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The main goals of this talk

Constrain the transverse spatial 
structure of the proton via 
elastic scattering data from ISR 
(23.4 <√s < 62.5 GeV) and 
LHC (√s = 7 TeV)
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?
The main goals of this talk

Gauge the impact of a fine-
detailed description of the 
proton geometry on 
observables relevant to quark 
gluon plasma (QGP) studies

Constrain the transverse spatial 
structure of the proton via 
elastic scattering data from ISR 
(23.4 <√s < 62.5 GeV) and 
LHC (√s = 7 TeV)



HADRON STRUCTURE
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What do we need?

Goal: fully characterize a parton in a hadron 

•      : transverse momentum 
(2D)

•      : position (2 or 3D)

•     : longitudinal momentum 
fraction (1D)

• Spin

Theoretically, information encoded in Wigner distribution

x

~k?
<latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit>

x

<latexit sha1_base64="mDk0SXGlrNbiyNeV8xTvFEj7/5A=">AAAB4XicdZDNTgIxFIXv4B/iH+rSTSMxcTWZMSCwI7pxCYkjJDAhnXIHGjo/aTtGQngB3RijK1/JF/BtLIiJGj2rr/ecJvfcIBVcacd5t3Irq2vrG/nNwtb2zu5ecf/gRiWZZOixRCSyE1CFgsfoaa4FdlKJNAoEtoPx5dxv36JUPImv9SRFP6LDmIecUW1Grbt+seTYdbd6Xq4Sxy67hioG3HLFqdeIazsLlWCpZr/41hskLIsw1kxQpbquk2p/SqXmTOCs0MsUppSN6RC7BmMaofKni0Vn5CRMJNEjJIv39+yURkpNosBkIqpH6rc3H/7ldTMd1vwpj9NMY8xMxHhhJohOyLwvGXCJTIuJAcokN1sSNqKSMm2uUjD1vzqS/8E7s+u22yqXGhfLO+ThCI7hFFyoQgOuoAkeMEB4gGd4sQbWvfVoPX1Gc9byzyH8kPX6AcS6iro=</latexit><latexit sha1_base64="mDk0SXGlrNbiyNeV8xTvFEj7/5A=">AAAB4XicdZDNTgIxFIXv4B/iH+rSTSMxcTWZMSCwI7pxCYkjJDAhnXIHGjo/aTtGQngB3RijK1/JF/BtLIiJGj2rr/ecJvfcIBVcacd5t3Irq2vrG/nNwtb2zu5ecf/gRiWZZOixRCSyE1CFgsfoaa4FdlKJNAoEtoPx5dxv36JUPImv9SRFP6LDmIecUW1Grbt+seTYdbd6Xq4Sxy67hioG3HLFqdeIazsLlWCpZr/41hskLIsw1kxQpbquk2p/SqXmTOCs0MsUppSN6RC7BmMaofKni0Vn5CRMJNEjJIv39+yURkpNosBkIqpH6rc3H/7ldTMd1vwpj9NMY8xMxHhhJohOyLwvGXCJTIuJAcokN1sSNqKSMm2uUjD1vzqS/8E7s+u22yqXGhfLO+ThCI7hFFyoQgOuoAkeMEB4gGd4sQbWvfVoPX1Gc9byzyH8kPX6AcS6iro=</latexit><latexit sha1_base64="mDk0SXGlrNbiyNeV8xTvFEj7/5A=">AAAB4XicdZDNTgIxFIXv4B/iH+rSTSMxcTWZMSCwI7pxCYkjJDAhnXIHGjo/aTtGQngB3RijK1/JF/BtLIiJGj2rr/ecJvfcIBVcacd5t3Irq2vrG/nNwtb2zu5ecf/gRiWZZOixRCSyE1CFgsfoaa4FdlKJNAoEtoPx5dxv36JUPImv9SRFP6LDmIecUW1Grbt+seTYdbd6Xq4Sxy67hioG3HLFqdeIazsLlWCpZr/41hskLIsw1kxQpbquk2p/SqXmTOCs0MsUppSN6RC7BmMaofKni0Vn5CRMJNEjJIv39+yURkpNosBkIqpH6rc3H/7ldTMd1vwpj9NMY8xMxHhhJohOyLwvGXCJTIuJAcokN1sSNqKSMm2uUjD1vzqS/8E7s+u22yqXGhfLO+ThCI7hFFyoQgOuoAkeMEB4gGd4sQbWvfVoPX1Gc9byzyH8kPX6AcS6iro=</latexit><latexit sha1_base64="mDk0SXGlrNbiyNeV8xTvFEj7/5A=">AAAB4XicdZDNTgIxFIXv4B/iH+rSTSMxcTWZMSCwI7pxCYkjJDAhnXIHGjo/aTtGQngB3RijK1/JF/BtLIiJGj2rr/ecJvfcIBVcacd5t3Irq2vrG/nNwtb2zu5ecf/gRiWZZOixRCSyE1CFgsfoaa4FdlKJNAoEtoPx5dxv36JUPImv9SRFP6LDmIecUW1Grbt+seTYdbd6Xq4Sxy67hioG3HLFqdeIazsLlWCpZr/41hskLIsw1kxQpbquk2p/SqXmTOCs0MsUppSN6RC7BmMaofKni0Vn5CRMJNEjJIv39+yURkpNosBkIqpH6rc3H/7ldTMd1vwpj9NMY8xMxHhhJohOyLwvGXCJTIuJAcokN1sSNqKSMm2uUjD1vzqS/8E7s+u22yqXGhfLO+ThCI7hFFyoQgOuoAkeMEB4gGd4sQbWvfVoPX1Gc9byzyH8kPX6AcS6iro=</latexit>

~r
<latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit>

~r
<latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit><latexit sha1_base64="mWsS3pqQ40NULJnqCxqVGX0/7YY=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcTWZMYPAjujGJSYiJEBIp9yBSucnbYeETHgH3RijK9/HF/BtLIiJGj2rr/ecJvdcPxFcacd5t3Irq2vrG/nNwtb2zu5ecf/gVsWpZNhksYhl26cKBY+wqbkW2E4k0tAX2PLHl3O/NUGpeBzd6GmCvZAOIx5wRrUZtboTZJmc9Yslx665lXOvQhzbcw2VDbhe2alViWs7C5VgqUa/+NYdxCwNMdJMUKU6rpPoXkal5kzgrNBNFSaUjekQOwYjGqLqZYt1Z+QkiCXRIySL9/dsRkOlpqFvMiHVI/Xbmw//8jqpDqq9jEdJqjFiJmK8IBVEx2Temgy4RKbF1ABlkpstCRtRSZk2tymY+l8dyf/QPLNrtnvtleoXyzvk4QiO4RRcqEAdrqABTWAwhgd4hhfrzrq3Hq2nz2jOWv45hB+yXj8AdUiNgg==</latexit>

~k?
<latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit><latexit sha1_base64="bgGnl8vtTxDQeb31DzDlTYwtSvQ=">AAAB8XicdZDNSsNAFIUn9a/Wn0ZduhksgquQSGvbXdGNywrGFpoQJtPbdujkh5lJoYS8iG5EdOWr+AK+jdNaQUXP6pt7zsA9N0w5k8q2343S2vrG5lZ5u7Kzu7dfNQ8O72SSCQouTXgi+iGRwFkMrmKKQz8VQKKQQy+cXi383gyEZEl8q+Yp+BEZx2zEKFF6FJhVbwY0nxZB7qUg0iIwa7bVdpoX9Sa2rbqjqaHBqTfsdgs7lr1UDa3UDcw3b5jQLIJYUU6kHDh2qvycCMUoh6LiZRJSQqdkDAONMYlA+vly8QKfjhKB1QTw8v09m5NIynkU6kxE1ET+9hbDv7xBpkYtP2dxmimIqY5ob5RxrBK86I+HTABVfK6BUMH0lphOiCBU6StVdP2vjvh/cM+ttuXc1Gudy9UdyugYnaAz5KAm6qBr1EUuoihDD+gZvRjKuDcejafPaMlY/TlCP2S8fgBBz5Fm</latexit>
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The big picture

TMDs

SIDIS,DY

Wigner distribution

W(~r, x,k?)

�(x,k?)
GPDs

DVCS

G(x, ⇠,�?)

PDFs

DIS

f(x)
Form factors

Elastic scattering

Impact parameter 
distributions
I(x, b?)

F (�?)

⇠=0
<latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit>

FT
<latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit>

* TMD: Transverse momentum distribution
** GPD: Generalized parton distribution
*** PDF: Parton distribution function
**** FT: Fourier transform

Z
dx

<latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit>

Z
d3r

<latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit>

Z
d3k + FT

<latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit>

Z
d2k?

<latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit>

Z
d2�?

Z
d⇠

<latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit>
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The big picture

TMDs

SIDIS,DY

Wigner distribution

W(~r, x,k?)

�(x,k?)
GPDs

DVCS

G(x, ⇠,�?)

PDFs

DIS

f(x)
Form factors

Elastic scattering

Impact parameter 
distributions
I(x, b?)

F (�?)

⇠=0
<latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit>

FT
<latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit>

* TMD: Transverse momentum distribution
** GPD: Generalized parton distribution
*** PDF: Parton distribution function
**** FT: Fourier transform

Z
dx

<latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit>

Z
d3r

<latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit>

Z
d3k + FT

<latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit>

Z
d2k?

<latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit>

Z
d2�?

Z
d⇠

<latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit>Physics deliverables of 
the EIC [Accardi et al. Eur. Phys. J. A52 (9) (2016) 268]
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The focus of this talk
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Form factors

Elastic scattering
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I(x, b?)

F (�?)

⇠=0
<latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit><latexit sha1_base64="xb4YGGT7Eq+LEJxDy2xO8WWTIm4=">AAAB6XicdVDLSgNBEOyNrxhfUY9eJgbB07IJinoQAl48RnBNJLuE2UlvMmT2wcysGJb8hF5E9OTv+AP+jZMYwWedqruqoaqDVHClHefNKszNLywuFZdLK6tr6xvlza0rlWSSocsSkch2QBUKHqOruRbYTiXSKBDYCoZnE711g1LxJL7UoxT9iPZjHnJGtVlde7fcq5x6Fadbrjp2/dAxIL9JzXamqMIMzW751eslLIsw1kxQpTo1J9V+TqXmTOC45GUKU8qGtI8dQ2MaofLzaeAx2QsTSfQAyXT+6s1ppNQoCownonqgfmqT5V9aJ9PhsZ/zOM00xsxYjBZmguiETHqTHpfItBgZQpnkJiVhAyop0+Y7JVP/syP5n7h1+8SuXRxUG43ZH4qwA7uwDzU4ggacQxNcYBDBPTzBsyWsO+vBevywFqzZzTZ8g/XyDtifjPQ=</latexit>

FT
<latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit><latexit sha1_base64="QwdtuD5AkyQHEksjGHKXFE7Zut8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFUXcFQVxWaLTQhDKZ3rRDJw9mJkIJ/QzdiOjKr/EH/BsntYLPszr3nnPhnBtmgivtOG9WZWFxaXmlulpbW9/Y3Kpv71yrNJcMPZaKVHZDqlDwBD3NtcBuJpHGocCbcHxe6je3KBVPk46eZBjEdJjwiDOqzcr3Y6pHjIriojPt1xuO3Tx2DMhv4trODA2Yo92vv/qDlOUxJpoJqlTPdTIdFFRqzgROa36uMKNsTIfYMzShMaqgmGWekoMolUSPkMzmr96CxkpN4tB4ynTqp1Yu/9J6uY5Og4InWa4xYcZitCgXRKekrE4GXCLTYmIIZZKblISNqKRMmwfVTP3PjuR/4jXtM9u9Omq0WvM/VGEP9uEQXDiBFlxCGzxgkME9PMGzlVp31oP1+GGtWPObXfgG6+UdhQ2PNg==</latexit>

Z
dx

<latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit><latexit sha1_base64="3XLJf/Sg+Q997UcPJfHgNhfIiJs=">AAAB8nicdVDLSsNAFJ34rPUVdelmahFchbQo6q7gxmUFYwtNKJPpTTt0ZhJmJsUS+iW6EdGVn+IP+DdOawWfZ3XuPefCuSfOONPG99+chcWl5ZXV0lp5fWNza9vd2b3Raa4oBDTlqWrHRANnEgLDDId2poCImEMrHl5M9dYIlGapvDbjDCJB+pIljBJjV13XDZk0YSWsFKESuDe57bpV36uf+Bb4N6l5/gxVNEez676GvZTmAqShnGjdqfmZiQqiDKMcJuUw15AROiR96FgqiQAdFbPkE3yYpAqbAeDZ/NVbEKH1WMTWI4gZ6J/adPmX1slNchYVTGa5AUmtxWpJzrFJ8bQA3GMKqOFjSwhVzKbEdEAUocbWVLbvf/6I/ydB3Tv3alfH1UZj3kMJ7aMDdIRq6BQ10CVqogBRNEL36Ak9O7lz5zw4jx/WBWd+s4e+wXl5BylokJc=</latexit>

Z
d3r

<latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit><latexit sha1_base64="K197YNFX1P3HCGKQWN6SPkOs2T0=">AAAB9HicdVDLTsJAFJ3iC/FVcelmkJi4agpq1B2JG5eYWCGhlUyHKUyYaZuZW5U0fIpujNGVX+IP+DcOiInPszr3nnOTc0+YCq7Bdd+swtz8wuJScbm0srq2vmFvli91kinKPJqIRLVDopngMfOAg2DtVDEiQ8Fa4fB0oreumdI8iS9glLJAkn7MI04JmFXXLvs8Br/iV3JfSdwbX+2rrl11nfqha4B/k5rjTlFFMzS79qvfS2gmWQxUEK07NTeFICcKOBVsXPIzzVJCh6TPOobGRDId5NPsY7wbJQrDgOHp/NWbE6n1SIbGIwkM9E9tsvxL62QQHQc5j9MMWEyNxWhRJjAkeFIB7nHFKIiRIYQqblJiOiCKUDBFlcz7nz/i/4lXd06c2vlBtdGY9VBE22gH7aEaOkINdIaayEMU3aJ79ISerRvrznqwHj+sBWt2s4W+wXp5B04rkTY=</latexit>

Z
d3k + FT

<latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit><latexit sha1_base64="ZSt/Vn+/Emr3YX5SVfPUGafYzfA=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4sgCCGpirorCOKyQmMLTSyT6aQdOpmEmYlQQrb6M7oR0ZV/4A/4N05qBZ9nde4958I9J0gYlcq234zSzOzc/EJ5sbK0vLK6Zq5vXMo4FZi4OGax6ARIEkY5cRVVjHQSQVAUMNIORqeF3r4mQtKYt9Q4IX6EBpyGFCOlVz2z6lGuvKpXzTwRwX5+tT/ay7wIqSFGLDtr5XnPrNlW/dDWgL+JY9kT1MAUzZ756vVjnEaEK8yQlF3HTpSfIaEoZiSveKkkCcIjNCBdTTmKiPSzSZQc7oSxgGpI4GT+6s1QJOU4CrSneE/+1IrlX1o3VeGxn1GepIpwrC1aC1MGVQyLRmCfCoIVG2uCsKD6S4iHSCCsdG8VHf8zI/yfuHXrxHIuDmqNxrSHMtgC22AXOOAINMA5aAIXYHAL7sETeDZujDvjwXj8sJaM6c0m+Abj5R3HVJew</latexit>

Z
d2k?

<latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit><latexit sha1_base64="7CHrJTZqpyuRA6SiyqquaINCjPY=">AAAB/HicdVDLSsNAFJ34rPUVdaebqUVwFZKiqLuCG5cVjC00MUymN+3QyYOZiVBC0J/RjYiu/Ap/wL9xWiv4PKtz7zkX7jlhxplUtv1mzMzOzS8sVpaqyyura+vmxualTHNBwaUpT0UnJBI4S8BVTHHoZAJIHHJoh8PTsd6+BiFZmlyoUQZ+TPoJixglSq8Cc9tjifJqXq3wRIx75VVjGBReBiIrA7NuW41DWwP/Jo5lT1BHU7QC89XrpTSPIVGUEym7jp0pvyBCMcqhrHq5hIzQIelDV9OExCD9YpKhxHtRKrAaAJ7MX70FiaUcxaH2xEQN5E9tvPxL6+YqOvYLlmS5goRqi9ainGOV4nEVuMcEUMVHmhAqmP4S0wERhCpdWFXH/8yI/yduwzqxnPODerM57aGCdtAu2kcOOkJNdIZayEUU3aJ79ISejRvjzngwHj+sM8b0Zgt9g/HyDr6olOg=</latexit>

Z
d2�?

