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Why are jet veto cross sections important?

Simplified template cross sections (STXS)

Factorization ingredients

Validation of the singular structure

NNLO matching

Results

NNLL’ resummation and theory nuisance parameters 
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Why are jet veto XS important?
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Many Higgs analyses divide the data into exclusive jet bins

Background decomposition 
changes considerably with 
the # of jets

Reason:

Example:
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0-jet bin: Factorization worked out in: Becher, Neubert ’12
Tackmann, Walsh, Zuberi ’12

Results: NLL+NNLO            Banfi, Salam, Zanderighi ’12
NNLL’+NNLO         Stewart, Tackmann, Walsh, Zuberi ’13
                                         Becher, Neubert, Rothen ’13

1-jet bin: Factorization and results: NLL+NLO       Liu, Petriello ‘12
                                         NLL’+NLO       Liu, Petriello ‘13

Our goal: Higgs+jet @ NNLL’ + NNLO

Some challenges: Different factorization theorem than previous results
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J      power corrections are actually important 

Not all pieces are known: theory nuisance parameters

Logs of what?
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Jet veto cross sections at the LHC

6

Simplified Template Cross Sections (STXS) LHC Higgs XS working group ‘19

Common framework for Higgs measurements at LHC

Reduces theoretical uncertainties folded into measurements

Used to combine different decay channels and experiments

Gluon fusion STXS
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Factorization
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pcutT

Q
⌧ 1, RJ ⌧ 1

<latexit sha1_base64="ZIjlBtL8/9IgFkHjpx3S3Sgywlo="></latexit>

Beams: Ba,b(p
cut
T )

<latexit sha1_base64="JZXCtE0E8NTM8WTsKoMq4Iji8ZY=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEvYTZoNHkFPAiOUUxKiRhmZ10dHD2wUyvGJZ48Ve8eFDEq3/hzb9x8hBUtKChqOqmu8uPlTTI2IczMTk1PTObmcvOLywuLedWVs9MlGgBDRGpSF/43ICSITRQooKLWAMPfAXn/vXhwD+/AW1kFJ5iL4Z2wC9D2ZWCo5W83HoL4RbTGmCF9mmNbsfeKT3xajteLs8KxT1WPnApKzCLYtGSPeaWSyXqDhXG8mSMupd7b3UikQQQolDcmKbLYmynXKMUCvrZVmIg5uKaX0LT0pAHYNrp8IM+3bJKh3YjbStEOlS/T6Q8MKYX+LYz4HhlfnsD8S+vmWD3oJ3KME4QQjFa1E0UxYgO4qAdqUGg6lnChZb2ViquuOYCbWhZG8LXp/R/clYsuKXC7vFuvloZx5EhG2STbBOX7JMqOSJ10iCC3JEH8kSenXvn0XlxXketE854Zo38gPP2CVUOlYM=</latexit>

Jet: J(pTRJ)

<latexit sha1_base64="SB3Ya2fphmvNn8CkwDOK4YHBOuU="></latexit>

Hard: H(pT , Y, yJ)

<latexit sha1_base64="tECU7Nm3t4LGfq4PhAyOjErdL4Q="></latexit>

Soft-sector: ST (pcutT , pcutT RJ)

Depends on two parametrically separated scales: requires further factorization
Chien, Hornig, Lee ‘15

1-signal jet + veto additional jets with 
<latexit sha1_base64="EoC8yRhCu2rKztyS9ZbFK7tmLns=">AAACEHicbVC7SgNBFJ2Nrxhfq5Y2g0G0Crsa1EIkYKFlhLwgiWF2cpMMmX0wc1cMSz7Bxl+xsVDE1tLOv3HyKDTxwL0czrmXmXu8SAqNjvNtpRYWl5ZX0quZtfWNzS17e6eiw1hxKPNQhqrmMQ1SBFBGgRJqkQLmexKqXv9q5FfvQWkRBiUcRND0WTcQHcEZGqllH0atEr007a6B8IAJj3FIG1r49MShE4leQ2XYsrNOzhmDzhN3SrJkimLL/mq0Qx77ECCXTOu660TYTJhCwSUMM41YQ8R4n3WhbmjAfNDNZHzQkB4YpU07oTIVIB2rvzcS5ms98D0z6TPs6VlvJP7n1WPsnDcTEUQxQsAnD3ViSTGko3RoWyjgKAeGMK6E+SvlPaYYR5NhxoTgzp48TyrHOfc0l7/NZwsX0zjSZI/skyPikjNSIDekSMqEk0fyTF7Jm/VkvVjv1sdkNGVNd3bJH1ifP4CenD4=</latexit>

pT > pcutT ⇠ 30 GeV

<latexit sha1_base64="muKZx07F74+dpJjTKlJjSE4VV/4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0XQTZjUYO2u6MZlC/YBbSiT6aQdO5mEmYlQQr/AjQtF3PpJ7vwbJ20EFT1w4XDOvdx7jx9zpjRCH1ZhZXVtfaO4Wdra3tndK+8fdFSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT68zv3tPpWKRuNWzmHohHgsWMIK1kVpnw3IF2fUaqlbrENlogYy47nkVQSdXKiBHc1h+H4wikoRUaMKxUn0HxdpLsdSMcDovDRJFY0ymeEz7hgocUuWli0Pn8MQoIxhE0pTQcKF+n0hxqNQs9E1niPVE/fYy8S+vn+jg0kuZiBNNBVkuChIOdQSzr+GISUo0nxmCiWTmVkgmWGKiTTYlE8LXp/B/0qnazoXtttxK4yqPowiOwDE4BQ6ogQa4AU3QBgRQ8ACewLN1Zz1aL9brsrVg5TOH4Aest0+uzozg</latexit>

)



Soft sector
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<latexit sha1_base64="pN4kLLE4Ug70JMJCLzrvPZ8A9Dc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB9Wn/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6l1Wa/e1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP0gijc8=</latexit>na
<latexit sha1_base64="z/A5oB3u3eIayAcpsdlBd1lGDVI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB9UP+uWKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwBJpo3Q</latexit>nb

<latexit sha1_base64="e48Sd4ED5kJTJPVy0NBrTrRv+RU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi3iqaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlB9m765UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3oX1fP780rtOo+jCEdwDKfgwSXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz8lRo24</latexit>nJ

<latexit sha1_base64="lyKHJkti4V+B3xM1tfgNMuCdeS8=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN+Kqgn1AO5ZMmmlDM8mQZJQy9D/cuFDErf/izr8x085CWw8EDufcw705QcyZNq777RRWVtfWN4qbpa3tnd298v5BS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsYX2d++5EqzaS4N5OY+hEeChYygo2VHnrSmlk2FdP+bb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9nV0/RiVUGKJTKPmHQTP2dSHGk9SQK7GSEzUgvepn4n9dNTHjpp0zEiaGCzBeFCUdGoqwCNGCKEsMnlmCimL0VkRFWmBhbVMmW4C1+eZm0zqreebV2V6vUr/I6inAEx3AKHlxAHW6gAU0goOAZXuHNeXJenHfnYz5acPLMIfyB8/kDCBmS3g==</latexit>

nJ

<latexit sha1_base64="e48Sd4ED5kJTJPVy0NBrTrRv+RU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi3iqaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlB9m765UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3oX1fP780rtOo+jCEdwDKfgwSXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz8lRo24</latexit>nJ

<latexit sha1_base64="pN4kLLE4Ug70JMJCLzrvPZ8A9Dc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB9Wn/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6l1Wa/e1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP0gijc8=</latexit>na
<latexit sha1_base64="z/A5oB3u3eIayAcpsdlBd1lGDVI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB9UP+uWKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1bus1u5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwBJpo3Q</latexit>nb

<latexit sha1_base64="e48Sd4ED5kJTJPVy0NBrTrRv+RU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi3iqaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mnGCfkQHkoecUWOlB9m765UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3oX1fP780rtOo+jCEdwDKfgwSXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz8lRo24</latexit>nJ

Total Soft Global Soft Soft-collinear

<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥

<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥

<latexit sha1_base64="JNVLgzP0dDFRmsTrlPo2XbInToQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL+IpinlAsoTZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdD31m09cGxGpBxzH3A/pQIm+YBSt1Lrv3nakJF63WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2b0TcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/9FOh4gS5YvNF/UQSjMj0edITmjOUY0so08LeStiQasrQRlSwIXiLLy+TxlnZOy9X7iql6lUWRx6O4BhOwYMLqMIN1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+AAmOj1M=</latexit>

RJ ⌧ 1Taking the requires factorization of the total soft function 

<latexit sha1_base64="rrLJhJtPHLcv20R6i/KL5yZx+Xc=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBGkLArQcUqYCNWUfOCPJbZyWwyZPbBzF0xLPkEG3/FxkIRW0s7/8ZJsoWJHrhw5px7mXuPEwquwDS/jdTC4tLySno1s7a+sbmV3d6pqSCSlFVpIALZcIhigvusChwEa4SSEc8RrO4MLsd+/Z5JxQO/AsOQtT3S87nLKQEt2dnDu04lH9qVTgvYA8Q0gtExnn3jW/v6yM7mzII5Af5LrITkUIKynf1qdQMaecwHKohSTcsMoR0TCZwKNsq0IsVCQgekx5qa+sRjqh1PDhrhA610sRtIXT7gifp7IiaeUkPP0Z0egb6a98bif14zAve8HXM/jID5dPqRGwkMAR6ng7tcMgpiqAmhkutdMe0TSSjoDDM6BGv+5L+kdlKwTgvFm2KudJHEkUZ7aB/lkYXOUAldoTKqIooe0TN6RW/Gk/FivBsf09aUkczsohkYnz9KJ5y7</latexit>

ST (pcutT , pcutT RJ)
<latexit sha1_base64="jFe0mRMfssL5YNsJci025UZXVzM=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQxCvIRdCSqeAl48RswLknWZncwmQ2YfzPSqYc2nePGgiFe/xJt/4yTZgyYWNBRV3XR3ebHgCizr28itrK6tb+Q3C1vbO7t7ZnG/paJEUtakkYhkxyOKCR6yJnAQrBNLRgJPsLY3upr67XsmFY/CBoxj5gRkEHKfUwJacs3ibTl2G3c9YI+Q0gQmJ65ZsirWDHiZ2BkpoQx11/zq9SOaBCwEKohSXduKwUmJBE4FmxR6iWIxoSMyYF1NQxIw5aSz0yf4WCt97EdSVwh4pv6eSEmg1DjwdGdAYKgWvan4n9dNwL9wUh7GCbCQzhf5icAQ4WkOuM8loyDGmhAqub4V0yGRhIJOq6BDsBdfXiat04p9VqneVEu1yyyOPDpER6iMbHSOauga1VETUfSAntErejOejBfj3fiYt+aMbOYA/YHx+QMT7ZPg</latexit>

S(pcutT )
<latexit sha1_base64="NOuZpZDj8hVwKlSQI3ci8yDT7/M=">AAACCnicbVC7SgNBFJ2NrxhfUUub0SDEJuxKULEK2IhVjHlBNllmJ5NkyOyDmbtiWLa28VdsLBSx9Qvs/Bsnj0ITD1w4nHMv997jhoIrMM1vI7W0vLK6ll7PbGxube9kd/fqKogkZTUaiEA2XaKY4D6rAQfBmqFkxHMFa7jDq7HfuGdS8cCvwihkbY/0fd7jlICWnOyh7REYUCLiu6RTyYdOtWMDe4CYRpDginNz4mRzZsGcAC8Sa0ZyaIayk/2yuwGNPOYDFUSplmWG0I6JBE4FSzJ2pFhI6JD0WUtTn3hMtePJKwk+1koX9wKpywc8UX9PxMRTauS5unN8uJr3xuJ/XiuC3kU75n4YAfPpdFEvEhgCPM4Fd7lkFMRIE0Il17diOiCSUNDpZXQI1vzLi6R+WrDOCsXbYq50OYsjjQ7QEcojC52jErpGZVRDFD2iZ/SK3own48V4Nz6mrSljNrOP/sD4/AER8Jp5</latexit>

SR(pcutT RJ)

<latexit sha1_base64="JNVLgzP0dDFRmsTrlPo2XbInToQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL+IpinlAsoTZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdD31m09cGxGpBxzH3A/pQIm+YBSt1Lrv3nakJF63WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2b0TcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/9FOh4gS5YvNF/UQSjMj0edITmjOUY0so08LeStiQasrQRlSwIXiLLy+TxlnZOy9X7iql6lUWRx6O4BhOwYMLqMIN1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+AAmOj1M=</latexit>

RJ ⌧ 1

Chien, Hornig, Lee ‘15

<latexit sha1_base64="xrmsuivlTGR90jWnloumYlCnN/I=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0mkqMeCF/FUxX5AG8pmu2mX7m7C7kYooX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0tr6xuVXeruzs7u0fuIdHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbCyU3ud56o0iyWj2aa0EDgkWQRI9jk0sPgDg3cqlfz5kCrxC9IFQo0B+5XfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroOMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEraFzX/sla/r1cbjSKOMpzAKZyDD1fQgFtoQgsIjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AUGeNxA==</latexit>

