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1. Motivation to look at Kinematic Limits 
2. Expanding around Collinear Limits 

3. Applications



3KINEMATIC LIMITS OF CROSS SECTIONS
Introduction: Interesting Kinematic Limits
▸ Hard scattering processes are described in terms of the 

scattering of particles.

Soft Particles
h
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Collinear Particles
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▸ Breakdown of perturbation theory in limit of 
small particle energies or angles.
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Motivation:

▸ Learn about structure of kinematic limits 

▸ Improve fixed order precision predictions by obtaining 
ingredients and understanding for subtraction schemes. 

▸ Obtain universal quantities for resummed cross sections. 

▸ Find new ways to approximate perturbative cross sections. 

▸ Study the universal structure of QCD beyond the leading term 
in kinematic expansions (beyond leading power) 

▸ …

Improve our Understanding 
and our Ability to make 
Predictions 
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1. Motivation to look at Kinematic Limits 

2. Expanding around Collinear Limits 
3. Applications
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▸ Having these specific processes in mind. 

▸ Applicable to much larger class of processes.

Drell - Yan Higgs
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<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

H
<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit> H

⇤
<latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit>

bbH
<latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>

ZH
<latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit>

WH
<latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit>
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Partonic Scattering Process:

PERTURBATIVE EXPANSIONS

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

 

Focus on QCD 

Perturbative Expansion:

�̂ = �̂(0) + ↵1
S �̂

(1) + ↵2
S �̂

(2) + ↵3
S �̂

(3) . . .
<latexit sha1_base64="b/NozT0LRi6LJiOtNZdf+s6Nuvg="></latexit><latexit sha1_base64="b/NozT0LRi6LJiOtNZdf+s6Nuvg="></latexit><latexit sha1_base64="b/NozT0LRi6LJiOtNZdf+s6Nuvg="></latexit><latexit sha1_base64="b/NozT0LRi6LJiOtNZdf+s6Nuvg="></latexit>

https://arxiv.org/abs/2006.03055
https://arxiv.org/abs/2006.03055
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Partonic Scattering Process:

INTEGRATE OUT RADIATION

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

Integrate out all radiation
Z

d�n

Dependence only on momenta 
p1, p2, k, ph

<latexit sha1_base64="jDYpyhP4R2bNxRt2II/HGRkDvLY=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYBBelzBRBl0U3LivYC7TDkEnTNjSTCUlGKEPBV3HjQhG3Poc738a0nYW2Hgj5+P9zyMkfSc608bxvp7C2vrG5Vdwu7ezu7R+4h0ctnaSK0CZJeKI6EdaUM0GbhhlOO1JRHEectqPx7cxvP1KlWSIezETSIMZDwQaMYGOl0D2RoV/pVZAMa/YaL3AUumWv6s0LrYKfQxnyaoTuV6+fkDSmwhCOte76njRBhpVhhNNpqZdqKjEZ4yHtWhQ4pjrI5utP0blV+miQKHuEQXP190SGY60ncWQ7Y2xGetmbif953dQMroOMCZkaKsjioUHKkUnQLAvUZ4oSwycWMFHM7orICCtMjE2sZEPwl7+8Cq1a1feq/v1luX6Tx1GEUziDC/DhCupwBw1oAoEMnuEV3pwn58V5dz4WrQUnnzmGP+V8/gDeMZN8</latexit><latexit sha1_base64="jDYpyhP4R2bNxRt2II/HGRkDvLY=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYBBelzBRBl0U3LivYC7TDkEnTNjSTCUlGKEPBV3HjQhG3Poc738a0nYW2Hgj5+P9zyMkfSc608bxvp7C2vrG5Vdwu7ezu7R+4h0ctnaSK0CZJeKI6EdaUM0GbhhlOO1JRHEectqPx7cxvP1KlWSIezETSIMZDwQaMYGOl0D2RoV/pVZAMa/YaL3AUumWv6s0LrYKfQxnyaoTuV6+fkDSmwhCOte76njRBhpVhhNNpqZdqKjEZ4yHtWhQ4pjrI5utP0blV+miQKHuEQXP190SGY60ncWQ7Y2xGetmbif953dQMroOMCZkaKsjioUHKkUnQLAvUZ4oSwycWMFHM7orICCtMjE2sZEPwl7+8Cq1a1feq/v1luX6Tx1GEUziDC/DhCupwBw1oAoEMnuEV3pwn58V5dz4WrQUnnzmGP+V8/gDeMZN8</latexit><latexit sha1_base64="jDYpyhP4R2bNxRt2II/HGRkDvLY=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYBBelzBRBl0U3LivYC7TDkEnTNjSTCUlGKEPBV3HjQhG3Poc738a0nYW2Hgj5+P9zyMkfSc608bxvp7C2vrG5Vdwu7ezu7R+4h0ctnaSK0CZJeKI6EdaUM0GbhhlOO1JRHEectqPx7cxvP1KlWSIezETSIMZDwQaMYGOl0D2RoV/pVZAMa/YaL3AUumWv6s0LrYKfQxnyaoTuV6+fkDSmwhCOte76njRBhpVhhNNpqZdqKjEZ4yHtWhQ4pjrI5utP0blV+miQKHuEQXP190SGY60ncWQ7Y2xGetmbif953dQMroOMCZkaKsjioUHKkUnQLAvUZ4oSwycWMFHM7orICCtMjE2sZEPwl7+8Cq1a1feq/v1luX6Tx1GEUziDC/DhCupwBw1oAoEMnuEV3pwn58V5dz4WrQUnnzmGP+V8/gDeMZN8</latexit><latexit sha1_base64="jDYpyhP4R2bNxRt2II/HGRkDvLY=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SZYBBelzBRBl0U3LivYC7TDkEnTNjSTCUlGKEPBV3HjQhG3Poc738a0nYW2Hgj5+P9zyMkfSc608bxvp7C2vrG5Vdwu7ezu7R+4h0ctnaSK0CZJeKI6EdaUM0GbhhlOO1JRHEectqPx7cxvP1KlWSIezETSIMZDwQaMYGOl0D2RoV/pVZAMa/YaL3AUumWv6s0LrYKfQxnyaoTuV6+fkDSmwhCOte76njRBhpVhhNNpqZdqKjEZ4yHtWhQ4pjrI5utP0blV+miQKHuEQXP190SGY60ncWQ7Y2xGetmbif953dQMroOMCZkaKsjioUHKkUnQLAvUZ4oSwycWMFHM7orICCtMjE2sZEPwl7+8Cq1a1feq/v1luX6Tx1GEUziDC/DhCupwBw1oAoEMnuEV3pwn58V5dz4WrQUnnzmGP+V8/gDeMZN8</latexit>

p1 + p2 + ph + k = 0
<latexit sha1_base64="S5/iBZqp2ng8JECpsXJvdeV5xKQ=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCUCi7RdCLUPTisYL9gLYs2TTbhmazIckWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWSM20879spbGxube8Ud0t7+weHR+7xSUsnqSK0SRKeqE6INeVM0KZhhtOOVBTHIaftcHw/99sTqjRLxJOZStqP8VCwiBFsrBS4rgz8igxqtkaVMbr1ArfsVb0F0Drxc1KGHI3A/eoNEpLGVBjCsdZd35Omn2FlGOF0VuqlmkpMxnhIu5YKHFPdzxaXz9CFVQYoSpQtYdBC/T2R4VjraRzazhibkV715uJ/Xjc10U0/Y0KmhgqyXBSlHJkEzWNAA6YoMXxqCSaK2VsRGWGFibFhlWwI/urL66RVq/pe1X+8Ktfv8jiKcAbncAk+XEMdHqABTSAwgWd4hTcnc16cd+dj2Vpw8plT+APn8wcU1JH8</latexit><latexit sha1_base64="S5/iBZqp2ng8JECpsXJvdeV5xKQ=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCUCi7RdCLUPTisYL9gLYs2TTbhmazIckWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWSM20879spbGxube8Ud0t7+weHR+7xSUsnqSK0SRKeqE6INeVM0KZhhtOOVBTHIaftcHw/99sTqjRLxJOZStqP8VCwiBFsrBS4rgz8igxqtkaVMbr1ArfsVb0F0Drxc1KGHI3A/eoNEpLGVBjCsdZd35Omn2FlGOF0VuqlmkpMxnhIu5YKHFPdzxaXz9CFVQYoSpQtYdBC/T2R4VjraRzazhibkV715uJ/Xjc10U0/Y0KmhgqyXBSlHJkEzWNAA6YoMXxqCSaK2VsRGWGFibFhlWwI/urL66RVq/pe1X+8Ktfv8jiKcAbncAk+XEMdHqABTSAwgWd4hTcnc16cd+dj2Vpw8plT+APn8wcU1JH8</latexit><latexit sha1_base64="S5/iBZqp2ng8JECpsXJvdeV5xKQ=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCUCi7RdCLUPTisYL9gLYs2TTbhmazIckWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWSM20879spbGxube8Ud0t7+weHR+7xSUsnqSK0SRKeqE6INeVM0KZhhtOOVBTHIaftcHw/99sTqjRLxJOZStqP8VCwiBFsrBS4rgz8igxqtkaVMbr1ArfsVb0F0Drxc1KGHI3A/eoNEpLGVBjCsdZd35Omn2FlGOF0VuqlmkpMxnhIu5YKHFPdzxaXz9CFVQYoSpQtYdBC/T2R4VjraRzazhibkV715uJ/Xjc10U0/Y0KmhgqyXBSlHJkEzWNAA6YoMXxqCSaK2VsRGWGFibFhlWwI/urL66RVq/pe1X+8Ktfv8jiKcAbncAk+XEMdHqABTSAwgWd4hTcnc16cd+dj2Vpw8plT+APn8wcU1JH8</latexit><latexit sha1_base64="S5/iBZqp2ng8JECpsXJvdeV5xKQ=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCUCi7RdCLUPTisYL9gLYs2TTbhmazIckWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWSM20879spbGxube8Ud0t7+weHR+7xSUsnqSK0SRKeqE6INeVM0KZhhtOOVBTHIaftcHw/99sTqjRLxJOZStqP8VCwiBFsrBS4rgz8igxqtkaVMbr1ArfsVb0F0Drxc1KGHI3A/eoNEpLGVBjCsdZd35Omn2FlGOF0VuqlmkpMxnhIu5YKHFPdzxaXz9CFVQYoSpQtYdBC/T2R4VjraRzazhibkV715uJ/Xjc10U0/Y0KmhgqyXBSlHJkEzWNAA6YoMXxqCSaK2VsRGWGFibFhlWwI/urL66RVq/pe1X+8Ktfv8jiKcAbncAk+XEMdHqABTSAwgWd4hTcnc16cd+dj2Vpw8plT+APn8wcU1JH8</latexit>

Momentum conservation:
k =

X

i

pi
<latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit>
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Partonic Scattering Process:

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

Z
d�n

=
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p2? + q2 coshY
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p2? + q2 sinhY

1

CCA

<latexit sha1_base64="3PEsyKL1rGOTrralC1tTn92uiC4="></latexit><latexit sha1_base64="3PEsyKL1rGOTrralC1tTn92uiC4="></latexit><latexit sha1_base64="3PEsyKL1rGOTrralC1tTn92uiC4="></latexit><latexit sha1_base64="3PEsyKL1rGOTrralC1tTn92uiC4="></latexit>

ph
<latexit sha1_base64="6gTSs7hMPYgK2L7S4KsLaMX0spE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP1R3616NW8Oskr8glShQKPvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb45wXpx352PRWnKKmWP4A+fzB1Lcjc8=</latexit><latexit sha1_base64="6gTSs7hMPYgK2L7S4KsLaMX0spE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP1R3616NW8Oskr8glShQKPvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb45wXpx352PRWnKKmWP4A+fzB1Lcjc8=</latexit><latexit sha1_base64="6gTSs7hMPYgK2L7S4KsLaMX0spE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP1R3616NW8Oskr8glShQKPvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb45wXpx352PRWnKKmWP4A+fzB1Lcjc8=</latexit><latexit sha1_base64="6gTSs7hMPYgK2L7S4KsLaMX0spE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP1R3616NW8Oskr8glShQKPvfvUGCctilIYJqnXX91IT5FQZzgROK71MY0rZmA6xa6mkMeogn586JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U0GXCEzYmIJZYrbWwkbUUWZselUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb45wXpx352PRWnKKmWP4A+fzB1Lcjc8=</latexit>

p�⇤
<latexit sha1_base64="hOKrovl2qiQ//skj995VtITaA7U=">AAAB83icbVBNSwMxEM36WetX1aOXYBHEQ9kVQY9FLx4r2A/ormU2zbahSTYkWaEs/RtePCji1T/jzX9j2u5BWx8MPN6bYWZerDgz1ve/vZXVtfWNzdJWeXtnd2+/cnDYMmmmCW2SlKe6E4OhnEnatMxy2lGagog5bcej26nffqLasFQ+2LGikYCBZAkjYJ0Uql4eDkAIeDyf9CpVv+bPgJdJUJAqKtDoVb7CfkoyQaUlHIzpBr6yUQ7aMsLppBxmhiogIxjQrqMSBDVRPrt5gk+d0sdJql1Ji2fq74kchDFjEbtOAXZoFr2p+J/XzWxyHeVMqsxSSeaLkoxjm+JpALjPNCWWjx0Bopm7FZMhaCDWxVR2IQSLLy+T1kUt8GvB/WW1flPEUULH6ASdoQBdoTq6Qw3URAQp9Ixe0ZuXeS/eu/cxb13xipkj9Afe5w/5cZGg</latexit><latexit sha1_base64="hOKrovl2qiQ//skj995VtITaA7U=">AAAB83icbVBNSwMxEM36WetX1aOXYBHEQ9kVQY9FLx4r2A/ormU2zbahSTYkWaEs/RtePCji1T/jzX9j2u5BWx8MPN6bYWZerDgz1ve/vZXVtfWNzdJWeXtnd2+/cnDYMmmmCW2SlKe6E4OhnEnatMxy2lGagog5bcej26nffqLasFQ+2LGikYCBZAkjYJ0Uql4eDkAIeDyf9CpVv+bPgJdJUJAqKtDoVb7CfkoyQaUlHIzpBr6yUQ7aMsLppBxmhiogIxjQrqMSBDVRPrt5gk+d0sdJql1Ji2fq74kchDFjEbtOAXZoFr2p+J/XzWxyHeVMqsxSSeaLkoxjm+JpALjPNCWWjx0Bopm7FZMhaCDWxVR2IQSLLy+T1kUt8GvB/WW1flPEUULH6ASdoQBdoTq6Qw3URAQp9Ixe0ZuXeS/eu/cxb13xipkj9Afe5w/5cZGg</latexit><latexit sha1_base64="hOKrovl2qiQ//skj995VtITaA7U=">AAAB83icbVBNSwMxEM36WetX1aOXYBHEQ9kVQY9FLx4r2A/ormU2zbahSTYkWaEs/RtePCji1T/jzX9j2u5BWx8MPN6bYWZerDgz1ve/vZXVtfWNzdJWeXtnd2+/cnDYMmmmCW2SlKe6E4OhnEnatMxy2lGagog5bcej26nffqLasFQ+2LGikYCBZAkjYJ0Uql4eDkAIeDyf9CpVv+bPgJdJUJAqKtDoVb7CfkoyQaUlHIzpBr6yUQ7aMsLppBxmhiogIxjQrqMSBDVRPrt5gk+d0sdJql1Ji2fq74kchDFjEbtOAXZoFr2p+J/XzWxyHeVMqsxSSeaLkoxjm+JpALjPNCWWjx0Bopm7FZMhaCDWxVR2IQSLLy+T1kUt8GvB/WW1flPEUULH6ASdoQBdoTq6Qw3URAQp9Ixe0ZuXeS/eu/cxb13xipkj9Afe5w/5cZGg</latexit><latexit sha1_base64="hOKrovl2qiQ//skj995VtITaA7U=">AAAB83icbVBNSwMxEM36WetX1aOXYBHEQ9kVQY9FLx4r2A/ormU2zbahSTYkWaEs/RtePCji1T/jzX9j2u5BWx8MPN6bYWZerDgz1ve/vZXVtfWNzdJWeXtnd2+/cnDYMmmmCW2SlKe6E4OhnEnatMxy2lGagog5bcej26nffqLasFQ+2LGikYCBZAkjYJ0Uql4eDkAIeDyf9CpVv+bPgJdJUJAqKtDoVb7CfkoyQaUlHIzpBr6yUQ7aMsLppBxmhiogIxjQrqMSBDVRPrt5gk+d0sdJql1Ji2fq74kchDFjEbtOAXZoFr2p+J/XzWxyHeVMqsxSSeaLkoxjm+JpALjPNCWWjx0Bopm7FZMhaCDWxVR2IQSLLy+T1kUt8GvB/WW1flPEUULH6ASdoQBdoTq6Qw3URAQp9Ixe0ZuXeS/eu/cxb13xipkj9Afe5w/5cZGg</latexit>