Z
d⇠

<latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit><latexit sha1_base64="ChS4KRfhL7lLwY4OB+VvapIvIuQ=">AAACF3icdVDLTgJBEJzFF+IL9ehlkJh4IguRqDcSPXjERISEQTI7NDBh9pGZXiPZ8CP6M3oxRr149G8cEBNFrVN1V3XSVV6kpEHXfXdSc/MLi0vp5czK6tr6RnZz69KEsRZQE6EKdcPjBpQMoIYSFTQiDdz3FNS9wclYr1+DNjIMLnAYQcvnvUB2peBoV+1smckAWY7lEqZ92hldldgpKOTthEWgo9FYmrGwG9nO5t1Cqexa0N+kWHAnyJMpqu3sK+uEIvYhQKG4Mc2iG2Er4RqlUDDKsNhAxMWA96BpacB9MK1kEm9E97qhptgHOpm/exPuGzP0PevxOfbNrDZe/qU1Y+wetRIZRDFCIKzFat1YUQzpuCXakRoEqqElXGhpv6SizzUXaLvM2PhfGen/pFYqHBeK5wf5SmXaQ5rskF2yT4rkkFTIGamSGhHkjjyQZ/Li3Dr3zqPz9GlNOdObbfIDztsHK92fYA==</latexit>
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PDFs

√s

~b
<latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit>

p
<latexit sha1_base64="RMLzdPyT2tgmaFX3Ws1pguZMKZE=">AAAB4XicdVDLSgNBEOzxGeMr6tHLYBA8LbtBUG8BLx4TcE0gWcLspDcZMvtgZlYIS35ALyJ68pf8Af/G2RjBZ126uqsaujrMpNDGdd/I0vLK6tp6ZaO6ubW9s1vb27/Raa44+jyVqeqGTKMUCfpGGIndTCGLQ4mdcHJZ6p1bVFqkybWZZhjEbJSISHBm7KidDWp112m4Jehv4jnz6tZhgdag9tofpjyPMTFcMq17npuZoGDKCC5xVu3nGjPGJ2yEPUsTFqMOivmhM3ocpYqaMdJ5/9VbsFjraRxaT8zMWP/UyuFfWi830XlQiCTLDSbcWqwW5ZKalJZ56VAo5EZOLWFcCXsl5WOmGDf2K1Ub/zMj/Z/4DefC8dqn9WZz8YcKHMIRnIAHZ9CEK2iBDxwQ7uEJnsmQ3JEH8vhhXSKLnQP4BvLyDkf+imE=</latexit><latexit sha1_base64="RMLzdPyT2tgmaFX3Ws1pguZMKZE=">AAAB4XicdVDLSgNBEOzxGeMr6tHLYBA8LbtBUG8BLx4TcE0gWcLspDcZMvtgZlYIS35ALyJ68pf8Af/G2RjBZ126uqsaujrMpNDGdd/I0vLK6tp6ZaO6ubW9s1vb27/Raa44+jyVqeqGTKMUCfpGGIndTCGLQ4mdcHJZ6p1bVFqkybWZZhjEbJSISHBm7KidDWp112m4Jehv4jnz6tZhgdag9tofpjyPMTFcMq17npuZoGDKCC5xVu3nGjPGJ2yEPUsTFqMOivmhM3ocpYqaMdJ5/9VbsFjraRxaT8zMWP/UyuFfWi830XlQiCTLDSbcWqwW5ZKalJZ56VAo5EZOLWFcCXsl5WOmGDf2K1Ub/zMj/Z/4DefC8dqn9WZz8YcKHMIRnIAHZ9CEK2iBDxwQ7uEJnsmQ3JEH8vhhXSKLnQP4BvLyDkf+imE=</latexit><latexit sha1_base64="RMLzdPyT2tgmaFX3Ws1pguZMKZE=">AAAB4XicdVDLSgNBEOzxGeMr6tHLYBA8LbtBUG8BLx4TcE0gWcLspDcZMvtgZlYIS35ALyJ68pf8Af/G2RjBZ126uqsaujrMpNDGdd/I0vLK6tp6ZaO6ubW9s1vb27/Raa44+jyVqeqGTKMUCfpGGIndTCGLQ4mdcHJZ6p1bVFqkybWZZhjEbJSISHBm7KidDWp112m4Jehv4jnz6tZhgdag9tofpjyPMTFcMq17npuZoGDKCC5xVu3nGjPGJ2yEPUsTFqMOivmhM3ocpYqaMdJ5/9VbsFjraRxaT8zMWP/UyuFfWi830XlQiCTLDSbcWqwW5ZKalJZ56VAo5EZOLWFcCXsl5WOmGDf2K1Ub/zMj/Z/4DefC8dqn9WZz8YcKHMIRnIAHZ9CEK2iBDxwQ7uEJnsmQ3JEH8vhhXSKLnQP4BvLyDkf+imE=</latexit><latexit sha1_base64="RMLzdPyT2tgmaFX3Ws1pguZMKZE=">AAAB4XicdVDLSgNBEOzxGeMr6tHLYBA8LbtBUG8BLx4TcE0gWcLspDcZMvtgZlYIS35ALyJ68pf8Af/G2RjBZ126uqsaujrMpNDGdd/I0vLK6tp6ZaO6ubW9s1vb27/Raa44+jyVqeqGTKMUCfpGGIndTCGLQ4mdcHJZ6p1bVFqkybWZZhjEbJSISHBm7KidDWp112m4Jehv4jnz6tZhgdag9tofpjyPMTFcMq17npuZoGDKCC5xVu3nGjPGJ2yEPUsTFqMOivmhM3ocpYqaMdJ5/9VbsFjraRxaT8zMWP/UyuFfWi830XlQiCTLDSbcWqwW5ZKalJZ56VAo5EZOLWFcCXsl5WOmGDf2K1Ub/zMj/Z/4DefC8dqn9WZz8YcKHMIRnIAHZ9CEK2iBDxwQ7uEJnsmQ3JEH8vhhXSKLnQP4BvLyDkf+imE=</latexit>

✓
<latexit sha1_base64="lVVhoqscyTc7RW5iGB+QGiKFgRs=">AAAB5nicdVDLTsJAFL3FF+ILdelmIjFx1bQNUNyRuHGJiQUSaMh0mMLI9JGZqQlp+AbdGKMrP8gf8G8cKiZq9KzOvefc3HtukHImlWW9G6W19Y3NrfJ2ZWd3b/+genjUlUkmCPVIwhPRD7CknMXUU0xx2k8FxVHAaS+YXS713h0VkiXxjZqn1I/wJGYhI1jpVneoplThUbVmmY7j1hs2ssyG26y7BWm2mo6LbNMqUIMVOqPq23CckCyisSIcSzmwrVT5ORaKEU4XlWEmaYrJDE/oQNMYR1T6eXHtAp2FiUB6Lyrq794cR1LOo0B7Iqym8re2bP6lDTIVtvycxWmmaEy0RWthxpFK0DI0GjNBieJzTTARTF+JyBQLTJR+TUXH/8qI/ieeY16Y9nW91m6v/lCGEziFc7DBhTZcQQc8IHALD/AMLwYz7o1H4+nTWjJWM8fwA8brB3NgjOQ=</latexit><latexit sha1_base64="lVVhoqscyTc7RW5iGB+QGiKFgRs=">AAAB5nicdVDLTsJAFL3FF+ILdelmIjFx1bQNUNyRuHGJiQUSaMh0mMLI9JGZqQlp+AbdGKMrP8gf8G8cKiZq9KzOvefc3HtukHImlWW9G6W19Y3NrfJ2ZWd3b/+genjUlUkmCPVIwhPRD7CknMXUU0xx2k8FxVHAaS+YXS713h0VkiXxjZqn1I/wJGYhI1jpVneoplThUbVmmY7j1hs2ssyG26y7BWm2mo6LbNMqUIMVOqPq23CckCyisSIcSzmwrVT5ORaKEU4XlWEmaYrJDE/oQNMYR1T6eXHtAp2FiUB6Lyrq794cR1LOo0B7Iqym8re2bP6lDTIVtvycxWmmaEy0RWthxpFK0DI0GjNBieJzTTARTF+JyBQLTJR+TUXH/8qI/ieeY16Y9nW91m6v/lCGEziFc7DBhTZcQQc8IHALD/AMLwYz7o1H4+nTWjJWM8fwA8brB3NgjOQ=</latexit><latexit sha1_base64="lVVhoqscyTc7RW5iGB+QGiKFgRs=">AAAB5nicdVDLTsJAFL3FF+ILdelmIjFx1bQNUNyRuHGJiQUSaMh0mMLI9JGZqQlp+AbdGKMrP8gf8G8cKiZq9KzOvefc3HtukHImlWW9G6W19Y3NrfJ2ZWd3b/+genjUlUkmCPVIwhPRD7CknMXUU0xx2k8FxVHAaS+YXS713h0VkiXxjZqn1I/wJGYhI1jpVneoplThUbVmmY7j1hs2ssyG26y7BWm2mo6LbNMqUIMVOqPq23CckCyisSIcSzmwrVT5ORaKEU4XlWEmaYrJDE/oQNMYR1T6eXHtAp2FiUB6Lyrq794cR1LOo0B7Iqym8re2bP6lDTIVtvycxWmmaEy0RWthxpFK0DI0GjNBieJzTTARTF+JyBQLTJR+TUXH/8qI/ieeY16Y9nW91m6v/lCGEziFc7DBhTZcQQc8IHALD/AMLwYz7o1H4+nTWjJWM8fwA8brB3NgjOQ=</latexit><latexit sha1_base64="lVVhoqscyTc7RW5iGB+QGiKFgRs=">AAAB5nicdVDLTsJAFL3FF+ILdelmIjFx1bQNUNyRuHGJiQUSaMh0mMLI9JGZqQlp+AbdGKMrP8gf8G8cKiZq9KzOvefc3HtukHImlWW9G6W19Y3NrfJ2ZWd3b/+genjUlUkmCPVIwhPRD7CknMXUU0xx2k8FxVHAaS+YXS713h0VkiXxjZqn1I/wJGYhI1jpVneoplThUbVmmY7j1hs2ssyG26y7BWm2mo6LbNMqUIMVOqPq23CckCyisSIcSzmwrVT5ORaKEU4XlWEmaYrJDE/oQNMYR1T6eXHtAp2FiUB6Lyrq794cR1LOo0B7Iqym8re2bP6lDTIVtvycxWmmaEy0RWthxpFK0DI0GjNBieJzTTARTF+JyBQLTJR+TUXH/8qI/ieeY16Y9nW91m6v/lCGEziFc7DBhTZcQQc8IHALD/AMLwYz7o1H4+nTWjJWM8fwA8brB3NgjOQ=</latexit>

d�el

dt
=

1

4⇡
|Tel(s, t)|2

<latexit sha1_base64="2ttpSBrMgCWTfDqje7QiuDagczE="></latexit><latexit sha1_base64="2ttpSBrMgCWTfDqje7QiuDagczE="></latexit><latexit sha1_base64="2ttpSBrMgCWTfDqje7QiuDagczE="></latexit><latexit sha1_base64="2ttpSBrMgCWTfDqje7QiuDagczE="></latexit>

t = �2p2(1� cos ✓)
<latexit sha1_base64="4vaTxut6VGMKSrnUg58FdeqCYeQ="></latexit><latexit sha1_base64="4vaTxut6VGMKSrnUg58FdeqCYeQ="></latexit><latexit sha1_base64="4vaTxut6VGMKSrnUg58FdeqCYeQ="></latexit><latexit sha1_base64="4vaTxut6VGMKSrnUg58FdeqCYeQ="></latexit>

with

is the main building block of scattering theoryTel(s, t)
<latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit>

A detailed map of the interaction region in   -space

Tel(s, t)
<latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit>

FT
<latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit> eTel(s, b)

<latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit>

~b
<latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit><latexit sha1_base64="WcQViw92bk1sTDeYIg+Q3vxqyPY=">AAAB5nicdVDLTgJBEJzFF+IL9ehlIjHxtJlFBPZG4sUjJi6QwIbMDg2MzD4yM0tCNnyDXozRkx/kD/g3DoiJGq1TdVd1UtVBIrjShLxbubX1jc2t/HZhZ3dv/6B4eNRScSoZeCwWsewEVIHgEXiaawGdRAINAwHtYHK10NtTkIrH0a2eJeCHdBTxIWdUm1WrNwWGg36xRGy3XnWdCiZ2mRC3WjPkwnXdywvs2GSJElqh2S++9QYxS0OINBNUqa5DEu1nVGrOBMwLvVRBQtmEjqBraERDUH62TDvHZ8NYYj0GvJy/ezMaKjULA+MJqR6r39pi+ZfWTfWw7mc8SlINETMWow1TgXWMF6XxgEtgWswMoUxykxKzMZWUafOagqn/1RH/T7yy7drOTaXUaKz+kEcn6BSdIwfVUANdoybyEEN36AE9oxeLW/fWo/X0ac1Zq5tj9APW6wcHS4yc</latexit>

Scan of the proton at b⇠1/
p
|t|

<latexit sha1_base64="E+4VWFu7lyCIvbRucPrA6sL3GnE=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4vgKiZFUHcFNy4rGFtoQplMJ+3QycOZG6GEbvVndCOiK//AH/BvnMQKPs/mnrnnXJhzglRwBbb9ZlTm5hcWl6rLtZXVtfUNc3PrUiWZpMyliUhkNyCKCR4zFzgI1k0lI1EgWCcYnxZ655pJxZP4AiYp8yMyjHnIKQG96pv1wKt7ikde3Tnw1JUEnHvaDxhwOae4bzZsq2kXwL+JY5XTbqAZ2n3z1RskNItYDFQQpXqOnYKfEwmcCjateZliKaFjMmQ9TWMSMeXnZZQp3gsTiWHEcPn+6s1JpNQkCrQnIjBSP7Vi+ZfWyyA89nMepxmwmGqL1sJMYEhw0QgecMkoiIkmhEquf4npiEhCQfdW0/E/M+L/idu0Tizn/LDRas16qKIdtIv2kYOOUAudoTZyEUW36B49oWfjxrgzHozHD2vFmN1so28wXt4B0fSXDw==</latexit><latexit sha1_base64="E+4VWFu7lyCIvbRucPrA6sL3GnE=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4vgKiZFUHcFNy4rGFtoQplMJ+3QycOZG6GEbvVndCOiK//AH/BvnMQKPs/mnrnnXJhzglRwBbb9ZlTm5hcWl6rLtZXVtfUNc3PrUiWZpMyliUhkNyCKCR4zFzgI1k0lI1EgWCcYnxZ655pJxZP4AiYp8yMyjHnIKQG96pv1wKt7ikde3Tnw1JUEnHvaDxhwOae4bzZsq2kXwL+JY5XTbqAZ2n3z1RskNItYDFQQpXqOnYKfEwmcCjateZliKaFjMmQ9TWMSMeXnZZQp3gsTiWHEcPn+6s1JpNQkCrQnIjBSP7Vi+ZfWyyA89nMepxmwmGqL1sJMYEhw0QgecMkoiIkmhEquf4npiEhCQfdW0/E/M+L/idu0Tizn/LDRas16qKIdtIv2kYOOUAudoTZyEUW36B49oWfjxrgzHozHD2vFmN1so28wXt4B0fSXDw==</latexit><latexit sha1_base64="E+4VWFu7lyCIvbRucPrA6sL3GnE=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4vgKiZFUHcFNy4rGFtoQplMJ+3QycOZG6GEbvVndCOiK//AH/BvnMQKPs/mnrnnXJhzglRwBbb9ZlTm5hcWl6rLtZXVtfUNc3PrUiWZpMyliUhkNyCKCR4zFzgI1k0lI1EgWCcYnxZ655pJxZP4AiYp8yMyjHnIKQG96pv1wKt7ikde3Tnw1JUEnHvaDxhwOae4bzZsq2kXwL+JY5XTbqAZ2n3z1RskNItYDFQQpXqOnYKfEwmcCjateZliKaFjMmQ9TWMSMeXnZZQp3gsTiWHEcPn+6s1JpNQkCrQnIjBSP7Vi+ZfWyyA89nMepxmwmGqL1sJMYEhw0QgecMkoiIkmhEquf4npiEhCQfdW0/E/M+L/idu0Tizn/LDRas16qKIdtIv2kYOOUAudoTZyEUW36B49oWfjxrgzHozHD2vFmN1so28wXt4B0fSXDw==</latexit><latexit sha1_base64="E+4VWFu7lyCIvbRucPrA6sL3GnE=">AAACA3icdVDLSsNAFJ3UV62vqEs3U4vgKiZFUHcFNy4rGFtoQplMJ+3QycOZG6GEbvVndCOiK//AH/BvnMQKPs/mnrnnXJhzglRwBbb9ZlTm5hcWl6rLtZXVtfUNc3PrUiWZpMyliUhkNyCKCR4zFzgI1k0lI1EgWCcYnxZ655pJxZP4AiYp8yMyjHnIKQG96pv1wKt7ikde3Tnw1JUEnHvaDxhwOae4bzZsq2kXwL+JY5XTbqAZ2n3z1RskNItYDFQQpXqOnYKfEwmcCjateZliKaFjMmQ9TWMSMeXnZZQp3gsTiWHEcPn+6s1JpNQkCrQnIjBSP7Vi+ZfWyyA89nMepxmwmGqL1sJMYEhw0QgecMkoiIkmhEquf4npiEhCQfdW0/E/M+L/idu0Tizn/LDRas16qKIdtIv2kYOOUAudoTZyEUW36B49oWfjxrgzHozHD2vFmN1so28wXt4B0fSXDw==</latexit>

⇢(s, t) =
ReTel(s, t)