RJAllows us to resum logs of        in the soft-sector, not just the collinear sector

<latexit sha1_base64="JNVLgzP0dDFRmsTrlPo2XbInToQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL+IpinlAsoTZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdD31m09cGxGpBxzH3A/pQIm+YBSt1Lrv3nakJF63WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2b0TcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/9FOh4gS5YvNF/UQSjMj0edITmjOUY0so08LeStiQasrQRlSwIXiLLy+TxlnZOy9X7iql6lUWRx6O4BhOwYMLqMIN1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+AAmOj1M=</latexit>

RJ ⌧ 1



Nonglobal logarithms
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boost

Jet and soft-collinear function have the same angular scaling but different 
virtuality. This leads to Nonglobal logs (NGLs)

<latexit sha1_base64="pzIZk25HWtEdTXbpYZLp/RU/Brk=">AAAB/HicdVDLSgMxFM3UV62vapdugkWoUMqk9LkruhFXrdgHtGPJpGkbmnmQZIRhqL/ixoUibv0Qd/6NmbaCih643MM595KbY/ucSWWaH0ZibX1jcyu5ndrZ3ds/SB8edaQXCELbxOOe6NlYUs5c2lZMcdrzBcWOzWnXnl3EfveOCsk890aFPrUcPHHZmBGstDRMZwaSObCVux5e3RbzKK/72TCdNQtlE9UrVWgWTBOVyxVN6vVaGSGItBIjC1ZoDtPvg5FHAoe6inAsZR+ZvrIiLBQjnM5Tg0BSH5MZntC+pi52qLSixfFzeKqVERx7Qper4EL9vhFhR8rQsfWkg9VU/vZi8S+vH6hxzYqY6weKumT50DjgUHkwTgKOmKBE8VATTATTt0IyxQITpfNK6RC+fgr/J51iAVUKpVYp2zhfxZEEx+AE5AACVdAAl6AJ2oCAEDyAJ/Bs3BuPxovxuhxNGKudDPgB4+0TMoWTNg==</latexit>

⇠ Q(R2
J , 1, RJ)

<latexit sha1_base64="ujxLgrhbcH3leNgFsh1se+UGm/c="></latexit>

⇠ Q�(R2
J , 1, RJ)

<latexit sha1_base64="nzxP6s1uNS4/2eut4y1XRaAGWjw=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0Wom5BI08eu6Ea6qtIXtiFMptN26GQSZiZCCf0LNy4UcevfuPNvnLQVVPTAhcM593LvPX7EqFSW9WFk1tY3Nrey27md3b39g/zhUUeGscCkjUMWip6PJGGUk7aiipFeJAgKfEa6/vQq9bv3REga8paaRcQN0JjTEcVIaemuUYy8Frz1GudevmCZjmXXyhVomZZlO05Zk1qt6tg2tLWSogBWaHr598EwxHFAuMIMSdm3rUi5CRKKYkbmuUEsSYTwFI1JX1OOAiLdZHHxHJ5pZQhHodDFFVyo3ycSFEg5C3zdGSA1kb+9VPzL68dqVHUTyqNYEY6Xi0YxgyqE6ftwSAXBis00QVhQfSvEEyQQVjqknA7h61P4P+lcmHbZLN2UCvXLVRxZcAJOQRHYoALq4Bo0QRtgwMEDeALPhjQejRfjddmaMVYzx+AHjLdPTsSQDg==</latexit>

J(pTRJ)
<latexit sha1_base64="LFmRyO9smDVOifpZIIempJX7/GI="></latexit>

SR(pcutT RJ)

<latexit sha1_base64="pzIZk25HWtEdTXbpYZLp/RU/Brk=">AAAB/HicdVDLSgMxFM3UV62vapdugkWoUMqk9LkruhFXrdgHtGPJpGkbmnmQZIRhqL/ixoUibv0Qd/6NmbaCih643MM595KbY/ucSWWaH0ZibX1jcyu5ndrZ3ds/SB8edaQXCELbxOOe6NlYUs5c2lZMcdrzBcWOzWnXnl3EfveOCsk890aFPrUcPHHZmBGstDRMZwaSObCVux5e3RbzKK/72TCdNQtlE9UrVWgWTBOVyxVN6vVaGSGItBIjC1ZoDtPvg5FHAoe6inAsZR+ZvrIiLBQjnM5Tg0BSH5MZntC+pi52qLSixfFzeKqVERx7Qper4EL9vhFhR8rQsfWkg9VU/vZi8S+vH6hxzYqY6weKumT50DjgUHkwTgKOmKBE8VATTATTt0IyxQITpfNK6RC+fgr/J51iAVUKpVYp2zhfxZEEx+AE5AACVdAAl6AJ2oCAEDyAJ/Bs3BuPxovxuhxNGKudDPgB4+0TMoWTNg==</latexit>

⇠ Q(R2
J , 1, RJ)

Related to hemisphere NGLs by a boost 
along the jet axis

Use known 5-loop result, which displays excellent convergence

Dasgupta, Salam ’02

Schwartz, Zhu ‘14

Numerical effect is around 0.5 to 2%
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<latexit sha1_base64="SatNnkN/G5hbuUFfX5DlwI2Z1qY=">AAACAHicbVDLSgMxFM34rPU16sKFm2ARKtYyI0XFVcGNywr2Ae10yKSZNjSZCUlGKEM3/oobF4q49TPc+Tem7Sy09cCFwzn3cu89gWBUacf5tpaWV1bX1nMb+c2t7Z1de2+/oeJEYlLHMYtlK0CKMBqRuqaakZaQBPGAkWYwvJ34zUciFY2jBz0SxOOoH9GQYqSN5NuHHUU5LIruWQmK7nlJ+B1BpDj17YJTdqaAi8TNSAFkqPn2V6cX44STSGOGlGq7jtBeiqSmmJFxvpMoIhAeoj5pGxohTpSXTh8YwxOj9GAYS1ORhlP190SKuFIjHphOjvRAzXsT8T+vnejw2ktpJBJNIjxbFCYM6hhO0oA9KgnWbGQIwpKaWyEeIImwNpnlTQju/MuLpHFRdi/LlftKoXqTxZEDR+AYFIELrkAV3IEaqAMMxuAZvII368l6sd6tj1nrkpXNHIA/sD5/AFtPlPY=</latexit>

⇠ (p+, p�, p?)

<latexit sha1_base64="Nw2ij6DfsJwwSib4bDXhmUgk/UI=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBBiE3YlqI0QtEkZIS9I1mV2MpsMmX0wc1cMSwobf8XGQhFbP8LOv3GSbKGJBy4czrmXe+/xYsEVWNa3sbK6tr6xmdvKb+/s7u2bB4ctFSWSsiaNRCQ7HlFM8JA1gYNgnVgyEniCtb3RzdRv3zOpeBQ2YBwzJyCDkPucEtCSaxZ6ig8CUordxl0P2AOkNIHJ6RWuYeyaRatszYCXiZ2RIspQd82vXj+iScBCoIIo1bWtGJyUSOBUsEm+lygWEzoiA9bVNCQBU046e2KCT7TSx34kdYWAZ+rviZQESo0DT3cGBIZq0ZuK/3ndBPxLJ+VhnAAL6XyRnwgMEZ4mgvtcMgpirAmhkutbMR0SSSjo3PI6BHvx5WXSOivb5+XKbaVYvc7iyKECOkYlZKMLVEU1VEdNRNEjekav6M14Ml6Md+Nj3rpiZDNH6A+Mzx9pyZdL</latexit>

�(pcutT ) = H

<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥
<latexit sha1_base64="nzxP6s1uNS4/2eut4y1XRaAGWjw=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0Wom5BI08eu6Ea6qtIXtiFMptN26GQSZiZCCf0LNy4UcevfuPNvnLQVVPTAhcM593LvPX7EqFSW9WFk1tY3Nrey27md3b39g/zhUUeGscCkjUMWip6PJGGUk7aiipFeJAgKfEa6/vQq9bv3REga8paaRcQN0JjTEcVIaemuUYy8Frz1GudevmCZjmXXyhVomZZlO05Zk1qt6tg2tLWSogBWaHr598EwxHFAuMIMSdm3rUi5CRKKYkbmuUEsSYTwFI1JX1OOAiLdZHHxHJ5pZQhHodDFFVyo3ycSFEg5C3zdGSA1kb+9VPzL68dqVHUTyqNYEY6Xi0YxgyqE6ftwSAXBis00QVhQfSvEEyQQVjqknA7h61P4P+lcmHbZLN2UCvXLVRxZcAJOQRHYoALq4Bo0QRtgwMEDeALPhjQejRfjddmaMVYzx+AHjLdPTsSQDg==</latexit>

J(pTRJ)
<latexit sha1_base64="NexjXU7YjnqE/C/lckFisJOgSR4=">AAAB+nicdVDLSgNBEJyN7/ja6NHLYBD0ssyGzcOb6MWjotFAsobZySQZMvtgplcNaz7FiwdFvPol3vwbJzGCihY0FFXddHcFiRQaCHm3cjOzc/MLi0v55ZXVtXW7sHGh41QxXmexjFUjoJpLEfE6CJC8kShOw0Dyy2BwNPYvr7nSIo7OYZhwP6S9SHQFo2Cktl04203a51ct4LeQsRRGe227SJx9t1qulDBxvGqZ1IghpFwinotdh0xQRFOctO23VidmacgjYJJq3XRJAn5GFQgm+SjfSjVPKBvQHm8aGtGQaz+bnD7CO0bp4G6sTEWAJ+r3iYyGWg/DwHSGFPr6tzcW//KaKXRrfiaiJAUesc9F3VRiiPE4B9wRijOQQ0MoU8LcilmfKsrApJU3IXx9iv8nFyXHrTjeqVc8OJzGsYi20DbaRS6qogN0jE5QHTF0g+7RI3qy7qwH69l6+WzNWdOZTfQD1usHdpKUKg==</latexit>

S(pcutT )
<latexit sha1_base64="LFmRyO9smDVOifpZIIempJX7/GI="></latexit>

SR(pcutT RJ)

<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥
<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥

<latexit sha1_base64="fjoMeS/U+MZvuTx72uEMxrGghzY="></latexit>

SNG(pcutT /pT )
<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥

<latexit sha1_base64="pzIZk25HWtEdTXbpYZLp/RU/Brk=">AAAB/HicdVDLSgMxFM3UV62vapdugkWoUMqk9LkruhFXrdgHtGPJpGkbmnmQZIRhqL/ixoUibv0Qd/6NmbaCih643MM595KbY/ucSWWaH0ZibX1jcyu5ndrZ3ds/SB8edaQXCELbxOOe6NlYUs5c2lZMcdrzBcWOzWnXnl3EfveOCsk890aFPrUcPHHZmBGstDRMZwaSObCVux5e3RbzKK/72TCdNQtlE9UrVWgWTBOVyxVN6vVaGSGItBIjC1ZoDtPvg5FHAoe6inAsZR+ZvrIiLBQjnM5Tg0BSH5MZntC+pi52qLSixfFzeKqVERx7Qper4EL9vhFhR8rQsfWkg9VU/vZi8S+vH6hxzYqY6weKumT50DjgUHkwTgKOmKBE8VATTATTt0IyxQITpfNK6RC+fgr/J51iAVUKpVYp2zhfxZEEx+AE5AACVdAAl6AJ2oCAEDyAJ/Bs3BuPxovxuhxNGKudDPgB4+0TMoWTNg==</latexit>

⇠ Q(R2
J , 1, RJ)

<latexit sha1_base64="IBrZq3tlO9e1E28lZlCEFrrZcK0=">AAAB/3icdVBLSwMxGMzWV62vVcGLl2ARKsiy29btHotePLZgH9BdSjabtqHZB0lWKGsP/hUvHhTx6t/w5r8xfQgqOiEwzHxDvoyfMCqkaX5ouZXVtfWN/GZha3tnd0/fP2iLOOWYtHDMYt71kSCMRqQlqWSkm3CCQp+Rjj++mvmdW8IFjaMbOUmIF6JhRAcUI6mkvn7kChrCJnSZygQIlqxzdc76etE0HMe2LyrQNCpOzSqXFTFts1K1oWWYcxTBEo2+/u4GMU5DEknMkBA9y0yklyEuKWZkWnBTQRKEx2hIeopGKCTCy+b7T+GpUgI4iLm6kYRz9XsiQ6EQk9BXkyGSI/Hbm4l/eb1UDhwvo1GSShLhxUODlEEZw1kZMKCcYMkmiiDMqdoV4hHiCEtVWUGV8PVT+D9plw3LNqrNarF+uawjD47BCSgBC9RAHVyDBmgBDO7AA3gCz9q99qi9aK+L0Zy2zByCH9DePgECBpQt</latexit>