/
<latexit sha1_base64="LpTK1s9JXSyW9ibx0kJ87gXIito=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBd5WMsw==</latexit><latexit sha1_base64="LpTK1s9JXSyW9ibx0kJ87gXIito=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBd5WMsw==</latexit><latexit sha1_base64="LpTK1s9JXSyW9ibx0kJ87gXIito=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBd5WMsw==</latexit><latexit sha1_base64="LpTK1s9JXSyW9ibx0kJ87gXIito=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqx6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBd5WMsw==</latexit>

DoF of h:

k =
X

i

pi
<latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit>

INTEGRATE OUT RADIATION
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Partonic Scattering Process:

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

Z
d�n

DoF of h:
Convenient parametrisation 

Y =
1

2
log

✓
x2

x1

1� w1

1� w2

◆

<latexit sha1_base64="jlbA3lrKyYk0iJhovIASvWMdN0U="></latexit><latexit sha1_base64="jlbA3lrKyYk0iJhovIASvWMdN0U="></latexit><latexit sha1_base64="jlbA3lrKyYk0iJhovIASvWMdN0U="></latexit><latexit sha1_base64="jlbA3lrKyYk0iJhovIASvWMdN0U="></latexit>

Complete set of partonic 
variables -  
In general very hard to 
compute!

s = (p1 + p2)
2

<latexit sha1_base64="4wYpU1yrvIrdLimPfpmz6uN1x+M=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLJbBL0IRS8eK9gPaNclm2bb0Gw2JtlCKf0dXjwo4tUf481/Y9ruQVsfDDzem2FmXig508Z1v52V1bX1jc3cVn57Z3dvv3Bw2NBJqgitk4QnqhViTTkTtG6Y4bQlFcVxyGkzHNxO/eaQKs0S8WBGkvox7gkWMYKNlXx9XZKBdy6DytljJSgU3bI7A1omXkaKkKEWFL463YSkMRWGcKx123Ol8cdYGUY4neQ7qaYSkwHu0balAsdU++PZ0RN0apUuihJlSxg0U39PjHGs9SgObWeMTV8velPxP6+dmujKHzMhU0MFmS+KUo5MgqYJoC5TlBg+sgQTxeytiPSxwsTYnPI2BG/x5WXSqJQ9t+zdXxSrN1kcOTiGEyiBB5dQhTuoQR0IPMEzvMKbM3RenHfnY9664mQzR/AHzucPrjCQuQ==</latexit><latexit sha1_base64="4wYpU1yrvIrdLimPfpmz6uN1x+M=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLJbBL0IRS8eK9gPaNclm2bb0Gw2JtlCKf0dXjwo4tUf481/Y9ruQVsfDDzem2FmXig508Z1v52V1bX1jc3cVn57Z3dvv3Bw2NBJqgitk4QnqhViTTkTtG6Y4bQlFcVxyGkzHNxO/eaQKs0S8WBGkvox7gkWMYKNlXx9XZKBdy6DytljJSgU3bI7A1omXkaKkKEWFL463YSkMRWGcKx123Ol8cdYGUY4neQ7qaYSkwHu0balAsdU++PZ0RN0apUuihJlSxg0U39PjHGs9SgObWeMTV8velPxP6+dmujKHzMhU0MFmS+KUo5MgqYJoC5TlBg+sgQTxeytiPSxwsTYnPI2BG/x5WXSqJQ9t+zdXxSrN1kcOTiGEyiBB5dQhTuoQR0IPMEzvMKbM3RenHfnY9664mQzR/AHzucPrjCQuQ==</latexit><latexit sha1_base64="4wYpU1yrvIrdLimPfpmz6uN1x+M=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLJbBL0IRS8eK9gPaNclm2bb0Gw2JtlCKf0dXjwo4tUf481/Y9ruQVsfDDzem2FmXig508Z1v52V1bX1jc3cVn57Z3dvv3Bw2NBJqgitk4QnqhViTTkTtG6Y4bQlFcVxyGkzHNxO/eaQKs0S8WBGkvox7gkWMYKNlXx9XZKBdy6DytljJSgU3bI7A1omXkaKkKEWFL463YSkMRWGcKx123Ol8cdYGUY4neQ7qaYSkwHu0balAsdU++PZ0RN0apUuihJlSxg0U39PjHGs9SgObWeMTV8velPxP6+dmujKHzMhU0MFmS+KUo5MgqYJoC5TlBg+sgQTxeytiPSxwsTYnPI2BG/x5WXSqJQ9t+zdXxSrN1kcOTiGEyiBB5dQhTuoQR0IPMEzvMKbM3RenHfnY9664mQzR/AHzucPrjCQuQ==</latexit><latexit sha1_base64="4wYpU1yrvIrdLimPfpmz6uN1x+M=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLJbBL0IRS8eK9gPaNclm2bb0Gw2JtlCKf0dXjwo4tUf481/Y9ruQVsfDDzem2FmXig508Z1v52V1bX1jc3cVn57Z3dvv3Bw2NBJqgitk4QnqhViTTkTtG6Y4bQlFcVxyGkzHNxO/eaQKs0S8WBGkvox7gkWMYKNlXx9XZKBdy6DytljJSgU3bI7A1omXkaKkKEWFL463YSkMRWGcKx123Ol8cdYGUY4neQ7qaYSkwHu0balAsdU++PZ0RN0apUuihJlSxg0U39PjHGs9SgObWeMTV8velPxP6+dmujKHzMhU0MFmS+KUo5MgqYJoC5TlBg+sgQTxeytiPSxwsTYnPI2BG/x5WXSqJQ9t+zdXxSrN1kcOTiGEyiBB5dQhTuoQR0IPMEzvMKbM3RenHfnY9664mQzR/AHzucPrjCQuQ==</latexit>

p2? = sw1w2(1� x)
<latexit sha1_base64="Zi7B0dmMEEq1WNOLYozHnjA3xeM=">AAACAnicbVDLSgMxFM3UV62vUVfiJliEurDMFEE3QtGNywr2Ae04ZNJMG5rJhCSjlqG48VfcuFDErV/hzr8xbWehrQcuHM65l3vvCQSjSjvOt5VbWFxaXsmvFtbWNza37O2dhooTiUkdxyyWrQApwigndU01Iy0hCYoCRprB4HLsN++IVDTmN3ooiBehHqchxUgbybf3hN8RRIrbyrmC975rqgJL7vHDkW8XnbIzAZwnbkaKIEPNt7863RgnEeEaM6RU23WE9lIkNcWMjAqdRBGB8AD1SNtQjiKivHTywggeGqULw1ia4hpO1N8TKYqUGkaB6YyQ7qtZbyz+57UTHZ55KeUi0YTj6aIwYVDHcJwH7FJJsGZDQxCW1NwKcR9JhLVJrWBCcGdfnieNStl1yu71SbF6kcWRB/vgAJSAC05BFVyBGqgDDB7BM3gFb9aT9WK9Wx/T1pyVzeyCP7A+fwA8p5Vd</latexit><latexit sha1_base64="Zi7B0dmMEEq1WNOLYozHnjA3xeM=">AAACAnicbVDLSgMxFM3UV62vUVfiJliEurDMFEE3QtGNywr2Ae04ZNJMG5rJhCSjlqG48VfcuFDErV/hzr8xbWehrQcuHM65l3vvCQSjSjvOt5VbWFxaXsmvFtbWNza37O2dhooTiUkdxyyWrQApwigndU01Iy0hCYoCRprB4HLsN++IVDTmN3ooiBehHqchxUgbybf3hN8RRIrbyrmC975rqgJL7vHDkW8XnbIzAZwnbkaKIEPNt7863RgnEeEaM6RU23WE9lIkNcWMjAqdRBGB8AD1SNtQjiKivHTywggeGqULw1ia4hpO1N8TKYqUGkaB6YyQ7qtZbyz+57UTHZ55KeUi0YTj6aIwYVDHcJwH7FJJsGZDQxCW1NwKcR9JhLVJrWBCcGdfnieNStl1yu71SbF6kcWRB/vgAJSAC05BFVyBGqgDDB7BM3gFb9aT9WK9Wx/T1pyVzeyCP7A+fwA8p5Vd</latexit><latexit sha1_base64="Zi7B0dmMEEq1WNOLYozHnjA3xeM=">AAACAnicbVDLSgMxFM3UV62vUVfiJliEurDMFEE3QtGNywr2Ae04ZNJMG5rJhCSjlqG48VfcuFDErV/hzr8xbWehrQcuHM65l3vvCQSjSjvOt5VbWFxaXsmvFtbWNza37O2dhooTiUkdxyyWrQApwigndU01Iy0hCYoCRprB4HLsN++IVDTmN3ooiBehHqchxUgbybf3hN8RRIrbyrmC975rqgJL7vHDkW8XnbIzAZwnbkaKIEPNt7863RgnEeEaM6RU23WE9lIkNcWMjAqdRBGB8AD1SNtQjiKivHTywggeGqULw1ia4hpO1N8TKYqUGkaB6YyQ7qtZbyz+57UTHZ55KeUi0YTj6aIwYVDHcJwH7FJJsGZDQxCW1NwKcR9JhLVJrWBCcGdfnieNStl1yu71SbF6kcWRB/vgAJSAC05BFVyBGqgDDB7BM3gFb9aT9WK9Wx/T1pyVzeyCP7A+fwA8p5Vd</latexit><latexit sha1_base64="Zi7B0dmMEEq1WNOLYozHnjA3xeM=">AAACAnicbVDLSgMxFM3UV62vUVfiJliEurDMFEE3QtGNywr2Ae04ZNJMG5rJhCSjlqG48VfcuFDErV/hzr8xbWehrQcuHM65l3vvCQSjSjvOt5VbWFxaXsmvFtbWNza37O2dhooTiUkdxyyWrQApwigndU01Iy0hCYoCRprB4HLsN++IVDTmN3ooiBehHqchxUgbybf3hN8RRIrbyrmC975rqgJL7vHDkW8XnbIzAZwnbkaKIEPNt7863RgnEeEaM6RU23WE9lIkNcWMjAqdRBGB8AD1SNtQjiKivHTywggeGqULw1ia4hpO1N8TKYqUGkaB6YyQ7qtZbyz+57UTHZ55KeUi0YTj6aIwYVDHcJwH7FJJsGZDQxCW1NwKcR9JhLVJrWBCcGdfnieNStl1yu71SbF6kcWRB/vgAJSAC05BFVyBGqgDDB7BM3gFb9aT9WK9Wx/T1pyVzeyCP7A+fwA8p5Vd</latexit>

k =
X

i

pi
<latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit><latexit sha1_base64="fR5p+oeaO19kaPnfqt14OjyWYK4=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOA7LLMTmaTIbOzwzyEEPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dieRMG9//9kpr6xubW+Xtys7u3v5B9fCorXOrCG2RnOeqm2BNORO0ZZjhtCsVxVnCaScZ3c38zhNVmuXi0YwljTI8ECxlBBsnhaObUNssZkjGLK7W/Lo/B1olQUFqUKAZV7/Cfk5sRoUhHGvdC3xpoglWhhFOp5XQaioxGeEB7TkqcEZ1NJnfPEVnTumjNFeuhEFz9ffEBGdaj7PEdWbYDPWyNxP/83rWpNfRhAlpDRVksSi1HJkczQJAfaYoMXzsCCaKuVsRGWKFiXExVVwIwfLLq6R9UQ/8evBwWWvcFnGU4QRO4RwCuIIG3EMTWkBAwjO8wptnvRfv3ftYtJa8YuYY/sD7/AGnHZFr</latexit>

INTEGRATE OUT RADIATION

{s, w1, w2, x}
<latexit sha1_base64="ZYg4fEvSEjvQt2Ny+5YwZ00uxug=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHkpJiqDHohePFewHtCFstpt26WYTdjdqDf0lXjwo4tWf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFtfWNza3idmlnd2+/bB8ctlWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjK9nfueeSsVicacnCfUiPBQsZARrI/l2uZ+p6oPvmqpXH/tT3644NWcOtErcnFQgR9O3v/qDmKQRFZpwrFTPdRLtZVhqRjidlvqpogkmYzykPUMFjqjysvnhU3RqlAEKY2lKaDRXf09kOFJqEgWmM8J6pJa9mfif10t1eOllTCSppoIsFoUpRzpGsxTQgElKNJ8Ygolk5lZERlhiok1WJROCu/zyKmnXa65Tc2/PK42rPI4iHMMJnIELF9CAG2hCCwik8Ayv8GY9WS/Wu/WxaC1Y+cwR/IH1+QOsD5Jv</latexit><latexit sha1_base64="ZYg4fEvSEjvQt2Ny+5YwZ00uxug=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHkpJiqDHohePFewHtCFstpt26WYTdjdqDf0lXjwo4tWf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFtfWNza3idmlnd2+/bB8ctlWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjK9nfueeSsVicacnCfUiPBQsZARrI/l2uZ+p6oPvmqpXH/tT3644NWcOtErcnFQgR9O3v/qDmKQRFZpwrFTPdRLtZVhqRjidlvqpogkmYzykPUMFjqjysvnhU3RqlAEKY2lKaDRXf09kOFJqEgWmM8J6pJa9mfif10t1eOllTCSppoIsFoUpRzpGsxTQgElKNJ8Ygolk5lZERlhiok1WJROCu/zyKmnXa65Tc2/PK42rPI4iHMMJnIELF9CAG2hCCwik8Ayv8GY9WS/Wu/WxaC1Y+cwR/IH1+QOsD5Jv</latexit><latexit sha1_base64="ZYg4fEvSEjvQt2Ny+5YwZ00uxug=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHkpJiqDHohePFewHtCFstpt26WYTdjdqDf0lXjwo4tWf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFtfWNza3idmlnd2+/bB8ctlWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjK9nfueeSsVicacnCfUiPBQsZARrI/l2uZ+p6oPvmqpXH/tT3644NWcOtErcnFQgR9O3v/qDmKQRFZpwrFTPdRLtZVhqRjidlvqpogkmYzykPUMFjqjysvnhU3RqlAEKY2lKaDRXf09kOFJqEgWmM8J6pJa9mfif10t1eOllTCSppoIsFoUpRzpGsxTQgElKNJ8Ygolk5lZERlhiok1WJROCu/zyKmnXa65Tc2/PK42rPI4iHMMJnIELF9CAG2hCCwik8Ayv8GY9WS/Wu/WxaC1Y+cwR/IH1+QOsD5Jv</latexit><latexit sha1_base64="ZYg4fEvSEjvQt2Ny+5YwZ00uxug=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHkpJiqDHohePFewHtCFstpt26WYTdjdqDf0lXjwo4tWf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFtfWNza3idmlnd2+/bB8ctlWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjK9nfueeSsVicacnCfUiPBQsZARrI/l2uZ+p6oPvmqpXH/tT3644NWcOtErcnFQgR9O3v/qDmKQRFZpwrFTPdRLtZVhqRjidlvqpogkmYzykPUMFjqjysvnhU3RqlAEKY2lKaDRXf09kOFJqEgWmM8J6pJa9mfif10t1eOllTCSppoIsFoUpRzpGsxTQgElKNJ8Ygolk5lZERlhiok1WJROCu/zyKmnXa65Tc2/PK42rPI4iHMMJnIELF9CAG2hCCwik8Ayv8GY9WS/Wu/WxaC1Y+cwR/IH1+QOsD5Jv</latexit>
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Let all final state radiation be 
collinear to one of the initial 
states!