ImTel(s, t)
<latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit>

�
tot

(s) = 2ImT
el

(s, 0)
<latexit sha1_base64="hcGJymxtKX300gCgIuUIUA9qLiM=">AAACFHicdVDLSsNAFJ34rPVVdelmsAgWpKRBUBdCwY3uFIwKbSmT6W07OJOEmRuhhHyH/oxuRHQh7v0bJzWCz7OZc+85F+acIJbCoOu+OROTU9Mzs6W58vzC4tJyZWX13ESJ5uDzSEb6MmAGpAjBR4ESLmMNTAUSLoKrw1y/uAZtRBSe4SiGjmKDUPQFZ2hX3YrXNmKgWDdta0VTjDDLtkztwPuYj1WWnRUayFzadmvdStWte24O+ps06uPXrZICJ93KS7sX8URBiFwyY1oNN8ZOyjQKLiErtxMDMeNXbAAtS0OmwHTScbaMbvYjTXEIdDx/9aZMGTNSgfUohkPzU8uXf2mtBPt7nVSEcYIQcmuxWj+RFCOaV0R7QgNHObKEcS3sLykfMs042iLLNv5nRvo/8b36fr1xulNtNoseSmSdbJAt0iC7pEmOyAnxCSe35J48kWfnxrlzHpzHD+uEU9yskW9wXt8Br26enQ==</latexit><latexit sha1_base64="hcGJymxtKX300gCgIuUIUA9qLiM=">AAACFHicdVDLSsNAFJ34rPVVdelmsAgWpKRBUBdCwY3uFIwKbSmT6W07OJOEmRuhhHyH/oxuRHQh7v0bJzWCz7OZc+85F+acIJbCoOu+OROTU9Mzs6W58vzC4tJyZWX13ESJ5uDzSEb6MmAGpAjBR4ESLmMNTAUSLoKrw1y/uAZtRBSe4SiGjmKDUPQFZ2hX3YrXNmKgWDdta0VTjDDLtkztwPuYj1WWnRUayFzadmvdStWte24O+ps06uPXrZICJ93KS7sX8URBiFwyY1oNN8ZOyjQKLiErtxMDMeNXbAAtS0OmwHTScbaMbvYjTXEIdDx/9aZMGTNSgfUohkPzU8uXf2mtBPt7nVSEcYIQcmuxWj+RFCOaV0R7QgNHObKEcS3sLykfMs042iLLNv5nRvo/8b36fr1xulNtNoseSmSdbJAt0iC7pEmOyAnxCSe35J48kWfnxrlzHpzHD+uEU9yskW9wXt8Br26enQ==</latexit><latexit sha1_base64="hcGJymxtKX300gCgIuUIUA9qLiM=">AAACFHicdVDLSsNAFJ34rPVVdelmsAgWpKRBUBdCwY3uFIwKbSmT6W07OJOEmRuhhHyH/oxuRHQh7v0bJzWCz7OZc+85F+acIJbCoOu+OROTU9Mzs6W58vzC4tJyZWX13ESJ5uDzSEb6MmAGpAjBR4ESLmMNTAUSLoKrw1y/uAZtRBSe4SiGjmKDUPQFZ2hX3YrXNmKgWDdta0VTjDDLtkztwPuYj1WWnRUayFzadmvdStWte24O+ps06uPXrZICJ93KS7sX8URBiFwyY1oNN8ZOyjQKLiErtxMDMeNXbAAtS0OmwHTScbaMbvYjTXEIdDx/9aZMGTNSgfUohkPzU8uXf2mtBPt7nVSEcYIQcmuxWj+RFCOaV0R7QgNHObKEcS3sLykfMs042iLLNv5nRvo/8b36fr1xulNtNoseSmSdbJAt0iC7pEmOyAnxCSe35J48kWfnxrlzHpzHD+uEU9yskW9wXt8Br26enQ==</latexit><latexit sha1_base64="hcGJymxtKX300gCgIuUIUA9qLiM=">AAACFHicdVDLSsNAFJ34rPVVdelmsAgWpKRBUBdCwY3uFIwKbSmT6W07OJOEmRuhhHyH/oxuRHQh7v0bJzWCz7OZc+85F+acIJbCoOu+OROTU9Mzs6W58vzC4tJyZWX13ESJ5uDzSEb6MmAGpAjBR4ESLmMNTAUSLoKrw1y/uAZtRBSe4SiGjmKDUPQFZ2hX3YrXNmKgWDdta0VTjDDLtkztwPuYj1WWnRUayFzadmvdStWte24O+ps06uPXrZICJ93KS7sX8URBiFwyY1oNN8ZOyjQKLiErtxMDMeNXbAAtS0OmwHTScbaMbvYjTXEIdDx/9aZMGTNSgfUohkPzU8uXf2mtBPt7nVSEcYIQcmuxWj+RFCOaV0R7QgNHObKEcS3sLykfMs042iLLNv5nRvo/8b36fr1xulNtNoseSmSdbJAt0iC7pEmOyAnxCSe35J48kWfnxrlzHpzHD+uEU9yskW9wXt8Br26enQ==</latexit>
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Elastic scattering data

PDFs
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Extract                from              data 
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Extracting the inelasticity density

PDFs

The unitarity condition (                        ) can be written as�
tot

= �
in

+ �
el

<latexit sha1_base64="vbDwtLZnCuL8/e9MDt64T2HzBtY=">AAACEnicdVDLSsNAFJ34rPUVdelmsAiCENIiqAuh4MZlBWMLbQiT6U07dCYJMxOhhHyG/oxuRHTVH/BvnNQK9XU2c+4958KcE6acKe2679bC4tLyymplrbq+sbm1be/s3qokkxQ8mvBEdkKigLMYPM00h04qgYiQQzscXZZ6+w6kYkl8o8cp+IIMYhYxSrRZBbbbU2wgSJD3pMA60cXF/ILFxfH8DLwI7JrrNNwS+DepO9PXraEZWoE96fUTmgmINeVEqW7dTbWfE6kZ5VBUe5mClNARGUDX0JgIUH4+TVbgwyiRWA8BT+d5b06EUmMRGo8geqh+auXyL62b6ejMz1mcZhpiaixGizJuwuOyINxnEqjmY0MIlcz8EtMhkYRqU2PVxP/KiP8nXsM5d+rXJ7Vmc9ZDBe2jA3SE6ugUNdEVaiEPUfSAntArerPurUfr2Xr5tC5Ys5s99A3W5AOU1p68</latexit><latexit sha1_base64="vbDwtLZnCuL8/e9MDt64T2HzBtY=">AAACEnicdVDLSsNAFJ34rPUVdelmsAiCENIiqAuh4MZlBWMLbQiT6U07dCYJMxOhhHyG/oxuRHTVH/BvnNQK9XU2c+4958KcE6acKe2679bC4tLyymplrbq+sbm1be/s3qokkxQ8mvBEdkKigLMYPM00h04qgYiQQzscXZZ6+w6kYkl8o8cp+IIMYhYxSrRZBbbbU2wgSJD3pMA60cXF/ILFxfH8DLwI7JrrNNwS+DepO9PXraEZWoE96fUTmgmINeVEqW7dTbWfE6kZ5VBUe5mClNARGUDX0JgIUH4+TVbgwyiRWA8BT+d5b06EUmMRGo8geqh+auXyL62b6ejMz1mcZhpiaixGizJuwuOyINxnEqjmY0MIlcz8EtMhkYRqU2PVxP/KiP8nXsM5d+rXJ7Vmc9ZDBe2jA3SE6ugUNdEVaiEPUfSAntArerPurUfr2Xr5tC5Ys5s99A3W5AOU1p68</latexit><latexit sha1_base64="vbDwtLZnCuL8/e9MDt64T2HzBtY=">AAACEnicdVDLSsNAFJ34rPUVdelmsAiCENIiqAuh4MZlBWMLbQiT6U07dCYJMxOhhHyG/oxuRHTVH/BvnNQK9XU2c+4958KcE6acKe2679bC4tLyymplrbq+sbm1be/s3qokkxQ8mvBEdkKigLMYPM00h04qgYiQQzscXZZ6+w6kYkl8o8cp+IIMYhYxSrRZBbbbU2wgSJD3pMA60cXF/ILFxfH8DLwI7JrrNNwS+DepO9PXraEZWoE96fUTmgmINeVEqW7dTbWfE6kZ5VBUe5mClNARGUDX0JgIUH4+TVbgwyiRWA8BT+d5b06EUmMRGo8geqh+auXyL62b6ejMz1mcZhpiaixGizJuwuOyINxnEqjmY0MIlcz8EtMhkYRqU2PVxP/KiP8nXsM5d+rXJ7Vmc9ZDBe2jA3SE6ugUNdEVaiEPUfSAntArerPurUfr2Xr5tC5Ys5s99A3W5AOU1p68</latexit><latexit sha1_base64="vbDwtLZnCuL8/e9MDt64T2HzBtY=">AAACEnicdVDLSsNAFJ34rPUVdelmsAiCENIiqAuh4MZlBWMLbQiT6U07dCYJMxOhhHyG/oxuRHTVH/BvnNQK9XU2c+4958KcE6acKe2679bC4tLyymplrbq+sbm1be/s3qokkxQ8mvBEdkKigLMYPM00h04qgYiQQzscXZZ6+w6kYkl8o8cp+IIMYhYxSrRZBbbbU2wgSJD3pMA60cXF/ILFxfH8DLwI7JrrNNwS+DepO9PXraEZWoE96fUTmgmINeVEqW7dTbWfE6kZ5VBUe5mClNARGUDX0JgIUH4+TVbgwyiRWA8BT+d5b06EUmMRGo8geqh+auXyL62b6ejMz1mcZhpiaixGizJuwuOyINxnEqjmY0MIlcz8EtMhkYRqU2PVxP/KiP8nXsM5d+rXJ7Vmc9ZDBe2jA3SE6ugUNdEVaiEPUfSAntArerPurUfr2Xr5tC5Ys5s99A3W5AOU1p68</latexit>

Gin(s,~b) ⌘
d2�in

d2~b
= 2Im eTel(s,~b)� | eTel(s,~b)|2

<latexit sha1_base64="hSMUHXqBrIgJhBoCoSR62naXiVM="></latexit><latexit sha1_base64="hSMUHXqBrIgJhBoCoSR62naXiVM="></latexit><latexit sha1_base64="hSMUHXqBrIgJhBoCoSR62naXiVM="></latexit><latexit sha1_base64="hSMUHXqBrIgJhBoCoSR62naXiVM="></latexit>
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where                is the inelasticity density. NOT measurable!

Gin(s,~b)
<latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit>

Gin(s,~b)
<latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit><latexit sha1_base64="KOkL+xw0YzHLJKgt9Is8NsCsltk=">AAAB+HicdVDLSsNAFJ3UV62vqODGzWARKkhJiqDuCi50WcFYoQlhMr1ph04ezEwKJeZjdCOiK7/DH/BvnNQKPs9mztxzLtxzgpQzqSzrzajMzS8sLlWXayura+sb5ubWtUwyQcGhCU/ETUAkcBaDo5jicJMKIFHAoRuMzkq9OwYhWRJfqUkKXkQGMQsZJUqPfHPn3M9dEeUsLoqGPHTHQPOgOPDNutVsWSXwb2I3p69VRzN0fPPV7Sc0iyBWlBMpe7aVKi8nQjHKoai5mYSU0BEZQE/TmEQgvXx6f4H3w0RgNQQ8/X/15iSSchIF2hMRNZQ/tXL4l9bLVHji6VRppiCm2qK1MONYJbisAfeZAKr4RBNCBdNXYjokglCly6rp+J8Z8f/EaTVPm/blUb3dnvVQRbtoDzWQjY5RG12gDnIQRbfoHj2hZyM37owH4/HDWjFmO9voG4yXdzWMk4A=</latexit>

d�el/dt
<latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit>

But…describing              is not enough, the phase is neededd�el/dt
<latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit><latexit sha1_base64="49kDsVxiuNua5xd0EH0qnLkm0UI=">AAAB+HicdVDLSsNAFJ34rPUVFdy4GSyCq5gWQd0V3LisYGyhCWEyuWmHziRhZiKU2I/RjYiu/A5/wL9xUiv4PJt77j3nwr0nyjlT2nXfrLn5hcWl5dpKfXVtfWPT3tq+VlkhKXg045nsRUQBZyl4mmkOvVwCERGHbjQ6r/TuDUjFsvRKj3MIBBmkLGGUaDMK7d0Y+4oNBAlLXwoMfHIUY10P7YbrtNwK+DdpOtPqNtAMndB+9eOMFgJSTTlRqt90cx2URGpGOUzqfqEgJ3REBtA3NCUCVFBO75/ggySTWA8BT/uv3pIIpcYiMh5B9FD91KrhX1q/0MlpULI0LzSk1FiMlhQc6wxXMeCYSaCajw0hVDJzJaZDIgnVJqzq/c8f8f/EazlnTvPyuNFuz3KooT20jw5RE52gNrpAHeQhim7RPXpCz1Zp3VkP1uOHdc6a7eygb7Be3gHXD5KZ</latexit>

d�el/dt / | eTel(s,~b)|2
<latexit sha1_base64="vMHHWXP4Q6hBnZiFZWgzjP0n9hA="></latexit><latexit sha1_base64="vMHHWXP4Q6hBnZiFZWgzjP0n9hA="></latexit><latexit sha1_base64="vMHHWXP4Q6hBnZiFZWgzjP0n9hA="></latexit><latexit sha1_base64="vMHHWXP4Q6hBnZiFZWgzjP0n9hA="></latexit>

&& e.g ⇢(s, t) =
ReTel(s, t)

ImTel(s, t)
<latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit><latexit sha1_base64="/MLMc5bO1IkSj/kALiRP36oZmTw="></latexit>
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Extracting                methodologyGin(s,~b)
<latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit>

[Albacete, ASO Phys. Lett. B770 (2017) 149-153]

Generic (no physical meaning) parametrization of Tel(s, t)
<latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit>

ImTel(s, t) = a1e
b1t + a2e

b2t + a3e
b3t

<latexit sha1_base64="1XkQ/FxlfSttKek9E7zxY0OV0js=">AAACIHicdZBLSwMxFIUzvq2vqks3wSIoSpmpgrpQCm50p2BVaOuQibc2mMwMyR2hDPNr9M8ogohu9NeYGSv4PJt8uecEcm4QS2HQdV+dgcGh4ZHRsfHSxOTU9Ex5du7ERInm0OCRjPRZwAxIEUIDBUo4izUwFUg4Da72cv/0GrQRUXiMvRjail2GoiM4Qzvyy7tpS6v0QGXZsZ8jTUFm2bJZw5Ud5ntwnga+h9kq82sF1wpeL3gdM79ccas1Nxf9DV61ON0K6evQLz+0LiKeKAiRS2ZM03NjbKdMo+ASslIrMRAzfsUuoWkxZApMOy16ZnSpE2mKXaDF/Ws2ZcqYngpsRjHsmp9ePvzLaybY2WqnIowThJDbiPU6iaQY0Xxd9EJo4Ch7FhjXwv6S8i7TjKNdasnW/+xI/4dGrbpd9Y42KvV6fw9jZIEskmXikU1SJ/vkkDQIJ7fknjyTF+fGuXMenaeP6IDTfzNPvsl5ewfStKNn</latexit><latexit sha1_base64="1XkQ/FxlfSttKek9E7zxY0OV0js=">AAACIHicdZBLSwMxFIUzvq2vqks3wSIoSpmpgrpQCm50p2BVaOuQibc2mMwMyR2hDPNr9M8ogohu9NeYGSv4PJt8uecEcm4QS2HQdV+dgcGh4ZHRsfHSxOTU9Ex5du7ERInm0OCRjPRZwAxIEUIDBUo4izUwFUg4Da72cv/0GrQRUXiMvRjail2GoiM4Qzvyy7tpS6v0QGXZsZ8jTUFm2bJZw5Ud5ntwnga+h9kq82sF1wpeL3gdM79ccas1Nxf9DV61ON0K6evQLz+0LiKeKAiRS2ZM03NjbKdMo+ASslIrMRAzfsUuoWkxZApMOy16ZnSpE2mKXaDF/Ws2ZcqYngpsRjHsmp9ePvzLaybY2WqnIowThJDbiPU6iaQY0Xxd9EJo4Ch7FhjXwv6S8i7TjKNdasnW/+xI/4dGrbpd9Y42KvV6fw9jZIEskmXikU1SJ/vkkDQIJ7fknjyTF+fGuXMenaeP6IDTfzNPvsl5ewfStKNn</latexit><latexit sha1_base64="1XkQ/FxlfSttKek9E7zxY0OV0js=">AAACIHicdZBLSwMxFIUzvq2vqks3wSIoSpmpgrpQCm50p2BVaOuQibc2mMwMyR2hDPNr9M8ogohu9NeYGSv4PJt8uecEcm4QS2HQdV+dgcGh4ZHRsfHSxOTU9Ex5du7ERInm0OCRjPRZwAxIEUIDBUo4izUwFUg4Da72cv/0GrQRUXiMvRjail2GoiM4Qzvyy7tpS6v0QGXZsZ8jTUFm2bJZw5Ud5ntwnga+h9kq82sF1wpeL3gdM79ccas1Nxf9DV61ON0K6evQLz+0LiKeKAiRS2ZM03NjbKdMo+ASslIrMRAzfsUuoWkxZApMOy16ZnSpE2mKXaDF/Ws2ZcqYngpsRjHsmp9ePvzLaybY2WqnIowThJDbiPU6iaQY0Xxd9EJo4Ch7FhjXwv6S8i7TjKNdasnW/+xI/4dGrbpd9Y42KvV6fw9jZIEskmXikU1SJ/vkkDQIJ7fknjyTF+fGuXMenaeP6IDTfzNPvsl5ewfStKNn</latexit><latexit sha1_base64="1XkQ/FxlfSttKek9E7zxY0OV0js=">AAACIHicdZBLSwMxFIUzvq2vqks3wSIoSpmpgrpQCm50p2BVaOuQibc2mMwMyR2hDPNr9M8ogohu9NeYGSv4PJt8uecEcm4QS2HQdV+dgcGh4ZHRsfHSxOTU9Ex5du7ERInm0OCRjPRZwAxIEUIDBUo4izUwFUg4Da72cv/0GrQRUXiMvRjail2GoiM4Qzvyy7tpS6v0QGXZsZ8jTUFm2bJZw5Ud5ntwnga+h9kq82sF1wpeL3gdM79ccas1Nxf9DV61ON0K6evQLz+0LiKeKAiRS2ZM03NjbKdMo+ASslIrMRAzfsUuoWkxZApMOy16ZnSpE2mKXaDF/Ws2ZcqYngpsRjHsmp9ePvzLaybY2WqnIowThJDbiPU6iaQY0Xxd9EJo4Ch7FhjXwv6S8i7TjKNdasnW/+xI/4dGrbpd9Y42KvV6fw9jZIEskmXikU1SJ/vkkDQIJ7fknjyTF+fGuXMenaeP6IDTfzNPvsl5ewfStKNn</latexit>