⇠ Q�(1, 1, 1)
<latexit sha1_base64="ujxLgrhbcH3leNgFsh1se+UGm/c="></latexit>

⇠ Q�(R2
J , 1, RJ)

<latexit sha1_base64="4gudOjwBfEuyd79MvcXrqh8ymmA="></latexit>

Ba(p
cut
T ,!a)Bb(p

cut
T ,!b)

<latexit sha1_base64="2DfdF1l21+C75cp/xOVABOCQskw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqreZbV2X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuRmPPQ==</latexit>⇥
<latexit sha1_base64="dru43RW8MoFnZK71yaXIpJIr2hg=">AAACBHicdVDLSsNAFJ3UV62vqMtuBotQoZQklNruim5ctmAf0MQymUzboZMHMxOhhC7c+CtuXCji1o9w5984aSOo6IGBwzn3cOceN2JUSMP40HJr6xubW/ntws7u3v6BfnjUE2HMMenikIV84CJBGA1IV1LJyCDiBPkuI313dpn6/VvCBQ2DazmPiOOjSUDHFCOppJFetAX1YadsM5Xx0I1VMSsZPxvpJaNqKNTrMCVmwzAVaTYbltWE5tIyjBLI0B7p77YX4tgngcQMCTE0jUg6CeKSYkYWBTsWJEJ4hiZkqGiAfCKcZHnEAp4qxYPjkKsXSLhUvycS5Asx91016SM5Fb+9VPzLG8Zy3HASGkSxJAFeLRrHDMoQpo1Aj3KCJZsrgjCn6q8QTxFHWKreCqqEr0vh/6RnVc16tdaplVoXWR15UAQnoAxMcA5a4Aq0QRdgcAcewBN41u61R+1Fe12N5rQscwx+QHv7BNg7lvk=</latexit>

⇠ Q(�2, 1,�)

<latexit sha1_base64="J7X/8ECSIkru6iClv/qN6uwEMy8="></latexit>

H(pT , Y, yJ)
<latexit sha1_base64="yf+qv7QXh+I7RY99vWcadBkm/2E=">AAAB9HicdVDLSgMxFM3UV62vqks3wSJUkGFmWtu6K7px2YJ9QDuUTJppQzOZMckUytDvcONCEbd+jDv/xkxbQUXP5cLhnHvJzfEiRqWyrA8js7a+sbmV3c7t7O7tH+QPj9oyjAUmLRyyUHQ9JAmjnLQUVYx0I0FQ4DHS8SY3qd+ZEiFpyO/ULCJugEac+hQjpSW3L2kAm0X7Qtf5IF+wzKtaxbl0oGVaVtUpVVLiVMtOCdpaSVEAKzQG+ff+MMRxQLjCDEnZs61IuQkSimJG5rl+LEmE8ASNSE9TjgIi3WRx9ByeaWUI/VDo5gou1O8bCQqknAWengyQGsvfXir+5fVi5dfchPIoVoTj5UN+zKAKYZoAHFJBsGIzTRAWVN8K8RgJhJXOKadD+Pop/J+0HdOumOVmuVC/XsWRBSfgFBSBDaqgDm5BA7QABvfgATyBZ2NqPBovxutyNGOsdo7BDxhvn3ItkJs=</latexit>

⇠ Q(1, 1, 1)Full factorization:

Nonsingular properly power suppressed for                   , but not for larger values<latexit sha1_base64="OdsDyBT998HXtWh+pRZ8JmNKeug=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUQ8KBS/iqYr9gHYp2XTahmaza5IVytI/4cWDIl79O978N6btHrT1QcjjvRlm5gWx4Nq47reTW1peWV3Lrxc2Nre2d4q7e3UdJYphjUUiUs2AahRcYs1wI7AZK6RhILARDK8nfuMJleaRfDCjGP2Q9iXvcUaNlZr3ndsrt+x6nWLJflOQReJlpAQZqp3iV7sbsSREaZigWrc8NzZ+SpXhTOC40E40xpQNaR9blkoaovbT6b5jcmSVLulFyj5pyFT93ZHSUOtRGNjKkJqBnvcm4n9eKzG9Cz/lMk4MSjYb1EsEMRGZHE+6XCEzYmQJZYrbXQkbUEWZsREVbAje/MmLpH5S9s7Kp3enpcplFkceDuAQjsGDc6jADVShBgwEPMMrvDmPzovz7nzMSnNO1rMPf+B8/gA2cY7E</latexit>

RJ = 0.01
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This is indicative of                      power corrections 

Knows about          and 

<latexit sha1_base64="+HklaKatFV3g3VAqmdAmQIl0+g8=">AAACA3icbVDJSgNBEO1xjXGLetNLYxDiJcyEoB6DXsRTlGyQZejp9CRNenqG7hoxDAEv/ooXD4p49Se8+Td2loMmPih4vFdFVT0vElyDbX9bS8srq2vrqY305tb2zm5mb7+mw1hRVqWhCFXDI5oJLlkVOAjWiBQjgSdY3Rtcjf36PVOah7ICw4i1A9KT3OeUgJHczOGde9Mp4JaQOBe5lU4L2AMkNIbRqZvJ2nl7ArxInBnJohnKbuar1Q1pHDAJVBCtm44dQTshCjgVbJRuxZpFhA5IjzUNlSRgup1MfhjhE6N0sR8qUxLwRP09kZBA62Hgmc6AQF/Pe2PxP68Zg3/RTriMYmCSThf5scAQ4nEguMsVoyCGhhCquLkV0z5RhIKJLW1CcOZfXiS1Qt45yxdvi9nS5SyOFDpCxyiHHHSOSugalVEVUfSIntErerOerBfr3fqYti5Zs5kD9AfW5w+to5bw</latexit>

R2
J ln(pcutT )

Where do they come from? The soft-sector 
<latexit sha1_base64="a4dDQJnOh/z9Msz7YxMn9NeXLpM=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK/YI2LZvtpl262YTdiVpC/4cXD4p49b9489+4bXPQ1gcDj/dmmJnnx4JrdJxvK7e2vrG5ld8u7Ozu7R8UD4+aOkoUZQ0aiUi1faKZ4JI1kKNg7VgxEvqCtfzx7cxvPTCleSTrOImZF5Kh5AGnBI3Ui/v1XhfZE6Y0wWm/WHLKzhz2KnEzUoIMtX7xqzuIaBIyiVQQrTuuE6OXEoWcCjYtdBPNYkLHZMg6hkoSMu2l86un9plRBnYQKVMS7bn6eyIlodaT0DedIcGRXvZm4n9eJ8Hg2ku5jBNkki4WBYmwMbJnEdgDrhhFMTGEUMXNrTYdEUUomqAKJgR3+eVV0rwou5flyn2lVL3J4sjDCZzCObhwBVW4gxo0gIKCZ3iFN+vRerHerY9Fa87KZo7hD6zPHylGkvU=</latexit>

pcutT

<latexit sha1_base64="iERO0CZCUmKN9N/iLEAB6B7yUzw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL+IpPvKAZAmzk0kyZHZ2mekVwpJP8OJBEa9+kTf/xkmyB00saCiquunuCmIpDLrut5NbWV1b38hvFra2d3b3ivsHDRMlmvE6i2SkWwE1XArF6yhQ8lasOQ0DyZvB6HrqN5+4NiJSjziOuR/SgRJ9wSha6eG+e9stltyyOwNZJl5GSpCh1i1+dXoRS0KukElqTNtzY/RTqlEwySeFTmJ4TNmIDnjbUkVDbvx0duqEnFilR/qRtqWQzNTfEykNjRmHge0MKQ7NojcV//PaCfYv/VSoOEGu2HxRP5EEIzL9m/SE5gzl2BLKtLC3EjakmjK06RRsCN7iy8ukcVb2zsuVu0qpepXFkYcjOIZT8OACqnADNagDgwE8wyu8OdJ5cd6dj3lrzslmDuEPnM8f+o+NnA==</latexit>

RJ

Compute              power corrections to the total-soft function:
<latexit sha1_base64="u+k02QHHTqX4E7HyEnqpOhNhya4="></latexit>
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<latexit sha1_base64="rdHYhvqrzD+2Ozc14yvSJnf1Gi8=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQNyUpRV24KLgRN1axD2hjmEwn7dDJJMxMxBLyK25cKOLWH3Hn3zhps9DWAwOHc+7lnjlexKhUlvVtFFZW19Y3ipulre2d3T1zv9yRYSwwaeOQhaLnIUkY5aStqGKkFwmCAo+Rrje5zPzuIxGShvxeTSPiBGjEqU8xUlpyzfIgQGqMEUtu0uqde/1QP3HNilWzZoDLxM5JBeRouebXYBjiOCBcYYak7NtWpJwECUUxI2lpEEsSITxBI9LXlKOASCeZZU/hsVaG0A+FflzBmfp7I0GBlNPA05NZUrnoZeJ/Xj9W/rmTUB7FinA8P+THDKoQZkXAIRUEKzbVBGFBdVaIx0ggrHRdJV2CvfjlZdKp1+zTWuO2UWle5HUUwSE4AlVggzPQBFegBdoAgyfwDF7Bm5EaL8a78TEfLRj5zgH4A+PzB/ihk7s=</latexit>

O(R2
J)

It works👍



Going NNLL’

13

What is needed for NNLL’ :

Cusp anom dim            and beta-function      to 3-loops
<latexit sha1_base64="LamulbQ6qoSfYWRsQftxvNq6Q60=">AAAB+3icbVBNS8NAEN3Ur1q/aj16WSyCp5KIqMeiBz1WsB/QhLDZbtqlu0nYnUhLyF/x4kERr/4Rb/4bt20O2vpg4PHeDDPzgkRwDbb9bZXW1jc2t8rblZ3dvf2D6mGto+NUUdamsYhVLyCaCR6xNnAQrJcoRmQgWDcY38787hNTmsfRI0wT5kkyjHjIKQEj+dWae0ekJL4LbAIZTXWS+9W63bDnwKvEKUgdFWj51S93ENNUsgioIFr3HTsBLyMKOBUsr7ipZgmhYzJkfUMjIpn2svntOT41ygCHsTIVAZ6rvycyIrWeysB0SgIjvezNxP+8fgrhtZfxKEmBRXSxKEwFhhjPgsADrhgFMTWEUMXNrZiOiCIUTFwVE4Kz/PIq6Zw3nMvGxcNFvXlTxFFGx+gEnSEHXaEmukct1EYUTdAzekVvVm69WO/Wx6K1ZBUzR+gPrM8fpP6U2g==</latexit>

�cusp

<latexit sha1_base64="jg+Kqz9hkaMlnbOpR7HuSvWm5ww=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXQ6a2td0V3bisYB/YDiWTZtrQJDMkGaEM/Qs3LhRx69+482/MtBVU9MCFwzn3cu89QcyZNgh9OCura+sbm7mt/PbO7t5+4eCwraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wucr8zj1VmkXy1kxj6gs8kixkBBsr3fXJmJKJwGoyKBSRi6qVOqpD5FaQV5sThKq10jn0LMlQBEs0B4X3/jAiiaDSEI617nkoNn6KlWGE01m+n2gaYzLBI9qzVGJBtZ/OL57BU6sMYRgpW9LAufp9IsVC66kIbKfAZqx/e5n4l9dLTFjzUybjxFBJFovChEMTwex9OGSKEsOnlmCimL0VkjFWmBgbUt6G8PUp/J+0S65Xdcs35WLjchlHDhyDE3AGPHABGuAaNEELECDBA3gCz452Hp0X53XRuuIsZ47ADzhvnxAykTM=</latexit>X
Non-cusp anom dim     and boundary conditions              to 2-loops?

