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2TODAY

▸ Improve fixed order precision predictions 
by obtaining ingredients and understanding 
for universal structures of QFT.


▸ Learn about structure of kinematic limits.


▸ Obtain universal quantities for resummation.


▸ Find a new way to approximate perturbative cross sections.


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


▸ …

Formulate and test a useful approximation 
for inclusive color singlet observables.
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Partonic Scattering Process:

PERTURBATIVE EXPANSIONS
h
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Focus on QCD


Perturbative Expansion:

�̂ = �̂(0) + ↵1
S �̂

(1) + ↵2
S �̂

(2) + ↵3
S �̂

(3) . . .
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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>

�⇤
<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>

4

Partonic Scattering Process:

INTEGRATE OUT RADIATION
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  
besides Born kinematics

Z
d�n

Born degrees of freedom for h:
▸ Virtuality 


▸ Rapidity


▸ Hadronic c.o.m energy

<latexit sha1_base64="wXULL+pF/Z7m0lUqQ3BJI5uEXKg=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV1C1CPRi0eI8khgJbPDLEyYnd3M9JoQwid48aAxXv0ib/6NA+xBwUo6qVR1p7srSKQw6Lrfztr6xubWdm4nv7u3f3BYODpumjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGtzO/9cS1EbF6wHHC/YgOlAgFo2il+/pjuVcouiV3DrJKvIwUIUOtV/jq9mOWRlwhk9SYjucm6E+oRsEkn+a7qeEJZSM64B1LFY248SfzU6fk3Cp9EsbalkIyV39PTGhkzDgKbGdEcWiWvZn4n9dJMbz2J0IlKXLFFovCVBKMyexv0heaM5RjSyjTwt5K2JBqytCmk7cheMsvr5JmueRdlir1SrF6k8WRg1M4gwvw4AqqcAc1aACDATzDK7w50nlx3p2PReuak82cwB84nz/TJI2C</latexit>

Q2

<latexit sha1_base64="soymPTnW3CMo+0/1t4ca43xTqwE=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx4hkYeBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tArltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77JcqVdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALorjOY=</latexit>

Y
<latexit sha1_base64="sHlBn3nzuTgUhUT0HUHU6PWCiko=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx4hyiOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77JcqVdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+ALETjOA=</latexit>

S

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY
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Let the virtuality be close to S:

THE HADRONIC THRESHOLD LIMIT

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>
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Threshold 
Factorization  
and Resummation

https://doi.org/10.1016/0550-3213(89)90273-3
https://www.sciencedirect.com/science/article/pii/0550321387902586?via=ihub
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Results in the past years:
❖ Formulated a systematic  and improvable 

expansion around the kinematic limit. arXiv:2006.03055

❖ Computed N3LO beam function for  
N-Jettiness and qT factorization.

❖ Related DY - DIS -   
and derived new predictions for EEC.
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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>

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>

Let all final state radiation be 
collinear to the initial state 
parton with 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>

https://arxiv.org/abs/2006.03055
https://arxiv.org/pdf/2006.03056.pdf
https://arxiv.org/pdf/2006.05329.pdf
https://arxiv.org/pdf/2012.07853
https://arxiv.org/pdf/2012.07859


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>

7THE COLLINEAR LIMIT
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>

Let all final state radiation be 
collinear to the initial state 
parton with 

Rapidity Factorization 
and Resummation

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>

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

<latexit sha1_base64="XY8Ef97CUPtJHJdyV9xB1NnZMFk=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeiF48VTFtoQ9lsX9qlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbR1YGGbeY99MmAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5PZMQr1+tuXV3DrJKvILUoECzX/3qDRKWxSgNE1TrruemJsipMpwJnFZ6mcaUsjEdYtdSSWPUQT4/dkrOrDIgUaLsk4bM1d8bOY21nsShnYypGellbyb+53UzE90EOZdpZlCyxUdRJoiNOEtOBlwhM2JiCWWK21sJG1FFmbH9VGwJ3nLkVdK6qHtX9cuHy1rjtqijDCdwCufgwTU04B6a4AMDDs/wCm+OdF6cd+djMVpyip1j+APn8wcpGo5F</latexit>! 1



8

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>

Rapidity Factorization and Resummation

Hard Function:  Describes the hard born process (Higgs 
production vs 12W production)

PDF: Parton Distributions
Rapidity Beam Function: Describes collinear dynamics of the 
process.