ReTel(s, t) = c1e
d1t

<latexit sha1_base64="H8ft/oiqahtoxibZM1NpOMk62aA=">AAACB3icdVDLSgNBEJyNrxhfUY9eBkMggoTdIKgHIeDFY5TEBJK4zE46yZDZBzO9Qlj2B/Rn9CKiJ+/+gH/jJEbwWZeu7qqBqfIiKTTa9puVmZtfWFzKLudWVtfWN/KbW5c6jBWHBg9lqFoe0yBFAA0UKKEVKWC+J6HpjU4nevMalBZhUMdxBF2fDQLRF5yhObn5YtJRfnIBaVp3pxRkmpb0Pu6dcNeBq6TnOpi6+YJdrtgT0N/EKU+nXSAz1Nz8a6cX8tiHALlkWrcdO8JuwhQKLiHNdWINEeMjNoC2oQHzQXeTaZyUFvuhojgEOt2/ehPmaz32PePxGQ71T21y/Etrx9g/6iYiiGKEgBuL0fqxpBjSSSu0JxRwlGNDGFfC/JLyIVOMo+kuZ+J/ZqT/k0alfFx2zg8K1eqshyzZIbukRBxySKrkjNRIg3ByS+7JE3m2bqw768F6/LBmrNmbbfIN1ss7nSSZ0g==</latexit><latexit sha1_base64="H8ft/oiqahtoxibZM1NpOMk62aA=">AAACB3icdVDLSgNBEJyNrxhfUY9eBkMggoTdIKgHIeDFY5TEBJK4zE46yZDZBzO9Qlj2B/Rn9CKiJ+/+gH/jJEbwWZeu7qqBqfIiKTTa9puVmZtfWFzKLudWVtfWN/KbW5c6jBWHBg9lqFoe0yBFAA0UKKEVKWC+J6HpjU4nevMalBZhUMdxBF2fDQLRF5yhObn5YtJRfnIBaVp3pxRkmpb0Pu6dcNeBq6TnOpi6+YJdrtgT0N/EKU+nXSAz1Nz8a6cX8tiHALlkWrcdO8JuwhQKLiHNdWINEeMjNoC2oQHzQXeTaZyUFvuhojgEOt2/ehPmaz32PePxGQ71T21y/Etrx9g/6iYiiGKEgBuL0fqxpBjSSSu0JxRwlGNDGFfC/JLyIVOMo+kuZ+J/ZqT/k0alfFx2zg8K1eqshyzZIbukRBxySKrkjNRIg3ByS+7JE3m2bqw768F6/LBmrNmbbfIN1ss7nSSZ0g==</latexit><latexit sha1_base64="H8ft/oiqahtoxibZM1NpOMk62aA=">AAACB3icdVDLSgNBEJyNrxhfUY9eBkMggoTdIKgHIeDFY5TEBJK4zE46yZDZBzO9Qlj2B/Rn9CKiJ+/+gH/jJEbwWZeu7qqBqfIiKTTa9puVmZtfWFzKLudWVtfWN/KbW5c6jBWHBg9lqFoe0yBFAA0UKKEVKWC+J6HpjU4nevMalBZhUMdxBF2fDQLRF5yhObn5YtJRfnIBaVp3pxRkmpb0Pu6dcNeBq6TnOpi6+YJdrtgT0N/EKU+nXSAz1Nz8a6cX8tiHALlkWrcdO8JuwhQKLiHNdWINEeMjNoC2oQHzQXeTaZyUFvuhojgEOt2/ehPmaz32PePxGQ71T21y/Etrx9g/6iYiiGKEgBuL0fqxpBjSSSu0JxRwlGNDGFfC/JLyIVOMo+kuZ+J/ZqT/k0alfFx2zg8K1eqshyzZIbukRBxySKrkjNRIg3ByS+7JE3m2bqw768F6/LBmrNmbbfIN1ss7nSSZ0g==</latexit><latexit sha1_base64="H8ft/oiqahtoxibZM1NpOMk62aA=">AAACB3icdVDLSgNBEJyNrxhfUY9eBkMggoTdIKgHIeDFY5TEBJK4zE46yZDZBzO9Qlj2B/Rn9CKiJ+/+gH/jJEbwWZeu7qqBqfIiKTTa9puVmZtfWFzKLudWVtfWN/KbW5c6jBWHBg9lqFoe0yBFAA0UKKEVKWC+J6HpjU4nevMalBZhUMdxBF2fDQLRF5yhObn5YtJRfnIBaVp3pxRkmpb0Pu6dcNeBq6TnOpi6+YJdrtgT0N/EKU+nXSAz1Nz8a6cX8tiHALlkWrcdO8JuwhQKLiHNdWINEeMjNoC2oQHzQXeTaZyUFvuhojgEOt2/ehPmaz32PePxGQ71T21y/Etrx9g/6iYiiGKEgBuL0fqxpBjSSSu0JxRwlGNDGFfC/JLyIVOMo+kuZ+J/ZqT/k0alfFx2zg8K1eqshyzZIbukRBxySKrkjNRIg3ByS+7JE3m2bqw768F6/LBmrNmbbfIN1ss7nSSZ0g==</latexit>

#d.o.f = 6

+ phenomenological constraints

�
tot

= 2
3X

i=1

ai =

(
43.32± 0.34 mb

98.3+2.8
�2.7 mb

<latexit sha1_base64="yp9/ClZ8ZPTwy1AM0x0soKhYADI="></latexit><latexit sha1_base64="0f2rkPExMWT4jAEb+tj+OU8F5QI="></latexit><latexit sha1_base64="0f2rkPExMWT4jAEb+tj+OU8F5QI="></latexit><latexit sha1_base64="fDNWbFjsrD2I5NdKmop3uz7eSiM="></latexit>

LHC

⇢ = c1

3X

i=1

1/ai =

(
0.095± 0.018

0.14+0.01
�0.08

<latexit sha1_base64="UC2i4fpA3878qpoQYDSezJOELK8="></latexit><latexit sha1_base64="lbeBXpWO5IZyX3l+UntT1+n0hh4="></latexit><latexit sha1_base64="lbeBXpWO5IZyX3l+UntT1+n0hh4="></latexit><latexit sha1_base64="m7zUrVegIYK4GxLAAtL+RfA3V7M="></latexit>

LHC

ISR

ISR
[COMPETE Phys. Rev. Lett. 89 (2002) 201801]
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Extracting                methodologyGin(s,~b)
<latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit>

Fit the elastic scattering data
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153]

LHCISR

Tel(s, t)
<latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit><latexit sha1_base64="X7dnjtHQY8gEU/eNaqV7vXruqio=">AAAB83icdVDLSsNAFJ34rPWV6tLNYBEqSEiKoO4KblxWaGyhDWEyvWmHTh7MTCol5E90I6Ir/8Qf8G+c1Ao+z+aee8+5cO8JUs6ksu03Y2l5ZXVtvbJR3dza3tk1a3s3MskEBZcmPBG9gEjgLAZXMcWhlwogUcChG0wuS707BSFZEnfULAUvIqOYhYwSpUe+Wcs7fj4QEQZeNOSJOi58s25bTbsE/k0ca17tOlqg7Zuvg2FCswhiRTmRsu/YqfJyIhSjHIrqIJOQEjohI+hrGpMIpJfPTy/wUZgIrMaA5/1Xb04iKWdRoD0RUWP5UyuHf2n9TIXnXs7iNFMQU23RWphxrBJcJoCHTABVfKYJoYLpKzEdE0Go0jlV9fufP+L/idu0Lizn+rTeai1yqKADdIgayEFnqIWuUBu5iKJbdI+e0LMxNe6MB+Pxw7pkLHb20TcYL+/VjJD1</latexit>

FT
<latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit><latexit sha1_base64="Fiwe1S1RIfyDPFePPacXS9k7YbY=">AAAB8XicdVDLSsNAFL2pr1ofrbp0M1gEVyUpggouCoK4rNDYQhvKZHrTDp08mJkIJeRHdCOiK3/FH/BvnNQKPs9mztxzLpxz/URwpW37zSotLa+srpXXKxubW9vV2s7ujYpTydBlsYhlz6cKBY/Q1VwL7CUSaegL7PrTi0Lv3qJUPI46epagF9JxxAPOqDajYa2aDUKqJ4wKkl128nxYq9uNpl2A/CZOY/7adVigPay9DkYxS0OMNBNUqb5jJ9rLqNScCcwrg1RhQtmUjrFvaERDVF42D56TwyCWRE+QzP9fvRkNlZqFvvEU+dRPrRj+pfVTHZx6GY+SVGPEjMVoQSqIjknRn4y4RKbFzBDKJDcpCZtQSZk2V6qY+p8dyf/EbTbOGs71cb11vrhDGfbhAI7AgRNowRW0wQUGKdzDEzxb2rqzHqzHD2vJWuzswTdYL+8EbpCK</latexit> eTel(s, b)

<latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit><latexit sha1_base64="+diL5vZkN9r9chZZE5oAlUVU1Us=">AAAB/nicdVDLSsNAFJ3UV62vqktdDBahgpSkCOqu4MZlhcYW2hAmk9t26EwSZiZKCVnoz+hGRFd+hD/g3zitFXyezT33njMw5wQJZ0rb9ptVmJtfWFwqLpdWVtfWN8qbW5cqTiUFl8Y8lp2AKOAsAlczzaGTSCAi4NAORmcTvX0FUrE4aulxAp4gg4j1GSXanPzybu+ahaAZDyFr5X7WkyIDnudVdRgc+OWKXavbE+DfxKlNp11BMzT98msvjGkqINKUE6W6jp1oLyNSM8ohL/VSBQmhIzKArqEREaC8bJoix/v9WGI9BDzdv3ozIpQai8B4BNFD9VObHP/Suqnun3gZi5JUQ0SNxWj9lGMd40kZOGQSqOZjQwiVzPwS0yGRhGpTWcnE/8yI/yduvXZacy6OKo3GrIci2kF7qIocdIwa6Bw1kYsoukX36Ak9WzfWnfVgPX5YC9bszTb6BuvlHRQGlkA=</latexit>
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Extracting                methodologyGin(s,~b)
<latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit><latexit sha1_base64="3/8wlnoc9cu9D73jHytGi0FC08Q=">AAAB9nicdVDLSsNAFJ3UV62v+Ni5GSxCBQlJEdRdQUSXFYwttCFMprft0JkkzEwKNfRbdCOiKz/EH/BvnNYKPs/mnnvPuXDviVLOlHbdN6swN7+wuFRcLq2srq1v2JtbNyrJJAWfJjyRzYgo4CwGXzPNoZlKICLi0IgGZxO9MQSpWBJf61EKgSC9mHUZJdqMQnvnIszbUmAWjyvqsD0EiqOD0C67TtWdAP8mnjOtbhnNUA/t13YnoZmAWFNOlGp5bqqDnEjNKIdxqZ0pSAkdkB60DI2JABXk0+vHeL+bSKz7gKf9V29OhFIjERmPILqvfmqT4V9aK9PdkyBncZppiKmxGK2bcawTPAkBd5gEqvnIEEIlM1di2ieSUG2iKpn3P3/E/xO/6pw63tVRuXY+y6GIdtEeqiAPHaMaukR15COKbtE9ekLP1si6sx6sxw9rwZrtbKNvsF7eAVLlkcE=</latexit>

Fourier transform to obtain Gin(s,~b) = 2Im eTel(s,~b)� | eTel(s,~b)|2
<latexit sha1_base64="cYmTSpWRoBd0GkpIY2iCoWJ0esY="></latexit><latexit sha1_base64="n6FY+7+CrQhUm2M05PNrOV4YKoA="></latexit><latexit sha1_base64="n6FY+7+CrQhUm2M05PNrOV4YKoA="></latexit><latexit sha1_base64="NgpWN3Ns7oCOl6/Nub9GkAVxpAE="></latexit>
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153]
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Extracting                methodologyGin(s,~b)
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Fourier transform to obtain Gin(s,~b) = 2Im eTel(s,~b)� | eTel(s,~b)|2
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Extracting                methodologyGin(s,~b)
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153]
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153]

• STRIKING growing behavior 
at low impact parameter

• Not observed at ISR energy

• Peripheral 
collisions 
contribute more 
to       than 
central ones

�in
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153]

• Independent confirmation by

HOLLOWNESS EFFECT

[Arriola, Broniowski Phys. Rev. D95 (2017) 07430]
[Alkin et al., Phys. Rev. D89 (9) (2014) 091501]
[Dremin Phys. Ints. 44 (2017) 94-98]

• Found at 13 TeV including 
error propagation

Inelasticity density @LHC
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[Alkin et al., arXiv:1807.06471]
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The hollowness effect
[Albacete, ASO Phys. Lett. B770 (2017) 149-153]

                                @LHC highly non-trivial dynamical feature

Challenges the standard geometric interpretation

Quantum interference/coherence effects needed 
to describe the onset of the hollowness effect

Maximum always at b=0b

Gin / ⇢(b0)⌦ ⇢(b0 � b)
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Folding/
geometrical 
models precluded

dGin(s, b)

db

���
b=0

> 0
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MODEL DESCRIPTION



Gluonic hot-spots as effective d.o.f 
characterized by Rhs and Nhs

Glauber multiple 
scattering expansion

Spatial correlations
in transverse space

~sA1

~sB1

~b

Setup
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~sA1

~sB1

~b

Glauber model [Glauber, Lectures in Theoretical Physics, 1955]

15

Tel(~b) = 1�
3Y

i=1

3Y

j=1

h
1�⇥(~b+ ~sAi � ~sBj )

i
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To facilitate analytical calculations

⇥(sij) = exp

�
�s2ij/2R

2
hs

�
(1� i⇢hs)

<latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit>

Quantum mechanical scattering theory for composite systems at 
high energies. Conceived for A+A collisions



~sA1

~sB1

~b

Glauber model [Glauber, Lectures in Theoretical Physics, 1955]
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Tel(~b) = 1�
3Y

i=1

3Y

j=1

h
1�⇥(~b+ ~sAi � ~sBj )

i

<latexit sha1_base64="Y0axhax7mx7QKtLbhB50BI0JvFU="></latexit><latexit sha1_base64="Y0axhax7mx7QKtLbhB50BI0JvFU="></latexit><latexit sha1_base64="Y0axhax7mx7QKtLbhB50BI0JvFU="></latexit><latexit sha1_base64="Y0axhax7mx7QKtLbhB50BI0JvFU="></latexit>

To facilitate analytical calculations

⇥(sij) = exp

�
�s2ij/2R

2
hs

�
(1� i⇢hs)

<latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit><latexit sha1_base64="o6mbhjnOT1VSxBsTzHou6bTYpvo="></latexit>

eTel(~b)=

Z Y

k,l

d2sAk d
2sBl DA({~sAk })DB({~sBl })Tel(~b)

<latexit sha1_base64="mY+YFHwoka/YvtebvqLamVazoFc="></latexit><latexit sha1_base64="mY+YFHwoka/YvtebvqLamVazoFc="></latexit><latexit sha1_base64="mY+YFHwoka/YvtebvqLamVazoFc="></latexit><latexit sha1_base64="mY+YFHwoka/YvtebvqLamVazoFc="></latexit>

•                     : probability distribution for the transverse 
positions of the hot spots
D(~s1,~s2,~s3)

<latexit sha1_base64="YFttIHCEUP0OvE+xyd8u2990cn8=">AAACAXicdZDLSgMxGIUz9VbrbdSlC4NFqCDDTBXUXUEXLis4ttAOJZP+04ZmLiSZQind6cvoRkRXvoIv4NuYqaN4PZt8+c8J5Px+wplUtv1qFGZm5+YXioulpeWV1TVzfeNKxqmg4NKYx6LpEwmcReAqpjg0EwEk9Dk0/MFp5jeGICSLo0s1SsALSS9iAaNE6VHH3D6rtIdAsew4+zin6icd7HXMsm1V7Uz4NzjW9LTLKFe9Y760uzFNQ4gU5UTKlmMnyhsToRjlMCm1UwkJoQPSg5bGiIQgvfG0yATvBrHAqg94ev+aHZNQylHo60xIVF/+9LLhX14rVcGxN2ZRkiqIqI5oL0g5VjHO9oG7TABVfKSBUMH0LzHtE0Go0lsr6fofHfH/4FatE8u5OCzXavkeimgL7aAKctARqqFzVEcuougG3aFH9GRcG7fGvfHwHi0Y+ZtN9E3G8xv9p5S1</latexit><latexit sha1_base64="YFttIHCEUP0OvE+xyd8u2990cn8=">AAACAXicdZDLSgMxGIUz9VbrbdSlC4NFqCDDTBXUXUEXLis4ttAOJZP+04ZmLiSZQind6cvoRkRXvoIv4NuYqaN4PZt8+c8J5Px+wplUtv1qFGZm5+YXioulpeWV1TVzfeNKxqmg4NKYx6LpEwmcReAqpjg0EwEk9Dk0/MFp5jeGICSLo0s1SsALSS9iAaNE6VHH3D6rtIdAsew4+zin6icd7HXMsm1V7Uz4NzjW9LTLKFe9Y760uzFNQ4gU5UTKlmMnyhsToRjlMCm1UwkJoQPSg5bGiIQgvfG0yATvBrHAqg94ev+aHZNQylHo60xIVF/+9LLhX14rVcGxN2ZRkiqIqI5oL0g5VjHO9oG7TABVfKSBUMH0LzHtE0Go0lsr6fofHfH/4FatE8u5OCzXavkeimgL7aAKctARqqFzVEcuougG3aFH9GRcG7fGvfHwHi0Y+ZtN9E3G8xv9p5S1</latexit><latexit sha1_base64="YFttIHCEUP0OvE+xyd8u2990cn8=">AAACAXicdZDLSgMxGIUz9VbrbdSlC4NFqCDDTBXUXUEXLis4ttAOJZP+04ZmLiSZQind6cvoRkRXvoIv4NuYqaN4PZt8+c8J5Px+wplUtv1qFGZm5+YXioulpeWV1TVzfeNKxqmg4NKYx6LpEwmcReAqpjg0EwEk9Dk0/MFp5jeGICSLo0s1SsALSS9iAaNE6VHH3D6rtIdAsew4+zin6icd7HXMsm1V7Uz4NzjW9LTLKFe9Y760uzFNQ4gU5UTKlmMnyhsToRjlMCm1UwkJoQPSg5bGiIQgvfG0yATvBrHAqg94ev+aHZNQylHo60xIVF/+9LLhX14rVcGxN2ZRkiqIqI5oL0g5VjHO9oG7TABVfKSBUMH0LzHtE0Go0lsr6fofHfH/4FatE8u5OCzXavkeimgL7aAKctARqqFzVEcuougG3aFH9GRcG7fGvfHwHi0Y+ZtN9E3G8xv9p5S1</latexit><latexit sha1_base64="YFttIHCEUP0OvE+xyd8u2990cn8=">AAACAXicdZDLSgMxGIUz9VbrbdSlC4NFqCDDTBXUXUEXLis4ttAOJZP+04ZmLiSZQind6cvoRkRXvoIv4NuYqaN4PZt8+c8J5Px+wplUtv1qFGZm5+YXioulpeWV1TVzfeNKxqmg4NKYx6LpEwmcReAqpjg0EwEk9Dk0/MFp5jeGICSLo0s1SsALSS9iAaNE6VHH3D6rtIdAsew4+zin6icd7HXMsm1V7Uz4NzjW9LTLKFe9Y760uzFNQ4gU5UTKlmMnyhsToRjlMCm1UwkJoQPSg5bGiIQgvfG0yATvBrHAqg94ev+aHZNQylHo60xIVF/+9LLhX14rVcGxN2ZRkiqIqI5oL0g5VjHO9oG7TABVfKSBUMH0LzHtE0Go0lsr6fofHfH/4FatE8u5OCzXavkeimgL7aAKctARqqFzVEcuougG3aFH9GRcG7fGvfHwHi0Y+ZtN9E3G8xv9p5S1</latexit>

