  renormalization scheme, ansatz dependence} ]

SD[   { set of estimates over choice of z-range,  renormalization scheme, ansatz dependence} ]

In each bootstrap sample of some quantity “A”:

sys-error(A) =

A =

Bootstrap estimate of A :   mean and statistical error



PDF estimate with statistical and systematic 
error included

⇤QCD/P
max
z ⇡ 0.1
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• Two fine lattice spacing with a2  corrections
• Systematic errors: range of quark-antiquark distance, ren. scheme,  PDF ansatz..

What to expect in continuum limit?
Try fits with twist-2 OPE using 

a-dependent moments:



Key physics issue is x=1 behavior:

Review in, C. D. Roberts et al,  2102.01765 

Large-x behavior of pion: an unresolved issue

lim
x!1

fv(x) ⇠ (1� x)�
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<latexit sha1_base64="gjGRJyRPtHG1cKOTqi/Xh1rvb1c=">AAACBnicbVDLSgNBEJyNrxhfUY9eBoPgKewGQS9C0IvHCOaByRJmJ73JkNnZZaZXCCF3P8CrfoI38epv+AX+hpNkDyaxoKGo6qa7K0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNUycag51HstYtwJmQAoFdRQooZVoYFEgoRkMb6d+8wm0EbF6wFECfsT6SoSCM7TSYycAZJRe00q3WHLL7gx0lXgZKZEMtW7xp9OLeRqBQi6ZMW3PTdAfM42CS5gUOqmBhPEh60PbUsUiMP54dvGEnlmlR8NY21JIZ+rfiTGLjBlFge2MGA7MsjcV//PaKYZX/lioJEVQfL4oTCXFmE7fpz2hgaMcWcK4FvZWygdMM442pIUtxj41gN6kYJPxlnNYJY1K2XPL3v1FqXqTZZQnJ+SUnBOPXJIquSM1UiecKPJCXsmb8+y8Ox/O57w152Qzx2QBztcvxYWYfg==</latexit><latexit sha1_base64="gjGRJyRPtHG1cKOTqi/Xh1rvb1c=">AAACBnicbVDLSgNBEJyNrxhfUY9eBoPgKewGQS9C0IvHCOaByRJmJ73JkNnZZaZXCCF3P8CrfoI38epv+AX+hpNkDyaxoKGo6qa7K0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNUycag51HstYtwJmQAoFdRQooZVoYFEgoRkMb6d+8wm0EbF6wFECfsT6SoSCM7TSYycAZJRe00q3WHLL7gx0lXgZKZEMtW7xp9OLeRqBQi6ZMW3PTdAfM42CS5gUOqmBhPEh60PbUsUiMP54dvGEnlmlR8NY21JIZ+rfiTGLjBlFge2MGA7MsjcV//PaKYZX/lioJEVQfL4oTCXFmE7fpz2hgaMcWcK4FvZWygdMM442pIUtxj41gN6kYJPxlnNYJY1K2XPL3v1FqXqTZZQnJ+SUnBOPXJIquSM1UiecKPJCXsmb8+y8Ox/O57w152Qzx2QBztcvxYWYfg==</latexit><latexit sha1_base64="gjGRJyRPtHG1cKOTqi/Xh1rvb1c=">AAACBnicbVDLSgNBEJyNrxhfUY9eBoPgKewGQS9C0IvHCOaByRJmJ73JkNnZZaZXCCF3P8CrfoI38epv+AX+hpNkDyaxoKGo6qa7K0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNUycag51HstYtwJmQAoFdRQooZVoYFEgoRkMb6d+8wm0EbF6wFECfsT6SoSCM7TSYycAZJRe00q3WHLL7gx0lXgZKZEMtW7xp9OLeRqBQi6ZMW3PTdAfM42CS5gUOqmBhPEh60PbUsUiMP54dvGEnlmlR8NY21JIZ+rfiTGLjBlFge2MGA7MsjcV//PaKYZX/lioJEVQfL4oTCXFmE7fpz2hgaMcWcK4FvZWygdMM442pIUtxj41gN6kYJPxlnNYJY1K2XPL3v1FqXqTZZQnJ+SUnBOPXJIquSM1UiecKPJCXsmb8+y8Ox/O57w152Qzx2QBztcvxYWYfg==</latexit><latexit sha1_base64="gjGRJyRPtHG1cKOTqi/Xh1rvb1c=">AAACBnicbVDLSgNBEJyNrxhfUY9eBoPgKewGQS9C0IvHCOaByRJmJ73JkNnZZaZXCCF3P8CrfoI38epv+AX+hpNkDyaxoKGo6qa7K0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNUycag51HstYtwJmQAoFdRQooZVoYFEgoRkMb6d+8wm0EbF6wFECfsT6SoSCM7TSYycAZJRe00q3WHLL7gx0lXgZKZEMtW7xp9OLeRqBQi6ZMW3PTdAfM42CS5gUOqmBhPEh60PbUsUiMP54dvGEnlmlR8NY21JIZ+rfiTGLjBlFge2MGA7MsjcV//PaKYZX/lioJEVQfL4oTCXFmE7fpz2hgaMcWcK4FvZWygdMM442pIUtxj41gN6kYJPxlnNYJY1K2XPL3v1FqXqTZZQnJ+SUnBOPXJIquSM1UiecKPJCXsmb8+y8Ox/O57w152Qzx2QBztcvxYWYfg==</latexit>

Models of pion PDF respecting NG boson properties predict     > 2


A wide scatter in                First principle calculation essential�
<latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit>

�
<latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit><latexit sha1_base64="GBV9Z5SzD3tO/FtG0cfJXT7YT5k=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDababt0swm7G6GEnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSq4Nq777ZTW1jc2t8rblZ3dvf2D6uFRSyeZYuizRCTqMaQaBZfoG24EPqYKaRwKbIej26nffkKleSIfzDjFIKYDyfucUWMlvxuiob1qza27M5BV4hWkBgWavepPN0pYFqM0TFCtO56bmiCnynAmcFLpZhpTykZ0gB1LJY1RB/ns2Ak5s0pE+omyJQ2ZqX8nchprPY5D2xlTM9TL3lT8z+tkpn8d5FymmUHJ5ov6mSAmIdPPScQVMiPGllCmuL2VsCFVlBmbz8IWbZ8aYjSp2GS85RxWSeui7rl17/6y1rgpMirDCZzCOXhwBQ24gyb4wIDDC7zCm/PsvDsfzue8teQUM8ewAOfrF7ZFl30=</latexit>



Model independent approach: 
  
★ Note the universal exponent of 

large moments

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>

Up-shot: a semi-anstaz dependent OPE fits using



To summarize…