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

EXPANDING AROUND COLLINEAR LIMITS

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>
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p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

EXPANDING AROUND COLLINEAR LIMITS

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

Goal:
Formulate a systematic expansion 
around the collinear limit of 
colourless final state LHC cross 
sections.

▸ We want to expand the 
Feynman integrand! 

▸ Integrand is polynomial in 
momenta: easy to expand! 

▸ Work in DimReg with
d = 4� 2✏

<latexit sha1_base64="vifgsHo8AuR2l7sjS8hCuDsS/lY=">AAAB9HicbVBNSwMxEM36WetX1aOXYBG8WHZLQS9C0YvHCvYD2qVks7NtaDZZk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXpBwpo3rfjtr6xubW9uFneLu3v7BYenouKVlqig0qeRSdQKigTMBTcMMh06igMQBh3Ywupv57TEozaR4NJME/JgMBIsYJcZKfnhTu6z2INGMS9Evld2KOwdeJV5OyihHo1/66oWSpjEIQznRuuu5ifEzogyjHKbFXqohIXREBtC1VJAYtJ/Nj57ic6uEOJLKljB4rv6eyEis9SQObGdMzFAvezPxP6+bmujaz5hIUgOCLhZFKcdG4lkCOGQKqOETSwhVzN6K6ZAoQo3NqWhD8JZfXiWtasVzK95DrVy/zeMooFN0hi6Qh65QHd2jBmoiip7QM3pFb87YeXHenY9F65qTz5ygP3A+fwDlCZGG</latexit><latexit sha1_base64="vifgsHo8AuR2l7sjS8hCuDsS/lY=">AAAB9HicbVBNSwMxEM36WetX1aOXYBG8WHZLQS9C0YvHCvYD2qVks7NtaDZZk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXpBwpo3rfjtr6xubW9uFneLu3v7BYenouKVlqig0qeRSdQKigTMBTcMMh06igMQBh3Ywupv57TEozaR4NJME/JgMBIsYJcZKfnhTu6z2INGMS9Evld2KOwdeJV5OyihHo1/66oWSpjEIQznRuuu5ifEzogyjHKbFXqohIXREBtC1VJAYtJ/Nj57ic6uEOJLKljB4rv6eyEis9SQObGdMzFAvezPxP6+bmujaz5hIUgOCLhZFKcdG4lkCOGQKqOETSwhVzN6K6ZAoQo3NqWhD8JZfXiWtasVzK95DrVy/zeMooFN0hi6Qh65QHd2jBmoiip7QM3pFb87YeXHenY9F65qTz5ygP3A+fwDlCZGG</latexit><latexit sha1_base64="vifgsHo8AuR2l7sjS8hCuDsS/lY=">AAAB9HicbVBNSwMxEM36WetX1aOXYBG8WHZLQS9C0YvHCvYD2qVks7NtaDZZk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXpBwpo3rfjtr6xubW9uFneLu3v7BYenouKVlqig0qeRSdQKigTMBTcMMh06igMQBh3Ywupv57TEozaR4NJME/JgMBIsYJcZKfnhTu6z2INGMS9Evld2KOwdeJV5OyihHo1/66oWSpjEIQznRuuu5ifEzogyjHKbFXqohIXREBtC1VJAYtJ/Nj57ic6uEOJLKljB4rv6eyEis9SQObGdMzFAvezPxP6+bmujaz5hIUgOCLhZFKcdG4lkCOGQKqOETSwhVzN6K6ZAoQo3NqWhD8JZfXiWtasVzK95DrVy/zeMooFN0hi6Qh65QHd2jBmoiip7QM3pFb87YeXHenY9F65qTz5ygP3A+fwDlCZGG</latexit><latexit sha1_base64="vifgsHo8AuR2l7sjS8hCuDsS/lY=">AAAB9HicbVBNSwMxEM36WetX1aOXYBG8WHZLQS9C0YvHCvYD2qVks7NtaDZZk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXpBwpo3rfjtr6xubW9uFneLu3v7BYenouKVlqig0qeRSdQKigTMBTcMMh06igMQBh3Ywupv57TEozaR4NJME/JgMBIsYJcZKfnhTu6z2INGMS9Evld2KOwdeJV5OyihHo1/66oWSpjEIQznRuuu5ifEzogyjHKbFXqohIXREBtC1VJAYtJ/Nj57ic6uEOJLKljB4rv6eyEis9SQObGdMzFAvezPxP6+bmujaz5hIUgOCLhZFKcdG4lkCOGQKqOETSwhVzN6K6ZAoQo3NqWhD8JZfXiWtasVzK95DrVy/zeMooFN0hi6Qh65QHd2jBmoiip7QM3pFb87YeXHenY9F65qTz5ygP3A+fwDlCZGG</latexit>
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p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

pµi =
(2p2pi)

s
pµ1 +

(2p1pi)

s
pµ2 + pµi,?.

<latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit>

Parametrise all final state momenta.

RESCALING TRANSFORMATION
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p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

pµi =
(2p2pi)

s
pµ1 +

(2p1pi)

s
pµ2 + pµi,?.

<latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit><latexit sha1_base64="jpBvUb7J7keI18toqSS3IdWSAZc="></latexit>

Parametrise all final state momenta.

Define a rescaling transformation.

pi ! �
(2p2pi)

s
pµ1 +

(2p1pi)

s
pµ2 +

p
�pµi,?.

<latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit>

Artificial, small expansion parameter: �
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

Same as for SCET / CSS / Splitting functions.

RESCALING TRANSFORMATION
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p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

Variables:

Rescaling transformation.

pi ! �
(2p2pi)

s
pµ1 +

(2p1pi)

s
pµ2 +

p
�pµi,?.

<latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit><latexit sha1_base64="ooQ0NRhTHzcPLR8vMBecjGjjFOY="></latexit>

x ! x
<latexit sha1_base64="tWOfnoBL3dF5DYx/nBvp7QGQjoM=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzGrr0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwaVSqKWtQJZRuh8QwwSVrAAfB2olmJA4Fa4Wjm5nfemDacCXvYZKwICYDySNOCVip55bHuKv5YAhEa/WIxz234lW9OfAq8XNSQTnqPfer21c0jZkEKogxHd9LIMiIBk4Fm5a6qWEJoSMyYB1LJYmZCbL54VN8apU+jpS2JQHP1d8TGYmNmcSh7YwJDM2yNxP/8zopRFdBxmWSApN0sShKBQaFZyngPteMgphYQqjm9lZMh0QTCjarkg3BX355lTTPq75X9e8uKrXrPI4iOkYn6Az56BLV0C2qowaiKEXP6BW9OU/Oi/PufCxaC04+c4T+wPn8AazjkxY=</latexit><latexit sha1_base64="tWOfnoBL3dF5DYx/nBvp7QGQjoM=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzGrr0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwaVSqKWtQJZRuh8QwwSVrAAfB2olmJA4Fa4Wjm5nfemDacCXvYZKwICYDySNOCVip55bHuKv5YAhEa/WIxz234lW9OfAq8XNSQTnqPfer21c0jZkEKogxHd9LIMiIBk4Fm5a6qWEJoSMyYB1LJYmZCbL54VN8apU+jpS2JQHP1d8TGYmNmcSh7YwJDM2yNxP/8zopRFdBxmWSApN0sShKBQaFZyngPteMgphYQqjm9lZMh0QTCjarkg3BX355lTTPq75X9e8uKrXrPI4iOkYn6Az56BLV0C2qowaiKEXP6BW9OU/Oi/PufCxaC04+c4T+wPn8AazjkxY=</latexit><latexit sha1_base64="tWOfnoBL3dF5DYx/nBvp7QGQjoM=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzGrr0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwaVSqKWtQJZRuh8QwwSVrAAfB2olmJA4Fa4Wjm5nfemDacCXvYZKwICYDySNOCVip55bHuKv5YAhEa/WIxz234lW9OfAq8XNSQTnqPfer21c0jZkEKogxHd9LIMiIBk4Fm5a6qWEJoSMyYB1LJYmZCbL54VN8apU+jpS2JQHP1d8TGYmNmcSh7YwJDM2yNxP/8zopRFdBxmWSApN0sShKBQaFZyngPteMgphYQqjm9lZMh0QTCjarkg3BX355lTTPq75X9e8uKrXrPI4iOkYn6Az56BLV0C2qowaiKEXP6BW9OU/Oi/PufCxaC04+c4T+wPn8AazjkxY=</latexit><latexit sha1_base64="tWOfnoBL3dF5DYx/nBvp7QGQjoM=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzGrr0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwaVSqKWtQJZRuh8QwwSVrAAfB2olmJA4Fa4Wjm5nfemDacCXvYZKwICYDySNOCVip55bHuKv5YAhEa/WIxz234lW9OfAq8XNSQTnqPfer21c0jZkEKogxHd9LIMiIBk4Fm5a6qWEJoSMyYB1LJYmZCbL54VN8apU+jpS2JQHP1d8TGYmNmcSh7YwJDM2yNxP/8zopRFdBxmWSApN0sShKBQaFZyngPteMgphYQqjm9lZMh0QTCjarkg3BX355lTTPq75X9e8uKrXrPI4iOkYn6Az56BLV0C2qowaiKEXP6BW9OU/Oi/PufCxaC04+c4T+wPn8AazjkxY=</latexit>

Transformation on variables:

At the in tegrated leve l the 
expansion will automatically yield 
an expansion in 

w1 ! w1
<latexit sha1_base64="43I5160CMs0vYjQ/gQ6WG5B6PYg=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXBD0WvXisYFuhXZZsmm1Ds8mSZK1l6V/x4kERr/4Rb/4b03YP2vpg4OW9GTLzopQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWmCG0RyaV6iLCmnAnaMsxw+pAqipOI0040upn5nUeqNJPi3kxSGiR4IFjMCDZWCt3qOPR7ig2GBislx8g+Q7fm1b050CrxC1KDAs3Q/er1JckSKgzhWOuu76UmyLEyjHA6rfQyTVNMRnhAu5YKnFAd5PPdp+jUKn0US2VLGDRXf0/kONF6kkS2M8FmqJe9mfif181MfBXkTKSZoYIsPoozjoxEsyBQnylKDJ9YgolidldEhlhhYmxcFRuCv3zyKmmf132v7t9d1BrXRRxlOIYTOAMfLqEBt9CEFhB4gmd4hTdn6rw4787HorXkFDNH8AfO5w+wuZQy</latexit><latexit sha1_base64="43I5160CMs0vYjQ/gQ6WG5B6PYg=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXBD0WvXisYFuhXZZsmm1Ds8mSZK1l6V/x4kERr/4Rb/4b03YP2vpg4OW9GTLzopQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWmCG0RyaV6iLCmnAnaMsxw+pAqipOI0040upn5nUeqNJPi3kxSGiR4IFjMCDZWCt3qOPR7ig2GBislx8g+Q7fm1b050CrxC1KDAs3Q/er1JckSKgzhWOuu76UmyLEyjHA6rfQyTVNMRnhAu5YKnFAd5PPdp+jUKn0US2VLGDRXf0/kONF6kkS2M8FmqJe9mfif181MfBXkTKSZoYIsPoozjoxEsyBQnylKDJ9YgolidldEhlhhYmxcFRuCv3zyKmmf132v7t9d1BrXRRxlOIYTOAMfLqEBt9CEFhB4gmd4hTdn6rw4787HorXkFDNH8AfO5w+wuZQy</latexit><latexit sha1_base64="43I5160CMs0vYjQ/gQ6WG5B6PYg=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXBD0WvXisYFuhXZZsmm1Ds8mSZK1l6V/x4kERr/4Rb/4b03YP2vpg4OW9GTLzopQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWmCG0RyaV6iLCmnAnaMsxw+pAqipOI0040upn5nUeqNJPi3kxSGiR4IFjMCDZWCt3qOPR7ig2GBislx8g+Q7fm1b050CrxC1KDAs3Q/er1JckSKgzhWOuu76UmyLEyjHA6rfQyTVNMRnhAu5YKnFAd5PPdp+jUKn0US2VLGDRXf0/kONF6kkS2M8FmqJe9mfif181MfBXkTKSZoYIsPoozjoxEsyBQnylKDJ9YgolidldEhlhhYmxcFRuCv3zyKmmf132v7t9d1BrXRRxlOIYTOAMfLqEBt9CEFhB4gmd4hTdn6rw4787HorXkFDNH8AfO5w+wuZQy</latexit><latexit sha1_base64="43I5160CMs0vYjQ/gQ6WG5B6PYg=">AAAB+3icbVBNSwMxEJ2tX7V+rfXoJVgET2VXBD0WvXisYFuhXZZsmm1Ds8mSZK1l6V/x4kERr/4Rb/4b03YP2vpg4OW9GTLzopQzbTzv2ymtrW9sbpW3Kzu7e/sH7mG1rWWmCG0RyaV6iLCmnAnaMsxw+pAqipOI0040upn5nUeqNJPi3kxSGiR4IFjMCDZWCt3qOPR7ig2GBislx8g+Q7fm1b050CrxC1KDAs3Q/er1JckSKgzhWOuu76UmyLEyjHA6rfQyTVNMRnhAu5YKnFAd5PPdp+jUKn0US2VLGDRXf0/kONF6kkS2M8FmqJe9mfif181MfBXkTKSZoYIsPoozjoxEsyBQnylKDJ9YgolidldEhlhhYmxcFRuCv3zyKmmf132v7t9d1BrXRRxlOIYTOAMfLqEBt9CEFhB4gmd4hTdn6rw4787HorXkFDNH8AfO5w+wuZQy</latexit>