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

<latexit sha1_base64="XY8Ef97CUPtJHJdyV9xB1NnZMFk=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeiF48VTFtoQ9lsX9qlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbR1YGGbeY99MmAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5PZMQr1+tuXV3DrJKvILUoECzX/3qDRKWxSgNE1TrruemJsipMpwJnFZ6mcaUsjEdYtdSSWPUQT4/dkrOrDIgUaLsk4bM1d8bOY21nsShnYypGellbyb+53UzE90EOZdpZlCyxUdRJoiNOEtOBlwhM2JiCWWK21sJG1FFmbH9VGwJ3nLkVdK6qHtX9cuHy1rjtqijDCdwCufgwTU04B6a4AMDDs/wCm+OdF6cd+djMVpyip1j+APn8wcpGo5F</latexit>! 1

<latexit sha1_base64="Dq1KU03PWj4I+evzrH4oBWcQFBE=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgxpJIUTdC0Y3LCvYBTSyT6aQdOpmEmYlaQv/DjQtF3Pov7vwbp20W2nrgXg7n3MvcOUHCmdKO820VlpZXVteK66WNza3tHXt3r6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg98VsPVCoWizs9Sqgf4b5gISNYG+neC7BE3hO7dE9M79plp+JMgRaJm5My5Kh37S+vF5M0okITjpXquE6i/QxLzQin45KXKppgMsR92jFU4IgqP5tePUZHRumhMJamhEZT9fdGhiOlRlFgJiOsB2rem4j/eZ1Uhxd+xkSSairI7KEw5UjHaBIB6jFJieYjQzCRzNyKyABLTLQJqmRCcOe/vEiapxX3rFK9rZZrV3kcRTiAQzgGF86hBjdQhwYQkPAMr/BmPVov1rv1MRstWPnOPvyB9fkDb2OR1Q==</latexit>

⇠̄ = 1� ⇠

<latexit sha1_base64="nU5ETt4Z3p6ttEsoQz6QXs/26qA="></latexit>

lim
⇠1!1

Q
2 d�P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hijfi(⇠1)⌦⇠1 B
Y
j (⇠2; ⇠̄1)
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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>

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>

Rapidity Factorization and Resummation

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

<latexit sha1_base64="XY8Ef97CUPtJHJdyV9xB1NnZMFk=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeiF48VTFtoQ9lsX9qlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbR1YGGbeY99MmAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5PZMQr1+tuXV3DrJKvILUoECzX/3qDRKWxSgNE1TrruemJsipMpwJnFZ6mcaUsjEdYtdSSWPUQT4/dkrOrDIgUaLsk4bM1d8bOY21nsShnYypGellbyb+53UzE90EOZdpZlCyxUdRJoiNOEtOBlwhM2JiCWWK21sJG1FFmbH9VGwJ3nLkVdK6qHtX9cuHy1rjtqijDCdwCufgwTU04B6a4AMDDs/wCm+OdF6cd+djMVpyip1j+APn8wcpGo5F</latexit>! 1

❖ Collinear limit pioneered by CSS, SCET, Catani-Grazzini …


❖ Factorization theorem (“generalized threshold”) realized and studied 
by [Lustermans, Michel, Tackmann, 19]!


❖ Explored factorization in arXiv:2006.03055

<latexit sha1_base64="nU5ETt4Z3p6ttEsoQz6QXs/26qA="></latexit>

lim
⇠1!1

Q
2 d�P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hijfi(⇠1)⌦⇠1 B
Y
j (⇠2; ⇠̄1)

<latexit sha1_base64="Dq1KU03PWj4I+evzrH4oBWcQFBE=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgxpJIUTdC0Y3LCvYBTSyT6aQdOpmEmYlaQv/DjQtF3Pov7vwbp20W2nrgXg7n3MvcOUHCmdKO820VlpZXVteK66WNza3tHXt3r6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg98VsPVCoWizs9Sqgf4b5gISNYG+neC7BE3hO7dE9M79plp+JMgRaJm5My5Kh37S+vF5M0okITjpXquE6i/QxLzQin45KXKppgMsR92jFU4IgqP5tePUZHRumhMJamhEZT9fdGhiOlRlFgJiOsB2rem4j/eZ1Uhxd+xkSSairI7KEw5UjHaBIB6jFJieYjQzCRzNyKyABLTLQJqmRCcOe/vEiapxX3rFK9rZZrV3kcRTiAQzgGF86hBjdQhwYQkPAMr/BmPVov1rv1MRstWPnOPvyB9fkDb2OR1Q==</latexit>

⇠̄ = 1� ⇠

arXiv:1810.09462

https://arxiv.org/pdf/1908.00985.pdf
https://arxiv.org/abs/2006.03055
https://arxiv.org/pdf/1810.09462.pdf
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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>

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>

�⇤
<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>

Rapidity Factorization and Resummation
Let’s build an approximation:

<latexit sha1_base64="b1Kr5HyJWuhNwCwwZW0oWx3laeU="></latexit>

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="hIt0t9WanoXqnkgpY3HR/UrXBjU="></latexit>

= lim
⇠1!1

Q2 d�
approx.
P P!h+X

dY dQ2

Collinear 1
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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>

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>

�⇤
<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>

Rapidity Factorization and Resummation
Let’s build an approximation:

<latexit sha1_base64="b1Kr5HyJWuhNwCwwZW0oWx3laeU="></latexit>

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="hIt0t9WanoXqnkgpY3HR/UrXBjU="></latexit>

= lim
⇠1!1

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="u+80KeUyKK8K33ILNJKoEsNbIP8="></latexit>

+ lim
⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2

Collinear 1

Collinear 2
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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>

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>

�⇤
<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>

Rapidity Factorization and Resummation
Let’s build an approximation:

<latexit sha1_base64="b1Kr5HyJWuhNwCwwZW0oWx3laeU="></latexit>

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="hIt0t9WanoXqnkgpY3HR/UrXBjU="></latexit>

= lim
⇠1!1

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="u+80KeUyKK8K33ILNJKoEsNbIP8="></latexit>

+ lim
⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="5dpEN0NrGt86qszuGXTA1JJ8hmQ="></latexit>

� lim
⇠1,⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2

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>

�⇤
<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>

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

Collinear 1

Collinear 2

Soft
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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>

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>

�⇤
<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>

Rapidity Factorization and Resummation
Let’s build an approximation:

<latexit sha1_base64="b1Kr5HyJWuhNwCwwZW0oWx3laeU="></latexit>

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="hIt0t9WanoXqnkgpY3HR/UrXBjU="></latexit>

= lim
⇠1!1

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="u+80KeUyKK8K33ILNJKoEsNbIP8="></latexit>

+ lim
⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2

<latexit sha1_base64="5dpEN0NrGt86qszuGXTA1JJ8hmQ="></latexit>

� lim
⇠1,⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2

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>

�⇤
<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>

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

<latexit sha1_base64="5CuFhFjNzIV9ppaXxoLHY6d4Ti4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegCB4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc93vYGXcME8nvlil/1Z0DLJMhJBXLUe+Wvbl+RVFBpCcfGdAI/sWGGtWWE00mpmxqaYDLCA9pxVGJBTZjNDp6gE6f0Uay0K2nRTP09kWFhzFhErlNgOzSL3lT8z+ukNr4KMyaT1FJJ5ovilCOr0PR71GeaEsvHjmCimbsVkSHWmFiXUcmFECy+vEyaZ9Xgonp+f16pXedxFOEIjuEUAriEGtxBHRpAQMAzvMKbp70X7937mLcWvHzmEP7A+/wB8+KP3Q==</latexit>

Eg ⇠ 0

Collinear 1

Collinear 2

Soft

A little bit of magic …



14Rapidity Factorization and Resummation

Hard Function:  Describes the hard Born process (Higgs 
production vs 12 W production).

Rapidity Beam Function: Collinear dynamics for radiation 
collinear to Proton 1.

Soft Function: Describes soft radiation.

Rapidity Beam Function: Collinear dynamics for radiation 
collinear to Proton 2.

<latexit sha1_base64="Ok94Q6j9OmRmlitQrZmMUffbUcE="></latexit>

Q
2 d�

approx.
P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hij

⇥
B

Y
i (⇠1; ⇠̄2)⌦⇠1;⇠2 S

rij (⇠̄1⇠̄2)⌦⇠2;⇠1 B
Y
j (⇠2; ⇠̄1)

⇤



15Rapidity Factorization and Resummation

We can make the these objects very concrete:

BF related to usual PDF via perturbative matching kernel, which is calculable from the strict 
collinear limit of the partonic coefficient function.

Fact 1:

<latexit sha1_base64="Ok94Q6j9OmRmlitQrZmMUffbUcE="></latexit>

Q
2 d�

approx.
P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hij

⇥
B

Y
i (⇠1; ⇠̄2)⌦⇠1;⇠2 S

rij (⇠̄1⇠̄2)⌦⇠2;⇠1 B
Y
j (⇠2; ⇠̄1)

⇤
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There are some non-trivial things ….
Fact 2:

Mixed, two variable convolutions. All Laplace convolutions are performed first.

<latexit sha1_base64="Ok94Q6j9OmRmlitQrZmMUffbUcE="></latexit>

Q
2 d�

approx.
P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hij

⇥
B

Y
i (⇠1; ⇠̄2)⌦⇠1;⇠2 S

rij (⇠̄1⇠̄2)⌦⇠2;⇠1 B
Y
j (⇠2; ⇠̄1)

⇤



17Rapidity Factorization and Resummation

In the double limit we reproduce exactly threshold factorization.
Fact 3:

= Threshold XS

<latexit sha1_base64="Ok94Q6j9OmRmlitQrZmMUffbUcE="></latexit>

Q
2 d�

approx.
P P!h+X

dY dQ2
(⇠1, ⇠2) = ⌧

X

i,j

Hij

⇥
B

Y
i (⇠1; ⇠̄2)⌦⇠1;⇠2 S

rij (⇠̄1⇠̄2)⌦⇠2;⇠1 B
Y
j (⇠2; ⇠̄1)

⇤

<latexit sha1_base64="qL8Hz15Abw6afzew+00dwziM+cA="></latexit>

lim
⇠1,⇠2!1

Q2 d�
approx.
P P!h+X

dY dQ2
(⇠1, ⇠2)



18Rapidity Factorization

❖Why should this give anything good? 