<latexit sha1_base64="PMKb8s0TGOMxPUdw39/9TotpuIg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3w850kG15tbdBcg68QpSgwKtQfWrP0xYFnOFTFJjep6bYpBTjYJJPqv0M8NTyiZ0xHuWKhpzE+SLY2fkwipDEiXalkKyUH9P5DQ2ZhqHtjOmODar3lz8z+tlGN0GuVBphlyx5aIokwQTMv+cDIXmDOXUEsq0sLcSNqaaMrT5VGwI3urL66R9Vfeu642HRq3ZLOIowxmcwyV4cANNuIcW+MBAwDO8wpujnBfn3flYtpacYuYU/sD5/AHGKo6r</latexit>

�

<latexit sha1_base64="wrpw332oZu9D5zOSlcQU26mUUyQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF48RzAOSJfROZpMxM7PLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp2R2glNgrV/yqPwdZJUFOKpCj3it/dfsJzSRTlgo0phP4qQ0nqC2ngk1L3cywFOkIB6zjqELJTDiZXzslZ07pkzjRrpQlc/X3xASlMWMZuU6JdmiWvZn4n9fJbHwTTrhKM8sUXSyKM0FsQmavkz7XjFoxdgSp5u5WQoeokVoXUMmFECy/vEqaF9Xgqnp5f1mp1fI4inACp3AOAVxDDe6gDg2g8AjP8ApvXuK9eO/ex6K14OUzx/AH3ucPiT+PHA==</latexit>�
<latexit sha1_base64="SMbmnW3dwbUiqCTLlQJiRUggJk8=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSLUS0mkqMdCLx4r2A9oQ9lsN+3SzSbsToQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+OxubW9s7u4W94v7B4dFx6eS0beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeYNOZ+54lrI2L1iNOE+xEdKREKRtFKvUalT2UypgNzNSiV3aq7AFknXk7KkKM5KH31hzFLI66QSWpMz3MT9DOqUTDJZ8V+anhC2YSOeM9SRSNu/Gxx8oxcWmVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwzs/EypJkSu2XBSmkmBM5v+TodCcoZxaQpkW9lbCxlRThjalog3BW315nbSvq95NtfZQK9freRwFOIcLqIAHt1CHe2hCCxjE8Ayv8Oag8+K8Ox/L1g0nnzmDP3A+fwBxsZC3</latexit>

C(↵s)

<latexit sha1_base64="wrpw332oZu9D5zOSlcQU26mUUyQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF48RzAOSJfROZpMxM7PLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp2R2glNgrV/yqPwdZJUFOKpCj3it/dfsJzSRTlgo0phP4qQ0nqC2ngk1L3cywFOkIB6zjqELJTDiZXzslZ07pkzjRrpQlc/X3xASlMWMZuU6JdmiWvZn4n9fJbHwTTrhKM8sUXSyKM0FsQmavkz7XjFoxdgSp5u5WQoeokVoXUMmFECy/vEqaF9Xgqnp5f1mp1fI4inACp3AOAVxDDe6gDg2g8AjP8ApvXuK9eO/ex6K14OUzx/AH3ucPiT+PHA==</latexit>�

<latexit sha1_base64="SMbmnW3dwbUiqCTLlQJiRUggJk8=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSLUS0mkqMdCLx4r2A9oQ9lsN+3SzSbsToQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+OxubW9s7u4W94v7B4dFx6eS0beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeYNOZ+54lrI2L1iNOE+xEdKREKRtFKvUalT2UypgNzNSiV3aq7AFknXk7KkKM5KH31hzFLI66QSWpMz3MT9DOqUTDJZ8V+anhC2YSOeM9SRSNu/Gxx8oxcWmVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwzs/EypJkSu2XBSmkmBM5v+TodCcoZxaQpkW9lbCxlRThjalog3BW315nbSvq95NtfZQK9freRwFOIcLqIAHt1CHe2hCCxjE8Ayv8Oag8+K8Ox/L1g0nnzmDP3A+fwBxsZC3</latexit>

C(↵s)

<latexit sha1_base64="7I4Xgl3aaQFSG66eNZsDuqs7U0s=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRLqe2t6MVjC7YW2qVk09k2NptdkqxQlv4CLx4U8epP8ua/MdtWUNEHA4/3ZpiZ58eCa0PIh5NbW9/Y3MpvF3Z29/YPiodHXR0likGHRSJSPZ9qEFxCx3AjoBcroKEv4NafXmX+7T0ozSN5Y2YxeCEdSx5wRo2V2pfDYomUiUWthjPi1olrSaNRr1Qa2F1YhJTQCq1h8X0wilgSgjRMUK37LomNl1JlOBMwLwwSDTFlUzqGvqWShqC9dHHoHJ9ZZYSDSNmSBi/U7xMpDbWehb7tDKmZ6N9eJv7l9RMT1L2UyzgxINlyUZAIbCKcfY1HXAEzYmYJZYrbWzGbUEWZsdkUbAhfn+L/SbdSdmvlartaajZXceTRCTpF58hFF6iJrlELdRBDgB7QE3p27pxH58V5XbbmnNXMMfoB5+0T7fqNCg==</latexit>

B
<latexit sha1_base64="an/9wR4kTjnMIDaSC3makIUHBuA=">AAAB6HicdVDLSgMxFM3UV62vqks3wSK4GhJx+tgV3IirFuwD2qFk0kwbm8kMSUYoQ7/AjQtF3PpJ7vwb04egogcuHM65l3vvCRLBtUHow8mtrW9sbuW3Czu7e/sHxcOjto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWCydXc79wzpXksb800YX5ERpKHnBJjpebNoFhCrodwrVyByEUIe17Zklqt6mEMsVXmKIEVGoPie38Y0zRi0lBBtO5hlBg/I8pwKtis0E81SwidkBHrWSpJxLSfLQ6dwTOrDGEYK1vSwIX6fSIjkdbTKLCdETFj/dubi395vdSEVT/jMkkNk3S5KEwFNDGcfw2HXDFqxNQSQhW3t0I6JopQY7Mp2BC+PoX/k/aFi8vuZfOyVK+v4siDE3AKzgEGFVAH16ABWoACBh7AE3h27pxH58V5XbbmnNXMMfgB5+0TE5GNIw==</latexit>

J
<latexit sha1_base64="xkXeV93UyGLzwGLr9y0FSAVFjOI=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl5yTMA8IFnC7KQ3GTP7YGZWCEu+wIsHRbz6Sd78G2eTCCpa0FBUddPd5cWcSWVZH0ZuY3Nreye/W9jbPzg8Kh6fdGWUCAodGvFI9D0igbMQOoopDv1YAAk8Dj1vdpP5vXsQkkXhrZrH4AZkEjKfUaK01G6OiiXLvK5XnSsHW6Zl1ZxyNSNOreKUsa2VDCW0RmtUfB+OI5oEECrKiZQD24qVmxKhGOWwKAwTCTGhMzKBgaYhCUC66fLQBb7Qyhj7kdAVKrxUv0+kJJByHni6MyBqKn97mfiXN0iUX3dTFsaJgpCuFvkJxyrC2dd4zARQxeeaECqYvhXTKRGEKp1NQYfw9Sn+n3Qd066alXal1Gis48ijM3SOLpGNaqiBmqiFOogiQA/oCT0bd8aj8WK8rlpzxnrmFP2A8fYJAsWNFw==</latexit>

H
<latexit sha1_base64="P+5pI6+/xxI6GEOeWjThXxRRHV0=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbvJJia3gBePCZoHJEuYnUySMbOzy8ysEJZ8gRcPinj1k7z5N04egooWNBRV3XR3BTFnSjvOh7W2vrG5tZ3Zye7u7R8c5o6OWypKJKFNEvFIdgKsKGeCNjXTnHZiSXEYcNoOJldzv31PpWKRuNXTmPohHgk2ZARrIzVu+rm8Y1cLlWKhhBzbqzhesWyIU3KrXhG5trNAHlao93PvvUFEkpAKTThWqus6sfZTLDUjnM6yvUTRGJMJHtGuoQKHVPnp4tAZOjfKAA0jaUpotFC/T6Q4VGoaBqYzxHqsfntz8S+vm+hhxU+ZiBNNBVkuGiYc6QjNv0YDJinRfGoIJpKZWxEZY4mJNtlkTQhfn6L/Satgu2Xba3j5Wm0VRwZO4QwuwIVLqME11KEJBCg8wBM8W3fWo/VivS5b16zVzAn8gPX2CR7IjSo=</latexit>

S
<latexit sha1_base64="WLju9wsi7GSXWSBMEghR3cU/NYY=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExcTTowIOxI3LjEB2ACI+mUAg2dzth2SMiE73DjQmPc+jHu/Bs7gIkaPUmTk3PuzT09fsSZ0gh9WJmV1bX1jexmbmt7Z3cvv3/QUmEsCW2SkIfy1seKciZoUzPN6W0kKQ58Ttv++Dz12xMqFQvFjZ5G1AvwULABI1gbyesGWI8I5sn17O6qly8gu1aslopliGy3itxSxRBUdmpuCTo2mqMAlmj08u/dfkjigApNOFaq46BIewmWmhFOZ7lurGiEyRgPacdQgQOqvGQeegZPjNKHg1CaJzScq983EhwoNQ18M5mGVL+9VPzL68R6UPUSJqJYU0EWhwYxhzqEaQOwzyQlmk8NwUQykxWSEZaYaNNTzpTw9VP4P2kVbadiu5duoV5f1pEFR+AYnAIHnIE6uAAN0AQE3IMH8ASerYn1aL1Yr4vRjLXcOQQ/YL19AlpskoA=</latexit>

SR

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="HvQ512POwxjoE6JT66PcMO3VMeY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYhC8GHZDUI8BLx4jmAckS5iddJIhszPrTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+6uMBbcoOd9O2vrG5tb27md/O7e/sFh4ei4YVSiGdSZEkq3QmpAcAl15CigFWugUSigGY5uZ35zDNpwJR9wEkMQ0YHkfc4oWinoIDxhWr4USsXTbqHolbw53FXiZ6RIMtS6ha9OT7EkAolMUGPavhdjkFKNnAmY5juJgZiyER1A21JJIzBBOj966p5bpef2lbYl0Z2rvydSGhkziULbGVEcmmVvJv7ntRPs3wQpl3GCINliUT8RLip3loDb4xoYiokllGlub3XZkGrK0OaUtyH4yy+vkka55F+VKveVYrWaxZEjp+SMXBCfXJMquSM1UieMPJJn8krenLHz4rw7H4vWNSebOSF/4Hz+AOz7kjU=</latexit>

2-loop

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

Hard: 

Beam: 
Quark jet: 

Gehrmann, Jaquier, Glover, Koukoutsakis ’12;     Becher, Bell, Lorentzen, Marti ‘14

Bell, Brune, Das, Wald ’22;       Abreu, Gaunt, Monni, Rottoli, Szafron ’22          

Liu, Liu, Moch ‘21

<latexit sha1_base64="+q8rBU4J7ybnu7xl3sqdGJoUqBI="></latexit>

= known
<latexit sha1_base64="G2IarnNDgsHCjYzpVxNZWd7vso0="></latexit>

= unknown



Going NNLL’

14

RG consistency gives most anomalous dimensions:
<latexit sha1_base64="/YNNBkJzYKzSSLvJVaZ9fHRjz3c="></latexit>

�

H
+ �

S
+ �j

S + �j

J
+ �a

B
+ �b

B
= 0

<latexit sha1_base64="wrpw332oZu9D5zOSlcQU26mUUyQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF48RzAOSJfROZpMxM7PLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp2R2glNgrV/yqPwdZJUFOKpCj3it/dfsJzSRTlgo0phP4qQ0nqC2ngk1L3cywFOkIB6zjqELJTDiZXzslZ07pkzjRrpQlc/X3xASlMWMZuU6JdmiWvZn4n9fJbHwTTrhKM8sUXSyKM0FsQmavkz7XjFoxdgSp5u5WQoeokVoXUMmFECy/vEqaF9Xgqnp5f1mp1fI4inACp3AOAVxDDe6gDg2g8AjP8ApvXuK9eO/ex6K14OUzx/AH3ucPiT+PHA==</latexit>�

<latexit sha1_base64="SMbmnW3dwbUiqCTLlQJiRUggJk8=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSLUS0mkqMdCLx4r2A9oQ9lsN+3SzSbsToQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+OxubW9s7u4W94v7B4dFx6eS0beJUM95isYx1N6CGS6F4CwVK3k00p1EgeSeYNOZ+54lrI2L1iNOE+xEdKREKRtFKvUalT2UypgNzNSiV3aq7AFknXk7KkKM5KH31hzFLI66QSWpMz3MT9DOqUTDJZ8V+anhC2YSOeM9SRSNu/Gxx8oxcWmVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwzs/EypJkSu2XBSmkmBM5v+TodCcoZxaQpkW9lbCxlRThjalog3BW315nbSvq95NtfZQK9freRwFOIcLqIAHt1CHe2hCCxjE8Ayv8Oag8+K8Ox/L1g0nnzmDP3A+fwBxsZC3</latexit>

C(↵s)

<latexit sha1_base64="7I4Xgl3aaQFSG66eNZsDuqs7U0s=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRLqe2t6MVjC7YW2qVk09k2NptdkqxQlv4CLx4U8epP8ua/MdtWUNEHA4/3ZpiZ58eCa0PIh5NbW9/Y3MpvF3Z29/YPiodHXR0likGHRSJSPZ9qEFxCx3AjoBcroKEv4NafXmX+7T0ozSN5Y2YxeCEdSx5wRo2V2pfDYomUiUWthjPi1olrSaNRr1Qa2F1YhJTQCq1h8X0wilgSgjRMUK37LomNl1JlOBMwLwwSDTFlUzqGvqWShqC9dHHoHJ9ZZYSDSNmSBi/U7xMpDbWehb7tDKmZ6N9eJv7l9RMT1L2UyzgxINlyUZAIbCKcfY1HXAEzYmYJZYrbWzGbUEWZsdkUbAhfn+L/SbdSdmvlartaajZXceTRCTpF58hFF6iJrlELdRBDgB7QE3p27pxH58V5XbbmnNXMMfoB5+0T7fqNCg==</latexit>