w2 ! �w2
<latexit sha1_base64="lFhTgup+vuaNMdLZ9Nbmcyn2KuE=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KkkRdFl047KCfUATwmQybYdOMmHmxlJCwY2/4saFIm79CXf+jdM2C209MHA45x7u3BOmgmtwnG9rZXVtfWOztFXe3tnd27cPDltaZoqyJpVCqk5INBM8YU3gIFgnVYzEoWDtcHgz9dsPTGkuk3sYp8yPST/hPU4JGCmwj0dBzVO8PwCilBxhT5hsRLCRA7viVJ0Z8DJxC1JBBRqB/eVFkmYxS4AKonXXdVLwc6KAU8EmZS/TLCV0SPqsa2hCYqb9fHbDBJ8ZJcI9qcxLAM/U34mcxFqP49BMxgQGetGbiv953Qx6V37OkzQDltD5ol4mMEg8LQRHXDEKYmwIoYqbv2I6IIpQMLWVTQnu4snLpFWruk7Vvbuo1K+LOkroBJ2ic+SiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx3x0xSoyR+gPrM8fdnGXYQ==</latexit><latexit sha1_base64="lFhTgup+vuaNMdLZ9Nbmcyn2KuE=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KkkRdFl047KCfUATwmQybYdOMmHmxlJCwY2/4saFIm79CXf+jdM2C209MHA45x7u3BOmgmtwnG9rZXVtfWOztFXe3tnd27cPDltaZoqyJpVCqk5INBM8YU3gIFgnVYzEoWDtcHgz9dsPTGkuk3sYp8yPST/hPU4JGCmwj0dBzVO8PwCilBxhT5hsRLCRA7viVJ0Z8DJxC1JBBRqB/eVFkmYxS4AKonXXdVLwc6KAU8EmZS/TLCV0SPqsa2hCYqb9fHbDBJ8ZJcI9qcxLAM/U34mcxFqP49BMxgQGetGbiv953Qx6V37OkzQDltD5ol4mMEg8LQRHXDEKYmwIoYqbv2I6IIpQMLWVTQnu4snLpFWruk7Vvbuo1K+LOkroBJ2ic+SiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx3x0xSoyR+gPrM8fdnGXYQ==</latexit><latexit sha1_base64="lFhTgup+vuaNMdLZ9Nbmcyn2KuE=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KkkRdFl047KCfUATwmQybYdOMmHmxlJCwY2/4saFIm79CXf+jdM2C209MHA45x7u3BOmgmtwnG9rZXVtfWOztFXe3tnd27cPDltaZoqyJpVCqk5INBM8YU3gIFgnVYzEoWDtcHgz9dsPTGkuk3sYp8yPST/hPU4JGCmwj0dBzVO8PwCilBxhT5hsRLCRA7viVJ0Z8DJxC1JBBRqB/eVFkmYxS4AKonXXdVLwc6KAU8EmZS/TLCV0SPqsa2hCYqb9fHbDBJ8ZJcI9qcxLAM/U34mcxFqP49BMxgQGetGbiv953Qx6V37OkzQDltD5ol4mMEg8LQRHXDEKYmwIoYqbv2I6IIpQMLWVTQnu4snLpFWruk7Vvbuo1K+LOkroBJ2ic+SiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx3x0xSoyR+gPrM8fdnGXYQ==</latexit><latexit sha1_base64="lFhTgup+vuaNMdLZ9Nbmcyn2KuE=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KkkRdFl047KCfUATwmQybYdOMmHmxlJCwY2/4saFIm79CXf+jdM2C209MHA45x7u3BOmgmtwnG9rZXVtfWOztFXe3tnd27cPDltaZoqyJpVCqk5INBM8YU3gIFgnVYzEoWDtcHgz9dsPTGkuk3sYp8yPST/hPU4JGCmwj0dBzVO8PwCilBxhT5hsRLCRA7viVJ0Z8DJxC1JBBRqB/eVFkmYxS4AKonXXdVLwc6KAU8EmZS/TLCV0SPqsa2hCYqb9fHbDBJ8ZJcI9qcxLAM/U34mcxFqP49BMxgQGetGbiv953Qx6V37OkzQDltD5ol4mMEg8LQRHXDEKYmwIoYqbv2I6IIpQMLWVTQnu4snLpFWruk7Vvbuo1K+LOkroBJ2ic+SiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx3x0xSoyR+gPrM8fdnGXYQ==</latexit>

w2
<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>

VARIABLES

s ! s
<latexit sha1_base64="ULQ0NIiFyqo0hl3aYOeEOXXjJPE=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbTbt0swm7E0sJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wEnC/YgOlAgFo2ilR9PVYjBEqnU8JqZXrrhVdw6ySrycVCBHvVf+6vZjlkZcIZPUmI7nJuhnVKNgkk9L3dTwhLIRHfCOpYpG3PjZ/OopObNKn4SxtqWQzNXfExmNjJlEge2MKA7NsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIH2hOUM5sYQyLeythA2ppgxtUCUbgrf88ippXlQ9t+rdX1ZqN3kcRTiBUzgHD66gBndQhwYw0PAMr/DmjJ0X5935WLQWnHzmGP7A+fwBziCSsQ==</latexit><latexit sha1_base64="ULQ0NIiFyqo0hl3aYOeEOXXjJPE=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbTbt0swm7E0sJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wEnC/YgOlAgFo2ilR9PVYjBEqnU8JqZXrrhVdw6ySrycVCBHvVf+6vZjlkZcIZPUmI7nJuhnVKNgkk9L3dTwhLIRHfCOpYpG3PjZ/OopObNKn4SxtqWQzNXfExmNjJlEge2MKA7NsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIH2hOUM5sYQyLeythA2ppgxtUCUbgrf88ippXlQ9t+rdX1ZqN3kcRTiBUzgHD66gBndQhwYw0PAMr/DmjJ0X5935WLQWnHzmGP7A+fwBziCSsQ==</latexit><latexit sha1_base64="ULQ0NIiFyqo0hl3aYOeEOXXjJPE=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbTbt0swm7E0sJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wEnC/YgOlAgFo2ilR9PVYjBEqnU8JqZXrrhVdw6ySrycVCBHvVf+6vZjlkZcIZPUmI7nJuhnVKNgkk9L3dTwhLIRHfCOpYpG3PjZ/OopObNKn4SxtqWQzNXfExmNjJlEge2MKA7NsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIH2hOUM5sYQyLeythA2ppgxtUCUbgrf88ippXlQ9t+rdX1ZqN3kcRTiBUzgHD66gBndQhwYw0PAMr/DmjJ0X5935WLQWnHzmGP7A+fwBziCSsQ==</latexit><latexit sha1_base64="ULQ0NIiFyqo0hl3aYOeEOXXjJPE=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbTbt0swm7E0sJ/R9ePCji1f/izX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wEnC/YgOlAgFo2ilR9PVYjBEqnU8JqZXrrhVdw6ySrycVCBHvVf+6vZjlkZcIZPUmI7nJuhnVKNgkk9L3dTwhLIRHfCOpYpG3PjZ/OopObNKn4SxtqWQzNXfExmNjJlEge2MKA7NsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIH2hOUM5sYQyLeythA2ppgxtUCUbgrf88ippXlQ9t+rdX1ZqN3kcRTiBUzgHD66gBndQhwYw0PAMr/DmjJ0X5935WLQWnHzmGP7A+fwBziCSsQ==</latexit>

wi = � 2pik

2p1p2
<latexit sha1_base64="lGj6VGWIPRRitS/+afeploODwkg=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgxpIEQTdC0Y3LCvYBbQiT6aQdOpkMMxOlhOzc+CtuXCji1l9w5984bbPQ1gMXDufcy733hIJRpR3n2yotLa+srpXXKxubW9s79u5eSyWpxKSJE5bITogUYZSTpqaakY6QBMUhI+1wdD3x2/dEKprwOz0WxI/RgNOIYqSNFNiHDwG9hKe9SCKceSKgcJRnHhSBa8rLA7vq1Jwp4CJxC1IFBRqB/dXrJziNCdeYIaW6riO0nyGpKWYkr/RSRQTCIzQgXUM5ionys+kfOTw2Sh9GiTTFNZyqvycyFCs1jkPTGSM9VPPeRPzP66Y6uvAzykWqCcezRVHKoE7gJBTYp5JgzcaGICypuRXiITKRaBNdxYTgzr+8SFpezXVq7u1ZtX5VxFEGB+AInAAXnIM6uAEN0AQYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AL6Tl/A=</latexit><latexit sha1_base64="lGj6VGWIPRRitS/+afeploODwkg=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgxpIEQTdC0Y3LCvYBbQiT6aQdOpkMMxOlhOzc+CtuXCji1l9w5984bbPQ1gMXDufcy733hIJRpR3n2yotLa+srpXXKxubW9s79u5eSyWpxKSJE5bITogUYZSTpqaakY6QBMUhI+1wdD3x2/dEKprwOz0WxI/RgNOIYqSNFNiHDwG9hKe9SCKceSKgcJRnHhSBa8rLA7vq1Jwp4CJxC1IFBRqB/dXrJziNCdeYIaW6riO0nyGpKWYkr/RSRQTCIzQgXUM5ionys+kfOTw2Sh9GiTTFNZyqvycyFCs1jkPTGSM9VPPeRPzP66Y6uvAzykWqCcezRVHKoE7gJBTYp5JgzcaGICypuRXiITKRaBNdxYTgzr+8SFpezXVq7u1ZtX5VxFEGB+AInAAXnIM6uAEN0AQYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AL6Tl/A=</latexit><latexit sha1_base64="lGj6VGWIPRRitS/+afeploODwkg=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgxpIEQTdC0Y3LCvYBbQiT6aQdOpkMMxOlhOzc+CtuXCji1l9w5984bbPQ1gMXDufcy733hIJRpR3n2yotLa+srpXXKxubW9s79u5eSyWpxKSJE5bITogUYZSTpqaakY6QBMUhI+1wdD3x2/dEKprwOz0WxI/RgNOIYqSNFNiHDwG9hKe9SCKceSKgcJRnHhSBa8rLA7vq1Jwp4CJxC1IFBRqB/dXrJziNCdeYIaW6riO0nyGpKWYkr/RSRQTCIzQgXUM5ionys+kfOTw2Sh9GiTTFNZyqvycyFCs1jkPTGSM9VPPeRPzP66Y6uvAzykWqCcezRVHKoE7gJBTYp5JgzcaGICypuRXiITKRaBNdxYTgzr+8SFpezXVq7u1ZtX5VxFEGB+AInAAXnIM6uAEN0AQYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AL6Tl/A=</latexit><latexit sha1_base64="lGj6VGWIPRRitS/+afeploODwkg=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgxpIEQTdC0Y3LCvYBbQiT6aQdOpkMMxOlhOzc+CtuXCji1l9w5984bbPQ1gMXDufcy733hIJRpR3n2yotLa+srpXXKxubW9s79u5eSyWpxKSJE5bITogUYZSTpqaakY6QBMUhI+1wdD3x2/dEKprwOz0WxI/RgNOIYqSNFNiHDwG9hKe9SCKceSKgcJRnHhSBa8rLA7vq1Jwp4CJxC1IFBRqB/dXrJziNCdeYIaW6riO0nyGpKWYkr/RSRQTCIzQgXUM5ionys+kfOTw2Sh9GiTTFNZyqvycyFCs1jkPTGSM9VPPeRPzP66Y6uvAzykWqCcezRVHKoE7gJBTYp5JgzcaGICypuRXiITKRaBNdxYTgzr+8SFpezXVq7u1ZtX5VxFEGB+AInAAXnIM6uAEN0AQYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AL6Tl/A=</latexit>

x =
k2

sw1w2
<latexit sha1_base64="FdLKKxvFvNMyE7abEZLNa0RuevU=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSFEEvQtGLxwr2A9pYNttNu3SzCbsbtYRc/CtePCji1Z/hzX/jts1BWx8MPN6bYWaeH3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU381j2VikXiVo9j6oV4IFjACNZG6tkHjxfdQGKSju6qWarQQ881Vc16dtmpOFOgReLmpAw56j37q9uPSBJSoQnHSnVcJ9ZeiqVmhNOs1E0UjTEZ4QHtGCpwSJWXTh/I0LFR+iiIpCmh0VT9PZHiUKlx6JvOEOuhmvcm4n9eJ9HBuZcyESeaCjJbFCQc6QhN0kB9JinRfGwIJpKZWxEZYpOHNpmVTAju/MuLpFmtuE7FvTkt1y7zOIpwCEdwAi6cQQ2uoQ4NIJDBM7zCm/VkvVjv1sestWDlM/vwB9bnD98mles=</latexit><latexit sha1_base64="FdLKKxvFvNMyE7abEZLNa0RuevU=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSFEEvQtGLxwr2A9pYNttNu3SzCbsbtYRc/CtePCji1Z/hzX/jts1BWx8MPN6bYWaeH3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU381j2VikXiVo9j6oV4IFjACNZG6tkHjxfdQGKSju6qWarQQ881Vc16dtmpOFOgReLmpAw56j37q9uPSBJSoQnHSnVcJ9ZeiqVmhNOs1E0UjTEZ4QHtGCpwSJWXTh/I0LFR+iiIpCmh0VT9PZHiUKlx6JvOEOuhmvcm4n9eJ9HBuZcyESeaCjJbFCQc6QhN0kB9JinRfGwIJpKZWxEZYpOHNpmVTAju/MuLpFmtuE7FvTkt1y7zOIpwCEdwAi6cQQ2uoQ4NIJDBM7zCm/VkvVjv1sestWDlM/vwB9bnD98mles=</latexit><latexit sha1_base64="FdLKKxvFvNMyE7abEZLNa0RuevU=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSFEEvQtGLxwr2A9pYNttNu3SzCbsbtYRc/CtePCji1Z/hzX/jts1BWx8MPN6bYWaeH3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU381j2VikXiVo9j6oV4IFjACNZG6tkHjxfdQGKSju6qWarQQ881Vc16dtmpOFOgReLmpAw56j37q9uPSBJSoQnHSnVcJ9ZeiqVmhNOs1E0UjTEZ4QHtGCpwSJWXTh/I0LFR+iiIpCmh0VT9PZHiUKlx6JvOEOuhmvcm4n9eJ9HBuZcyESeaCjJbFCQc6QhN0kB9JinRfGwIJpKZWxEZYpOHNpmVTAju/MuLpFmtuE7FvTkt1y7zOIpwCEdwAi6cQQ2uoQ4NIJDBM7zCm/VkvVjv1sestWDlM/vwB9bnD98mles=</latexit><latexit sha1_base64="FdLKKxvFvNMyE7abEZLNa0RuevU=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSFEEvQtGLxwr2A9pYNttNu3SzCbsbtYRc/CtePCji1Z/hzX/jts1BWx8MPN6bYWaeH3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU381j2VikXiVo9j6oV4IFjACNZG6tkHjxfdQGKSju6qWarQQ881Vc16dtmpOFOgReLmpAw56j37q9uPSBJSoQnHSnVcJ9ZeiqVmhNOs1E0UjTEZ4QHtGCpwSJWXTh/I0LFR+iiIpCmh0VT9PZHiUKlx6JvOEOuhmvcm4n9eJ9HBuZcyESeaCjJbFCQc6QhN0kB9JinRfGwIJpKZWxEZYpOHNpmVTAju/MuLpFmtuE7FvTkt1y7zOIpwCEdwAi6cQQ2uoQ4NIJDBM7zCm/VkvVjv1sestWDlM/vwB9bnD98mles=</latexit>
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p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

▸ We want to expand the 
Feynman integrand! 

▸ Integrand is polynomial in 
momenta: easy to expand!

▸ Example: Phase Space Integrals: 

COLLINEAR EXPANSION
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PHASE SPACE INTEGRALS
▸ A simple double-real phase space integral:

1

2

1

2

=

Z
d�di↵

2
1

(p1 + p3)2(p1 + p3 + p4)2
<latexit sha1_base64="2i6xdaZAjVgxboBeAgAUpx/BsjA="></latexit><latexit sha1_base64="2i6xdaZAjVgxboBeAgAUpx/BsjA="></latexit><latexit sha1_base64="2i6xdaZAjVgxboBeAgAUpx/BsjA="></latexit><latexit sha1_base64="2i6xdaZAjVgxboBeAgAUpx/BsjA="></latexit>

▸ One propagator rescales non-trivially

1

(p1 + p3 + p4)2
=

1

2p1p3 + 2p1p4 + 2p3p4
! 1

2p1p3 + 2p1p4 + 2�p3p4
<latexit sha1_base64="TQiuYrylg142/+1942pJ2j+vGSo="></latexit><latexit sha1_base64="TQiuYrylg142/+1942pJ2j+vGSo="></latexit><latexit sha1_base64="TQiuYrylg142/+1942pJ2j+vGSo="></latexit><latexit sha1_base64="TQiuYrylg142/+1942pJ2j+vGSo="></latexit>

=
1X

i=0

(��)i
(2p3p4)i

(2p1p3 + 2p1p4)1+i
.

<latexit sha1_base64="vA5F6k3xRQ2Ft1Lc6Csc4YhXviI="></latexit><latexit sha1_base64="vA5F6k3xRQ2Ft1Lc6Csc4YhXviI="></latexit><latexit sha1_base64="vA5F6k3xRQ2Ft1Lc6Csc4YhXviI="></latexit><latexit sha1_base64="vA5F6k3xRQ2Ft1Lc6Csc4YhXviI="></latexit>
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PHASE SPACE INTEGRALS
▸ Expanding our integral

1

2

1

2

▸ Diagrammatic representation for terms in our expansion

~Collinear Wilson line!
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PHASE SPACE INTEGRALS
▸ Diagrammatic representation for terms in our expansion

▸ IBP identities!
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PHASE SPACE INTEGRALS
▸ Series expansion for our example
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1

2

1

2

p1

p2 p2

p1

▸ Indeed matches the exact result!