Quantum mechanical scattering theory for composite systems at 
high energies. Conceived for A+A collisions



Spatial distribution of hot spots
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D(~s1,~s2,~s3) = C
3Y

i=1

e�s2i /R
2

�(2)(~s1+~s2+~s3)⇥
3Y

i<j
i,j=1

⇣
1� e�µ|~si�~sj |2/R2

⌘

<latexit sha1_base64="R+xfZ71lvUw4UBRzCHJEUiZnlBs=">AAAC2HicdVLNbhMxEPYufyX8hXLk4lIhJaJJdzcHikSlSEWIEyqI0EpxsvI6k8Sp90f2bKXI2gNcEIITz8Mj8AK8CGeclBUUylzmm5nPM9/YTgolDQbBd8+/dPnK1Wsb1xs3bt66fad5d/OtyUstYCBylevjhBtQMoMBSlRwXGjgaaLgKDk5WNWPTkEbmWdvcFnAKOWzTE6l4OhScfPHsxY7BUFNbMNqp4bRb9ir2vsHlE2kKR RfGlwqYIXOJ7GV+2E17sHYdhxPjqPd1+OoYhNQyMe2FbWrdWdrqjhkW4/YVh1F56Je22GUKRjnL5jCTJkY5OLEWvl0UTFm5c7CTa7cbKZgiq2ws9LA0tK11Fj3lZ0aLdb5Wp+Wszm24+Z20I2CldF/Qdhd+2C7//zrS+LsMG5+Y5NclClkKBQ3ZhgGBY4s1yiFgqrBSgOFU8lnMHQw426hkV2/T0UfTnNNcQ50Hf/JtTw1ZpkmjpNynJu/a6vkRbVhidO9kZVZUSJkwlFcbVoqijldPTOdSA0C1dIBLrR0KqmYc80Fus/QcOvXO9L/g0HUfdINX7lr6JMz2yD3yQPSIiF5TPrkBTkkAyI85r33Pnmf/aH/zv/gfzyj+t6vM/fIOfO//ATuLeaQ</latexit><latexit sha1_base64="9lXp6nPDMCSlXhJgrJMgLUDxMGk=">AAAC2HicdVLNbhMxEPYuf6VAG0CcuLhUSIlowu7mAEhUilSEuCAVRGilOFl5nUni1Psje7ZSZO0BLgjBiefhEXgBzrwDJw44KSsolLnMN/N9nh/bSaGkwSD46vnnzl+4eGnt8vqVq9c2NhvXb7w2eakF9EWucn2YcANKZtBHiQoOCw08TRQcJEd7S/7gGLSRefYKFwUMUz7N5EQKji4VN74/abJjENTENqx2ahj9ht2qtbtH2V iaQvGFwYUCVuh8HFu5G1ajLoxs2+nkKLr/chRVbAwK+cg2o1a1qmxNFYds6x7bqqPoVNRtOYwyBeP8GV2YKRODXBxZKx/PK8as3Jm7zpXrzRRMsBm2lzOwtHQlNdZ1ZbtG81W+nk/L6QxbcWM76ETB0ui/IOysfLDde/r5+Y9vtzb248YXNs5FmUKGQnFjBmFQ4NByjVIoqNZZaaBwU/IpDBzMuFtoaFfvU9G7k1xTnAFdxX9qLU+NWaSJ06QcZ+Zvbpk8ixuUOHk4tDIrSoRMOInjJqWimNPlM9Ox1CBQLRzgQks3JRUzrrlA9xnW3fr1jvT/oB91HnXCF+4aeuTE1shtcoc0SUgekB55RvZJnwiPeW+9D95Hf+C/8d/570+kvvfrzE1yyvxPPwGQc+iR</latexit><latexit sha1_base64="9lXp6nPDMCSlXhJgrJMgLUDxMGk=">AAAC2HicdVLNbhMxEPYuf6VAG0CcuLhUSIlowu7mAEhUilSEuCAVRGilOFl5nUni1Psje7ZSZO0BLgjBiefhEXgBzrwDJw44KSsolLnMN/N9nh/bSaGkwSD46vnnzl+4eGnt8vqVq9c2NhvXb7w2eakF9EWucn2YcANKZtBHiQoOCw08TRQcJEd7S/7gGLSRefYKFwUMUz7N5EQKji4VN74/abJjENTENqx2ahj9ht2qtbtH2V iaQvGFwYUCVuh8HFu5G1ajLoxs2+nkKLr/chRVbAwK+cg2o1a1qmxNFYds6x7bqqPoVNRtOYwyBeP8GV2YKRODXBxZKx/PK8as3Jm7zpXrzRRMsBm2lzOwtHQlNdZ1ZbtG81W+nk/L6QxbcWM76ETB0ui/IOysfLDde/r5+Y9vtzb248YXNs5FmUKGQnFjBmFQ4NByjVIoqNZZaaBwU/IpDBzMuFtoaFfvU9G7k1xTnAFdxX9qLU+NWaSJ06QcZ+Zvbpk8ixuUOHk4tDIrSoRMOInjJqWimNPlM9Ox1CBQLRzgQks3JRUzrrlA9xnW3fr1jvT/oB91HnXCF+4aeuTE1shtcoc0SUgekB55RvZJnwiPeW+9D95Hf+C/8d/570+kvvfrzE1yyvxPPwGQc+iR</latexit><latexit sha1_base64="VOYtZ5VJXY7UuiJfoMSEQYZpH1Y=">AAAC2HicdVJLbxMxEPYurxJeAY5cXCKkRDRhd3NokagUqRw4FkRopThZeZ1J4tT7kD1bKbL2ABeE4MTv4g/wRzjjhKygUOYy38z3eR62k0JJg0Hw3fOvXL12/cbOzcat23fu3mvef/DO5KUWMBS5yvVpwg0omcEQJSo4LTTwNFFwkpwdrfmTc9BG5tlbXBUwTvk8kzMpOLpU3Pzxss3OQVAT27Daq2H0G/arzuERZVNpCsVXBl cKWKHzaWzlYVhN+jCxXaeTk+jZm0lUsSko5BPbjjrVprI1VRyy3adst46iC1G/4zDKFIzzl3RhpkwMcnFmrXyxrBizcm/pOleuN1Mww3bYXc/A0tKV1FjXld0aLTf5ej4t5wvsxM1W0IuCtdF/Qdjb+KBFtnYcN7+xaS7KFDIUihszCoMCx5ZrlEJB1WClgcJNyecwcjDjbqGx3bxPRZ/Mck1xAXQT/6m1PDVmlSZOk3JcmL+5dfIyblTi7GBsZVaUCJlwEsfNSkUxp+tnplOpQaBaOcCFlm5KKhZcc4HuMzTc+vWO9P9gGPWe98LXQWsw2N7DDnlEHpM2Cck+GZBX5JgMifCY98H77H3xR/57/6P/6ZfU97ZnHpIL5n/9Cdvn5QA=</latexit>

fixes the C.o.M of 
the hot spots 
system

uncorrelated 
probability distribution 
characterized by          
(not the proton radius)

R
<latexit sha1_base64="ndQE3OY6Lj1kOXthv64ZcyJeApU=">AAAB4XicdVDLSgNBEOyNrxhfqx69DAbB07IbBPUW8OIxEdcEkiXMTnqTIbMPZmaFsOQH9CKiJ3/JH/BvnI0RfNalq7uqoavDTHClXffNqiwtr6yuVddrG5tb2zv27t6NSnPJ0GepSGU3pAoFT9DXXAvsZhJpHArshJOLUu/colQ8Ta71NMMgpqOER5xRbUbtq4Fdd52GW4L8Jp4zr24dFmgN7Nf+MGV5jIlmgirV89xMBwWVmjOBs1o/V5hRNqEj7Bma0BhVUMwPnZGjKJVEj5HM+6/egsZKTePQeGKqx+qnVg7/0nq5js6CgidZrjFhxmK0KBdEp6TMS4ZcItNiaghlkpsrCRtTSZk2X6mZ+J8Zyf/Ebzjnjtc+qTebiz9U4QAO4Rg8OIUmXEILfGCAcA9P8GwNrTvrwXr8sFasxc4+fIP18g4bWIpD</latexit><latexit sha1_base64="ndQE3OY6Lj1kOXthv64ZcyJeApU=">AAAB4XicdVDLSgNBEOyNrxhfqx69DAbB07IbBPUW8OIxEdcEkiXMTnqTIbMPZmaFsOQH9CKiJ3/JH/BvnI0RfNalq7uqoavDTHClXffNqiwtr6yuVddrG5tb2zv27t6NSnPJ0GepSGU3pAoFT9DXXAvsZhJpHArshJOLUu/colQ8Ta71NMMgpqOER5xRbUbtq4Fdd52GW4L8Jp4zr24dFmgN7Nf+MGV5jIlmgirV89xMBwWVmjOBs1o/V5hRNqEj7Bma0BhVUMwPnZGjKJVEj5HM+6/egsZKTePQeGKqx+qnVg7/0nq5js6CgidZrjFhxmK0KBdEp6TMS4ZcItNiaghlkpsrCRtTSZk2X6mZ+J8Zyf/Ebzjnjtc+qTebiz9U4QAO4Rg8OIUmXEILfGCAcA9P8GwNrTvrwXr8sFasxc4+fIP18g4bWIpD</latexit><latexit sha1_base64="ndQE3OY6Lj1kOXthv64ZcyJeApU=">AAAB4XicdVDLSgNBEOyNrxhfqx69DAbB07IbBPUW8OIxEdcEkiXMTnqTIbMPZmaFsOQH9CKiJ3/JH/BvnI0RfNalq7uqoavDTHClXffNqiwtr6yuVddrG5tb2zv27t6NSnPJ0GepSGU3pAoFT9DXXAvsZhJpHArshJOLUu/colQ8Ta71NMMgpqOER5xRbUbtq4Fdd52GW4L8Jp4zr24dFmgN7Nf+MGV5jIlmgirV89xMBwWVmjOBs1o/V5hRNqEj7Bma0BhVUMwPnZGjKJVEj5HM+6/egsZKTePQeGKqx+qnVg7/0nq5js6CgidZrjFhxmK0KBdEp6TMS4ZcItNiaghlkpsrCRtTSZk2X6mZ+J8Zyf/Ebzjnjtc+qTebiz9U4QAO4Rg8OIUmXEILfGCAcA9P8GwNrTvrwXr8sFasxc4+fIP18g4bWIpD</latexit><latexit sha1_base64="ndQE3OY6Lj1kOXthv64ZcyJeApU=">AAAB4XicdVDLSgNBEOyNrxhfqx69DAbB07IbBPUW8OIxEdcEkiXMTnqTIbMPZmaFsOQH9CKiJ3/JH/BvnI0RfNalq7uqoavDTHClXffNqiwtr6yuVddrG5tb2zv27t6NSnPJ0GepSGU3pAoFT9DXXAvsZhJpHArshJOLUu/colQ8Ta71NMMgpqOER5xRbUbtq4Fdd52GW4L8Jp4zr24dFmgN7Nf+MGV5jIlmgirV89xMBwWVmjOBs1o/V5hRNqEj7Bma0BhVUMwPnZGjKJVEj5HM+6/egsZKTePQeGKqx+qnVg7/0nq5js6CgidZrjFhxmK0KBdEp6TMS4ZcItNiaghlkpsrCRtTSZk2X6mZ+J8Zyf/Ebzjnjtc+qTebiz9U4QAO4Rg8OIUmXEILfGCAcA9P8GwNrTvrwXr8sFasxc4+fIP18g4bWIpD</latexit>

 *C: normalization constant

short range repulsive 
correlations controlled 
by r2c ⌘ R2/µ

<latexit sha1_base64="eV66XNj4nO6znbvADrBJQqNhekQ=">AAAB9XicdVDJTgJBEK3BDXEb5eilIzHxhAMxUW8kXjyicYSEZdLTFNChZ7G7h0gm/IpejNGTP+IP+Df2ICau71Kv6r1Kqp4fC66047xZuYXFpeWV/GphbX1jc8ve3rlWUSIZuiwSkWz6VKHgIbqaa4HNWCINfIENf3SW6Y0xSsWj8EpPYuwEdBDyPmdUm5FnF6XHutU23iR8TC671cN2kHh2ySlXnQzkN6mUZ9UpwRx1z35t9yKWBBhqJqhSrYoT605KpeZM4LTQThTGlI3oAFuGhjRA1Ulnx0/Jfj+SRA+RzPqv3pQGSk0C33gCqofqp5YN/9Jaie6fdFIexonGkBmL0fqJIDoiWQakxyUyLSaGUCa5uZKwIZWUaZNUwbz/+SP5n7jV8mm5cnFUqtXmOeRhF/bgACpwDDU4hzq4wGAC9/AEz9atdWc9WI8f1pw13ynCN1gv7/F+kY8=</latexit><latexit sha1_base64="eV66XNj4nO6znbvADrBJQqNhekQ=">AAAB9XicdVDJTgJBEK3BDXEb5eilIzHxhAMxUW8kXjyicYSEZdLTFNChZ7G7h0gm/IpejNGTP+IP+Df2ICau71Kv6r1Kqp4fC66047xZuYXFpeWV/GphbX1jc8ve3rlWUSIZuiwSkWz6VKHgIbqaa4HNWCINfIENf3SW6Y0xSsWj8EpPYuwEdBDyPmdUm5FnF6XHutU23iR8TC671cN2kHh2ySlXnQzkN6mUZ9UpwRx1z35t9yKWBBhqJqhSrYoT605KpeZM4LTQThTGlI3oAFuGhjRA1Ulnx0/Jfj+SRA+RzPqv3pQGSk0C33gCqofqp5YN/9Jaie6fdFIexonGkBmL0fqJIDoiWQakxyUyLSaGUCa5uZKwIZWUaZNUwbz/+SP5n7jV8mm5cnFUqtXmOeRhF/bgACpwDDU4hzq4wGAC9/AEz9atdWc9WI8f1pw13ynCN1gv7/F+kY8=</latexit><latexit sha1_base64="eV66XNj4nO6znbvADrBJQqNhekQ=">AAAB9XicdVDJTgJBEK3BDXEb5eilIzHxhAMxUW8kXjyicYSEZdLTFNChZ7G7h0gm/IpejNGTP+IP+Df2ICau71Kv6r1Kqp4fC66047xZuYXFpeWV/GphbX1jc8ve3rlWUSIZuiwSkWz6VKHgIbqaa4HNWCINfIENf3SW6Y0xSsWj8EpPYuwEdBDyPmdUm5FnF6XHutU23iR8TC671cN2kHh2ySlXnQzkN6mUZ9UpwRx1z35t9yKWBBhqJqhSrYoT605KpeZM4LTQThTGlI3oAFuGhjRA1Ulnx0/Jfj+SRA+RzPqv3pQGSk0C33gCqofqp5YN/9Jaie6fdFIexonGkBmL0fqJIDoiWQakxyUyLSaGUCa5uZKwIZWUaZNUwbz/+SP5n7jV8mm5cnFUqtXmOeRhF/bgACpwDDU4hzq4wGAC9/AEz9atdWc9WI8f1pw13ynCN1gv7/F+kY8=</latexit><latexit sha1_base64="eV66XNj4nO6znbvADrBJQqNhekQ=">AAAB9XicdVDJTgJBEK3BDXEb5eilIzHxhAMxUW8kXjyicYSEZdLTFNChZ7G7h0gm/IpejNGTP+IP+Df2ICau71Kv6r1Kqp4fC66047xZuYXFpeWV/GphbX1jc8ve3rlWUSIZuiwSkWz6VKHgIbqaa4HNWCINfIENf3SW6Y0xSsWj8EpPYuwEdBDyPmdUm5FnF6XHutU23iR8TC671cN2kHh2ySlXnQzkN6mUZ9UpwRx1z35t9yKWBBhqJqhSrYoT605KpeZM4LTQThTGlI3oAFuGhjRA1Ulnx0/Jfj+SRA+RzPqv3pQGSk0C33gCqofqp5YN/9Jaie6fdFIexonGkBmL0fqJIDoiWQakxyUyLSaGUCa5uZKwIZWUaZNUwbz/+SP5n7jV8mm5cnFUqtXmOeRhF/bgACpwDDU4hzq4wGAC9/AEz9atdWc9WI8f1pw13ynCN1gv7/F+kY8=</latexit>