B
<latexit sha1_base64="an/9wR4kTjnMIDaSC3makIUHBuA=">AAAB6HicdVDLSgMxFM3UV62vqks3wSK4GhJx+tgV3IirFuwD2qFk0kwbm8kMSUYoQ7/AjQtF3PpJ7vwb04egogcuHM65l3vvCRLBtUHow8mtrW9sbuW3Czu7e/sHxcOjto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWCydXc79wzpXksb800YX5ERpKHnBJjpebNoFhCrodwrVyByEUIe17Zklqt6mEMsVXmKIEVGoPie38Y0zRi0lBBtO5hlBg/I8pwKtis0E81SwidkBHrWSpJxLSfLQ6dwTOrDGEYK1vSwIX6fSIjkdbTKLCdETFj/dubi395vdSEVT/jMkkNk3S5KEwFNDGcfw2HXDFqxNQSQhW3t0I6JopQY7Mp2BC+PoX/k/aFi8vuZfOyVK+v4siDE3AKzgEGFVAH16ABWoACBh7AE3h27pxH58V5XbbmnNXMMfgB5+0TE5GNIw==</latexit>

J
<latexit sha1_base64="xkXeV93UyGLzwGLr9y0FSAVFjOI=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl5yTMA8IFnC7KQ3GTP7YGZWCEu+wIsHRbz6Sd78G2eTCCpa0FBUddPd5cWcSWVZH0ZuY3Nreye/W9jbPzg8Kh6fdGWUCAodGvFI9D0igbMQOoopDv1YAAk8Dj1vdpP5vXsQkkXhrZrH4AZkEjKfUaK01G6OiiXLvK5XnSsHW6Zl1ZxyNSNOreKUsa2VDCW0RmtUfB+OI5oEECrKiZQD24qVmxKhGOWwKAwTCTGhMzKBgaYhCUC66fLQBb7Qyhj7kdAVKrxUv0+kJJByHni6MyBqKn97mfiXN0iUX3dTFsaJgpCuFvkJxyrC2dd4zARQxeeaECqYvhXTKRGEKp1NQYfw9Sn+n3Qd066alXal1Gis48ijM3SOLpGNaqiBmqiFOogiQA/oCT0bd8aj8WK8rlpzxnrmFP2A8fYJAsWNFw==</latexit>

H
<latexit sha1_base64="P+5pI6+/xxI6GEOeWjThXxRRHV0=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbvJJia3gBePCZoHJEuYnUySMbOzy8ysEJZ8gRcPinj1k7z5N04egooWNBRV3XR3BTFnSjvOh7W2vrG5tZ3Zye7u7R8c5o6OWypKJKFNEvFIdgKsKGeCNjXTnHZiSXEYcNoOJldzv31PpWKRuNXTmPohHgk2ZARrIzVu+rm8Y1cLlWKhhBzbqzhesWyIU3KrXhG5trNAHlao93PvvUFEkpAKTThWqus6sfZTLDUjnM6yvUTRGJMJHtGuoQKHVPnp4tAZOjfKAA0jaUpotFC/T6Q4VGoaBqYzxHqsfntz8S+vm+hhxU+ZiBNNBVkuGiYc6QjNv0YDJinRfGoIJpKZWxEZY4mJNtlkTQhfn6L/Satgu2Xba3j5Wm0VRwZO4QwuwIVLqME11KEJBCg8wBM8W3fWo/VivS5b16zVzAn8gPX2CR7IjSo=</latexit>

S
<latexit sha1_base64="WLju9wsi7GSXWSBMEghR3cU/NYY=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExcTTowIOxI3LjEB2ACI+mUAg2dzth2SMiE73DjQmPc+jHu/Bs7gIkaPUmTk3PuzT09fsSZ0gh9WJmV1bX1jexmbmt7Z3cvv3/QUmEsCW2SkIfy1seKciZoUzPN6W0kKQ58Ttv++Dz12xMqFQvFjZ5G1AvwULABI1gbyesGWI8I5sn17O6qly8gu1aslopliGy3itxSxRBUdmpuCTo2mqMAlmj08u/dfkjigApNOFaq46BIewmWmhFOZ7lurGiEyRgPacdQgQOqvGQeegZPjNKHg1CaJzScq983EhwoNQ18M5mGVL+9VPzL68R6UPUSJqJYU0EWhwYxhzqEaQOwzyQlmk8NwUQykxWSEZaYaNNTzpTw9VP4P2kVbadiu5duoV5f1pEFR+AYnAIHnIE6uAAN0AQE3IMH8ASerYn1aL1Yr4vRjLXcOQQ/YL19AlpskoA=</latexit>

SR

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="HvQ512POwxjoE6JT66PcMO3VMeY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYhC8GHZDUI8BLx4jmAckS5iddJIhszPrTG8wLPkOLx4U8erHePNvnCR70MSChqKqm+6uMBbcoOd9O2vrG5tb27md/O7e/sFh4ei4YVSiGdSZEkq3QmpAcAl15CigFWugUSigGY5uZ35zDNpwJR9wEkMQ0YHkfc4oWinoIDxhWr4USsXTbqHolbw53FXiZ6RIMtS6ha9OT7EkAolMUGPavhdjkFKNnAmY5juJgZiyER1A21JJIzBBOj966p5bpef2lbYl0Z2rvydSGhkziULbGVEcmmVvJv7ntRPs3wQpl3GCINliUT8RLip3loDb4xoYiokllGlub3XZkGrK0OaUtyH4yy+vkka55F+VKveVYrWaxZEjp+SMXBCfXJMquSM1UieMPJJn8krenLHz4rw7H4vWNSebOSF/4Hz+AOz7kjU=</latexit>

2-loop

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="ZugaXqdJiMSk9fDCikselTIjF0k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+nSzSbsboRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBVcG9f9dgobm1vbO8Xd0t7+weFR+fikrZNMMWyxRCSqG1CNgktsGW4EdlOFNA4EdoLx7dzvPKHSPJGPZpKiH9NI8pAzaqz0EEXRoFxxq+4CZJ14OalAjuag/NUfJiyLURomqNY9z02NP6XKcCZwVupnGlPKxjTCnqWSxqj96eLUGbmwypCEibIlDVmovyemNNZ6Ege2M6ZmpFe9ufif18tMeONPuUwzg5ItF4WZICYh87/JkCtkRkwsoUxxeythI6ooMzadkg3BW315nbRrVe+qWr+vVxq1PI4inME5XIIH19CAO2hCCxhE8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwBN6I3G</latexit>ggg
<latexit sha1_base64="DO4rFsl06euAKarQNcAKK5aV/mw=">AAAB8HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSoh5JvHjExAUMbEi3dKGh7S5t14Rs+BVePGiMV3+ON/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlo5TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377SeqNIvlg5kmNBB4KFnECDZWepz0QqyyyWzYL1fcqrsAWideTiqQo9kvf/UGMUkFlYZwrHXXcxMTZFgZRjidlXqppgkmYzykXUslFlQH2eLgGbqwygBFsbIlDVqovycyLLSeitB2CmxGetWbi/953dREN0HGZJIaKslyUZRyZGI0/x4NmKLE8KklmChmb0VkhBUmxmZUsiF4qy+vk1at6l1V6/f1SqOWx1GEMziHS/DgGhpwB03wgYCAZ3iFN0c5L86787FsLTj5zCn8gfP5Ay9VkJ8=</latexit>

qq̄g
<latexit sha1_base64="fDScEjQakkh7TWFmhwuT5CfWiKI=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvHisaD+gXUo2zW5Dk+w2yQpl6U/w4kERr/4ib/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3QBrypmkLcMMp91EUSwCTjvB+Hbud56o0iyWj2aaUF/gSLKQEWys9DCJJoNyxa26C6B14uWkAjmag/JXfxiTVFBpCMda9zw3MX6GlWGE01mpn2qaYDLGEe1ZKrGg2s8Wp87QhVWGKIyVLWnQQv09kWGh9VQEtlNgM9Kr3lz8z+ulJrzxMyaT1FBJlovClCMTo/nfaMgUJYZPLcFEMXsrIiOsMDE2nZINwVt9eZ20a1Xvqlq/r1catTyOIpzBOVyCB9fQgDtoQgsIRPAMr/DmcOfFeXc+lq0FJ585hT9wPn8AbEyN2g==</latexit>qgq <latexit sha1_base64="bhauEpBwj0NevdKVkkwHflO0l+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+nSzSbuToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNkmmGW+xRCb6IaCGS6F4CwVK/pBqTuNA8k4wup75nSeujUjUPY5T7sc0UiIUjKKV7qLHqF+uuFV3DrJKvJxUIEezX/7qDRKWxVwhk9SYruem6E+oRsEkn5Z6meEpZSMa8a6lisbc+JP5qVNyZpUBCRNtSyGZq78nJjQ2ZhwHtjOmODTL3kz8z+tmGF75E6HSDLlii0VhJgkmZPY3GQjNGcqxJZRpYW8lbEg1ZWjTKdkQvOWXV0m7VvUuqvXbeqVRy+Mowgmcwjl4cAkNuIEmtIBBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wddGo3Q</latexit>gqg

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="hep7KbXLnKjf7S5wE4cnXU4+omk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY8kXjxCIo8ENmR2aGBkdnadmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT27nffkKleSTvzTRGP6QjyYecUWOlxmO/WHLL7gJknXgZKUGGer/41RtELAlRGiao1l3PjY2fUmU4Ezgr9BKNMWUTOsKupZKGqP10ceiMXFhlQIaRsiUNWai/J1Iaaj0NA9sZUjPWq95c/M/rJmZ446dcxolByZaLhokgJiLzr8mAK2RGTC2hTHF7K2FjqigzNpuCDcFbfXmdtCpl76pcbVRLtUoWRx7O4BwuwYNrqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/ANm7jO4=</latexit>q <latexit sha1_base64="7LEUTiy7hC8bWm6NaQBWeYVhaJ4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp6rHgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUHA1KZbfiLkDWiZeTMuRoDEpf/WHM0gilYYJq3fPcxPgZVYYzgbNiP9WYUDahI+xZKmmE2s8Wh87IpVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNkUbgrf68jppVyvedaXWrJXr1TyOApzDBVyBBzdQh3toQAsYIDzDK7w5j86L8+58LFs3nHzmDP7A+fwBypOM5A==</latexit>g

<latexit sha1_base64="+q8rBU4J7ybnu7xl3sqdGJoUqBI="></latexit>

= known
<latexit sha1_base64="G2IarnNDgsHCjYzpVxNZWd7vso0="></latexit>

= unknown
<latexit sha1_base64="wuTc8cD5O6zPRoviZkL1WbS5aco="></latexit>

= from consistency

We treat              as theory nuisance parameters (TNP)
<latexit sha1_base64="RFchYnHxahLBvwcI4T2FTyL0PVk="></latexit>

�q
S , �

g
S

What about the unknown boundary conditions?
See Frank’s San Diego Talk

https://indico.physics.lbl.gov/event/694/contributions/3344/attachments/1848/2280/2019-03-27_SCET_NPs.pdf


Going NNLL’
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Unknown boundary conditions: solving RGE perturbatively gives log structure 

solve perturbatively
<latexit sha1_base64="Ca6f7Td9T1Bokhu7MjCbP7llQXg="></latexit>

LS = ln

✓
µ

pJTRJ

◆

Theory Nuisance Parameter

Coefficients of logs written in terms of anom. dim.