▸ Loops: Method of Regions
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�1� 2✏

w2
1✏

1

1� w2x
<latexit sha1_base64="WszhkRf85g+mxnzYwdkZ2XLfv38=">AAACHnicbVDNS8MwHE3n15xfVY9egkPwstEORY9DLx4nuA9Ya0mzdAtL05KkzlH6l3jxX/HiQRHBk/43ZlsR3XwQeHnv/Uh+z48ZlcqyvozC0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6TtDy8nfvuOCEkjfqPGMXFD1Oc0oBgpLXnmacUJBMKpXak5JJaURTxLR559W4M/d5hHMp0aeTV4n3lm2apaU8BFYuekDHI0PPPD6UU4CQlXmCEpu7YVKzdFQlHMSFZyEklihIeoT7qachQS6abT9TJ4pJUeDCKhD1dwqv6eSFEo5Tj0dTJEaiDnvYn4n9dNVHDuppTHiSIczx4KEgZVBCddwR4VBCs21gRhQfVfIR4g3YXSjZZ0Cfb8youkVavaVtW+PinXL/I6iuAAHIJjYIMzUAdXoAGaAIMH8ARewKvxaDwbb8b7LFow8pl98AfG5zdX3qH8</latexit><latexit sha1_base64="WszhkRf85g+mxnzYwdkZ2XLfv38=">AAACHnicbVDNS8MwHE3n15xfVY9egkPwstEORY9DLx4nuA9Ya0mzdAtL05KkzlH6l3jxX/HiQRHBk/43ZlsR3XwQeHnv/Uh+z48ZlcqyvozC0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6TtDy8nfvuOCEkjfqPGMXFD1Oc0oBgpLXnmacUJBMKpXak5JJaURTxLR559W4M/d5hHMp0aeTV4n3lm2apaU8BFYuekDHI0PPPD6UU4CQlXmCEpu7YVKzdFQlHMSFZyEklihIeoT7qachQS6abT9TJ4pJUeDCKhD1dwqv6eSFEo5Tj0dTJEaiDnvYn4n9dNVHDuppTHiSIczx4KEgZVBCddwR4VBCs21gRhQfVfIR4g3YXSjZZ0Cfb8youkVavaVtW+PinXL/I6iuAAHIJjYIMzUAdXoAGaAIMH8ARewKvxaDwbb8b7LFow8pl98AfG5zdX3qH8</latexit><latexit sha1_base64="WszhkRf85g+mxnzYwdkZ2XLfv38=">AAACHnicbVDNS8MwHE3n15xfVY9egkPwstEORY9DLx4nuA9Ya0mzdAtL05KkzlH6l3jxX/HiQRHBk/43ZlsR3XwQeHnv/Uh+z48ZlcqyvozC0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6TtDy8nfvuOCEkjfqPGMXFD1Oc0oBgpLXnmacUJBMKpXak5JJaURTxLR559W4M/d5hHMp0aeTV4n3lm2apaU8BFYuekDHI0PPPD6UU4CQlXmCEpu7YVKzdFQlHMSFZyEklihIeoT7qachQS6abT9TJ4pJUeDCKhD1dwqv6eSFEo5Tj0dTJEaiDnvYn4n9dNVHDuppTHiSIczx4KEgZVBCddwR4VBCs21gRhQfVfIR4g3YXSjZZ0Cfb8youkVavaVtW+PinXL/I6iuAAHIJjYIMzUAdXoAGaAIMH8ARewKvxaDwbb8b7LFow8pl98AfG5zdX3qH8</latexit><latexit sha1_base64="WszhkRf85g+mxnzYwdkZ2XLfv38=">AAACHnicbVDNS8MwHE3n15xfVY9egkPwstEORY9DLx4nuA9Ya0mzdAtL05KkzlH6l3jxX/HiQRHBk/43ZlsR3XwQeHnv/Uh+z48ZlcqyvozC0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6TtDy8nfvuOCEkjfqPGMXFD1Oc0oBgpLXnmacUJBMKpXak5JJaURTxLR559W4M/d5hHMp0aeTV4n3lm2apaU8BFYuekDHI0PPPD6UU4CQlXmCEpu7YVKzdFQlHMSFZyEklihIeoT7qachQS6abT9TJ4pJUeDCKhD1dwqv6eSFEo5Tj0dTJEaiDnvYn4n9dNVHDuppTHiSIczx4KEgZVBCddwR4VBCs21gRhQfVfIR4g3YXSjZZ0Cfb8youkVavaVtW+PinXL/I6iuAAHIJjYIMzUAdXoAGaAIMH8ARewKvxaDwbb8b7LFow8pl98AfG5zdX3qH8</latexit>
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SUMMARY
▸ Method for the expansion of cross sections  

around the collinear limit. 

▸ Parametric expansion in terms of  

▸ Systematically improvable. 

▸ Expansion at the integrand level. 

▸ Simplification of individual terms in the expansion. 
(IBPs, Differential Eqs., etc.) 

▸ Higher order terms contain the same functions as first order terms 
and are easily relatable to those.
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<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>
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<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>
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<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>
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<latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit><latexit sha1_base64="EsfmBFLUBuuqmk6k+rvdBrdsh0Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N0oJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gALro2g</latexit>
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1. Motivation to look at Kinematic Limits 

2. Expanding around Collinear Limits 

3. Applications
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<latexit sha1_base64="p73/0jclBivUtVqrgBD+YpflHio=">AAACC3icbVDLSsNAFL2pr1pfUZduhhbBVUlE0GXRjcsK9iFNKZPppB06mYSZiVBC9m78FTcuFHHrD7jzb5y0AbX1wIXDOffO3Hv8mDOlHefLKq2srq1vlDcrW9s7u3v2/kFbRYkktEUiHsmujxXlTNCWZprTbiwpDn1OO/7kKvc791QqFolbPY1pP8QjwQJGsDbSwK56gcQk9WIsNcMceYqNQpz9CHfZwK45dWcGtEzcgtSgQHNgf3rDiCQhFZpwrFTPdWLdT/MHCadZxUsUjTGZ4BHtGSpwSFU/nd2SoWOjDFEQSVNCo5n6eyLFoVLT0DedIdZjtejl4n9eL9HBRT9lIk40FWT+UZBwpCOUB4OGTFKi+dQQTCQzuyIyxiYcbeKrmBDcxZOXSfu07jp19+as1rgs4ijDEVThBFw4hwZcQxNaQOABnuAFXq1H69l6s97nrSWrmDmEP7A+vgHH3Jt/</latexit><latexit sha1_base64="p73/0jclBivUtVqrgBD+YpflHio=">AAACC3icbVDLSsNAFL2pr1pfUZduhhbBVUlE0GXRjcsK9iFNKZPppB06mYSZiVBC9m78FTcuFHHrD7jzb5y0AbX1wIXDOffO3Hv8mDOlHefLKq2srq1vlDcrW9s7u3v2/kFbRYkktEUiHsmujxXlTNCWZprTbiwpDn1OO/7kKvc791QqFolbPY1pP8QjwQJGsDbSwK56gcQk9WIsNcMceYqNQpz9CHfZwK45dWcGtEzcgtSgQHNgf3rDiCQhFZpwrFTPdWLdT/MHCadZxUsUjTGZ4BHtGSpwSFU/nd2SoWOjDFEQSVNCo5n6eyLFoVLT0DedIdZjtejl4n9eL9HBRT9lIk40FWT+UZBwpCOUB4OGTFKi+dQQTCQzuyIyxiYcbeKrmBDcxZOXSfu07jp19+as1rgs4ijDEVThBFw4hwZcQxNaQOABnuAFXq1H69l6s97nrSWrmDmEP7A+vgHH3Jt/</latexit><latexit sha1_base64="p73/0jclBivUtVqrgBD+YpflHio=">AAACC3icbVDLSsNAFL2pr1pfUZduhhbBVUlE0GXRjcsK9iFNKZPppB06mYSZiVBC9m78FTcuFHHrD7jzb5y0AbX1wIXDOffO3Hv8mDOlHefLKq2srq1vlDcrW9s7u3v2/kFbRYkktEUiHsmujxXlTNCWZprTbiwpDn1OO/7kKvc791QqFolbPY1pP8QjwQJGsDbSwK56gcQk9WIsNcMceYqNQpz9CHfZwK45dWcGtEzcgtSgQHNgf3rDiCQhFZpwrFTPdWLdT/MHCadZxUsUjTGZ4BHtGSpwSFU/nd2SoWOjDFEQSVNCo5n6eyLFoVLT0DedIdZjtejl4n9eL9HBRT9lIk40FWT+UZBwpCOUB4OGTFKi+dQQTCQzuyIyxiYcbeKrmBDcxZOXSfu07jp19+as1rgs4ijDEVThBFw4hwZcQxNaQOABnuAFXq1H69l6s97nrSWrmDmEP7A+vgHH3Jt/</latexit><latexit sha1_base64="p73/0jclBivUtVqrgBD+YpflHio=">AAACC3icbVDLSsNAFL2pr1pfUZduhhbBVUlE0GXRjcsK9iFNKZPppB06mYSZiVBC9m78FTcuFHHrD7jzb5y0AbX1wIXDOffO3Hv8mDOlHefLKq2srq1vlDcrW9s7u3v2/kFbRYkktEUiHsmujxXlTNCWZprTbiwpDn1OO/7kKvc791QqFolbPY1pP8QjwQJGsDbSwK56gcQk9WIsNcMceYqNQpz9CHfZwK45dWcGtEzcgtSgQHNgf3rDiCQhFZpwrFTPdWLdT/MHCadZxUsUjTGZ4BHtGSpwSFU/nd2SoWOjDFEQSVNCo5n6eyLFoVLT0DedIdZjtejl4n9eL9HBRT9lIk40FWT+UZBwpCOUB4OGTFKi+dQQTCQzuyIyxiYcbeKrmBDcxZOXSfu07jp19+as1rgs4ijDEVThBFw4hwZcQxNaQOABnuAFXq1H69l6s97nrSWrmDmEP7A+vgHH3Jt/</latexit>
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MMHT2014

µ = mh/2

Gluon-Fusion: Higgs

▸ The differential observable!

Expanded the NNLO partonic cross section to second power in collinear limit.

⇠ O(w2)
<latexit sha1_base64="6/gF/roLxFmax4EqPpFCXA7FxRI=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEuikzRdBl0Y07K9gHdIYhk2ba0CQzJBmlDAV/xY0LRdz6He78GzPtLLT1QOBwzr3ckxMmjCrtON9WaWV1bX2jvFnZ2t7Z3bP3DzoqTiUmbRyzWPZCpAijgrQ11Yz0EkkQDxnphuPr3O8+EKloLO71JCE+R0NBI4qRNlJgH3mKcuhxpEcYsex2WnsMGmeBXXXqzgxwmbgFqYICrcD+8gYxTjkRGjOkVN91Eu1nSGqKGZlWvFSRBOExGpK+oQJxovxsFn8KT40ygFEszRMaztTfGxniSk14aCbznGrRy8X/vH6qo0s/oyJJNRF4fihKGdQxzLuAAyoJ1mxiCMKSmqwQj5BEWJvGKqYEd/HLy6TTqLtO3b07rzavijrK4BicgBpwwQVoghvQAm2AQQaewSt4s56sF+vd+piPlqxi5xD8gfX5A2OslRg=</latexit><latexit sha1_base64="6/gF/roLxFmax4EqPpFCXA7FxRI=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEuikzRdBl0Y07K9gHdIYhk2ba0CQzJBmlDAV/xY0LRdz6He78GzPtLLT1QOBwzr3ckxMmjCrtON9WaWV1bX2jvFnZ2t7Z3bP3DzoqTiUmbRyzWPZCpAijgrQ11Yz0EkkQDxnphuPr3O8+EKloLO71JCE+R0NBI4qRNlJgH3mKcuhxpEcYsex2WnsMGmeBXXXqzgxwmbgFqYICrcD+8gYxTjkRGjOkVN91Eu1nSGqKGZlWvFSRBOExGpK+oQJxovxsFn8KT40ygFEszRMaztTfGxniSk14aCbznGrRy8X/vH6qo0s/oyJJNRF4fihKGdQxzLuAAyoJ1mxiCMKSmqwQj5BEWJvGKqYEd/HLy6TTqLtO3b07rzavijrK4BicgBpwwQVoghvQAm2AQQaewSt4s56sF+vd+piPlqxi5xD8gfX5A2OslRg=</latexit><latexit sha1_base64="6/gF/roLxFmax4EqPpFCXA7FxRI=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEuikzRdBl0Y07K9gHdIYhk2ba0CQzJBmlDAV/xY0LRdz6He78GzPtLLT1QOBwzr3ckxMmjCrtON9WaWV1bX2jvFnZ2t7Z3bP3DzoqTiUmbRyzWPZCpAijgrQ11Yz0EkkQDxnphuPr3O8+EKloLO71JCE+R0NBI4qRNlJgH3mKcuhxpEcYsex2WnsMGmeBXXXqzgxwmbgFqYICrcD+8gYxTjkRGjOkVN91Eu1nSGqKGZlWvFSRBOExGpK+oQJxovxsFn8KT40ygFEszRMaztTfGxniSk14aCbznGrRy8X/vH6qo0s/oyJJNRF4fihKGdQxzLuAAyoJ1mxiCMKSmqwQj5BEWJvGKqYEd/HLy6TTqLtO3b07rzavijrK4BicgBpwwQVoghvQAm2AQQaewSt4s56sF+vd+piPlqxi5xD8gfX5A2OslRg=</latexit><latexit sha1_base64="6/gF/roLxFmax4EqPpFCXA7FxRI=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEuikzRdBl0Y07K9gHdIYhk2ba0CQzJBmlDAV/xY0LRdz6He78GzPtLLT1QOBwzr3ckxMmjCrtON9WaWV1bX2jvFnZ2t7Z3bP3DzoqTiUmbRyzWPZCpAijgrQ11Yz0EkkQDxnphuPr3O8+EKloLO71JCE+R0NBI4qRNlJgH3mKcuhxpEcYsex2WnsMGmeBXXXqzgxwmbgFqYICrcD+8gYxTjkRGjOkVN91Eu1nSGqKGZlWvFSRBOExGpK+oQJxovxsFn8KT40ygFEszRMaztTfGxniSk14aCbznGrRy8X/vH6qo0s/oyJJNRF4fihKGdQxzLuAAyoJ1mxiCMKSmqwQj5BEWJvGKqYEd/HLy6TTqLtO3b07rzavijrK4BicgBpwwQVoghvQAm2AQQaewSt4s56sF+vd+piPlqxi5xD8gfX5A2OslRg=</latexit>