❖How well does it work? 

❖Can you compute resummed cross sections?
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❖Why should this give anything good? 

❖How well does it work? 

❖Can you compute resummed cross sections?



20THE LIMIT 
<latexit sha1_base64="ZDH9BAMmQ79fg32NpRR7FMdirOE=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSTBuayYzJHbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu/skuhgTr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns3gk5sUqfhLG2TyGZqb83MhoZM44COxlRHJpFbyr+53VSDK/8TKgkRa7Y/KMwlcRGnIYnfaE5Qzm2hDIt7K2EDammDG1FJVuCtxh5mTTPqt5F9fzuvFK7zusowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2P+WjByXcO4Q+czx9/14+g</latexit>

⇠ ! 1

For LHC cross sections the kinematic 
limit sounds like nonsense.

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

For central rapidities (Y=0) and typical hard 
interactions (Q=100 GeV) we find

<latexit sha1_base64="4i1EJoOkLBUIUa5w7rKcCP85vs0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ad0hpJJM21okhmSjFiG/oYbF4q49Wfc+Tdm2llo64HLPZxzL7k5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZW8v0n5msmkFt3vUG1ZtscaJV4BalBgdag+uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzmGTqzyhBFsbIlDZqrvzcyLLSeitBOCmzGetnLxf+8fmqi6yBjMkkNlWTxUJRyZGKUB4CGTFFi+NQSTBSztyIyxgoTY2Oq2BC85S+vks5F3busN+4bteZNEUcZTuAUzsGDK2jCHbSgDQQSeIZXeHNS58V5dz4WoyWn2DmGP3A+fwCS+5C8</latexit>

⇠ ⇠ 0.01 Very far away …

We can go to large invariant mass:
<latexit sha1_base64="tw8CyWyviytSVGnrEVuhMXjOfJY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgadmV4OMgBL14jGAekCxhdjKbDJmdWWZmxbDkI7x4UMSr3+PNv3GS7EETCxqKqm66u8KEM20879sprKyurW8UN0tb2zu7e+X9g6aWqSK0QSSXqh1iTTkTtGGY4bSdKIrjkNNWOLqd+q1HqjST4sGMExrEeCBYxAg2Vmp1n9i15171yhXP9WZAy8TPSQVy1Hvlr25fkjSmwhCOte74XmKCDCvDCKeTUjfVNMFkhAe0Y6nAMdVBNjt3gk6s0keRVLaEQTP190SGY63HcWg7Y2yGetGbiv95ndREl0HGRJIaKsh8UZRyZCSa/o76TFFi+NgSTBSztyIyxAoTYxMq2RD8xZeXSfPM9c/d6n21UrvJ4yjCERzDKfhwATW4gzo0gMAInuEV3pzEeXHenY95a8HJZw7hD5zPHzomjto=</latexit>

⇠ = 0.9
<latexit sha1_base64="mkXjYOOC2FpbrebpNQR55SqZe4M=">AAAB+3icbVDJSgNBEO2JW4xbjEcvjUHwNMyEoF6EoBePCWSDZAg9nUrSpGehu0YShvyKFw+KePVHvPk3dpaDJj4oeLxXRVU9P5ZCo+N8W5mt7Z3dvex+7uDw6Pgkf1po6ihRHBo8kpFq+0yDFCE0UKCEdqyABb6Elj9+mPutJ1BaRGEdpzF4ARuGYiA4QyP18oXanVuyS2XaRZhgWofmrJcvOrazAN0k7ooUyQrVXv6r2494EkCIXDKtO64To5cyhYJLmOW6iYaY8TEbQsfQkAWgvXRx+4xeGqVPB5EyFSJdqL8nUhZoPQ180xkwHOl1by7+53USHNx6qQjjBCHky0WDRFKM6DwI2hcKOMqpIYwrYW6lfMQU42jiypkQ3PWXN0mzZLvXdrlWLlbuV3FkyTm5IFfEJTekQh5JlTQIJxPyTF7JmzWzXqx362PZmrFWM2fkD6zPHxSmkzU=</latexit>

Q = 12.24TeV
Very large …

We can go forward:
<latexit sha1_base64="tw8CyWyviytSVGnrEVuhMXjOfJY=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgadmV4OMgBL14jGAekCxhdjKbDJmdWWZmxbDkI7x4UMSr3+PNv3GS7EETCxqKqm66u8KEM20879sprKyurW8UN0tb2zu7e+X9g6aWqSK0QSSXqh1iTTkTtGGY4bSdKIrjkNNWOLqd+q1HqjST4sGMExrEeCBYxAg2Vmp1n9i15171yhXP9WZAy8TPSQVy1Hvlr25fkjSmwhCOte74XmKCDCvDCKeTUjfVNMFkhAe0Y6nAMdVBNjt3gk6s0keRVLaEQTP190SGY63HcWg7Y2yGetGbiv95ndREl0HGRJIaKsh8UZRyZCSa/o76TFFi+NgSTBSztyIyxAoTYxMq2RD8xZeXSfPM9c/d6n21UrvJ4yjCERzDKfhwATW4gzo0gMAInuEV3pzEeXHenY95a8HJZw7hD5zPHzomjto=</latexit>