Constant piece             treated as a TNP
<latexit sha1_base64="7wXD+5sV7VcAUqOd365xssWvLVE=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIEULYDUE9Brx4jGIekKzL7GQ2GTP7YGZWiEu+xIsHRbz6Kd78GyfJHjSxoKGo6qa7y4s5k8qyvo3c2vrG5lZ+u7Czu7dfNA8O2zJKBKEtEvFIdD0sKWchbSmmOO3GguLA47Tjja9mfueRCsmi8E5NYuoEeBgynxGstOSaRek+3Ke3FdSvoHLtbOqaJatqzYFWiZ2REmRouuZXfxCRJKChIhxL2bOtWDkpFooRTqeFfiJpjMkYD2lP0xAHVDrp/PApOtXKAPmR0BUqNFd/T6Q4kHISeLozwGokl72Z+J/XS5R/6aQsjBNFQ7JY5CccqQjNUkADJihRfKIJJoLpWxEZYYGJ0lkVdAj28surpF2r2ufV+k291GhkceThGE6gDDZcQAOuoQktIJDAM7zCm/FkvBjvxseiNWdkM0fwB8bnD2ybkaM=</latexit>

sR, (2)
j

See Frank’s San Diego Talk

https://indico.physics.lbl.gov/event/694/contributions/3344/attachments/1848/2280/2019-03-27_SCET_NPs.pdf
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Preliminary results
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        cumulant + integrated over 
<latexit sha1_base64="IFBCjqlJK0cavRIBuUzZ30jqLwk=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqMeAF48R8oK8mJ30JkNmZ5eZXjUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7i4/lsKg6347ubX1jc2t/HZhZ3dv/6B4eNQwUaI51HkkI93ymQEpFNRRoIRWrIGFvoSmP76d+c0H0EZEqoaTGLohGyoRCM7QSr24X+t1EJ4w5QlO+8WSW3bnoKvEy0iJZKj2i1+dQcSTEBRyyYxpe26M3ZRpFFzCtNBJDMSMj9kQ2pYqFoLppvOrp/TMKgMaRNqWQjpXf0+kLDRmEvq2M2Q4MsveTPzPaycY3HRToeIEQfHFoiCRFCM6i4AOhAaOcmIJ41rYWykfMc042qAKNgRv+eVV0rgoe1fly/vLUqWSxZEnJ+SUnBOPXJMKuSNVUiecaPJMXsmb8+i8OO/Ox6I152Qzx+QPnM8fKKyS8w==</latexit>

pcutT

<latexit sha1_base64="DPzLJNNdF1qqdQJWJOIc99VJlY4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBS48V+gVtLJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZVayaD5WB+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tjp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasI7P+MySQ1KtlwUpoKYmMw/J0OukBkxtYQyxe2thI2poszYfEo2BG/15XXSvqp6N9Xrh+tKrZbHUYQzOIdL8OAWalCHBrSAAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDfv2OfA==</latexit>

pH
T

<latexit sha1_base64="gsq3VqHvRAJ4Ki8vQZQEXFLNGOo=">AAACBnicbVDLSgNBEJz1GeMr6lGEwSB4Crsa1IsQ8KDHCHlBsobZSScZMvtgplcMS05e/BUvHhTx6jd482+cJHvQxIKGmqpupru8SAqNtv1tLSwuLa+sZtay6xubW9u5nd2aDmPFocpDGaqGxzRIEUAVBUpoRAqY70moe4OrsV+/B6VFGFRwGIHrs14guoIzNFI7dxC1K3cthAdMeIyjy1ObTl/0Gmqjdi5vF+wJ6DxxUpInKcrt3FerE/LYhwC5ZFo3HTtCN2EKBZcwyrZiDRHjA9aDpqEB80G7yeSMET0ySod2Q2UqQDpRf08kzNd66Hum02fY17PeWPzPa8bYvXATEUQxQsCnH3VjSTGk40xoRyjgKIeGMK6E2ZXyPlOMo0kua0JwZk+eJ7WTgnNWKN4W86VSGkeG7JNDckwcck5K5IaUSZVw8kieySt5s56sF+vd+pi2LljpzB75A+vzB9KAmLU=</latexit>

pcutT = 30 GeVspectrum
<latexit sha1_base64="DPzLJNNdF1qqdQJWJOIc99VJlY4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBS48V+gVtLJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZVayaD5WB+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tjp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasI7P+MySQ1KtlwUpoKYmMw/J0OukBkxtYQyxe2thI2poszYfEo2BG/15XXSvqp6N9Xrh+tKrZbHUYQzOIdL8OAWalCHBrSAAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDfv2OfA==</latexit>

pH
T

@ nominal 

Low    High STXS bins
<latexit sha1_base64="2jxc3r2i/AFgRlWB4+fsHIceHZQ=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY2myxJVilL/4MXD4p49f9489+YtnvQ1gcDj/dmmJkXJoIb63nfqLCyura+UdwsbW3v7O6V9w+aRqWasgZVQul2SAwTXLKG5VawdqIZiUPBWuHoZuq3Hpk2XMl7O05YEJOB5BGnxDqp2Y20epK9csWrejPgZeLnpAI56r3yV7evaBozaakgxnR8L7FBRrTlVLBJqZsalhA6IgPWcVSSmJkgm107wSdO6eNIaVfS4pn6eyIjsTHjOHSdMbFDs+hNxf+8TmqjqyDjMkktk3S+KEoFtgpPX8d9rhm1YuwIoZq7WzEdEk2odQGVXAj+4svLpHlW9S+q53fnldp1HkcRjuAYTsGHS6jBLdShARQe4Ble4Q0p9ILe0ce8tYDymUP4A/T5A8g6j0c=</latexit>_
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Scales and uncertainties
E.g. Soft-collinear:

<latexit sha1_base64="Vmmn41IylrqWMzb9ily696SvfTQ=">AAACD3icbVDLSgNBEJyNrxhfUY9eBoMSEcJuCOpFCAiSmwrmAdlkmZ1MdMjM7jrTK4Ylf+DFX/HiQRGvXr35N04eB00saCiquunu8iPBNdj2t5Wam19YXEovZ1ZW19Y3sptbNR3GirIqDUWoGj7RTPCAVYGDYI1IMSJ9wep+72zo1++Z0jwMrqEfsZYkNwHvckrASF5235Wx5wJ7gOT8YnDq6jsFifQq7SI+xPnIu25XDtrFgZfN2QV7BDxLnAnJoQkuveyX2wlpLFkAVBCtm44dQSshCjgVbJBxY80iQnvkhjUNDYhkupWM/hngPaN0cDdUpgLAI/X3REKk1n3pm05J4FZPe0PxP68ZQ/eklfAgioEFdLyoGwsMIR6GgztcMQqibwihiptbMb0lilAwEWZMCM70y7OkViw4R4XSVSlXLk/iSKMdtIvyyEHHqIwq6BJVEUWP6Bm9ojfryXqx3q2PcWvKmsxsoz+wPn8AV86bjQ==</latexit>

µFO =
q

m2

H
+ (pH

T
)2

<latexit sha1_base64="klsWjPAqP0P9gG78r+YQ2haCySw=">AAACE3icbVC7SgNBFJ2NrxhfUUubwSCIRdiVoDZCwEZSRc0LsskyO5kkQ2Znl5m7YljyDzb+io2FIrY2dv6Nk0ehiQcGDuecy9x7/EhwDbb9baWWlldW19LrmY3Nre2d7O5eTYexoqxKQxGqhk80E1yyKnAQrBEpRgJfsLo/uBr79XumNA9lBYYRawWkJ3mXUwJG8rInbhB7bkCgT4lI7kZtF9gDJJTIUJqQGF1GXqVdwrdeycvm7Lw9AV4kzozk0AxlL/vldkIaB0wCFUTrpmNH0EqIAk4FG2XcWLOI0AHpsaahkgRMt5LJTSN8ZJQO7obKPAl4ov6eSEig9TDwTXK8vZ73xuJ/XjOG7kUr4TKKgUk6/agbCwwhHheEO1wxCmJoCKGKm10x7RNFKJgaM6YEZ/7kRVI7zTtn+cJNIVcszupIowN0iI6Rg85REV2jMqoiih7RM3pFb9aT9WK9Wx/TaMqazeyjP7A+fwDNhJ62</latexit>

µcanonical
S = pJTRJ

<latexit sha1_base64="72H9cToLaxwdfHrD4k25gKZD5Dg=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIrmoiRd0IBTddVugLmhgm00k7dPJg5kZaQt34K25cKOLWv3Dn3zhps9DWAxfOnHMvc+/xYs4kmOa3VlhZXVvfKG6WtrZ3dvf0/YO2jBJBaItEPBJdD0vKWUhbwIDTbiwoDjxOO97oNvM7D1RIFoVNmMTUCfAgZD4jGJTk6kf2mN3EbvPeBjqGlCQwPc+edVcvmxVzBmOZWDkpoxwNV/+y+xFJAhoC4VjKnmXG4KRYACOcTkt2ImmMyQgPaE/REAdUOunsgqlxqpS+4UdCVQjGTP09keJAykngqc4Aw1Auepn4n9dLwL92UhbGCdCQzD/yE25AZGRxGH0mKAE+UQQTwdSuBhligQmo0EoqBGvx5GXSvqhYl5XqXbVcq+VxFNExOkFnyEJXqIbqqIFaiKBH9Ixe0Zv2pL1o79rHvLWg5TOH6A+0zx+VFpb6</latexit>

⇠ = pcut
T

/pH
T

Resummation region Fixed order region

<latexit sha1_base64="Oq5muDWlKI/NJ+LG8S9gx9fBBTU=">AAAB+nicdVDLTgJBEJzFF+IL9OhlIjHBC1kWBLyRePGIiTwSIGR2GGDC7OxmplchK5/ixYPGePVLvPk3zgImarSSTipV3enucgPBNdj2h5VYW9/Y3Epup3Z29/YP0pnDpvZDRVmD+sJXbZdoJrhkDeAgWDtQjHiuYC13chn7rVumNPflDcwC1vPISPIhpwSM1E9nRv0usClEKpTzXHfKz/rprJ2/qJadcwfbeduuOMVyTJxKySniglFiZNEK9X76vTvwaegxCVQQrTsFO4BeRBRwKtg81Q01CwidkBHrGCqJx3QvWpw+x6dGGeChr0xJwAv1+0REPK1nnms6PQJj/duLxb+8TgjDai/iMgiBSbpcNAwFBh/HOeABV4yCmBlCqOLmVkzHRBEKJq2UCeHrU/w/aTr5Qjlfui5la7VVHEl0jE5QDhVQBdXQFaqjBqLoDj2gJ/Rs3VuP1ov1umxNWKuZI/QD1tsn1AWUYg==</latexit>

grun(⇠)
<latexit sha1_base64="/969JKeEXxJRI6DoQF1XIxk0OyU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W962qtWavU63kcRTiDc7gED26gDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBfPGMvA==</latexit>

1

<latexit sha1_base64="mAFl0QkgO0NaRULDAIt/7UPrQ1M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt5ltXZXq9TreRxFOIFTOAcPrqAOt9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AEOBI2n</latexit>x1
<latexit sha1_base64="4OlgNBIMe7kAfPI+OlSeXyBJ2Ng=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2lZoQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvp75nUeujYjVPU4S7kd0qEQoGEUr3T31a/1yxa26c5BV4uWkAjma/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0m7VvUuqvXbeqXRyOMowgmcwjl4cAkNuIEmtIDBEJ7hFd4c6bw4787HorXg5DPH8AfO5w8PiI2o</latexit>x2

<latexit sha1_base64="LMv7QiYo8keutfEuXxbbQyiZiEg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokW9Vjw4rGi/YA2lM120i7dbMLuRiyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdP/UueqWyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTTPK95lpXpXLddqeRwFOIYTOAMPrqAGt1CHBjAYwDO8wpsjnBfn3fmYt644+cwR/IHz+QMRDI2p</latexit>x3
<latexit sha1_base64="jWeBnx61DKPcFnPzIT0/nWTz8gM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+96T6JcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+yWrurVer1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBeOY3c</latexit>

⇠

Profile function: implements this transition

Profile scale:

Uncertainties: Nuisance parameter variations (not in plot yet)

Scale variations

<latexit sha1_base64="aROcIxWE9hirOp3PZAB4w4/nxRw=">AAAB+XicbVBNS8NAEN3Ur1q/oh69BIvgqSQi6rGgiDcr2A9oQthsJ+3SzQe7k2IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZekAqu0La/jdLK6tr6RnmzsrW9s7tn7h+0VJJJBk2WiER2AqpA8BiayFFAJ5VAo0BAOxheT/32CKTiSfyI4xS8iPZjHnJGUUu+abo3IJD6LsIT5rf3E9+s2jV7BmuZOAWpkgIN3/xyewnLIoiRCapU17FT9HIqkTMBk4qbKUgpG9I+dDWNaQTKy2eXT6wTrfSsMJG6YrRm6u+JnEZKjaNAd0YUB2rRm4r/ed0Mwysv53GaIcRsvijMhIWJNY3B6nEJDMVYE8ok17dabEAlZajDqugQnMWXl0nrrOZc1M4fzqv1ehFHmRyRY3JKHHJJ6uSONEiTMDIiz+SVvBm58WK8Gx/z1pJRzBySPzA+fwCZd5Ol</latexit>

�FO

<latexit sha1_base64="4BWrKSSJi3LINjkfOSZaMpyazes=">AAAB/HicbVBNS8NAEN3Ur1q/oj16CRbBU0mkqMeCHjxWsB/QhLDZTtqlmw92J2IJ9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5QSq4Qtv+Nkpr6xubW+Xtys7u3v6BeXjUUUkmGbRZIhLZC6gCwWNoI0cBvVQCjQIB3WB8PfO7DyAVT+J7nKTgRXQY85Azilryzap7AwKp7yI8Yi5BZdHUN2t23Z7DWiVOQWqkQMs3v9xBwrIIYmSCKtV37BS9nErkTMC04mYKUsrGdAh9TWMagfLy+fFT61QrAytMpK4Yrbn6eyKnkVKTKNCdEcWRWvZm4n9eP8Pwyst5nGYIMVssCjNhYWLNkrAGXAJDMdGEMsn1rRYbUUkZ6rwqOgRn+eVV0jmvOxf1xl2j1mwWcZTJMTkhZ8Qhl6RJbkmLtAkjE/JMXsmb8WS8GO/Gx6K1ZBQzVfIHxucPh0+VWg==</latexit>