⇠ O(w1)
<latexit sha1_base64="jQbcpgbTrB/Dxl3bm85soqXr6Oc=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LbtxZwT6gCWEynbZDZ5IwM1FKKPgrblwo4tbvcOffOGmz0NYDA4dz7uWeOWHCmdKO820tLa+srq2XNsqbW9s7u/befkvFqSS0SWIey06IFeUsok3NNKedRFIsQk7b4eg699sPVCoWR/d6nFBf4EHE+oxgbaTAPvQUE8gTWA8J5tntpPoYuKeBXXFqzhRokbgFqUCBRmB/eb2YpIJGmnCsVNd1Eu1nWGpGOJ2UvVTRBJMRHtCuoREWVPnZNP4EnRilh/qxNC/SaKr+3siwUGosQjOZ51TzXi7+53VT3b/0MxYlqaYRmR3qpxzpGOVdoB6TlGg+NgQTyUxWRIZYYqJNY2VTgjv/5UXSOqu5Ts29O6/Ur4o6SnAEx1AFFy6gDjfQgCYQyOAZXuHNerJerHfrYza6ZBU7B/AH1ucPYieVFw==</latexit><latexit sha1_base64="jQbcpgbTrB/Dxl3bm85soqXr6Oc=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LbtxZwT6gCWEynbZDZ5IwM1FKKPgrblwo4tbvcOffOGmz0NYDA4dz7uWeOWHCmdKO820tLa+srq2XNsqbW9s7u/befkvFqSS0SWIey06IFeUsok3NNKedRFIsQk7b4eg699sPVCoWR/d6nFBf4EHE+oxgbaTAPvQUE8gTWA8J5tntpPoYuKeBXXFqzhRokbgFqUCBRmB/eb2YpIJGmnCsVNd1Eu1nWGpGOJ2UvVTRBJMRHtCuoREWVPnZNP4EnRilh/qxNC/SaKr+3siwUGosQjOZ51TzXi7+53VT3b/0MxYlqaYRmR3qpxzpGOVdoB6TlGg+NgQTyUxWRIZYYqJNY2VTgjv/5UXSOqu5Ts29O6/Ur4o6SnAEx1AFFy6gDjfQgCYQyOAZXuHNerJerHfrYza6ZBU7B/AH1ucPYieVFw==</latexit><latexit sha1_base64="jQbcpgbTrB/Dxl3bm85soqXr6Oc=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LbtxZwT6gCWEynbZDZ5IwM1FKKPgrblwo4tbvcOffOGmz0NYDA4dz7uWeOWHCmdKO820tLa+srq2XNsqbW9s7u/befkvFqSS0SWIey06IFeUsok3NNKedRFIsQk7b4eg699sPVCoWR/d6nFBf4EHE+oxgbaTAPvQUE8gTWA8J5tntpPoYuKeBXXFqzhRokbgFqUCBRmB/eb2YpIJGmnCsVNd1Eu1nWGpGOJ2UvVTRBJMRHtCuoREWVPnZNP4EnRilh/qxNC/SaKr+3siwUGosQjOZ51TzXi7+53VT3b/0MxYlqaYRmR3qpxzpGOVdoB6TlGg+NgQTyUxWRIZYYqJNY2VTgjv/5UXSOqu5Ts29O6/Ur4o6SnAEx1AFFy6gDjfQgCYQyOAZXuHNerJerHfrYza6ZBU7B/AH1ucPYieVFw==</latexit><latexit sha1_base64="jQbcpgbTrB/Dxl3bm85soqXr6Oc=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LbtxZwT6gCWEynbZDZ5IwM1FKKPgrblwo4tbvcOffOGmz0NYDA4dz7uWeOWHCmdKO820tLa+srq2XNsqbW9s7u/befkvFqSS0SWIey06IFeUsok3NNKedRFIsQk7b4eg699sPVCoWR/d6nFBf4EHE+oxgbaTAPvQUE8gTWA8J5tntpPoYuKeBXXFqzhRokbgFqUCBRmB/eb2YpIJGmnCsVNd1Eu1nWGpGOJ2UvVTRBJMRHtCuoREWVPnZNP4EnRilh/qxNC/SaKr+3siwUGosQjOZ51TzXi7+53VT3b/0MxYlqaYRmR3qpxzpGOVdoB6TlGg+NgQTyUxWRIZYYqJNY2VTgjv/5UXSOqu5Ts29O6/Ur4o6SnAEx1AFFy6gDjfQgCYQyOAZXuHNerJerHfrYza6ZBU7B/AH1ucPYieVFw==</latexit>

⇠ O(w1, w2)
<latexit sha1_base64="kCho+3huy+yNIscAQmCE+gix4N4=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClKSIuiy6MadFewDmhAm02k7dGYSZiaWEoobf8WNC0Xc+hXu/BsnbRZaPXDhcM693HtPGDOqtON8WYWl5ZXVteJ6aWNza3vH3t1rqSiRmDRxxCLZCZEijArS1FQz0oklQTxkpB2OrjK/fU+kopG405OY+BwNBO1TjLSRAvvAU5RDjyM9xIilN9PKOHBPx0HtJLDLTtWZAf4lbk7KIEcjsD+9XoQTToTGDCnVdZ1Y+ymSmmJGpiUvUSRGeIQGpGuoQJwoP529MIXHRunBfiRNCQ1n6s+JFHGlJjw0ndmtatHLxP+8bqL7F35KRZxoIvB8UT9hUEcwywP2qCRYs4khCEtqboV4iCTC2qRWMiG4iy//Ja1a1XWq7u1ZuX6Zx1EEh+AIVIALzkEdXIMGaAIMHsATeAGv1qP1bL1Z7/PWgpXP7INfsD6+AeqWlnM=</latexit><latexit sha1_base64="kCho+3huy+yNIscAQmCE+gix4N4=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClKSIuiy6MadFewDmhAm02k7dGYSZiaWEoobf8WNC0Xc+hXu/BsnbRZaPXDhcM693HtPGDOqtON8WYWl5ZXVteJ6aWNza3vH3t1rqSiRmDRxxCLZCZEijArS1FQz0oklQTxkpB2OrjK/fU+kopG405OY+BwNBO1TjLSRAvvAU5RDjyM9xIilN9PKOHBPx0HtJLDLTtWZAf4lbk7KIEcjsD+9XoQTToTGDCnVdZ1Y+ymSmmJGpiUvUSRGeIQGpGuoQJwoP529MIXHRunBfiRNCQ1n6s+JFHGlJjw0ndmtatHLxP+8bqL7F35KRZxoIvB8UT9hUEcwywP2qCRYs4khCEtqboV4iCTC2qRWMiG4iy//Ja1a1XWq7u1ZuX6Zx1EEh+AIVIALzkEdXIMGaAIMHsATeAGv1qP1bL1Z7/PWgpXP7INfsD6+AeqWlnM=</latexit><latexit sha1_base64="kCho+3huy+yNIscAQmCE+gix4N4=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClKSIuiy6MadFewDmhAm02k7dGYSZiaWEoobf8WNC0Xc+hXu/BsnbRZaPXDhcM693HtPGDOqtON8WYWl5ZXVteJ6aWNza3vH3t1rqSiRmDRxxCLZCZEijArS1FQz0oklQTxkpB2OrjK/fU+kopG405OY+BwNBO1TjLSRAvvAU5RDjyM9xIilN9PKOHBPx0HtJLDLTtWZAf4lbk7KIEcjsD+9XoQTToTGDCnVdZ1Y+ymSmmJGpiUvUSRGeIQGpGuoQJwoP529MIXHRunBfiRNCQ1n6s+JFHGlJjw0ndmtatHLxP+8bqL7F35KRZxoIvB8UT9hUEcwywP2qCRYs4khCEtqboV4iCTC2qRWMiG4iy//Ja1a1XWq7u1ZuX6Zx1EEh+AIVIALzkEdXIMGaAIMHsATeAGv1qP1bL1Z7/PWgpXP7INfsD6+AeqWlnM=</latexit><latexit sha1_base64="kCho+3huy+yNIscAQmCE+gix4N4=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClKSIuiy6MadFewDmhAm02k7dGYSZiaWEoobf8WNC0Xc+hXu/BsnbRZaPXDhcM693HtPGDOqtON8WYWl5ZXVteJ6aWNza3vH3t1rqSiRmDRxxCLZCZEijArS1FQz0oklQTxkpB2OrjK/fU+kopG405OY+BwNBO1TjLSRAvvAU5RDjyM9xIilN9PKOHBPx0HtJLDLTtWZAf4lbk7KIEcjsD+9XoQTToTGDCnVdZ1Y+ymSmmJGpiUvUSRGeIQGpGuoQJwoP529MIXHRunBfiRNCQ1n6s+JFHGlJjw0ndmtatHLxP+8bqL7F35KRZxoIvB8UT9hUEcwywP2qCRYs4khCEtqboV4iCTC2qRWMiG4iy//Ja1a1XWq7u1ZuX6Zx1EEh+AIVIALzkEdXIMGaAIMHsATeAGv1qP1bL1Z7/PWgpXP7INfsD6+AeqWlnM=</latexit>

neglect:

RESULTS AT NNLO
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RAPIDITY DISTRIBUTION
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▸ Approximation works well! 

▸ Systematically improvable. 

▸ Currently, an example; N3LO in progress.

RESULTS AT NNLO
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Drell - Yan Higgs

�⇤
<latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit> t

<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>

▸ Expanded partonic cross section up to 
N3LO to first order in collinear limit.

▸ Feynman diagrams: 

▸ 492 new master integrals using differential equations 

▸ Fully analytic results for  
the collinear limit of the partonic cross section

O(106)
<latexit sha1_base64="PV3UpWXyWCMf8FAvtc14GX507CY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUlE1GXRjTsr2Ae0sUymk3boZBJmJkqJ/RQ3LhRx65e482+ctFlo64GBwzn3cs8cP+ZMacf5tpaWV1bX1gsbxc2t7Z1du7TXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/usr81gOVikXiTo9j6oV4IFjACNZG6tmlboj1kGCe3kwqrnN/dtyzy07VmQItEjcnZchR79lf3X5EkpAKTThWquM6sfZSLDUjnE6K3UTRGJMRHtCOoQKHVHnpNPoEHRmlj4JImic0mqq/N1IcKjUOfTOZBVXzXib+53USHVx4KRNxoqkgs0NBwpGOUNYD6jNJieZjQzCRzGRFZIglJtq0VTQluPNfXiTNk6rrVN3b03LtMq+jAAdwCBVw4RxqcA11aACBR3iGV3iznqwX6936mI0uWfnOPvyB9fkD57aTGA==</latexit><latexit sha1_base64="PV3UpWXyWCMf8FAvtc14GX507CY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUlE1GXRjTsr2Ae0sUymk3boZBJmJkqJ/RQ3LhRx65e482+ctFlo64GBwzn3cs8cP+ZMacf5tpaWV1bX1gsbxc2t7Z1du7TXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/usr81gOVikXiTo9j6oV4IFjACNZG6tmlboj1kGCe3kwqrnN/dtyzy07VmQItEjcnZchR79lf3X5EkpAKTThWquM6sfZSLDUjnE6K3UTRGJMRHtCOoQKHVHnpNPoEHRmlj4JImic0mqq/N1IcKjUOfTOZBVXzXib+53USHVx4KRNxoqkgs0NBwpGOUNYD6jNJieZjQzCRzGRFZIglJtq0VTQluPNfXiTNk6rrVN3b03LtMq+jAAdwCBVw4RxqcA11aACBR3iGV3iznqwX6936mI0uWfnOPvyB9fkD57aTGA==</latexit><latexit sha1_base64="PV3UpWXyWCMf8FAvtc14GX507CY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUlE1GXRjTsr2Ae0sUymk3boZBJmJkqJ/RQ3LhRx65e482+ctFlo64GBwzn3cs8cP+ZMacf5tpaWV1bX1gsbxc2t7Z1du7TXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/usr81gOVikXiTo9j6oV4IFjACNZG6tmlboj1kGCe3kwqrnN/dtyzy07VmQItEjcnZchR79lf3X5EkpAKTThWquM6sfZSLDUjnE6K3UTRGJMRHtCOoQKHVHnpNPoEHRmlj4JImic0mqq/N1IcKjUOfTOZBVXzXib+53USHVx4KRNxoqkgs0NBwpGOUNYD6jNJieZjQzCRzGRFZIglJtq0VTQluPNfXiTNk6rrVN3b03LtMq+jAAdwCBVw4RxqcA11aACBR3iGV3iznqwX6936mI0uWfnOPvyB9fkD57aTGA==</latexit><latexit sha1_base64="PV3UpWXyWCMf8FAvtc14GX507CY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSLUTUlE1GXRjTsr2Ae0sUymk3boZBJmJkqJ/RQ3LhRx65e482+ctFlo64GBwzn3cs8cP+ZMacf5tpaWV1bX1gsbxc2t7Z1du7TXVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/usr81gOVikXiTo9j6oV4IFjACNZG6tmlboj1kGCe3kwqrnN/dtyzy07VmQItEjcnZchR79lf3X5EkpAKTThWquM6sfZSLDUjnE6K3UTRGJMRHtCOoQKHVHnpNPoEHRmlj4JImic0mqq/N1IcKjUOfTOZBVXzXib+53USHVx4KRNxoqkgs0NBwpGOUNYD6jNJieZjQzCRzGRFZIglJtq0VTQluPNfXiTNk6rrVN3b03LtMq+jAAdwCBVw4RxqcA11aACBR3iGV3iznqwX6936mI0uWfnOPvyB9fkD57aTGA==</latexit>
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▸ Cross sections for infrared sensitive observables can be written 
in general as:

SoftCollinearHard

The only part that depends on the specific process.

Bi
<latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit>

Si
<latexit sha1_base64="t+Iz4LaxbyDvBoP2/ZeJbTGgKmE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzwQbniVt0FyDrxclKBHI1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPHygyjbM=</latexit><latexit sha1_base64="t+Iz4LaxbyDvBoP2/ZeJbTGgKmE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzwQbniVt0FyDrxclKBHI1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPHygyjbM=</latexit><latexit sha1_base64="t+Iz4LaxbyDvBoP2/ZeJbTGgKmE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzwQbniVt0FyDrxclKBHI1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPHygyjbM=</latexit><latexit sha1_base64="t+Iz4LaxbyDvBoP2/ZeJbTGgKmE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzwQbniVt0FyDrxclKBHI1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnCeXHenY9la8HJZ07hD5zPHygyjbM=</latexit>

& Universal, process independent.

Beam Functions:  
Since they encode collinear physics, they can 
naturally be extracted from our computation of 
the collinear limit of cross sections.

Bi
<latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit><latexit sha1_base64="pAevo9RlQOABRsBU2Eb+Q2lg5tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdSLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD42BGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHw5MjaI=</latexit>
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▸ Explicit relation of beam functions to the collinear limit of 
colour singlet cross sections:

▸ Beam functions: Probability to find a parton in a proton with 
momentum fraction          and observable value      . 

▸ Related to standard PDFs via

xB
1

<latexit sha1_base64="MliK1QFxGjsJkz4HyviasxHJ5Eg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48VTFtoY9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuTaiETd4zjlQUwHSkSCUbSS/9TzHuq9csWtunOQVeLlpAI5Gr3yV7efsCzmCpmkxnQ8N8VgQjUKJvm01M0MTykb0QHvWKpozE0wmR87JWdW6ZMo0bYUkrn6e2JCY2PGcWg7Y4pDs+zNxP+8TobRdTARKs2QK7ZYFGWSYEJmn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfnmVNC+qnlv17i4rtXoeRxFO4BTOwYMrqMEtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPSn+OVA==</latexit><latexit sha1_base64="MliK1QFxGjsJkz4HyviasxHJ5Eg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48VTFtoY9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuTaiETd4zjlQUwHSkSCUbSS/9TzHuq9csWtunOQVeLlpAI5Gr3yV7efsCzmCpmkxnQ8N8VgQjUKJvm01M0MTykb0QHvWKpozE0wmR87JWdW6ZMo0bYUkrn6e2JCY2PGcWg7Y4pDs+zNxP+8TobRdTARKs2QK7ZYFGWSYEJmn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfnmVNC+qnlv17i4rtXoeRxFO4BTOwYMrqMEtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPSn+OVA==</latexit><latexit sha1_base64="MliK1QFxGjsJkz4HyviasxHJ5Eg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48VTFtoY9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuTaiETd4zjlQUwHSkSCUbSS/9TzHuq9csWtunOQVeLlpAI5Gr3yV7efsCzmCpmkxnQ8N8VgQjUKJvm01M0MTykb0QHvWKpozE0wmR87JWdW6ZMo0bYUkrn6e2JCY2PGcWg7Y4pDs+zNxP+8TobRdTARKs2QK7ZYFGWSYEJmn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfnmVNC+qnlv17i4rtXoeRxFO4BTOwYMrqMEtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPSn+OVA==</latexit><latexit sha1_base64="MliK1QFxGjsJkz4HyviasxHJ5Eg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48VTFtoY9lsN+3SzSbsTsRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuTaiETd4zjlQUwHSkSCUbSS/9TzHuq9csWtunOQVeLlpAI5Gr3yV7efsCzmCpmkxnQ8N8VgQjUKJvm01M0MTykb0QHvWKpozE0wmR87JWdW6ZMo0bYUkrn6e2JCY2PGcWg7Y4pDs+zNxP+8TobRdTARKs2QK7ZYFGWSYEJmn5O+0JyhHFtCmRb2VsKGVFOGNp+SDcFbfnmVNC+qnlv17i4rtXoeRxFO4BTOwYMrqMEtNMAHBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPSn+OVA==</latexit>

T
<latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit>
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▸ Collinear Limit: Transverse momentum vanishes. 