Main novelty
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Baryon-junction
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Spatial distribution of hot spots
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[Albacete, ASO Phys. Lett. B770 (2017) 149-153] hXi =
Z

d~s1d~s2d~s3XD(~s1,~s2,~s3)
<latexit sha1_base64="97VwmgRmdLv5cir+Mz0o1pHD8IY="></latexit><latexit sha1_base64="97VwmgRmdLv5cir+Mz0o1pHD8IY="></latexit><latexit sha1_base64="97VwmgRmdLv5cir+Mz0o1pHD8IY="></latexit><latexit sha1_base64="97VwmgRmdLv5cir+Mz0o1pHD8IY="></latexit>

Quark-
diquark

Baryon-
junction

Interpolates 
between realistic 
models of proton 
substructure

[Kubiczek et al. Lith.J.Phys. 55 (2015) 155]



RESULTS

[Albacete, ASO Phys. Lett. B770 (2017) 149-153]
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{Rhs, Rp, rc, ⇢hs}
<latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit>

[fm]hsR
0.15 0.2 0.25 0.3 0.35 0.4

[fm
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b >02(0)/dinG2d

=0.4 fmcr

Wide region of the parameter space 
compatible with the hollowness effect

q
R

2
+
R

2 h
s
=

<latexit sha1_base64="D3wtIERL5i3zzTbgjQg9uvjCOks=">AAAB93icbZDNSsNAFIUn9a/Wv6i4cjNYBEEoSRHUhVB047IWYwttWibTaTN08uPMjVBD3kU3IrryPXwB38ZpzUJbz+qbe87AvceLBVdgWV9GYWFxaXmluFpaW9/Y3DK3d+5UlEjKHBqJSLY8opjgIXOAg2CtWDISeII1vdHVxG8+MKl4FN7COGZuQIYhH3BKQI965l5H3UvAaaNbPW70Ul9l3Wp20TPLVsWaCs+DnUMZ5ar3zM9OP6JJwEKggijVtq0Y3JRI4FSwrNRJFIsJHZEha2sMScCUm07Xz/DhIJIYfIan79/ZlARKjQNPZwICvpr1JsP/vHYCgzM35WGcAAupjmhvkAgMEZ60gPtcMgpirIFQyfWWmPpEEgq6q5I+3549dh6cauW8Yt+clGuXeQ9FtI8O0BGy0SmqoWtURw6iKEXP6A29G4/Gk/FivP5EC0b+Zxf9kfHxDZT6koI=</latexit><latexit sha1_base64="D3wtIERL5i3zzTbgjQg9uvjCOks=">AAAB93icbZDNSsNAFIUn9a/Wv6i4cjNYBEEoSRHUhVB047IWYwttWibTaTN08uPMjVBD3kU3IrryPXwB38ZpzUJbz+qbe87AvceLBVdgWV9GYWFxaXmluFpaW9/Y3DK3d+5UlEjKHBqJSLY8opjgIXOAg2CtWDISeII1vdHVxG8+MKl4FN7COGZuQIYhH3BKQI965l5H3UvAaaNbPW70Ul9l3Wp20TPLVsWaCs+DnUMZ5ar3zM9OP6JJwEKggijVtq0Y3JRI4FSwrNRJFIsJHZEha2sMScCUm07Xz/DhIJIYfIan79/ZlARKjQNPZwICvpr1JsP/vHYCgzM35WGcAAupjmhvkAgMEZ60gPtcMgpirIFQyfWWmPpEEgq6q5I+3549dh6cauW8Yt+clGuXeQ9FtI8O0BGy0SmqoWtURw6iKEXP6A29G4/Gk/FivP5EC0b+Zxf9kfHxDZT6koI=</latexit><latexit sha1_base64="D3wtIERL5i3zzTbgjQg9uvjCOks=">AAAB93icbZDNSsNAFIUn9a/Wv6i4cjNYBEEoSRHUhVB047IWYwttWibTaTN08uPMjVBD3kU3IrryPXwB38ZpzUJbz+qbe87AvceLBVdgWV9GYWFxaXmluFpaW9/Y3DK3d+5UlEjKHBqJSLY8opjgIXOAg2CtWDISeII1vdHVxG8+MKl4FN7COGZuQIYhH3BKQI965l5H3UvAaaNbPW70Ul9l3Wp20TPLVsWaCs+DnUMZ5ar3zM9OP6JJwEKggijVtq0Y3JRI4FSwrNRJFIsJHZEha2sMScCUm07Xz/DhIJIYfIan79/ZlARKjQNPZwICvpr1JsP/vHYCgzM35WGcAAupjmhvkAgMEZ60gPtcMgpirIFQyfWWmPpEEgq6q5I+3549dh6cauW8Yt+clGuXeQ9FtI8O0BGy0SmqoWtURw6iKEXP6A29G4/Gk/FivP5EC0b+Zxf9kfHxDZT6koI=</latexit><latexit sha1_base64="D3wtIERL5i3zzTbgjQg9uvjCOks=">AAAB93icbZDNSsNAFIUn9a/Wv6i4cjNYBEEoSRHUhVB047IWYwttWibTaTN08uPMjVBD3kU3IrryPXwB38ZpzUJbz+qbe87AvceLBVdgWV9GYWFxaXmluFpaW9/Y3DK3d+5UlEjKHBqJSLY8opjgIXOAg2CtWDISeII1vdHVxG8+MKl4FN7COGZuQIYhH3BKQI965l5H3UvAaaNbPW70Ul9l3Wp20TPLVsWaCs+DnUMZ5ar3zM9OP6JJwEKggijVtq0Y3JRI4FSwrNRJFIsJHZEha2sMScCUm07Xz/DhIJIYfIan79/ZlARKjQNPZwICvpr1JsP/vHYCgzM35WGcAAupjmhvkAgMEZ60gPtcMgpirIFQyfWWmPpEEgq6q5I+3549dh6cauW8Yt+clGuXeQ9FtI8O0BGy0SmqoWtURw6iKEXP6A29G4/Gk/FivP5EC0b+Zxf9kfHxDZT6koI=</latexit> Hollowness 
region
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{Rhs, Rp, rc, ⇢hs}
<latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit>

[fm]hsR
0.15 0.2 0.25 0.3 0.35 0.4

[fm
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pR

0.7
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b >02(0)/dinG2d

=13 TeVsLHC: 
=7 TeVsLHC: 

=62.5 GeVsISR: 

=0.5 fmcr

Reproduce experimental values* of �
tot

, ⇢
<latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit>

*At 13 TeV no measurement available as of 2016, prediction from COMPETE
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{Rhs, Rp, rc, ⇢hs}
<latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit><latexit sha1_base64="v0J3WOgJ/HiKuwY9Oii203tE3f8=">AAACCXicbVDNSsNAGNz4W+tf1KOXxSJ6KCURQb0VRPBYi7GFpoTN9kuzdPPD7kYooW+gL6MXET159QV8G7cxB22d0+zMLHwzfsqZVJb1ZSwsLi2vrFbWqusbm1vb5s7unUwyQcGhCU9E1ycSOIvBUUxx6KYCSORz6Pijy6nfuQchWRLfqnEK/YgMYxYwSpSWPPPI5b4gFHDby0M5qbe9tC48WndFmBSKKwrfM2tWwyqA54ldkhoq0fLMT3eQ0CyCWFFOpOzZVqr6ORGKUQ6TqptJSAkdkSH0NI1JBLKfF4Um+DBIBFYh4OL9O5uTSMpx5OtMRFQoZ72p+J/Xy1Rw3s9ZnGYKYqoj2gsyjlWCp7vgARNAFR9rQqhg+kpMQ6KrK71eVde3Z8vOE+ekcdGwb05rzatyhwraRwfoGNnoDDXRNWohB1H0iJ7RG3o3Hown48V4/YkuGOWfPfQHxsc30YaagQ==</latexit>
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Transverse diffusion of the hot spots with increasing √s



Parameter space: 
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{Rhs, Rp, rc, ⇢hs}
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No hollowness effect for rc=0
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No hollowness effect for Nhs=2



Proton transverse structure as a byproduct
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Form factors

Elastic scattering

F (�?)
• Nhs > 2
• rc > 0
• Rhs grows with √s



QCD phenomenological applications
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Multi-parton interactions
Theory & MC-event generators

Exclusive processes
Diffractive vector meson production

GEOMETRY OF THE PROTON

QGP studies

Hydrodynamics CGC 

Generalized parton distributions
Deeply virtual Compton scattering
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THE SMALL SYSTEM PUZZLE



Flow in all collision systems@LHC
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Breaking news from the LHC: non-zero elliptic 
flow in p+p and p+Pb.

[CMS Phys. Lett. B765 (2017) 193-220]



Breaking news from the LHC II: Anti-correlation around 
the same #tracks ~100

Flow correlations in all collision systems@LHC
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SC(n,m) = hv2nv2mi � hv2nihv2mi
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~Pearson’s correlation coefficient



Theory status
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Common input: geometric structure of the proton 

v2{4} v2

CGC Hydrodynamics

Initial state dynamics; no QGP Panta Rhei; QGP as in A+A

[Dusling et al. Phys.Rev.Lett. 120 (2018) no.4, 042002] [Weller, Romatschke, Phys.Lett. B774 (2017) 351-356]



Role of proton geometry in p+A
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Initial state dynamics + QGP effects

Highly precise LHC/RHIC data calls for a fine detailed 
description of the proton structure. Impact of spatial 
correlations?

Fluctuating internal d.o.f

[Mäntysaari et al. Phys.Lett. B772 (2017) 681-686 ]



MC-GLAUBER

[Albacete, Petersen, ASO Phys. Rev. C95 (6) (2017) 064909]



Setup
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Analytical           Monte Carlo: event-by-event fluctuations

Similar codes for A+A collisions: [GLISSANDO, Broniowski et al. Comput. Phys. Commun. 180 (2009)]
[TGlauberMC, Alver et al. arXiv: 0805.411]

1 Sample impact parameter and hot spots positions
dNev/db / b
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2 Collision criterion: wounded hot spots

3 Entropy deposition

s(x, y) = s0
1
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2
hs

exp

✓
� (x� xw)
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◆
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s0: fluctuates independently for each wounded hotspot

1 Sample impact parameter and hot spots positions

Pin(d,Rhs) / e�d2/R2
hs

<latexit sha1_base64="Ql1R65B++Go+W8OjBS86aT0Xz2A=">AAACGnicdZBLSwMxFIUz9VXrq+rSTbAIFbROi2DdFdy4rMWxhc50yKS3bWjmQZIRyjA/Rf+MbsTHyo3/xkyt4PNucnLPCeQ7XsSZVKb5ZuTm5hcWl/LLhZXVtfWN4ubWlQxjQcGiIQ9FxyMSOAvAUkxx6EQCiO9xaHvjs8xvX4OQLAwu1SQCxyfDgA0YJUqv3GLd9okaUcKTZuomtvATFqRpuX/QcpORTPftSISRCjH0ksN+r3bU6tWmRuoWS2alZmaDf4tqZXqaJTSbplt8svshjX0IFOVEym7VjJSTEKEY5ZAW7FhCROiYDKGrZUB8kE4yJUzx3iAUWI0AT+9fswnxpZz4ns5kJPKnly3/8rqxGtQdTRvFCgKqI9obxBxr2Kwo3GcCqOITLQgVTP8S0xERhCpdZ0HjfzLi/4VVq5xWqhfHpUZj1kMe7aBdVEZVdIIa6Bw1kYUoukX36Bm9GDfGnfFgPH5Ec8bszTb6NsbrO3i8ocs=</latexit><latexit sha1_base64="Ql1R65B++Go+W8OjBS86aT0Xz2A=">AAACGnicdZBLSwMxFIUz9VXrq+rSTbAIFbROi2DdFdy4rMWxhc50yKS3bWjmQZIRyjA/Rf+MbsTHyo3/xkyt4PNucnLPCeQ7XsSZVKb5ZuTm5hcWl/LLhZXVtfWN4ubWlQxjQcGiIQ9FxyMSOAvAUkxx6EQCiO9xaHvjs8xvX4OQLAwu1SQCxyfDgA0YJUqv3GLd9okaUcKTZuomtvATFqRpuX/QcpORTPftSISRCjH0ksN+r3bU6tWmRuoWS2alZmaDf4tqZXqaJTSbplt8svshjX0IFOVEym7VjJSTEKEY5ZAW7FhCROiYDKGrZUB8kE4yJUzx3iAUWI0AT+9fswnxpZz4ns5kJPKnly3/8rqxGtQdTRvFCgKqI9obxBxr2Kwo3GcCqOITLQgVTP8S0xERhCpdZ0HjfzLi/4VVq5xWqhfHpUZj1kMe7aBdVEZVdIIa6Bw1kYUoukX36Bm9GDfGnfFgPH5Ec8bszTb6NsbrO3i8ocs=</latexit><latexit sha1_base64="Ql1R65B++Go+W8OjBS86aT0Xz2A=">AAACGnicdZBLSwMxFIUz9VXrq+rSTbAIFbROi2DdFdy4rMWxhc50yKS3bWjmQZIRyjA/Rf+MbsTHyo3/xkyt4PNucnLPCeQ7XsSZVKb5ZuTm5hcWl/LLhZXVtfWN4ubWlQxjQcGiIQ9FxyMSOAvAUkxx6EQCiO9xaHvjs8xvX4OQLAwu1SQCxyfDgA0YJUqv3GLd9okaUcKTZuomtvATFqRpuX/QcpORTPftSISRCjH0ksN+r3bU6tWmRuoWS2alZmaDf4tqZXqaJTSbplt8svshjX0IFOVEym7VjJSTEKEY5ZAW7FhCROiYDKGrZUB8kE4yJUzx3iAUWI0AT+9fswnxpZz4ns5kJPKnly3/8rqxGtQdTRvFCgKqI9obxBxr2Kwo3GcCqOITLQgVTP8S0xERhCpdZ0HjfzLi/4VVq5xWqhfHpUZj1kMe7aBdVEZVdIIa6Bw1kYUoukX36Bm9GDfGnfFgPH5Ec8bszTb6NsbrO3i8ocs=</latexit><latexit sha1_base64="Ql1R65B++Go+W8OjBS86aT0Xz2A=">AAACGnicdZBLSwMxFIUz9VXrq+rSTbAIFbROi2DdFdy4rMWxhc50yKS3bWjmQZIRyjA/Rf+MbsTHyo3/xkyt4PNucnLPCeQ7XsSZVKb5ZuTm5hcWl/LLhZXVtfWN4ubWlQxjQcGiIQ9FxyMSOAvAUkxx6EQCiO9xaHvjs8xvX4OQLAwu1SQCxyfDgA0YJUqv3GLd9okaUcKTZuomtvATFqRpuX/QcpORTPftSISRCjH0ksN+r3bU6tWmRuoWS2alZmaDf4tqZXqaJTSbplt8svshjX0IFOVEym7VjJSTEKEY5ZAW7FhCROiYDKGrZUB8kE4yJUzx3iAUWI0AT+9fswnxpZz4ns5kJPKnly3/8rqxGtQdTRvFCgKqI9obxBxr2Kwo3GcCqOITLQgVTP8S0xERhCpdZ0HjfzLi/4VVq5xWqhfHpUZj1kMe7aBdVEZVdIIa6Bw1kYUoukX36Bm9GDfGnfFgPH5Ec8bszTb6NsbrO3i8ocs=</latexit>

•Nw
•Ncoll  
•(xw,yw)

P(s0) / P(Nch)
<latexit sha1_base64="nxwDDwRqEdrUSfHoRSEdPiHegQI=">AAACE3icdVDLSsNAFJ34rPUVdelmsAjtJiRFUHcFN66kgrGFJoTJdNIMnSTDzEQoIb+hP6MbEd3oB/g3TmqF+jqbOXPPuXDPCTmjUtn2u7GwuLS8slpbq69vbG5tmzu71zLLBSYuzlgm+iGShNGUuIoqRvpcEJSEjPTC8Vml926IkDRLr9SEEz9Bo5RGFCOlR4HpeAlSMUas6JZNGdgtj4uMqwzOzy+CwhMJLHBclq3AbNhW264AfxPHmr52A8zQDcxXb5jhPCGpwgxJOXBsrvwCCUUxI2XdyyXhCI/RiAw0TVFCpF9Mo5XwMMoEVDGB0/+8t0CJlJMk1J7qVPlTq4Z/aYNcRSd+QVOeK5JibdFalDOoQ1cNwSEVBCs20QRhQfWVEMdIIKx0j3Ud/ysj/J+4bevUci6PGp3OrIca2AcHoAkccAw64Bx0gQswuAMP4Bm8GLfGvfFoPH1aF4zZzh74BuPtA1uGnoU=</latexit><latexit sha1_base64="nxwDDwRqEdrUSfHoRSEdPiHegQI=">AAACE3icdVDLSsNAFJ34rPUVdelmsAjtJiRFUHcFN66kgrGFJoTJdNIMnSTDzEQoIb+hP6MbEd3oB/g3TmqF+jqbOXPPuXDPCTmjUtn2u7GwuLS8slpbq69vbG5tmzu71zLLBSYuzlgm+iGShNGUuIoqRvpcEJSEjPTC8Vml926IkDRLr9SEEz9Bo5RGFCOlR4HpeAlSMUas6JZNGdgtj4uMqwzOzy+CwhMJLHBclq3AbNhW264AfxPHmr52A8zQDcxXb5jhPCGpwgxJOXBsrvwCCUUxI2XdyyXhCI/RiAw0TVFCpF9Mo5XwMMoEVDGB0/+8t0CJlJMk1J7qVPlTq4Z/aYNcRSd+QVOeK5JibdFalDOoQ1cNwSEVBCs20QRhQfWVEMdIIKx0j3Ud/ysj/J+4bevUci6PGp3OrIca2AcHoAkccAw64Bx0gQswuAMP4Bm8GLfGvfFoPH1aF4zZzh74BuPtA1uGnoU=</latexit><latexit sha1_base64="nxwDDwRqEdrUSfHoRSEdPiHegQI=">AAACE3icdVDLSsNAFJ34rPUVdelmsAjtJiRFUHcFN66kgrGFJoTJdNIMnSTDzEQoIb+hP6MbEd3oB/g3TmqF+jqbOXPPuXDPCTmjUtn2u7GwuLS8slpbq69vbG5tmzu71zLLBSYuzlgm+iGShNGUuIoqRvpcEJSEjPTC8Vml926IkDRLr9SEEz9Bo5RGFCOlR4HpeAlSMUas6JZNGdgtj4uMqwzOzy+CwhMJLHBclq3AbNhW264AfxPHmr52A8zQDcxXb5jhPCGpwgxJOXBsrvwCCUUxI2XdyyXhCI/RiAw0TVFCpF9Mo5XwMMoEVDGB0/+8t0CJlJMk1J7qVPlTq4Z/aYNcRSd+QVOeK5JibdFalDOoQ1cNwSEVBCs20QRhQfWVEMdIIKx0j3Ud/ysj/J+4bevUci6PGp3OrIca2AcHoAkccAw64Bx0gQswuAMP4Bm8GLfGvfFoPH1aF4zZzh74BuPtA1uGnoU=</latexit><latexit sha1_base64="nxwDDwRqEdrUSfHoRSEdPiHegQI=">AAACE3icdVDLSsNAFJ34rPUVdelmsAjtJiRFUHcFN66kgrGFJoTJdNIMnSTDzEQoIb+hP6MbEd3oB/g3TmqF+jqbOXPPuXDPCTmjUtn2u7GwuLS8slpbq69vbG5tmzu71zLLBSYuzlgm+iGShNGUuIoqRvpcEJSEjPTC8Vml926IkDRLr9SEEz9Bo5RGFCOlR4HpeAlSMUas6JZNGdgtj4uMqwzOzy+CwhMJLHBclq3AbNhW264AfxPHmr52A8zQDcxXb5jhPCGpwgxJOXBsrvwCCUUxI2XdyyXhCI/RiAw0TVFCpF9Mo5XwMMoEVDGB0/+8t0CJlJMk1J7qVPlTq4Z/aYNcRSd+QVOeK5JibdFalDOoQ1cNwSEVBCs20QRhQfWVEMdIIKx0j3Ud/ysj/J+4bevUci6PGp3OrIca2AcHoAkccAw64Bx0gQswuAMP4Bm8GLfGvfFoPH1aF4zZzh74BuPtA1uGnoU=</latexit>