�resum
<latexit sha1_base64="+U3hZ7LAWe7IhJcoFF2WXeUho74=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIp6rKgC5cV7APaECbTm3bo5MHMjRhC/RU3LhRx64e482+ctllo64GBwzn3cs8cPxFcoW1/G6W19Y3NrfJ2ZWd3b//APDzqqDiVDNosFrHs+VSB4BG0kaOAXiKBhr6Arj+5nvndB5CKx9E9Zgm4IR1FPOCMopY8szq4AYHUGyA8Yh5SZOOpZ9bsuj2HtUqcgtRIgZZnfg2GMUtDiJAJqlTfsRN0cyqRMwHTyiBVkFA2oSPoaxrREJSbz8NPrVOtDK0glvpFaM3V3xs5DZXKQl9P6nhjtezNxP+8forBlZvzKEkRIrY4FKTCwtiaNWENuQSGItOEMsl1VouNqaQMdV8VXYKz/OVV0jmvOxf1xl2j1mwWdZTJMTkhZ8Qhl6RJbkmLtAkjGXkmr+TNeDJejHfjYzFaMoqdKvkD4/MHWASVOw==</latexit>

�match

vary <latexit sha1_base64="qJHUb1DuqYTk0B0w0BJey5ZGfN8=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqeyKqMeCIN6sYD+gu5Rsmm1Dk+yazBbL0t/hxYMiXv0x3vw3pu0etPXBwOO9GWbmhYngBlz32ymsrK6tbxQ3S1vbO7t75f2DpolTTVmDxiLW7ZAYJrhiDeAgWDvRjMhQsFY4vJ76rRHThsfqAcYJCyTpKx5xSsBKgS/Trg/sCbKbu0m3XHGr7gx4mXg5qaAc9W75y+/FNJVMARXEmI7nJhBkRAOngk1KfmpYQuiQ9FnHUkUkM0E2O3qCT6zSw1GsbSnAM/X3REakMWMZ2k5JYGAWvan4n9dJIboKMq6SFJii80VRKjDEeJoA7nHNKIixJYRqbm/FdEA0oWBzKtkQvMWXl0nzrOpdVM/vzyu1Wh5HER2hY3SKPHSJaugW1VEDUfSIntErenNGzovz7nzMWwtOPnOI/sD5/AET6ZJO</latexit>µFO

<latexit sha1_base64="3kkNnsqw1OsOYfQVCQ8wSLv/d1I=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY8FLx4ruG2hXUo2zbahSXZJskJZ+hu8eFDEqz/Im//GtN2Dtj4YeLw3w8y8KBXcWM/7RqWNza3tnfJuZW//4PCoenzSNkmmKQtoIhLdjYhhgisWWG4F66aaERkJ1okmd3O/88S04Yl6tNOUhZKMFI85JdZJQV9mA29QrXl1bwG8TvyC1KBAa1D96g8TmkmmLBXEmJ7vpTbMibacCjar9DPDUkInZMR6jioimQnzxbEzfOGUIY4T7UpZvFB/T+REGjOVkeuUxI7NqjcX//N6mY1vw5yrNLNM0eWiOBPYJnj+OR5yzagVU0cI1dzdiumYaEKty6fiQvBXX14n7au6f11vPDRqzWYRRxnO4BwuwYcbaMI9tCAAChye4RXekEIv6B19LFtLqJg5hT9Anz+FKo6A</latexit>µ0vary 
<latexit sha1_base64="4q2t3DC4By8WwV2O2qVpnE9Yg5k=">AAAB9HicbVDLSsNAFL3xWeur6tLNYBFcSElqUZcFNy4r2Ae0IUymk3boZBJnJqUl9DvcuFDErR/jzr9x0mahrQfu5XDOvcyd48ecKW3b39ba+sbm1nZhp7i7t39wWDo6bqkokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH91lfntMpWKReNTTmLohHggWMIK1kdyJ51yiiVfN2pVXKtsVew60SpyclCFHwyt99foRSUIqNOFYqa5jx9pNsdSMcDor9hJFY0xGeEC7hgocUuWm86Nn6NwofRRE0pTQaK7+3khxqNQ09M1kiPVQLXuZ+J/XTXRw66ZMxImmgiweChKOdISyBFCfSUo0nxqCiWTmVkSGWGKiTU5FE4Kz/OVV0qpWnOtK7aFWrtfzOApwCmdwAQ7cQB3uoQFNIPAEz/AKb9bYerHerY/F6JqV75zAH1ifP6CckLY=</latexit>x1, x2, x3vary 

<latexit sha1_base64="OHNrXQTrJsUKGaXBwgpisfPRwPE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUrdfxQDId+3q/W3Lo7B1klXkFqUKDZr375g4RlMVfIJDWm57kpBjnVKJjk04qfGZ5SNqZD3rNU0ZibIJ+fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/Xi/D6CbIhUoz5IotFkWZJJiQ2e9kIDRnKCeWUKaFvZWwEdWUoU2oYkPwll9eJe2LundVv3y4rDXuizjKcAKncA4eXEMD7qAJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wdZ6Y+h</latexit>⇢
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Scales and uncertainties
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Impact plots: good convergence 👍

        cumulant + integrated over 
<latexit sha1_base64="IFBCjqlJK0cavRIBuUzZ30jqLwk=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqMeAF48R8oK8mJ30JkNmZ5eZXjUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7i4/lsKg6347ubX1jc2t/HZhZ3dv/6B4eNQwUaI51HkkI93ymQEpFNRRoIRWrIGFvoSmP76d+c0H0EZEqoaTGLohGyoRCM7QSr24X+t1EJ4w5QlO+8WSW3bnoKvEy0iJZKj2i1+dQcSTEBRyyYxpe26M3ZRpFFzCtNBJDMSMj9kQ2pYqFoLppvOrp/TMKgMaRNqWQjpXf0+kLDRmEvq2M2Q4MsveTPzPaycY3HRToeIEQfHFoiCRFCM6i4AOhAaOcmIJ41rYWykfMc042qAKNgRv+eVV0rgoe1fly/vLUqWSxZEnJ+SUnBOPXJMKuSNVUiecaPJMXsmb8+i8OO/Ox6I152Qzx+QPnM8fKKyS8w==</latexit>

pcutT

<latexit sha1_base64="gsq3VqHvRAJ4Ki8vQZQEXFLNGOo=">AAACBnicbVDLSgNBEJz1GeMr6lGEwSB4Crsa1IsQ8KDHCHlBsobZSScZMvtgplcMS05e/BUvHhTx6jd482+cJHvQxIKGmqpupru8SAqNtv1tLSwuLa+sZtay6xubW9u5nd2aDmPFocpDGaqGxzRIEUAVBUpoRAqY70moe4OrsV+/B6VFGFRwGIHrs14guoIzNFI7dxC1K3cthAdMeIyjy1ObTl/0Gmqjdi5vF+wJ6DxxUpInKcrt3FerE/LYhwC5ZFo3HTtCN2EKBZcwyrZiDRHjA9aDpqEB80G7yeSMET0ySod2Q2UqQDpRf08kzNd66Hum02fY17PeWPzPa8bYvXATEUQxQsCnH3VjSTGk40xoRyjgKIeGMK6E2ZXyPlOMo0kua0JwZk+eJ7WTgnNWKN4W86VSGkeG7JNDckwcck5K5IaUSZVw8kieySt5s56sF+vd+pi2LljpzB75A+vzB9KAmLU=</latexit>

pcutT = 30 GeVspectrum
<latexit sha1_base64="DPzLJNNdF1qqdQJWJOIc99VJlY4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBS48V+gVtLJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZVayaD5WB+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tjp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasI7P+MySQ1KtlwUpoKYmMw/J0OukBkxtYQyxe2thI2poszYfEo2BG/15XXSvqp6N9Xrh+tKrZbHUYQzOIdL8OAWalCHBrSAAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDfv2OfA==</latexit>

pH
T

@ nominal 
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Matching to NNLO: how to get the nonsingular

Nuisance parameter variation

What we have: NLO2 , with 
second jet down to 10 GeV

What we want: NNLO1 

From GENEVA and OpenLoops

+ const

<latexit sha1_base64="zDzG8hrmEJrZa/spUbwN0G8D7vU=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8laQU7bHgxWOFfkG/2Gw27dLNJuxO1BL6P7x4UMSr/8Wb/8Ztm4O2Phh4vDfDzDwvFlyj43xbG5tb2zu7ub38/sHh0XHh5LSlo0RR1qSRiFTHI5oJLlkTOQrWiRUjoSdY25vczv32A1OaR7KB05j1QzKSPOCUoJEG8bAx6CF7wrQs/dmwUHRKzgL2OnEzUoQM9WHhq+dHNAmZRCqI1l3XibGfEoWcCjbL9xLNYkInZMS6hkoSMt1PF1fP7Euj+HYQKVMS7YX6eyIlodbT0DOdIcGxXvXm4n9eN8Gg2k+5jBNkki4XBYmwMbLnEdg+V4yimBpCqOLmVpuOiSIUTVB5E4K7+vI6aZVL7nWpcl8p1qpZHDk4hwu4AhduoAZ3UIcmUFDwDK/wZj1aL9a79bFs3bCymTP4A+vzB7hkkqM=</latexit>

p2ndT

<latexit sha1_base64="nWW6KkT8jTrC6L+BdTGW2gv39NY=">AAACFHicbVDLSgNBEJz1GeMr6tHLYBAEIe6GoDkGvHiMkIeQjWF2dpIMmZldZnrFsOQjvPgrXjwo4tWDN//GyQPUxIKGoqqb7q4gFtyA6345S8srq2vrmY3s5tb2zm5ub79hokRTVqeRiPRNQAwTXLE6cBDsJtaMyECwZjC4HPvNO6YNj1QNhjFrS9JTvMspASt1cqe+JNDXMg1HvuE9SfAZ/pHiTu3WB3YPaVGFo04u7xbcCfAi8WYkj2aodnKffhjRRDIFVBBjWp4bQzslGjgVbJT1E8NiQgekx1qWKiKZaaeTp0b42Coh7kbalgI8UX9PpEQaM5SB7Rzfa+a9sfif10qgW26nXMUJMEWni7qJwBDhcUI45JpREENLCNXc3oppn2hCweaYtSF48y8vkkax4J0XStelfKU8iyODDtEROkEeukAVdIWqqI4oekBP6AW9Oo/Os/PmvE9bl5zZzAH6A+fjG+J7n1Q=</latexit> d
�
/d

p2
n
d

T

<latexit sha1_base64="4VDWS+lh2Hp4PseQI7EfhbqZ+x4=">AAAB/3icbVBNS8NAEN34WetXVPDiJViEeimJFO2x4MVjhX5BE8Nmu2mXbjZhdyKW2IN/xYsHRbz6N7z5b9y2OWjrg4HHezPMzAsSzhTY9rexsrq2vrFZ2Cpu7+zu7ZsHh20Vp5LQFol5LLsBVpQzQVvAgNNuIimOAk47weh66nfuqVQsFk0YJ9SL8ECwkBEMWvLNY1exQYTLid+8c4E+QEZSmJz7Zsmu2DNYy8TJSQnlaPjml9uPSRpRAYRjpXqOnYCXYQmMcDopuqmiCSYjPKA9TQWOqPKy2f0T60wrfSuMpS4B1kz9PZHhSKlxFOjOCMNQLXpT8T+vl0JY8zImkhSoIPNFYcotiK1pGFafSUqAjzXBRDJ9q0WGWGICOrKiDsFZfHmZtC8qzmWlelst1Wt5HAV0gk5RGTnoCtXRDWqgFiLoET2jV/RmPBkvxrvxMW9dMfKZI/QHxucPJGiWKg==</latexit> �
(p

cu
t

T
)

10 GeV 10 GeV 30 GeV
<latexit sha1_base64="N26cE137AVRosOpZff8Q7HPYQag=">AAAB9XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY4kXjxiwiuBhcwOszBh9pGZXpVs+A8vHjTGq//izb9xgD0oWEknlarudHd5sRQabfvbym1sbm3v5HcLe/sHh0fF45OWjhLFeJNFMlIdj2ouRcibKFDyTqw4DTzJ297kdu63H7jSIgobOI25G9BRKHzBKBqpHw8a/R7yJ0xZgrNBsWSX7QXIOnEyUoIM9UHxqzeMWBLwEJmkWncdO0Y3pQoFk3xW6CWax5RN6Ih3DQ1pwLWbLq6ekQujDIkfKVMhkoX6eyKlgdbTwDOdAcWxXvXm4n9eN0G/6qYijBPkIVsu8hNJMCLzCMhQKM5QTg2hTAlzK2FjqihDE1TBhOCsvrxOWldl57pcua+UatUsjjycwTlcggM3UIM7qEMTGCh4hld4sx6tF+vd+li25qxs5hT+wPr8ASZEkus=</latexit>

pcutT

Nominal value

+ const can be obtained from the inclusive Higgs       spectrum
at NNLO1, which corresponds to the                  limit.  