▸ Transverse momentum dependent  
beam functions play a role in 
many applications:

q?
<latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit>

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

Resummation:

d�

dO
=

Z
dT

d�̃

dT dO
<latexit sha1_base64="dGeAZU90UNp7NY19qym27WgbpW8=">AAACRnicbVBLSwMxGPy2vmp9rXr0EiyCp7Irgl6EohdvVugLukvJZrNtaPZBkhXKsr/Oi2dv/gQvHhTxarataFsHAsPM9yWT8RLOpLKsF6O0srq2vlHerGxt7+zumfsHbRmngtAWiXksuh6WlLOIthRTnHYTQXHocdrxRjeF33mgQrI4aqpxQt0QDyIWMIKVlvqm6wQCk8x3JBuEONckxGpIMM/u8vzKYZFCv1IzRz/jinGfLi8187kL+mbVqlkToGViz0gVZmj0zWfHj0ka0kgRjqXs2Vai3AwLxQinecVJJU0wGeEB7Wka4ZBKN5vUkKMTrfgoiIU+OvdE/buR4VDKcejpySKjXPQK8T+vl6rg0s1YlKSKRmT6UJBypGJUdIp8JihRfKwJJoLprIgMsS5K6eYrugR78cvLpH1Ws62afX9erV/P6ijDERzDKdhwAXW4hQa0gMAjvMI7fBhPxpvxaXxNR0vGbOcQ5lCCb78MtOA=</latexit><latexit sha1_base64="dGeAZU90UNp7NY19qym27WgbpW8=">AAACRnicbVBLSwMxGPy2vmp9rXr0EiyCp7Irgl6EohdvVugLukvJZrNtaPZBkhXKsr/Oi2dv/gQvHhTxarataFsHAsPM9yWT8RLOpLKsF6O0srq2vlHerGxt7+zumfsHbRmngtAWiXksuh6WlLOIthRTnHYTQXHocdrxRjeF33mgQrI4aqpxQt0QDyIWMIKVlvqm6wQCk8x3JBuEONckxGpIMM/u8vzKYZFCv1IzRz/jinGfLi8187kL+mbVqlkToGViz0gVZmj0zWfHj0ka0kgRjqXs2Vai3AwLxQinecVJJU0wGeEB7Wka4ZBKN5vUkKMTrfgoiIU+OvdE/buR4VDKcejpySKjXPQK8T+vl6rg0s1YlKSKRmT6UJBypGJUdIp8JihRfKwJJoLprIgMsS5K6eYrugR78cvLpH1Ws62afX9erV/P6ijDERzDKdhwAXW4hQa0gMAjvMI7fBhPxpvxaXxNR0vGbOcQ5lCCb78MtOA=</latexit><latexit sha1_base64="dGeAZU90UNp7NY19qym27WgbpW8=">AAACRnicbVBLSwMxGPy2vmp9rXr0EiyCp7Irgl6EohdvVugLukvJZrNtaPZBkhXKsr/Oi2dv/gQvHhTxarataFsHAsPM9yWT8RLOpLKsF6O0srq2vlHerGxt7+zumfsHbRmngtAWiXksuh6WlLOIthRTnHYTQXHocdrxRjeF33mgQrI4aqpxQt0QDyIWMIKVlvqm6wQCk8x3JBuEONckxGpIMM/u8vzKYZFCv1IzRz/jinGfLi8187kL+mbVqlkToGViz0gVZmj0zWfHj0ka0kgRjqXs2Vai3AwLxQinecVJJU0wGeEB7Wka4ZBKN5vUkKMTrfgoiIU+OvdE/buR4VDKcejpySKjXPQK8T+vl6rg0s1YlKSKRmT6UJBypGJUdIp8JihRfKwJJoLprIgMsS5K6eYrugR78cvLpH1Ws62afX9erV/P6ijDERzDKdhwAXW4hQa0gMAjvMI7fBhPxpvxaXxNR0vGbOcQ5lCCb78MtOA=</latexit><latexit sha1_base64="dGeAZU90UNp7NY19qym27WgbpW8=">AAACRnicbVBLSwMxGPy2vmp9rXr0EiyCp7Irgl6EohdvVugLukvJZrNtaPZBkhXKsr/Oi2dv/gQvHhTxarataFsHAsPM9yWT8RLOpLKsF6O0srq2vlHerGxt7+zumfsHbRmngtAWiXksuh6WlLOIthRTnHYTQXHocdrxRjeF33mgQrI4aqpxQt0QDyIWMIKVlvqm6wQCk8x3JBuEONckxGpIMM/u8vzKYZFCv1IzRz/jinGfLi8187kL+mbVqlkToGViz0gVZmj0zWfHj0ka0kgRjqXs2Vai3AwLxQinecVJJU0wGeEB7Wka4ZBKN5vUkKMTrfgoiIU+OvdE/buR4VDKcejpySKjXPQK8T+vl6rg0s1YlKSKRmT6UJBypGJUdIp8JihRfKwJJoLprIgMsS5K6eYrugR78cvLpH1Ws62afX9erV/P6ijDERzDKdhwAXW4hQa0gMAjvMI7fBhPxpvxaXxNR0vGbOcQ5lCCb78MtOA=</latexit>
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dT dO
�

d�̃

dT dO

�

<latexit sha1_base64="yHQ9c5rKTfHlqYEHH0wmhcHllhg="></latexit><latexit sha1_base64="yHQ9c5rKTfHlqYEHH0wmhcHllhg="></latexit><latexit sha1_base64="yHQ9c5rKTfHlqYEHH0wmhcHllhg="></latexit><latexit sha1_base64="yHQ9c5rKTfHlqYEHH0wmhcHllhg="></latexit>

Slicing:
Approximate!

|{z}
<latexit sha1_base64="7V/oQ90OTBeYLEh/mEeDS3RkHAM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1AqpRcIlNw43ATqqQxoHAdjC6m/ntMSrNE/loJin6MR1IHnFGjZX8XiZDVIGiDPNpv1J1a+4cZJV4BalCgUa/8tULE5bFKA0TVOuu56bGz6kynAmclnuZxpSyER1g11JJY9R+Pj96Ss6tEpIoUbakIXP190ROY60ncWA7Y2qGetmbif953cxEN37OZZoZlGyxKMoEMQmZJUBCrpAZMbGEMsXtrYQNqY3A2JzKNgRv+eVV0rqseW7Ne7iq1m+LOEpwCmdwAR5cQx3uoQFNYPAEz/AKb87YeXHenY9F65pTzJzAHzifP0hEkms=</latexit><latexit sha1_base64="7V/oQ90OTBeYLEh/mEeDS3RkHAM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1AqpRcIlNw43ATqqQxoHAdjC6m/ntMSrNE/loJin6MR1IHnFGjZX8XiZDVIGiDPNpv1J1a+4cZJV4BalCgUa/8tULE5bFKA0TVOuu56bGz6kynAmclnuZxpSyER1g11JJY9R+Pj96Ss6tEpIoUbakIXP190ROY60ncWA7Y2qGetmbif953cxEN37OZZoZlGyxKMoEMQmZJUBCrpAZMbGEMsXtrYQNqY3A2JzKNgRv+eVV0rqseW7Ne7iq1m+LOEpwCmdwAR5cQx3uoQFNYPAEz/AKb87YeXHenY9F65pTzJzAHzifP0hEkms=</latexit><latexit sha1_base64="7V/oQ90OTBeYLEh/mEeDS3RkHAM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1AqpRcIlNw43ATqqQxoHAdjC6m/ntMSrNE/loJin6MR1IHnFGjZX8XiZDVIGiDPNpv1J1a+4cZJV4BalCgUa/8tULE5bFKA0TVOuu56bGz6kynAmclnuZxpSyER1g11JJY9R+Pj96Ss6tEpIoUbakIXP190ROY60ncWA7Y2qGetmbif953cxEN37OZZoZlGyxKMoEMQmZJUBCrpAZMbGEMsXtrYQNqY3A2JzKNgRv+eVV0rqseW7Ne7iq1m+LOEpwCmdwAR5cQx3uoQFNYPAEz/AKb87YeXHenY9F65pTzJzAHzifP0hEkms=</latexit><latexit sha1_base64="7V/oQ90OTBeYLEh/mEeDS3RkHAM=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1AqpRcIlNw43ATqqQxoHAdjC6m/ntMSrNE/loJin6MR1IHnFGjZX8XiZDVIGiDPNpv1J1a+4cZJV4BalCgUa/8tULE5bFKA0TVOuu56bGz6kynAmclnuZxpSyER1g11JJY9R+Pj96Ss6tEpIoUbakIXP190ROY60ncWA7Y2qGetmbif953cxEN37OZZoZlGyxKMoEMQmZJUBCrpAZMbGEMsXtrYQNqY3A2JzKNgRv+eVV0rqseW7Ne7iq1m+LOEpwCmdwAR5cQx3uoQFNYPAEz/AKb87YeXHenY9F65pTzJzAHzifP0hEkms=</latexit>

Lower Order![Ebert et al., 2006.11382]

https://arxiv.org/pdf/2006.11382.pdf


BEAM FUNCTIONS AT N3LO: 29

▸ Computed the N3LO corrections to the transverse momentum 
dependent beam functions. 

▸ All channels, fully analytic. 

▸ Last missing universal ingredient for 
        subtraction at N3LO. 

▸ Input for fully differential predictions 
for arbitrary colour singlet processes at N3LO.

q?
<latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit>
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q?
<latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit>

�⇤
<latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit><latexit sha1_base64="IbtetI0G3rtSPbzb4QxBGI+7ZVs=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+gjWWy3bRLd5O4uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7QA1EzxiDcONYO1EMZSBYK1gdDP1W09MaR5H92acMF/iIOIhp2is1O4OUEp8OOuVK27VnYEsEy8nFchR75W/uv2YppJFhgrUuuO5ifEzVIZTwSalbqpZgnSEA9axNELJtJ/N7p2QE6v0SRgrW5EhM/X3RIZS67EMbKdEM9SL3lT8z+ukJrzyMx4lqWERnS8KU0FMTKbPkz5XjBoxtgSp4vZWQoeokBobUcmG4C2+vEya51XPrXp3F5XadR5HEY7gGE7Bg0uowS3UoQEUBDzDK7w5j86L8+58zFsLTj5zCH/gfP4ApBSPsQ==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

H
<latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit><latexit sha1_base64="venyS6Wb6PztQ7mRn1xiaVoAroY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ/dzvPKHSPJYPZpqgH9GR5CFn1FipWR+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXldqd3kcRTiDc7gED26gBnVoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AnXmMzA==</latexit> H

⇤
<latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit><latexit sha1_base64="oieQYW6igwCjxDHBvGYPKf3XzHI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeilx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzDhBP6IDyUPOqLHSfe3xvFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7dUJOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/9jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdoQvMWXl0nzouK5Fe/usly9yeMowDGcwBl4cAVVqEEdGsBgAM/wCm+OcF6cd+dj3rri5DNH8AfO5w+2YI1o</latexit>

bbH
<latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit><latexit sha1_base64="erf23+HTXihzt3QM1nVZ+REnV84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKD0HQGJQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtShAU1oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHxGXjaQ=</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>

ZH
<latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit><latexit sha1_base64="Lvm5G6KeJzG8vU7h7txZ9UzAE+E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS49V7Ae2oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2il+8d6v1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqoem7Vu7us1G7yOIpwAqdwDh5cQQ3q0IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A0sujTA=</latexit>

WH
<latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit><latexit sha1_base64="fVqkjLjEodpBqSOxzSM2e6kpD9U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1FjpodMYlCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qem7Vu7+u1G/zOIpwBudwCR7UoA4NaEILGITwDK/w5kycF+fd+Vi2Fpx85hT+wPn8AUafjS0=</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

In other news: We also computed the  
                           N-Jettiness Beam Functions at N3LO.

https://arxiv.org/abs/2006.05329

https://arxiv.org/abs/2006.03056

See also [Luo et al.,1912.05778]

https://arxiv.org/abs/2006.05329
https://arxiv.org/abs/2006.05329
https://arxiv.org/abs/2006.03056
https://arxiv.org/abs/2006.03056
https://arxiv.org/abs/1912.05778
https://arxiv.org/abs/1912.05778
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

PRODUCTION

▸ Radiation in final state. 

▸ Differential in the other momenta.

▸ We started with a production process:
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

PRODUCTION

DIS
▸ We started with a production process:
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h

Z
d�n

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

h

Z
d�np1

<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

h Z
d�n

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

PRODUCTION

DIS

DECAY

▸ We started with a production process:
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▸ We started with a production process:

h

Z
d�n

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

h

Z
d�np1

<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

h Z
d�n

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

PRODUCTION

DIS

DECAYCAN WE CROSS?