⇠ = 0.9
<latexit sha1_base64="zB1GikmVYfsNfryJ6rEpj+UwIkg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBi8uuFO1FKHrxWMF+SLuUbJq2sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZyK6tr6xv5zcLW9s7uXnH/oKFlogitE8mlaoVYU84ErRtmOG3FiuIo5LQZjm6mfvOJKs2kuDfjmAYRHgjWZwQbKzUers7KbqVbLHmuNwNaJn5GSpCh1i1+dXqSJBEVhnCsddv3YhOkWBlGOJ0UOommMSYjPKBtSwWOqA7S2bUTdGKVHupLZUsYNFN/T6Q40nochbYzwmaoF72p+J/XTky/EqRMxImhgswX9ROOjETT11GPKUoMH1uCiWL2VkSGWGFibEAFG4K/+PIyaZy7/oVbviuXqtdZHHk4gmM4BR8uoQq3UIM6EHiEZ3iFN0c6L8678zFvzTnZzCH8gfP5AwC+jhw=</latexit>

Y = �4.8
Very forward …
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<latexit sha1_base64="ZDH9BAMmQ79fg32NpRR7FMdirOE=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSTBuayYzJHbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu/skuhgTr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns3gk5sUqfhLG2TyGZqb83MhoZM44COxlRHJpFbyr+53VSDK/8TKgkRa7Y/KMwlcRGnIYnfaE5Qzm2hDIt7K2EDammDG1FJVuCtxh5mTTPqt5F9fzuvFK7zusowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2P+WjByXcO4Q+czx9/14+g</latexit>

⇠ ! 1

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

Our approximation performs at the 
partonic level!

First term in the expansion around 
<latexit sha1_base64="s/Lk6+6zqwefFDgDf0LP4p1B3Rw=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSO21oJjMmGbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+W9GSfoR3QgecgZNVZqP/W8romJ1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5vdOyEnVumTMFb2SUNm6u+NjEZaj6PATkbUDPWiNxX/8zqpCa/8jMskNSjZ/KMwFcRGnIYnfa6QGTG2hDLF7a2EDamizNiKSrYEbzHyMmmeVb2L6vndeaV2nddRhCM4hlPw4BJqcAt1aAADAc/wCm/Og/PivDsf89GCk+8cwh84nz8umY9r</latexit>

x1 ! 1

<latexit sha1_base64="4i1EJoOkLBUIUa5w7rKcCP85vs0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ad0hpJJM21okhmSjFiG/oYbF4q49Wfc+Tdm2llo64HLPZxzL7k5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZW8v0n5msmkFt3vUG1ZtscaJV4BalBgdag+uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzmGTqzyhBFsbIlDZqrvzcyLLSeitBOCmzGetnLxf+8fmqi6yBjMkkNlWTxUJRyZGKUB4CGTFFi+NQSTBSztyIyxgoTY2Oq2BC85S+vks5F3busN+4bteZNEUcZTuAUzsGDK2jCHbSgDQQSeIZXeHNS58V5dz4WoyWn2DmGP3A+fwCS+5C8</latexit>

⇠ ⇠ 0.01
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<latexit sha1_base64="ZDH9BAMmQ79fg32NpRR7FMdirOE=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSTBuayYzJHbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu/skuhgTr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns3gk5sUqfhLG2TyGZqb83MhoZM44COxlRHJpFbyr+53VSDK/8TKgkRa7Y/KMwlcRGnIYnfaE5Qzm2hDIt7K2EDammDG1FJVuCtxh5mTTPqt5F9fzuvFK7zusowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2P+WjByXcO4Q+czx9/14+g</latexit>

⇠ ! 1

<latexit sha1_base64="2HNsdueXNBkXYRgr0Un66cyXqTE=">AAACCnicbVC7TsNAEDyHVwgvAyXNQYREQ2RHEdAgRdBQJoI8UOxY58s5OeX84O6MiCzXNPwKDQUI0fIFdPwNl8QFJIy00mhmV7s7bsSokIbxreUWFpeWV/KrhbX1jc0tfXunKcKYY9LAIQt520WCMBqQhqSSkXbECfJdRlru8HLst+4JFzQMbuQoIraP+gH1KEZSSY6+bz1Qxzy3xB2XieVxhJN6t5wm12kKSTc5vk0dvWiUjAngPDEzUgQZao7+ZfVCHPskkJghITqmEUk7QVxSzEhasGJBIoSHqE86igbIJ8JOJq+k8FApPeiFXFUg4UT9PZEgX4iR76pOH8mBmPXG4n9eJ5bemZ3QIIolCfB0kRczKEM4zgX2KCdYspEiCHOqboV4gFQeUqVXUCGYsy/Pk2a5ZJ6UKvVKsXqRxZEHe+AAHAETnIIquAI10AAYPIJn8AretCftRXvXPqatOS2b2QV/oH3+AERZmqM=</latexit>