<latexit sha1_base64="yGshCtTEHYxsKCr1hyfWTm7Tih4=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBVUmkqMuiG5cV+oImhsl00g6dTMLMjRhC3fgrblwo4ta/cOffOG2z0NYDA4dz7uXOOUHCmQLb/jaWlldW19ZLG+XNre2dXXNvv63iVBLaIjGPZTfAinImaAsYcNpNJMVRwGknGF1P/M49lYrFoglZQr0IDwQLGcGgJd88TPzmnQv0AXKSwtiF2HKZCCHzzYpdtaewFolTkAoq0PDNL7cfkzSiAgjHSvUcOwEvxxIY4XRcdlNFE0xGeEB7mgocUeXl0wRj60QrfSuMpX4CrKn6eyPHkVJZFOjJCMNQzXsT8T+vl0J46eVMJClQQWaHwpRbOuekDqvPJCXAM00wkUz/1SJDLDEBXVpZl+DMR14k7bOqc16t3dYq9auijhI6QsfoFDnoAtXRDWqgFiLoET2jV/RmPBkvxrvxMRtdMoqdA/QHxucPR3+Xbw==</latexit>

pcutT ! 1
<latexit sha1_base64="6jFZWvS/CeyvvWuPz4Gio/WCxsM=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1MIiYGMZMV+QHGFvs5cs2ds7dueEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8d3Mbz9xbUSsGjhJuB/RoRKhYBSt9Jj0G/1yxa26c5BV4uWkAjnq/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzxM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nroupdVS8fLiu12zyOIpzAKZyDB9dQg3uoQxMYDOEZXuHNkc6L8+58LFoLTj5zDH/gfP4ANayNvg==</latexit>pT



Conclusions

Possible future directions: 

20

Studying the EFT for the STXS bin

Higgs + 2 jets

We compute the Higgs+jet exclusive cross section resumming logs of
and        at NNLL’ + NNLO

Resum all logs of        : in the collinear and soft sectors

<latexit sha1_base64="DPzLJNNdF1qqdQJWJOIc99VJlY4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBS48V+gVtLJvtpF262YTdjVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZVayaD5WB+UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tjp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasI7P+MySQ1KtlwUpoKYmMw/J0OukBkxtYQyxe2thI2poszYfEo2BG/15XXSvqp6N9Xrh+tKrZbHUYQzOIdL8OAWalCHBrSAAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDfv2OfA==</latexit>

pH
T

Obtain the         spectrum for the STXS bins                                        and 
<latexit sha1_base64="De39mbTBM/uB0MMPSsYhbJyV6fY=">AAACBnicbVA9SwNBEN3zM8avqKUIi0GwkHAXRC0DFqaMkMTA5Tz2NhNd3Ns7dufEcKSy8a/YWChi62+w89+4iSnU+GDg8d4MM/OiVAqDrvvpzMzOzS8sFpaKyyura+uljc22STLNocUTmehOxAxIoaCFAiV0Ug0sjiRcRDenI//iFrQRiWriIIUgZldK9AVnaKWwtJOGzct6VyjqH7kHXtUNKO0i3GF+Bu1hWCq7FXcMOk28CSmTCRph6aPbS3gWg0IumTG+56YY5Eyj4BKGxW5mIGX8hl2Bb6liMZggH78xpHtW6dF+om0ppGP150TOYmMGcWQ7Y4bX5q83Ev/z/Az7J0EuVJohKP69qJ9JigkdZUJ7QgNHObCEcS3srZRfM8042uSKNgTv78vTpF2teEeVw/PDcq02iaNAtsku2SceOSY1UicN0iKc3JNH8kxenAfnyXl13r5bZ5zJzBb5Bef9C1oIlyg=</latexit>

pH
T

2 [60, 120]GeV
<latexit sha1_base64="Sh11gqvvyvXSlhPNJzkTZ8byhKA=">AAACB3icbVDLSgNBEJz1bXxFPQoyGAQPEnaDqMeAB3OMkBcka5iddJLB2dllplcMS25e/BUvHhTx6i9482+cPA6aWNBQVHXT3RXEUhh03W9nYXFpeWV1bT2zsbm1vZPd3auZKNEcqjySkW4EzIAUCqooUEIj1sDCQEI9uLsa+fV70EZEqoKDGPyQ9ZToCs7QSu3sYdyu3JZaQtGmV3BPC67rU9pCeMD0GmrDdjbn5t0x6DzxpiRHpii3s1+tTsSTEBRyyYxpem6Mfso0Ci5hmGklBmLG71gPmpYqFoLx0/EfQ3pslQ7tRtqWQjpWf0+kLDRmEAa2M2TYN7PeSPzPaybYvfRToeIEQfHJom4iKUZ0FArtCA0c5cASxrWwt1LeZ5pxtNFlbAje7MvzpFbIe+f5s5uzXLE4jWONHJAjckI8ckGKpETKpEo4eSTP5JW8OU/Oi/PufExaF5zpzD75A+fzB8i4l14=</latexit>

pH
T

2 [120, 200]GeV

<latexit sha1_base64="cKK/Vw76nZbEIWzeJ5lN69ylhg8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU02kqMeCF48t9AvaGDbbTbt0swm7k2IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZekAiuwXG+rcLG5tb2TnG3tLd/cHhkH5+0dZwqylo0FrHqBkQzwSVrAQfBuoliJAoE6wTj+7nfmTCleSybME2YF5Gh5CGnBIzk23biNx/7wJ4goynMrhq+XXYqzgJ4nbg5KaMcdd/+6g9imkZMAhVE657rJOBlRAGngs1K/VSzhNAxGbKeoZJETHvZ4vIZvjDKAIexMiUBL9TfExmJtJ5GgemMCIz0qjcX//N6KYR3XsZlkgKTdLkoTAWGGM9jwAOuGAUxNYRQxc2tmI6IIhRMWCUTgrv68jppX1fcm0q1US3XankcRXSGztElctEtqqEHVEctRNEEPaNX9GZl1ov1bn0sWwtWPnOK/sD6/AG4iJO4</latexit>

pcutT /Q

<latexit sha1_base64="zyrryG+Rm3IdbdnMWumWhMq1wRQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF/EUH3lAsoTZyWwyZHZ2mekVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOuB/RgRKhYBSt9HDfu+2VK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+d16p1fI4inAEx3AKHlxCDW6gDg1gMIBneIU3RzovzrvzMW8tOPnMIfyB8/kD+fWNmg==</latexit>

RJ

Included         power corrections in the soft-sector
<latexit sha1_base64="JMi1VV4IdpX948ObZw/pNKEVS6U=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRT0WvIinKm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hrmt5+o0kyKBzNJaBDjoWARI9hYyb/v3z7W+uWKW3XnQKvEy0kFcjT75a/eQJI0psIQjrXuem5iggwrwwin01Iv1TTBZIyHtGupwDHVQTY/dorOrDJAkVS2hEFz9fdEhmOtJ3FoO2NsRnrZm4n/ed3URFdBxkSSGirIYlGUcmQkmn2OBkxRYvjEEkwUs7ciMsIKE2PzKdkQvOWXV0mrVvUuqvW7eqXRyOMowgmcwjl4cAkNuIEm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEgeY4+</latexit>

R2
J

<latexit sha1_base64="bGW1EtttUtgxUk3bHKDWPiJkNbg=">AAACA3icbVDLSgNBEJz1bXxFvellMAgeJOxKUI8BD+YYIS/IrmF20tHB2dllplcMS8CLv+LFgyJe/Qlv/o2TZA++ChqKqm66u8JECoOu++nMzM7NLywuLRdWVtfWN4qbWy0Tp5pDk8cy1p2QGZBCQRMFSugkGlgUSmiHN2djv30L2ohYNXCYQBCxKyUGgjO0Uq+4k/QalzXqC0W77uGxG/gId5idQ2vUK5bcsjsB/Uu8nJRIjnqv+OH3Y55GoJBLZkzXcxMMMqZRcAmjgp8aSBi/YVfQtVSxCEyQTX4Y0X2r9Okg1rYU0on6fSJjkTHDKLSdEcNr89sbi/953RQHp0EmVJIiKD5dNEglxZiOA6F9oYGjHFrCuBb2VsqvmWYcbWwFG4L3++W/pHVU9o7LlYtKqVrN41giu2SPHBCPnJAqqZE6aRJO7skjeSYvzoPz5Lw6b9PWGSef2SY/4Lx/AQ6Iloc=</latexit>

pH
T

2 [0, 60]GeV

<latexit sha1_base64="UJZhPX4m2X+0k9xrZQ6KmNGygz0=">AAACB3icbZC7SgNBFIZnvcZ4W7UUZDAIVmFXglpYBGxSJpAbZNdldjKbDJm9MHNWDEs6G1/FxkIRW1/BzrdxNkmhiT8MfPznHM6c308EV2BZ38bK6tr6xmZhq7i9s7u3bx4ctlWcSspaNBax7PpEMcEj1gIOgnUTyUjoC9bxR7d5vXPPpOJx1IRxwtyQDCIecEpAW555knjNu5qjeIhzcoA9QEZTmGBHCNzwzJJVtqbCy2DPoYTmqnvml9OPaRqyCKggSvVsKwE3IxI4FWxSdFLFEkJHZMB6GiMSMuVm0zsm+Ew7fRzEUr8I8NT9PZGRUKlx6OvOkMBQLdZy879aL4Xg2s14lKTAIjpbFKQCQ4zzUHCfS0ZBjDUQKrn+K6ZDIgkFHV1Rh2AvnrwM7YuyfVmuNCql6s08jgI6RqfoHNnoClVRDdVRC1H0iJ7RK3oznowX4934mLWuGPOZI/RHxucPg9+ZEw==</latexit>

pH
T

⇠ pcut
T

⌧ Q
<latexit sha1_base64="b9Bd1onGAg7JHiY39PPGM7Us9Ik=">AAACBnicbZC7SgNBFIZnvcZ4W7UUYTAIVmFXglpYBGxSJpAbZNdldjKbDJm9MHNWDEsqG1/FxkIRW5/BzrdxNkmhiT8MfPznHM6c308EV2BZ38bK6tr6xmZhq7i9s7u3bx4ctlWcSspaNBax7PpEMcEj1gIOgnUTyUjoC9bxR7d5vXPPpOJx1IRxwtyQDCIecEpAW555knjNu5ojBM7BAfYAGU1hgnOr4Zklq2xNhZfBnkMJzVX3zC+nH9M0ZBFQQZTq2VYCbkYkcCrYpOikiiWEjsiA9TRGJGTKzaZnTPCZdvo4iKV+EeCp+3siI6FS49DXnSGBoVqs5eZ/tV4KwbWb8ShJgUV0tihIBYYY55ngPpeMghhrIFRy/VdMh0QSCjq5og7BXjx5GdoXZfuyXGlUStWbeRwFdIxO0Tmy0RWqohqqoxai6BE9o1f0ZjwZL8a78TFrXTHmM0foj4zPH6cEmJg=</latexit>

pH
T

⌧ pcut
T

⌧ Q

<latexit sha1_base64="2sQf/BtLSJUxX6g1A2AcN3WnUM0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gOaUDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ94iTlQUyHSkSCUbRSxw/FcOjn/WrNrbtzkFXiFaQGBZr96pc/SFgWc4VMUmN6nptikFONgkk+rfiZ4SllYzrkPUsVjbkJ8vm5U3JmlQGJEm1LIZmrvydyGhsziUPbGVMcmWVvJv7n9TKMboJcqDRDrthiUZRJggmZ/U4GQnOGcmIJZVrYWwkbUU0Z2oQqNgRv+eVV0r6oe1f1y4fLWuO2iKMMJ3AK5+DBNTTgHprQAgZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwBWTY+V</latexit>⇢

<latexit sha1_base64="tp3Fbx7BOSKGrqJkrAVJCL4cue4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUA8eAl7EU3zkAckSZiedZMjs7DIzK4Qln+DFgyJe/SJv/o2TZA+aWNBQVHXT3RXEgmvjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lCiGdRaJSLUCqlFwiXXDjcBWrJCGgcBmMLqe+s0nVJpH8tGMY/RDOpC8zxk1Vnq47952iyW37M5AlomXkRJkqHWLX51exJIQpWGCat323Nj4KVWGM4GTQifRGFM2ogNsWyppiNpPZ6dOyIlVeqQfKVvSkJn6eyKlodbjMLCdITVDvehNxf+8dmL6l37KZZwYlGy+qJ8IYiIy/Zv0uEJmxNgSyhS3txI2pIoyY9Mp2BC8xZeXSeOs7J2XK3eVUvUqiyMPR3AMp+DBBVThBmpQBwYDeIZXeHOE8+K8Ox/z1pyTzRzCHzifP/jBjZY=</latexit>
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Unknown boundary conditions: solving RGE perturbatively gives log structure 

solve perturbatively
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