...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

...
<latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit><latexit sha1_base64="ocgiAjpDjkxJr5kPWC1BB+yVGnk=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6ANZbPZtGs3u2F3Uiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLU8ENet63s7a+sbm1Xdop7+7tHxxWjo5bRmWasiZVQulOSAwTXLImchSsk2pGklCwdji6m/ntMdOGK/mIk5QFCRlIHnNK0Eqt3jhSaPqVqlfz5nBXiV+QKhRo9CtfvUjRLGESqSDGdH0vxSAnGjkVbFruZYalhI7IgHUtlSRhJsjn107dc6tEbqy0LYnuXP09kZPEmEkS2s6E4NAsezPxP6+bYXwT5FymGTJJF4viTLio3NnrbsQ1oygmlhCqub3VpUOiCUUbUNmG4C+/vEpalzXfq/kPV9X6bRFHCU7hDC7Ah2uowz00oAkUnuAZXuHNUc6L8+58LFrXnGLmBP7A+fwBy2+PQg==</latexit>

p3
<latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit><latexit sha1_base64="o4nZ68qYcK0np11Ttx2Ns6alTxc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6R/2S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZn+TgdCcoZxYQpkW9lbCRlRThjadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwACiI2a</latexit>

pm
<latexit sha1_base64="V1WJzDT4J2tV9B+W4wkmQyy8t98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30kPZUr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AVpwjdQ=</latexit><latexit sha1_base64="V1WJzDT4J2tV9B+W4wkmQyy8t98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30kPZUr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AVpwjdQ=</latexit><latexit sha1_base64="V1WJzDT4J2tV9B+W4wkmQyy8t98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30kPZUr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AVpwjdQ=</latexit><latexit sha1_base64="V1WJzDT4J2tV9B+W4wkmQyy8t98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30kPZUr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AVpwjdQ=</latexit>

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

p1
<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

Al
<latexit sha1_base64="eVsybotAMEx/Oq+UKxefdC71Y04=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuqG5cV7APaodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWM7zK/NWFK80g+mmnM/BCHkg84RWMlvxuiGVEU6c2sJ3rlilt15yCrxMtJBXLUe+Wvbj+iScikoQK17nhubPwUleFUsFmpm2gWIx3jkHUslRgy7afz0DNyZpU+GUTKPmnIXP29kWKo9TQM7GQWUi97mfif10nM4NpPuYwTwyRdHBokgpiIZA2QPleMGjG1BKniNiuhI1RIje2pZEvwlr+8SpoXVc+teg+XldptXkcRTuAUzsGDK6jBPdShARSe4Ble4c2ZOC/Ou/OxGC04+c4x/IHz+QP3OJI2</latexit><latexit sha1_base64="eVsybotAMEx/Oq+UKxefdC71Y04=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuqG5cV7APaodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWM7zK/NWFK80g+mmnM/BCHkg84RWMlvxuiGVEU6c2sJ3rlilt15yCrxMtJBXLUe+Wvbj+iScikoQK17nhubPwUleFUsFmpm2gWIx3jkHUslRgy7afz0DNyZpU+GUTKPmnIXP29kWKo9TQM7GQWUi97mfif10nM4NpPuYwTwyRdHBokgpiIZA2QPleMGjG1BKniNiuhI1RIje2pZEvwlr+8SpoXVc+teg+XldptXkcRTuAUzsGDK6jBPdShARSe4Ble4c2ZOC/Ou/OxGC04+c4x/IHz+QP3OJI2</latexit><latexit sha1_base64="eVsybotAMEx/Oq+UKxefdC71Y04=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuqG5cV7APaodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWM7zK/NWFK80g+mmnM/BCHkg84RWMlvxuiGVEU6c2sJ3rlilt15yCrxMtJBXLUe+Wvbj+iScikoQK17nhubPwUleFUsFmpm2gWIx3jkHUslRgy7afz0DNyZpU+GUTKPmnIXP29kWKo9TQM7GQWUi97mfif10nM4NpPuYwTwyRdHBokgpiIZA2QPleMGjG1BKniNiuhI1RIje2pZEvwlr+8SpoXVc+teg+XldptXkcRTuAUzsGDK6jBPdShARSe4Ble4c2ZOC/Ou/OxGC04+c4x/IHz+QP3OJI2</latexit><latexit sha1_base64="eVsybotAMEx/Oq+UKxefdC71Y04=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuqG5cV7APaodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWM7zK/NWFK80g+mmnM/BCHkg84RWMlvxuiGVEU6c2sJ3rlilt15yCrxMtJBXLUe+Wvbj+iScikoQK17nhubPwUleFUsFmpm2gWIx3jkHUslRgy7afz0DNyZpU+GUTKPmnIXP29kWKo9TQM7GQWUi97mfif10nM4NpPuYwTwyRdHBokgpiIZA2QPleMGjG1BKniNiuhI1RIje2pZEvwlr+8SpoXVc+teg+XldptXkcRTuAUzsGDK6jBPdShARSe4Ble4c2ZOC/Ou/OxGC04+c4x/IHz+QP3OJI2</latexit>

A⇤
k

<latexit sha1_base64="6s4l5VH76UArXnP4HHzKp9TiKiY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEcVESEXRZdeOygn1AG8NkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCRLOlHacb6u0srq2vlHerGxt7+xW7b39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8U3udx6pVCwW93qSUC/CQ8FCRrA2km9X+xHWI4J5djX1xw+nvl1z6s4MaJm4BalBgaZvf/UHMUkjKjThWKme6yTay7DUjHA6rfRTRRNMxnhIe4YKHFHlZbPgU3RslAEKY2me0Gim/t7IcKTUJArMZB5TLXq5+J/XS3V46WVMJKmmgswPhSlHOkZ5C2jAJCWaTwzBRDKTFZERlpho01XFlOAufnmZtM/qrlN3785rjeuijjIcwhGcgAsX0IBbaEILCKTwDK/wZj1ZL9a79TEfLVnFzgH8gfX5A5BxkwI=</latexit><latexit sha1_base64="6s4l5VH76UArXnP4HHzKp9TiKiY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEcVESEXRZdeOygn1AG8NkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCRLOlHacb6u0srq2vlHerGxt7+xW7b39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8U3udx6pVCwW93qSUC/CQ8FCRrA2km9X+xHWI4J5djX1xw+nvl1z6s4MaJm4BalBgaZvf/UHMUkjKjThWKme6yTay7DUjHA6rfRTRRNMxnhIe4YKHFHlZbPgU3RslAEKY2me0Gim/t7IcKTUJArMZB5TLXq5+J/XS3V46WVMJKmmgswPhSlHOkZ5C2jAJCWaTwzBRDKTFZERlpho01XFlOAufnmZtM/qrlN3785rjeuijjIcwhGcgAsX0IBbaEILCKTwDK/wZj1ZL9a79TEfLVnFzgH8gfX5A5BxkwI=</latexit><latexit sha1_base64="6s4l5VH76UArXnP4HHzKp9TiKiY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEcVESEXRZdeOygn1AG8NkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCRLOlHacb6u0srq2vlHerGxt7+xW7b39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8U3udx6pVCwW93qSUC/CQ8FCRrA2km9X+xHWI4J5djX1xw+nvl1z6s4MaJm4BalBgaZvf/UHMUkjKjThWKme6yTay7DUjHA6rfRTRRNMxnhIe4YKHFHlZbPgU3RslAEKY2me0Gim/t7IcKTUJArMZB5TLXq5+J/XS3V46WVMJKmmgswPhSlHOkZ5C2jAJCWaTwzBRDKTFZERlpho01XFlOAufnmZtM/qrlN3785rjeuijjIcwhGcgAsX0IBbaEILCKTwDK/wZj1ZL9a79TEfLVnFzgH8gfX5A5BxkwI=</latexit><latexit sha1_base64="6s4l5VH76UArXnP4HHzKp9TiKiY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEcVESEXRZdeOygn1AG8NkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCRLOlHacb6u0srq2vlHerGxt7+xW7b39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8U3udx6pVCwW93qSUC/CQ8FCRrA2km9X+xHWI4J5djX1xw+nvl1z6s4MaJm4BalBgaZvf/UHMUkjKjThWKme6yTay7DUjHA6rfRTRRNMxnhIe4YKHFHlZbPgU3RslAEKY2me0Gim/t7IcKTUJArMZB5TLXq5+J/XS3V46WVMJKmmgswPhSlHOkZ5C2jAJCWaTwzBRDKTFZERlpho01XFlOAufnmZtM/qrlN3785rjeuijjIcwhGcgAsX0IBbaEILCKTwDK/wZj1ZL9a79TEfLVnFzgH8gfX5A5BxkwI=</latexit>
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▸ To cross means to analytically continue!

{s, w1, w2}
<latexit sha1_base64="Y5Aw2D2R6Y0hq0yXrNNb5UdHuFY=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5TdIuix6MVjBfsB3aVk02wbmmTXJFspS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkKbJOax6oRYU84kbRpmOO0kimIRctoOR7czvz2mSrNYPphJQgOBB5JFjGBjpcDP9MVTz7NV86e9csWtunOgVeLlpAI5Gr3yl9+PSSqoNIRjrbuem5ggw8owwum05KeaJpiM8IB2LZVYUB1k86On6MwqfRTFypY0aK7+nsiw0HoiQtspsBnqZW8m/ud1UxNdBxmTSWqoJItFUcqRidEsAdRnihLDJ5Zgopi9FZEhVpgYm1PJhuAtv7xKWrWq51a9+8tK/SaPowgncArn4MEV1OEOGtAEAo/wDK/w5oydF+fd+Vi0Fpx85hj+wPn8AejckYY=</latexit><latexit sha1_base64="Y5Aw2D2R6Y0hq0yXrNNb5UdHuFY=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5TdIuix6MVjBfsB3aVk02wbmmTXJFspS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkKbJOax6oRYU84kbRpmOO0kimIRctoOR7czvz2mSrNYPphJQgOBB5JFjGBjpcDP9MVTz7NV86e9csWtunOgVeLlpAI5Gr3yl9+PSSqoNIRjrbuem5ggw8owwum05KeaJpiM8IB2LZVYUB1k86On6MwqfRTFypY0aK7+nsiw0HoiQtspsBnqZW8m/ud1UxNdBxmTSWqoJItFUcqRidEsAdRnihLDJ5Zgopi9FZEhVpgYm1PJhuAtv7xKWrWq51a9+8tK/SaPowgncArn4MEV1OEOGtAEAo/wDK/w5oydF+fd+Vi0Fpx85hj+wPn8AejckYY=</latexit><latexit sha1_base64="Y5Aw2D2R6Y0hq0yXrNNb5UdHuFY=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5TdIuix6MVjBfsB3aVk02wbmmTXJFspS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkKbJOax6oRYU84kbRpmOO0kimIRctoOR7czvz2mSrNYPphJQgOBB5JFjGBjpcDP9MVTz7NV86e9csWtunOgVeLlpAI5Gr3yl9+PSSqoNIRjrbuem5ggw8owwum05KeaJpiM8IB2LZVYUB1k86On6MwqfRTFypY0aK7+nsiw0HoiQtspsBnqZW8m/ud1UxNdBxmTSWqoJItFUcqRidEsAdRnihLDJ5Zgopi9FZEhVpgYm1PJhuAtv7xKWrWq51a9+8tK/SaPowgncArn4MEV1OEOGtAEAo/wDK/w5oydF+fd+Vi0Fpx85hj+wPn8AejckYY=</latexit><latexit sha1_base64="Y5Aw2D2R6Y0hq0yXrNNb5UdHuFY=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5TdIuix6MVjBfsB3aVk02wbmmTXJFspS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFyacaeO6305hbX1jc6u4XdrZ3ds/KB8etXScKkKbJOax6oRYU84kbRpmOO0kimIRctoOR7czvz2mSrNYPphJQgOBB5JFjGBjpcDP9MVTz7NV86e9csWtunOgVeLlpAI5Gr3yl9+PSSqoNIRjrbuem5ggw8owwum05KeaJpiM8IB2LZVYUB1k86On6MwqfRTFypY0aK7+nsiw0HoiQtspsBnqZW8m/ud1UxNdBxmTSWqoJItFUcqRidEsAdRnihLDJ5Zgopi9FZEhVpgYm1PJhuAtv7xKWrWq51a9+8tK/SaPowgncArn4MEV1OEOGtAEAo/wDK/w5oydF+fd+Vi0Fpx85hj+wPn8AejckYY=</latexit>

▸ Our variables change sign:

▸ What is their branch cut structure?

[cross section]

[real coefficients - 
complicated stuff]

[Mandelstam Invariants! - Continue!]

[See also talk by Hua Xing!]
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Drell - Yan Deep In-Elastic Scattering
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<latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit>

▸ Semi-Inclusive DIS in the small            limit:P2,?
<latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit>
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<latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit><latexit sha1_base64="iA5eYM6zPPVMkPSiGPfDKCxDkHY="></latexit>

▸ Semi-Inclusive DIS in the small            
limit:

P2,?
<latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit><latexit sha1_base64="Lrffv2ZfiMGgUE9Js7ivzaWkkSo=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8SNktgh6LXjxWsB+wXUo2nW1Ds0lIskJZ+jO8eFDEq7/Gm//GtN2Dtj4YeLw3w8y8WHFmrO9/e2vrG5tb26Wd8u7e/sFh5ei4bWSmKbSo5FJ3Y2KAMwEtyyyHrtJA0phDJx7fzfzOE2jDpHi0EwVRSoaCJYwS66Sw2c/rlz0FWk37lapf8+fAqyQoSBUVaPYrX72BpFkKwlJOjAkDX9koJ9oyymFa7mUGFKFjMoTQUUFSMFE+P3mKz50ywInUroTFc/X3RE5SYyZp7DpTYkdm2ZuJ/3lhZpObKGdCZRYEXSxKMo6txLP/8YBpoJZPHCFUM3crpiOiCbUupbILIVh+eZW067XArwUPV9XGbRFHCZ2iM3SBAnSNGugeNVELUSTRM3pFb571Xrx372PRuuYVMyfoD7zPH+kokQA=</latexit>

▸ Transverse Momentum Dependent Fragmentation Function (TMDFF)
The probability to find a Hadron inside a parton with a 
given longitudinal momentum fraction     and transverse 
momentum P2,?
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▸ Related to the longitudinal fragmentation function via

Soft Function Matching Kernel

FFTMDFF
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▸ Semi-Inclusive DIS in the small            
limit:

P2,?
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▸ Transverse Momentum Dependent Fragmentation Function (TMDFF)
The probability to find a Hadron inside a parton with a 
given longitudinal momentum fraction     and transverse 
momentum P2,?
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▸ Related to the longitudinal fragmentation function via

Soft Function Matching Kernel

FFTMDFF

NEW AT N3LO! - TO APPEAR SOON
[See also talk by Hua Xing!]



CONCLUSIONS

▸ Collinear expansions for colour singlet processes. 

▸ Very efficient, versatile way to compute many different quantities. 

▸ Efficient way of performing approximations  
for collider cross sections. 

▸ First new results:   Beam Functions at N3LO for  
                                  Fragmentation Functions at N3LO for  

Thank you!
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<latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit><latexit sha1_base64="PG232OQihDmkgBlqogfqqH3oHi0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/9xjZg=</latexit>

p2
<latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit><latexit sha1_base64="DjS1oOAr1VR/VatzfCTqK/ymJgE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpIRnUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8NrPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifPwEEjZk=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

�⇤
<latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit><latexit sha1_base64="/t5+A/q6WRhqeZ9sxwNFzSh/w5k=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisYD+krWWy3bRLd5OwuxFK6K/w4kERr/4cb/4bN20O2vpg4PHeDDPz/FhwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo4SRVmDRiJSbR81EzxkDcONYO1YMZS+YC1/fJP5rSemNI/CezOJWU/iMOQBp2is9NAdopT4eFbqlytu1Z2BLBMvJxXIUe+Xv7qDiCaShYYK1LrjubHppagMp4JNS91EsxjpGIesY2mIkuleOjt4Sk6sMiBBpGyFhszU3xMpSq0n0redEs1IL3qZ+J/XSUxw1Ut5GCeGhXS+KEgEMRHJvicDrhg1YmIJUsXtrYSOUCE1NqMsBG/x5WXSPK96btW7u6jUrvM4inAEx3AKHlxCDW6hDg2gIOEZXuHNUc6L8+58zFsLTj5zCH/gfP4A2xWPxQ==</latexit>

q?
<latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit><latexit sha1_base64="XYD/QjJ29hlcTOuup0rvS+D7kOQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhs7PjzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZpphg2WilS3I2pQcIkNy63AttJIk0hgKxrdzvzWE2rDU/lgxwrDhA4kjzmj1kmtx15XoVa9csWv+nOQVRLkpAI56r3yV7efsixBaZmgxnQCX9lwQrXlTOC01M0MKspGdIAdRyVN0IST+blTcuaUPolT7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwqTKLki0WxZkgNiWz30mfa2RWjB2hTHN3K2FDqimzLqGSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGIzgGV7hzVPei/fufSxaC14+cwx/4H3+AHajj6M=</latexit>

& T
<latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit><latexit sha1_base64="77YRmHrEMtg+VcaIbemULYAWkRw=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqANZTKdtEMnkzBzI5TQz3DjQhG3fo07/8ZJm4W2Hhg4nHMvc+4JEikMuu63U9rY3NreKe9W9vYPDo+qxycdE6ea8TaLZax7ATVcCsXbKFDyXqI5jQLJu8H0Pve7T1wbEasWzhLuR3SsRCgYRSv1BxHFCaMya82H1Zpbdxcg68QrSA0KNIfVr8EoZmnEFTJJjel7boJ+RjUKJvm8MkgNTyib0jHvW6poxI2fLSLPyYVVRiSMtX0KyUL9vZHRyJhZFNjJPKJZ9XLxP6+fYnjrZ0IlKXLFlh+FqSQYk/x+MhKaM5QzSyjTwmYlbEI1ZWhbqtgSvNWT10nnqu65de/xuta4K+oowxmcwyV4cAMNeIAmtIFBDM/wCm8OOi/Ou/OxHC05xc4p/IHz+QONLZFq</latexit>
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