⇠1 =

r
Q2

S
e�Y

<latexit sha1_base64="tG6wS1NQXVKHgxEjbPVTO8i/e+A=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrshqI0QtLFM0Dwku1lmJ7PJkNmHM7NiGLa18VdsLBSx9Q/s/Bsnj0ITD1w4nHMv997jJ4wKaVnfRm5peWV1Lb9e2Njc2t4xd/eaIk45Jg0cs5i3fSQIoxFpSCoZaSecoNBnpOUPL8d+655wQePoRo4S4oaoH9GAYiS15JnQeaBe+dwRd1wqJ+AIq3q3nKnrLIOkq24zzyxaJWsCuEjsGSmCGWqe+eX0YpyGJJKYISE6tpVIVyEuKWYkKzipIAnCQ9QnHU0jFBLhqsknGTzSSg8GMdcVSThRf08oFAoxCn3dGSI5EPPeWPzP66QyOHMVjZJUkghPFwUpgzKG41hgj3KCJRtpgjCn+laIB0jHIXV4BR2CPf/yImmWS/ZJqVKvFKsXszjy4AAcgmNgg1NQBVegBhoAg0fwDF7Bm/FkvBjvxse0NWfMZvbBHxifP9B4mm0=</latexit>

⇠2 =

r
Q2

S
eY

Our approximation performs at the 
partonic level!

First term in the expansion around 
<latexit sha1_base64="s/Lk6+6zqwefFDgDf0LP4p1B3Rw=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSO21oJjMmGbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+W9GSfoR3QgecgZNVZqP/W8romJ1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5vdOyEnVumTMFb2SUNm6u+NjEZaj6PATkbUDPWiNxX/8zqpCa/8jMskNSjZ/KMwFcRGnIYnfa6QGTG2hDLF7a2EDamizNiKSrYEbzHyMmmeVb2L6vndeaV2nddRhCM4hlPw4BJqcAt1aAADAc/wCm/Og/PivDsf89GCk+8cwh84nz8umY9r</latexit>

x1 ! 1

g/10 d u s c
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<latexit sha1_base64="ZDH9BAMmQ79fg32NpRR7FMdirOE=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSTBuayYzJHbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu/skuhgTr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns3gk5sUqfhLG2TyGZqb83MhoZM44COxlRHJpFbyr+53VSDK/8TKgkRa7Y/KMwlcRGnIYnfaE5Qzm2hDIt7K2EDammDG1FJVuCtxh5mTTPqt5F9fzuvFK7zusowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2P+WjByXcO4Q+czx9/14+g</latexit>

⇠ ! 1

Our approximation performs at the 
partonic level!
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<latexit sha1_base64="QRlFKTdZFTH2TZmCLuq5ispBsxg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcOno2p</latexit>x1

<latexit sha1_base64="AR8bw1iLV+h/TJ1WtHIGvCZC5c0=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AECKNqg==</latexit>x2

0.0 0.2 0.4 0.6 0.8 1.0

z1

0.0

0.2

0.4

0.6

0.8

1.0

z 2

Singular in 1/z2

S
in

g
u
la

r
in

1
/z

1

Y = 0

Q = 100 GeV

S = (13.6 TeV)2

gg Luminosity

PDF4LHC21 mc pdfas

0.0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

L(
z 1

,z
2)

<latexit sha1_base64="AR8bw1iLV+h/TJ1WtHIGvCZC5c0=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AECKNqg==</latexit>x2

<latexit sha1_base64="QRlFKTdZFTH2TZmCLuq5ispBsxg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcOno2p</latexit>x1

Production 
Threshold



24THE LIMIT 
<latexit sha1_base64="ZDH9BAMmQ79fg32NpRR7FMdirOE=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaoWTSTBuayYzJHbEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFjd4zjhfkQHSoSCUbRSu/skuhgTr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns3gk5sUqfhLG2TyGZqb83MhoZM44COxlRHJpFbyr+53VSDK/8TKgkRa7Y/KMwlcRGnIYnfaE5Qzm2hDIt7K2EDammDG1FJVuCtxh5mTTPqt5F9fzuvFK7zusowhEcwyl4cAk1uIU6NICBhGd4hTfnwXlx3p2P+WjByXcO4Q+czx9/14+g</latexit>

⇠ ! 1

Our approximation performs at the 
partonic level!
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<latexit sha1_base64="AR8bw1iLV+h/TJ1WtHIGvCZC5c0=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AECKNqg==</latexit>x2

<latexit sha1_base64="QRlFKTdZFTH2TZmCLuq5ispBsxg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcOno2p</latexit>x1

The partonic coefficient function 
is enhanced by:

Our approx.  
contains all this!