Setup

Centrality classes (the X-axis)5
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More central == more effective producing entropy
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<latexit sha1_base64="iYDEVAiiQ42p2Z5o/MfqDkK8ixU=">AAACCnicdVDLSsNAFJ3UV62vqEs3g0XoqiRFUBeFghtXUtHYQh9hMr1th04ezEyUEPIJ+jO6EdGVS3/Av3FSK/g8m3vuPWdgzvEizqSyrDejMDe/sLhUXC6trK6tb5ibW5cyjAUFh4Y8FG2PSOAsAEcxxaEdCSC+x6HlTY5zvXUFQrIwuFBJBD2fjAI2ZJQofXLNynm9O2Ay4iSRKuHQlbHvpqxey/rpqZteZ5l0rX7KMtcsW9WalQP/JnZ1Oq0ymqHpmq/dQUhjHwJFOZGyY1uR6qVEKEY5ZKVuLCEidEJG0NE0ID7IXjpNlOG9YSiwGgOe7l+9KfGlTHxPe3yixvKnlh//0jqxGh72UhZEsYKAaovWhjHHKsR5MXjABFDFE00IFUz/EtMxEYQqXV9Jx//MiP8nTq16VLXP9suNxqyHItpBu6iCbHSAGugENZGDKLpF9+gJPRs3xp3xYDx+WAvG7M02+gbj5R0AepvO</latexit><latexit sha1_base64="iYDEVAiiQ42p2Z5o/MfqDkK8ixU=">AAACCnicdVDLSsNAFJ3UV62vqEs3g0XoqiRFUBeFghtXUtHYQh9hMr1th04ezEyUEPIJ+jO6EdGVS3/Av3FSK/g8m3vuPWdgzvEizqSyrDejMDe/sLhUXC6trK6tb5ibW5cyjAUFh4Y8FG2PSOAsAEcxxaEdCSC+x6HlTY5zvXUFQrIwuFBJBD2fjAI2ZJQofXLNynm9O2Ay4iSRKuHQlbHvpqxey/rpqZteZ5l0rX7KMtcsW9WalQP/JnZ1Oq0ymqHpmq/dQUhjHwJFOZGyY1uR6qVEKEY5ZKVuLCEidEJG0NE0ID7IXjpNlOG9YSiwGgOe7l+9KfGlTHxPe3yixvKnlh//0jqxGh72UhZEsYKAaovWhjHHKsR5MXjABFDFE00IFUz/EtMxEYQqXV9Jx//MiP8nTq16VLXP9suNxqyHItpBu6iCbHSAGugENZGDKLpF9+gJPRs3xp3xYDx+WAvG7M02+gbj5R0AepvO</latexit><latexit sha1_base64="iYDEVAiiQ42p2Z5o/MfqDkK8ixU=">AAACCnicdVDLSsNAFJ3UV62vqEs3g0XoqiRFUBeFghtXUtHYQh9hMr1th04ezEyUEPIJ+jO6EdGVS3/Av3FSK/g8m3vuPWdgzvEizqSyrDejMDe/sLhUXC6trK6tb5ibW5cyjAUFh4Y8FG2PSOAsAEcxxaEdCSC+x6HlTY5zvXUFQrIwuFBJBD2fjAI2ZJQofXLNynm9O2Ay4iSRKuHQlbHvpqxey/rpqZteZ5l0rX7KMtcsW9WalQP/JnZ1Oq0ymqHpmq/dQUhjHwJFOZGyY1uR6qVEKEY5ZKVuLCEidEJG0NE0ID7IXjpNlOG9YSiwGgOe7l+9KfGlTHxPe3yixvKnlh//0jqxGh72UhZEsYKAaovWhjHHKsR5MXjABFDFE00IFUz/EtMxEYQqXV9Jx//MiP8nTq16VLXP9suNxqyHItpBu6iCbHSAGugENZGDKLpF9+gJPRs3xp3xYDx+WAvG7M02+gbj5R0AepvO</latexit><latexit sha1_base64="iYDEVAiiQ42p2Z5o/MfqDkK8ixU=">AAACCnicdVDLSsNAFJ3UV62vqEs3g0XoqiRFUBeFghtXUtHYQh9hMr1th04ezEyUEPIJ+jO6EdGVS3/Av3FSK/g8m3vuPWdgzvEizqSyrDejMDe/sLhUXC6trK6tb5ibW5cyjAUFh4Y8FG2PSOAsAEcxxaEdCSC+x6HlTY5zvXUFQrIwuFBJBD2fjAI2ZJQofXLNynm9O2Ay4iSRKuHQlbHvpqxey/rpqZteZ5l0rX7KMtcsW9WalQP/JnZ1Oq0ymqHpmq/dQUhjHwJFOZGyY1uR6qVEKEY5ZKVuLCEidEJG0NE0ID7IXjpNlOG9YSiwGgOe7l+9KfGlTHxPe3yixvKnlh//0jqxGh72UhZEsYKAaovWhjHHKsR5MXjABFDFE00IFUz/EtMxEYQqXV9Jx//MiP8nTq16VLXP9suNxqyHItpBu6iCbHSAGugENZGDKLpF9+gJPRs3xp3xYDx+WAvG7M02+gbj5R0AepvO</latexit>



Solution:       as in the correlated case and choose    to have 
identical proton size in both cases

Parameters
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<latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit><latexit sha1_base64="y/cUfPjdkeKTGvxcABzdnlQJhDw=">AAAB+HicdVDLSsNAFL3xWesrKrhxM1gEFxLSIqi7ghuXFYwtNCFMppNm6EwSZiZCif0Y3Yjoyu/wB/wbJ7WCz7OZM/ecC/ecKOdMadd9s+bmFxaXlmsr9dW19Y1Ne2v7WmWFJNQjGc9kL8KKcpZSTzPNaS+XFIuI0240Oq/07g2VimXplR7nNBB4mLKYEazNKLR3fcWGAoelLwXSmZ4cIV8mWWg3XKflVkC/SdOZvm4DZuiE9qs/yEghaKoJx0r1m26ugxJLzQink7pfKJpjMsJD2jc0xYKqoJzeP0EHcSaRTiia/r96SyyUGovIeATWifqpVcO/tH6h49OgZGleaJoSYzFaXHATEVU1oAGTlGg+NgQTycyViCRYYqJNWXUT/zMj+p94LefMaV4eN9rtWQ812IN9OIQmnEAbLqADHhC4hXt4gmertO6sB+vxwzpnzXZ24Busl3f9cpNb</latexit>

Problem: Not enough to set            , swelling effectsµ ! 1
<latexit sha1_base64="3CWWSMl+xHZTrTHi9wc/sZug8Gk=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZIiqLuCG5cVjC00oUymk3boZCbM3Agh9DN0I6Irv8Yf8G+c1Ao+z+aee8+5cM+NM8ENeN6bU1taXlldq683Nja3tneau3s3RuWasoAqoXQ/JoYJLlkAHATrZ5qRNBasF08vKr13y7ThSl5DkbEoJWPJE04J2FEYpnkIKuQygWLYbHlu26uAfxPfnVevhRboDpuv4UjRPGUSqCDGDHwvg6gkGjgVbNYIc8MyQqdkzAaWSpIyE5Xzm2f4KFEaw4Thef/VW5LUmCKNrSclMDE/tWr4lzbIITmLSi6zHJik1mK1JBcYFK6i4xHXjIIoLCFUc3slphOiCQX7oIaN/5kR/0+Ctnvu+lcnrU5n8Yc6OkCH6Bj56BR10CXqogBRlKF79ISeHeXcOQ/O44e15ix29tE3OC/vyB2PYg==</latexit><latexit sha1_base64="3CWWSMl+xHZTrTHi9wc/sZug8Gk=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZIiqLuCG5cVjC00oUymk3boZCbM3Agh9DN0I6Irv8Yf8G+c1Ao+z+aee8+5cM+NM8ENeN6bU1taXlldq683Nja3tneau3s3RuWasoAqoXQ/JoYJLlkAHATrZ5qRNBasF08vKr13y7ThSl5DkbEoJWPJE04J2FEYpnkIKuQygWLYbHlu26uAfxPfnVevhRboDpuv4UjRPGUSqCDGDHwvg6gkGjgVbNYIc8MyQqdkzAaWSpIyE5Xzm2f4KFEaw4Thef/VW5LUmCKNrSclMDE/tWr4lzbIITmLSi6zHJik1mK1JBcYFK6i4xHXjIIoLCFUc3slphOiCQX7oIaN/5kR/0+Ctnvu+lcnrU5n8Yc6OkCH6Bj56BR10CXqogBRlKF79ISeHeXcOQ/O44e15ix29tE3OC/vyB2PYg==</latexit><latexit sha1_base64="3CWWSMl+xHZTrTHi9wc/sZug8Gk=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZIiqLuCG5cVjC00oUymk3boZCbM3Agh9DN0I6Irv8Yf8G+c1Ao+z+aee8+5cM+NM8ENeN6bU1taXlldq683Nja3tneau3s3RuWasoAqoXQ/JoYJLlkAHATrZ5qRNBasF08vKr13y7ThSl5DkbEoJWPJE04J2FEYpnkIKuQygWLYbHlu26uAfxPfnVevhRboDpuv4UjRPGUSqCDGDHwvg6gkGjgVbNYIc8MyQqdkzAaWSpIyE5Xzm2f4KFEaw4Thef/VW5LUmCKNrSclMDE/tWr4lzbIITmLSi6zHJik1mK1JBcYFK6i4xHXjIIoLCFUc3slphOiCQX7oIaN/5kR/0+Ctnvu+lcnrU5n8Yc6OkCH6Bj56BR10CXqogBRlKF79ISeHeXcOQ/O44e15ix29tE3OC/vyB2PYg==</latexit><latexit sha1_base64="3CWWSMl+xHZTrTHi9wc/sZug8Gk=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0VwFZIiqLuCG5cVjC00oUymk3boZCbM3Agh9DN0I6Irv8Yf8G+c1Ao+z+aee8+5cM+NM8ENeN6bU1taXlldq683Nja3tneau3s3RuWasoAqoXQ/JoYJLlkAHATrZ5qRNBasF08vKr13y7ThSl5DkbEoJWPJE04J2FEYpnkIKuQygWLYbHlu26uAfxPfnVevhRboDpuv4UjRPGUSqCDGDHwvg6gkGjgVbNYIc8MyQqdkzAaWSpIyE5Xzm2f4KFEaw4Thef/VW5LUmCKNrSclMDE/tWr4lzbIITmLSi6zHJik1mK1JBcYFK6i4xHXjIIoLCFUc3slphOiCQX7oIaN/5kR/0+Ctnvu+lcnrU5n8Yc6OkCH6Bj56BR10CXqogBRlKF79ISeHeXcOQ/O44e15ix29tE3OC/vyB2PYg==</latexit>
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SPATIAL ECCENTRICITY MOMENTS

[Albacete, Petersen, ASO Phys. Rev. C95 (6) (2017) 064909]



Eccentricity & triangularity
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SYMMETRIC CUMULANTS

[Albacete, Petersen, ASO Phys. Lett. B778 (6) (2018) 128-136]
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As of today, no theoretical description in the 
literature of the SC(n,m) negative sign. Not even at 
the eccentricity level

NSC(n,m) ⌘ h"2n"2mi � h"2nih"2mi
h"2nih"2mi
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Note: data in terms of flow, our 
results at the eccentricity level. 
Not an apples-to-apples 
comparison
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Negative sign of NSC(2,3)
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We define interaction topologies characterized by (Nw, Ncoll) 

= (3,2) = (5,3)

Correlations enhance the 
probability of having a small 
Ncoll

correlated          uncorrelated

where, for Nhs=3, Nw∈[2,6] and Ncoll∈[1,9]



Interpretation of  NSC(2,3)<0
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Negative sign of NSC(2,3)
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Scan parameter space: correlated scenario

38

c/rhsR
0.4 0.6 0.8 1 1.2 1.4 1.6

N
SC

(2
,3
)

0.1−

0.05−

0

0.05

0.1

0.15

0.2

0.25

0.3

=0.25cr
=0.4cr

0-1%

Centrality

90-100%
80-90%

70-80%
60-70%

50-60%
40-50%

30-40%
20-30%

10-20%
5-10%

1-5% 0.1-1%
0-0.1%

N
SC

(2
,3

)
0.2−

0

0.2

0.4

0.6

0.8

1

1.2 =0.35c=2; rhsN
=0.4c=3; rhsN
=0.32c=4; rhsN

Sensitivity to Rhs/rc Sensitivity to Nhs

Our study favors values of 
0.6 < Rhs/rc < 1.3

Onset of anti-correlation 
when Nhs > 2

Proton’s size fixed in all cases



Indications of universality 
in NSC(2,3) as a function of 
Nw/Ncoll

Scan parameter space: corr vs unc
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CONCLUSIONS



40
Centrality

90-100%
80-90%

70-80%
60-70%

50-60%
40-50%

30-40%
20-30%

10-20%
5-10%1-5% 0.1-1%

0-0.1%
N
SC

(2
,3
)

0.2−

0

0.2

0.4

0.6

0.8

1

1.2
Correlated

Uncorrelated

[fm]hsR
0.15 0.2 0.25 0.3 0.35 0.4

[fm
]

pR

0.7

0.8

0.9

1

1.1

1.2

b >02(0)/dinG2d
=13 TeVsLHC: 
=7 TeVsLHC: 

=62.5 GeVsISR: 

=0.4 fmcr

Highlights

Centrality

0-1% 1-5% 5-10% 10-20%
20-30%

30-40%
40-50%

50-60%
60-70%

70-80%
80-90%

90-100%

> 2ε<

0

0.1

0.2

0.3

0.4

0.5

Correlated

Uncorrelated

Hollowness effect Eccentricities Symmetric cumulants

Main focus on the impact of spatial correlations in 
QCD phenomenology

Characterization of the transverse distribution of 
proton constituents in coordinate space and their 
fluctuations



Centrality

0-1% 1-5% 5-10% 10-20%
20-30%

30-40%
40-50%

50-60%
60-70%

70-80%
80-90%

90-100%

> 2ε<

0

0.1

0.2

0.3

0.4

0.5

Correlated

Uncorrelated

|<2.4η, |chN
20 40 60 80 100 120 140 160

{2
}

2v

0

0.01

0.02

0.03

0.04

0.05

CMS
Correlated
Uncorrelated

=100 MeVdecT

41

Outlook
[Albacete, Niemi, Petersen, ASO in preparation]

Perform hydrodynamic evolution of our initial state profiles
Eccentricity Elliptic flow

Repulsive correlations in the initial geometry 
seem to affect the elliptic flow. No fine tuning. 
More statistics (and work) needed!!