<latexit sha1_base64="R58HPd/rf7Fep12Ilfm8G0aJ0mQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQNyWRoi6LblxWsA9oY5lMJ+3QyUyYmUhDiL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7jx8xqrTjfFuFtfWNza3idmlnd2//wD48aisRS0xaWDAhuz5ShFFOWppqRrqRJCj0Gen4k5uZ33kkUlHB73USES9EI04DipE20sAu9wOJcNpnYvTAq9OzLJ1mA7vi1Jw54Cpxc1IBOZoD+6s/FDgOCdeYIaV6rhNpL0VSU8xIVurHikQIT9CI9AzlKCTKS+fHZ/DUKEMYCGmKazhXf0+kKFQqCX3TGSI9VsveTPzP68U6uPJSyqNYE44Xi4KYQS3gLAk4pJJgzRJDEJbU3ArxGJk0tMmrZEJwl19eJe3zmntRq9/VK43rPI4iOAYnoApccAka4BY0QQtgkIBn8ArerCfrxXq3PhatBSufKYM/sD5/AAPBlQU=</latexit>

logn(x)

x

<latexit sha1_base64="KRpdm4bBHSxzw8tiFqaCN6RPHx4=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKgNVgipgrGBhLBJ9SE2oHNdprTp2ZDuIKsrCr7AwgBArn8HG3+C2GaDlSPfq6Jx7Zd8TxIwq7TjfVmFpeWV1rbhe2tjc2t6xd/daSiQSkyYWTMhOgBRhlJOmppqRTiwJigJG2sHoeuK3H4hUVPA7PY6JH6EBpyHFSBupZx94oUQ49ZgY3EcV9/TxJEtNz3p22ak6U8BF4uakDHI0evaX1xc4iQjXmCGluq4Taz9FUlPMSFbyEkVihEdoQLqGchQR5afTAzJ4bJQ+DIU0xTWcqr83UhQpNY4CMxkhPVTz3kT8z+smOrz0U8rjRBOOZw+FCYNawEkasE8lwZqNDUFYUvNXiIfIJKJNZiUTgjt/8iJpnVXd82rttlauX+VxFMEhOAIV4IILUAc3oAGaAIMMPINX8GY9WS/Wu/UxGy1Y+c4++APr8wfPLZXo</latexit>

logm(1� x)

1� x

Kinematically 
suppressed

Rapidity Factorization has a chance to 
describe LHC pheno due to enhancement 
+ PDF suppression.



25Rapidity Factorization

❖Why should this give anything good? 

❖How well does it work? 

❖Can you compute resummed cross sections?



26ANALYTIC FACTS ABOUT RAPIDITY FACTORIZATION
<latexit sha1_base64="oxRcAXHb17ylI784kLMdWlrsOoc="></latexit>

Q
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A regular partonic cross section!✓ Correct rapidity limit!


✓ Correct threshold limit!


✓ Correct Next-to-Leading Power (NLP) 
in threshold counting at fixed order!




27ANALYTIC FACTS ABOUT RAPIDITY FACTORIZATION

A regular partonic cross section!✓ Correct rapidity limit!


✓ Correct threshold limit!


✓ Correct Next-to-Leading Power (NLP) 
in threshold counting at fixed order!


✓ Correct                                   and 
at NNLP at NNLO in threshold counting.

<latexit sha1_base64="YFQ6m5CGBD+qAFzB6FdXaJEMT8Y=">AAAB+HicbVBNS8NAEJ34WetHox69LBZBEEoiRT0WvfRYwX5AE8pmu2mXbjbp7kaoob/EiwdFvPpTvPlv3LY5aOuDgcd7M8zMCxLOlHacb2ttfWNza7uwU9zd2z8o2YdHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0Ho7uZ336kUrFYPOhJQv0IDwQLGcHaSD27NPYCLNHY0zGqX3RQzy47FWcOtErcnJQhR6Nnf3n9mKQRFZpwrFTXdRLtZ1hqRjidFr1U0QSTER7QrqECR1T52fzwKTozSh+FsTQlNJqrvycyHCk1iQLTGWE9VMveTPzP66Y6vPEzJpJUU0EWi8KUI/PlLAXUZ5ISzSeGYCKZuRWRIZaYaJNV0YTgLr+8SlqXFfeqUr2vlmu3eRwFOIFTOAcXrqEGdWhAEwik8Ayv8GY9WS/Wu/WxaF2z8plj+APr8wc12pIn</latexit>

qq̄ ! H +X
<latexit sha1_base64="tBTVcLcb8ypS3zg6DElq6tNAlcw=">AAAB+XicbVBNS8NAEN34WetX1KOXYBFEoSRS1GPRi8cK9gOaWCbbTbp0dxN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MGVUadf9tlZW19Y3Nktb5e2d3b19++CwpZJMYtLECUtkJwRFGBWkqalmpJNKAjxkpB0O76Z+e0Skool41OOUBBxiQSOKQRupZ9tx7OvE8WPgHJ7OLzo9u+JW3RmcZeIVpIIKNHr2l99PcMaJ0JiBUl3PTXWQg9QUMzIp+5kiKeAhxKRrqABOVJDPLp84p0bpO1EiTQntzNTfEzlwpcY8NJ0c9EAtelPxP6+b6egmyKlIM00Eni+KMuaYX6cxOH0qCdZsbAhgSc2tDh6ABKxNWGUTgrf48jJpXVa9q2rtoVap3xZxlNAxOkFnyEPXqI7uUQM1EUYj9Ixe0ZuVWy/Wu/Uxb12xipkj9AfW5w97fZLr</latexit>

gg ! �⇤ +X

<latexit sha1_base64="Ok94Q6j9OmRmlitQrZmMUffbUcE="></latexit>
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28ANALYTIC FACTS ABOUT RAPIDITY FACTORIZATION

A regular partonic cross section!✓ Correct rapidity limit!


✓ Correct threshold limit!


✓ Correct Next-to-Leading Power (NLP) 
in threshold counting at fixed order!


✓ Correct                                   and 
at NNLP at NNLO in threshold counting.


✓ At fixed order, we know how to compute systematically  
higher power terms for our approximation!

<latexit sha1_base64="YFQ6m5CGBD+qAFzB6FdXaJEMT8Y=">AAAB+HicbVBNS8NAEJ34WetHox69LBZBEEoiRT0WvfRYwX5AE8pmu2mXbjbp7kaoob/EiwdFvPpTvPlv3LY5aOuDgcd7M8zMCxLOlHacb2ttfWNza7uwU9zd2z8o2YdHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0Ho7uZ336kUrFYPOhJQv0IDwQLGcHaSD27NPYCLNHY0zGqX3RQzy47FWcOtErcnJQhR6Nnf3n9mKQRFZpwrFTXdRLtZ1hqRjidFr1U0QSTER7QrqECR1T52fzwKTozSh+FsTQlNJqrvycyHCk1iQLTGWE9VMveTPzP66Y6vPEzJpJUU0EWi8KUI/PlLAXUZ5ISzSeGYCKZuRWRIZaYaJNV0YTgLr+8SlqXFfeqUr2vlmu3eRwFOIFTOAcXrqEGdWhAEwik8Ayv8GY9WS/Wu/WxaF2z8plj+APr8wc12pIn</latexit>
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Test based on example production cross 
sections for the LHC:
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Gluon Fusion Higgs Production Drell-Yan Production
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Use collinear expansion to compute NnLP 
terms to the rapidity approximation:

Gluon Fusion Higgs Production Drell-Yan Production
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✓ Great for large Y!


✓ Within ~5% of NNLO - good for gluons!


Rapidity Factorization at NNLO
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Rapidity Factorization at NNLO
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Subtracting the rapidity approximation 
from the exact cross section:
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Relatively small residuals beyond the leading power term of the 
rapidity approximation.

Rapidity Factorization at NNLO
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❖Why should this give anything good? 

❖How well does it work? 

❖Can you compute resummed cross sections?
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All our functions satisfy renormalization group equations of the 
form:

With the anomalous dimensions:
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Following relative standard SCETty technology we find:
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Canonical scale choices:

Rapidity Resummation

We implemented and matched to fixed order.

Results logs of 
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Gluon Fusion Higgs Production Drell-Yan Production
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❖ Resummation scale uncertainty comparable in size to FO.


❖ Resummation adds almost nothing for DY and is positive for Higgs.


❖ Resummation certainly possible but probably more just an alternative 
representation of the fixed order accurate cross section. (MHOU).
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▸ N3LO+N3LL’  in progress ->  Gherardo’s talk!


▸ Apply to anything we can think about and do some 
phenomenology.


▸ Extend to top quarks?


▸ Extend to Next-to-Leading Power?


▸ Extend to color-charged final states? 


▸ …




CONCLUSIONS

▸ Rapidity Factorization:  
A framework to approximate color-singlet LHC cross sections.


▸ Rapidity Factorization contains all universal soft and collinear radiation 
factorizing to the Born cross section.


▸ Approximate cross sections contain a good bit of analytic information 
and intriguing patterns (NNLP terms).


▸ This framework should supersede  
threshold approximations / resummation.


▸ We demonstrated our results for Higgs Boson and Drell-Yan production 
and computed the cross sections at NNLO+NNLL’ accuracy.
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Thank you!
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>