EXTRA SLIDES



Hydrodynamical setup
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Initialized event by event with:
s(x, y, ⌧ = 0.2 fm)
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⇡µ⌫ = 0
<latexit sha1_base64="BOMtjkwv6frHJpVAiUkgmTUuXKI=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKqRFUBdCwY3LCsYWmrRMppN26EwS5yGU0O/QjYiu/Bh/wL9xUiv4PJt77j3nwj03yjhT2vPenNLC4tLySnm1sra+sblV3d65VqmRhPok5ansRFhRzhLqa6Y57WSSYhFx2o7G54XevqVSsTS50pOMhgIPExYzgrUd9YKM9fJAmCAx0zOvX615bsMrgH6TujurXg3maPWrr8EgJUbQRBOOlerWvUyHOZaaEU6nlcAommEyxkPatTTBgqown109RQdxKpEeUTTrv3pzLJSaiMh6BNYj9VMrhn9pXaPjkzBnSWY0TYi1WC02HOkUFeHRgElKNJ9Ygolk9kpERlhiou2LKjb+Z0b0P/Eb7qlbvzyqNZvzP5RhD/bhEOpwDE24gBb4QEDCPTzBs3Pj3DkPzuOHteTMd3bhG5yXd8Xsj+g=</latexit><latexit sha1_base64="BOMtjkwv6frHJpVAiUkgmTUuXKI=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKqRFUBdCwY3LCsYWmrRMppN26EwS5yGU0O/QjYiu/Bh/wL9xUiv4PJt77j3nwj03yjhT2vPenNLC4tLySnm1sra+sblV3d65VqmRhPok5ansRFhRzhLqa6Y57WSSYhFx2o7G54XevqVSsTS50pOMhgIPExYzgrUd9YKM9fJAmCAx0zOvX615bsMrgH6TujurXg3maPWrr8EgJUbQRBOOlerWvUyHOZaaEU6nlcAommEyxkPatTTBgqown109RQdxKpEeUTTrv3pzLJSaiMh6BNYj9VMrhn9pXaPjkzBnSWY0TYi1WC02HOkUFeHRgElKNJ9Ygolk9kpERlhiou2LKjb+Z0b0P/Eb7qlbvzyqNZvzP5RhD/bhEOpwDE24gBb4QEDCPTzBs3Pj3DkPzuOHteTMd3bhG5yXd8Xsj+g=</latexit><latexit sha1_base64="BOMtjkwv6frHJpVAiUkgmTUuXKI=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKqRFUBdCwY3LCsYWmrRMppN26EwS5yGU0O/QjYiu/Bh/wL9xUiv4PJt77j3nwj03yjhT2vPenNLC4tLySnm1sra+sblV3d65VqmRhPok5ansRFhRzhLqa6Y57WSSYhFx2o7G54XevqVSsTS50pOMhgIPExYzgrUd9YKM9fJAmCAx0zOvX615bsMrgH6TujurXg3maPWrr8EgJUbQRBOOlerWvUyHOZaaEU6nlcAommEyxkPatTTBgqown109RQdxKpEeUTTrv3pzLJSaiMh6BNYj9VMrhn9pXaPjkzBnSWY0TYi1WC02HOkUFeHRgElKNJ9Ygolk9kpERlhiou2LKjb+Z0b0P/Eb7qlbvzyqNZvzP5RhD/bhEOpwDE24gBb4QEDCPTzBs3Pj3DkPzuOHteTMd3bhG5yXd8Xsj+g=</latexit><latexit sha1_base64="BOMtjkwv6frHJpVAiUkgmTUuXKI=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKqRFUBdCwY3LCsYWmrRMppN26EwS5yGU0O/QjYiu/Bh/wL9xUiv4PJt77j3nwj03yjhT2vPenNLC4tLySnm1sra+sblV3d65VqmRhPok5ansRFhRzhLqa6Y57WSSYhFx2o7G54XevqVSsTS50pOMhgIPExYzgrUd9YKM9fJAmCAx0zOvX615bsMrgH6TujurXg3maPWrr8EgJUbQRBOOlerWvUyHOZaaEU6nlcAommEyxkPatTTBgqown109RQdxKpEeUTTrv3pzLJSaiMh6BNYj9VMrhn9pXaPjkzBnSWY0TYi1WC02HOkUFeHRgElKNJ9Ygolk9kpERlhiou2LKjb+Z0b0P/Eb7qlbvzyqNZvzP5RhD/bhEOpwDE24gBb4QEDCPTzBs3Pj3DkPzuOHteTMd3bhG5yXd8Xsj+g=</latexit>

vT = 0
<latexit sha1_base64="ARX9i/mmNsbANp1+2cGcJ0GdAoI=">AAAB63icdVDLSsNAFJ34rPVVdelmsAiuQlIEdSEU3Lis0NhCGspketMOnZmEmUmhhP6FbkR05d/4A/6Nk1rB59ncc+85F+65ccaZNp735iwtr6yurVc2qptb2zu7tb39W53mikJAU56qbkw0cCYhMMxw6GYKiIg5dOLxVal3JqA0S2XbTDOIBBlKljBKjB2Fk37RUwK3Z5dev1b33IZXAv8mvjuvXh0t0OrXXnuDlOYCpKGcaB36XmaigijDKIdZtZdryAgdkyGElkoiQEfF/OQZPk5Shc0I8Lz/6i2I0HoqYusRxIz0T60c/qWFuUnOo4LJLDcgqbVYLck5Nikuk+MBU0ANn1pCqGL2SkxHRBFq7H+qNv5nRvw/CRruhevfnNabzcUfKugQHaET5KMz1ETXqIUCRFGK7tETenakc+c8OI8f1iVnsXOAvsF5eQf6OI4+</latexit><latexit sha1_base64="ARX9i/mmNsbANp1+2cGcJ0GdAoI=">AAAB63icdVDLSsNAFJ34rPVVdelmsAiuQlIEdSEU3Lis0NhCGspketMOnZmEmUmhhP6FbkR05d/4A/6Nk1rB59ncc+85F+65ccaZNp735iwtr6yurVc2qptb2zu7tb39W53mikJAU56qbkw0cCYhMMxw6GYKiIg5dOLxVal3JqA0S2XbTDOIBBlKljBKjB2Fk37RUwK3Z5dev1b33IZXAv8mvjuvXh0t0OrXXnuDlOYCpKGcaB36XmaigijDKIdZtZdryAgdkyGElkoiQEfF/OQZPk5Shc0I8Lz/6i2I0HoqYusRxIz0T60c/qWFuUnOo4LJLDcgqbVYLck5Nikuk+MBU0ANn1pCqGL2SkxHRBFq7H+qNv5nRvw/CRruhevfnNabzcUfKugQHaET5KMz1ETXqIUCRFGK7tETenakc+c8OI8f1iVnsXOAvsF5eQf6OI4+</latexit><latexit sha1_base64="ARX9i/mmNsbANp1+2cGcJ0GdAoI=">AAAB63icdVDLSsNAFJ34rPVVdelmsAiuQlIEdSEU3Lis0NhCGspketMOnZmEmUmhhP6FbkR05d/4A/6Nk1rB59ncc+85F+65ccaZNp735iwtr6yurVc2qptb2zu7tb39W53mikJAU56qbkw0cCYhMMxw6GYKiIg5dOLxVal3JqA0S2XbTDOIBBlKljBKjB2Fk37RUwK3Z5dev1b33IZXAv8mvjuvXh0t0OrXXnuDlOYCpKGcaB36XmaigijDKIdZtZdryAgdkyGElkoiQEfF/OQZPk5Shc0I8Lz/6i2I0HoqYusRxIz0T60c/qWFuUnOo4LJLDcgqbVYLck5Nikuk+MBU0ANn1pCqGL2SkxHRBFq7H+qNv5nRvw/CRruhevfnNabzcUfKugQHaET5KMz1ETXqIUCRFGK7tETenakc+c8OI8f1iVnsXOAvsF5eQf6OI4+</latexit><latexit sha1_base64="ARX9i/mmNsbANp1+2cGcJ0GdAoI=">AAAB63icdVDLSsNAFJ34rPVVdelmsAiuQlIEdSEU3Lis0NhCGspketMOnZmEmUmhhP6FbkR05d/4A/6Nk1rB59ncc+85F+65ccaZNp735iwtr6yurVc2qptb2zu7tb39W53mikJAU56qbkw0cCYhMMxw6GYKiIg5dOLxVal3JqA0S2XbTDOIBBlKljBKjB2Fk37RUwK3Z5dev1b33IZXAv8mvjuvXh0t0OrXXnuDlOYCpKGcaB36XmaigijDKIdZtZdryAgdkyGElkoiQEfF/OQZPk5Shc0I8Lz/6i2I0HoqYusRxIz0T60c/qWFuUnOo4LJLDcgqbVYLck5Nikuk+MBU0ANn1pCqGL2SkxHRBFq7H+qNv5nRvw/CRruhevfnNabzcUfKugQHaET5KMz1ETXqIUCRFGK7tETenakc+c8OI8f1iVnsXOAvsF5eQf6OI4+</latexit>

2+1D viscous hydro

Equation of state: s95p-PCE-v1

Resonance decays after freeze-
out included

[Huovinen, Petreczky Nucl.Phys. A 837 (2010) 26]

Tdec = 100 MeV
<latexit sha1_base64="3WriNvIfRwJKwgmLJW2GZYZbj2k=">AAACAHicdVBLSwMxGMzWV62vVY+CBIvgqewWQT0IBS9ehArdttAuSzb9tg3NPkiyQlnWi/4ZvYjoyd/gH/DfmK0VfM4lk5kJZMZPOJPKst6M0tz8wuJSebmysrq2vmFubrVlnAoKDo15LLo+kcBZBI5iikM3EUBCn0PHH58VfucKhGRx1FKTBNyQDCMWMEqUljxzt+VlfRHibAA0z/Epti3rulCyC2jnuWdWrVrdKoB/E7s2Pa0qmqHpma/9QUzTECJFOZGyZ1uJcjMiFKMc8ko/lZAQOiZD6GkakRCkm0175Hg/iAVWI8DT+9dsRkIpJ6GvMyFRI/nTK8S/vF6qgmM3Y1GSKoiojmgvSDlWMS7mwAMmgCo+0YRQwfQvMR0RQajSo1V0/c+O+H/i1GsnNfvysNpozHYoox20hw6QjY5QA52jJnIQRbfoHj2hZ+PGuDMejMePaMmYvdlG32C8vAMjm5Yt</latexit><latexit sha1_base64="3WriNvIfRwJKwgmLJW2GZYZbj2k=">AAACAHicdVBLSwMxGMzWV62vVY+CBIvgqewWQT0IBS9ehArdttAuSzb9tg3NPkiyQlnWi/4ZvYjoyd/gH/DfmK0VfM4lk5kJZMZPOJPKst6M0tz8wuJSebmysrq2vmFubrVlnAoKDo15LLo+kcBZBI5iikM3EUBCn0PHH58VfucKhGRx1FKTBNyQDCMWMEqUljxzt+VlfRHibAA0z/Epti3rulCyC2jnuWdWrVrdKoB/E7s2Pa0qmqHpma/9QUzTECJFOZGyZ1uJcjMiFKMc8ko/lZAQOiZD6GkakRCkm0175Hg/iAVWI8DT+9dsRkIpJ6GvMyFRI/nTK8S/vF6qgmM3Y1GSKoiojmgvSDlWMS7mwAMmgCo+0YRQwfQvMR0RQajSo1V0/c+O+H/i1GsnNfvysNpozHYoox20hw6QjY5QA52jJnIQRbfoHj2hZ+PGuDMejMePaMmYvdlG32C8vAMjm5Yt</latexit><latexit sha1_base64="3WriNvIfRwJKwgmLJW2GZYZbj2k=">AAACAHicdVBLSwMxGMzWV62vVY+CBIvgqewWQT0IBS9ehArdttAuSzb9tg3NPkiyQlnWi/4ZvYjoyd/gH/DfmK0VfM4lk5kJZMZPOJPKst6M0tz8wuJSebmysrq2vmFubrVlnAoKDo15LLo+kcBZBI5iikM3EUBCn0PHH58VfucKhGRx1FKTBNyQDCMWMEqUljxzt+VlfRHibAA0z/Epti3rulCyC2jnuWdWrVrdKoB/E7s2Pa0qmqHpma/9QUzTECJFOZGyZ1uJcjMiFKMc8ko/lZAQOiZD6GkakRCkm0175Hg/iAVWI8DT+9dsRkIpJ6GvMyFRI/nTK8S/vF6qgmM3Y1GSKoiojmgvSDlWMS7mwAMmgCo+0YRQwfQvMR0RQajSo1V0/c+O+H/i1GsnNfvysNpozHYoox20hw6QjY5QA52jJnIQRbfoHj2hZ+PGuDMejMePaMmYvdlG32C8vAMjm5Yt</latexit><latexit sha1_base64="3WriNvIfRwJKwgmLJW2GZYZbj2k=">AAACAHicdVBLSwMxGMzWV62vVY+CBIvgqewWQT0IBS9ehArdttAuSzb9tg3NPkiyQlnWi/4ZvYjoyd/gH/DfmK0VfM4lk5kJZMZPOJPKst6M0tz8wuJSebmysrq2vmFubrVlnAoKDo15LLo+kcBZBI5iikM3EUBCn0PHH58VfucKhGRx1FKTBNyQDCMWMEqUljxzt+VlfRHibAA0z/Epti3rulCyC2jnuWdWrVrdKoB/E7s2Pa0qmqHpma/9QUzTECJFOZGyZ1uJcjMiFKMc8ko/lZAQOiZD6GkakRCkm0175Hg/iAVWI8DT+9dsRkIpJ6GvMyFRI/nTK8S/vF6qgmM3Y1GSKoiojmgvSDlWMS7mwAMmgCo+0YRQwfQvMR0RQajSo1V0/c+O+H/i1GsnNfvysNpozHYoox20hw6QjY5QA52jJnIQRbfoHj2hZ+PGuDMejMePaMmYvdlG32C8vAMjm5Yt</latexit>

Tchem = 175 MeV
<latexit sha1_base64="Lu9KGc6hhjosTfGIhyQyHxK6rNs=">AAACAXicdVBLSwMxGMzWV62vqkcPBovgqewWpXoQCl68CBX6gnZZsunXNjTZXZKsUJb1pH9GLyJ68i/4B/w3ZmsFn3PJZGYCmfEjzpS27TcrNze/sLiUXy6srK6tbxQ3t1oqjCWFJg15KDs+UcBZAE3NNIdOJIEIn0PbH59lfvsKpGJh0NCTCFxBhgEbMEq0kbzibsNLelLghI5ApCk+xU716DqTkgtopalXLNnlip0B/yZOeXraJTRD3Su+9vohjQUEmnKiVNexI+0mRGpGOaSFXqwgInRMhtA1NCAClJtMi6R4fxBKrEeAp/ev2YQIpSbCNxlB9Ej99DLxL68b68Gxm7AgijUE1ESMN4g51iHO9sB9JoFqPjGEUMnMLzEdEUmoNqsVTP3Pjvh/0qyUT8rO5WGpVpvtkEc7aA8dIAdVUQ2dozpqIopu0T16Qs/WjXVnPViPH9GcNXuzjb7BenkHEAyWtA==</latexit><latexit sha1_base64="Lu9KGc6hhjosTfGIhyQyHxK6rNs=">AAACAXicdVBLSwMxGMzWV62vqkcPBovgqewWpXoQCl68CBX6gnZZsunXNjTZXZKsUJb1pH9GLyJ68i/4B/w3ZmsFn3PJZGYCmfEjzpS27TcrNze/sLiUXy6srK6tbxQ3t1oqjCWFJg15KDs+UcBZAE3NNIdOJIEIn0PbH59lfvsKpGJh0NCTCFxBhgEbMEq0kbzibsNLelLghI5ApCk+xU716DqTkgtopalXLNnlip0B/yZOeXraJTRD3Su+9vohjQUEmnKiVNexI+0mRGpGOaSFXqwgInRMhtA1NCAClJtMi6R4fxBKrEeAp/ev2YQIpSbCNxlB9Ej99DLxL68b68Gxm7AgijUE1ESMN4g51iHO9sB9JoFqPjGEUMnMLzEdEUmoNqsVTP3Pjvh/0qyUT8rO5WGpVpvtkEc7aA8dIAdVUQ2dozpqIopu0T16Qs/WjXVnPViPH9GcNXuzjb7BenkHEAyWtA==</latexit><latexit sha1_base64="Lu9KGc6hhjosTfGIhyQyHxK6rNs=">AAACAXicdVBLSwMxGMzWV62vqkcPBovgqewWpXoQCl68CBX6gnZZsunXNjTZXZKsUJb1pH9GLyJ68i/4B/w3ZmsFn3PJZGYCmfEjzpS27TcrNze/sLiUXy6srK6tbxQ3t1oqjCWFJg15KDs+UcBZAE3NNIdOJIEIn0PbH59lfvsKpGJh0NCTCFxBhgEbMEq0kbzibsNLelLghI5ApCk+xU716DqTkgtopalXLNnlip0B/yZOeXraJTRD3Su+9vohjQUEmnKiVNexI+0mRGpGOaSFXqwgInRMhtA1NCAClJtMi6R4fxBKrEeAp/ev2YQIpSbCNxlB9Ej99DLxL68b68Gxm7AgijUE1ESMN4g51iHO9sB9JoFqPjGEUMnMLzEdEUmoNqsVTP3Pjvh/0qyUT8rO5WGpVpvtkEc7aA8dIAdVUQ2dozpqIopu0T16Qs/WjXVnPViPH9GcNXuzjb7BenkHEAyWtA==</latexit><latexit sha1_base64="Lu9KGc6hhjosTfGIhyQyHxK6rNs=">AAACAXicdVBLSwMxGMzWV62vqkcPBovgqewWpXoQCl68CBX6gnZZsunXNjTZXZKsUJb1pH9GLyJ68i/4B/w3ZmsFn3PJZGYCmfEjzpS27TcrNze/sLiUXy6srK6tbxQ3t1oqjCWFJg15KDs+UcBZAE3NNIdOJIEIn0PbH59lfvsKpGJh0NCTCFxBhgEbMEq0kbzibsNLelLghI5ApCk+xU716DqTkgtopalXLNnlip0B/yZOeXraJTRD3Su+9vohjQUEmnKiVNexI+0mRGpGOaSFXqwgInRMhtA1NCAClJtMi6R4fxBKrEeAp/ev2YQIpSbCNxlB9Ej99DLxL68b68Gxm7AgijUE1ESMN4g51iHO9sB9JoFqPjGEUMnMLzEdEUmoNqsVTP3Pjvh/0qyUT8rO5WGpVpvtkEc7aA8dIAdVUQ2dozpqIopu0T16Qs/WjXVnPViPH9GcNXuzjb7BenkHEAyWtA==</latexit>

Transport coefficients: neglect bulk 
viscosity and heat conductivity. Shear 
viscosity à la EKRT.
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[Niemi et Al., Phys.Rev. C93 (2016) no.2, 024907]
[Eskola et Al., Phys.Rev. C93 (2016) no.1, 014912 ]


