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Gluon propagator (lattice)
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• Landau gauge (quenched)

• Landau gauge (unquenched)
Bogolubsky, Ilgenfritz, Muller-Preussker,  
Sternbeck, PLB 676 (2007/2009)

Ayala, Bashir, DB, Cristoforetti,  
Rodriguez-Quintero, PRD 86 (2012)
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µ=4.3 [GeV]         Nf=0, β=5.70, various Vs
Nf=2, β=3.90, V=243x48
Nf=2, β=4.20, V=483x96

Nf=2+1+1, β=1.90, V=323x64
Nf=2+1+1, β=1.95, V=483x96
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• Linear gauges (quenched)
Bicudo, DB, Cardoso, Oliveira, Silva, PRD 92 (2015)Cucchieri, Mendes POS LATTICE (2007)
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884 (68 conf.)
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PT-BFM framework

• Split gauge field 
into background (B) and quantum fluctuating (Q) parts

• Symmetry induced identities  
relate B and Q functions; in 2-point sector:

• G function known 
constrained by antiBRST symmetry

1 +G(0) = F�1(0)
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DB, Quadri, PRD 88 (2013)DB, Papavassiliou, PRD 66 (2002)

• Proliferation of Green’s functions  
three possibilities in two-point gluon sector

Q Q

Q QB B

BB
BQ2

<latexit sha1_base64="62fg/yQpSF5BidEfgqnXAfYNglE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjy2YGyhjWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRg45TRahPYh6rbog15UxS3zDDaTdRFIuQ0044uc39zhNVmsXy3kwTGgg8kixiBJtcumk/NgbVmlt350CrxCtIDQq0BtWv/jAmqaDSEI617nluYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCb3zpDZ1YZoihWtqRBc/X3RIaF1lMR2k6BzVgve7n4n9dLTXQVZEwmqaGSLBZFKUcmRvnjaMgUJYZPLcFEMXsrImOsMDE2nooNwVt+eZX4jfp13Wtf1JqNIo0ynMApnIMHl9CEO2iBDwTG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwDC1I2J</latexit><latexit sha1_base64="62fg/yQpSF5BidEfgqnXAfYNglE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjy2YGyhjWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRg45TRahPYh6rbog15UxS3zDDaTdRFIuQ0044uc39zhNVmsXy3kwTGgg8kixiBJtcumk/NgbVmlt350CrxCtIDQq0BtWv/jAmqaDSEI617nluYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCb3zpDZ1YZoihWtqRBc/X3RIaF1lMR2k6BzVgve7n4n9dLTXQVZEwmqaGSLBZFKUcmRvnjaMgUJYZPLcFEMXsrImOsMDE2nooNwVt+eZX4jfp13Wtf1JqNIo0ynMApnIMHl9CEO2iBDwTG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwDC1I2J</latexit><latexit sha1_base64="62fg/yQpSF5BidEfgqnXAfYNglE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjy2YGyhjWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRg45TRahPYh6rbog15UxS3zDDaTdRFIuQ0044uc39zhNVmsXy3kwTGgg8kixiBJtcumk/NgbVmlt350CrxCtIDQq0BtWv/jAmqaDSEI617nluYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCb3zpDZ1YZoihWtqRBc/X3RIaF1lMR2k6BzVgve7n4n9dLTXQVZEwmqaGSLBZFKUcmRvnjaMgUJYZPLcFEMXsrImOsMDE2nooNwVt+eZX4jfp13Wtf1JqNIo0ynMApnIMHl9CEO2iBDwTG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwDC1I2J</latexit><latexit sha1_base64="62fg/yQpSF5BidEfgqnXAfYNglE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjy2YGyhjWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRg45TRahPYh6rbog15UxS3zDDaTdRFIuQ0044uc39zhNVmsXy3kwTGgg8kixiBJtcumk/NgbVmlt350CrxCtIDQq0BtWv/jAmqaDSEI617nluYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCb3zpDZ1YZoihWtqRBc/X3RIaF1lMR2k6BzVgve7n4n9dLTXQVZEwmqaGSLBZFKUcmRvnjaMgUJYZPLcFEMXsrImOsMDE2nooNwVt+eZX4jfp13Wtf1JqNIo0ynMApnIMHl9CEO2iBDwTG8Ayv8OYI58V5dz4WrSWnmDmGP3A+fwDC1I2J</latexit>

BQ3
<latexit sha1_base64="lKFenm3MBAtBlHCIhT1tgvv2NNc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvRi8cWjC20sWy2m3bp7ibsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTDjTxnW/nZXVtfWNzdJWeXtnd2+/cnD4oONUEeqTmMeqE2JNOZPUN8xw2kkUxSLktB2Ob3O//USVZrG8N5OEBgIPJYsYwSaXblqP5/1K1a25M6Bl4hWkCgWa/cpXbxCTVFBpCMdadz03MUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroKMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C2+vEz8eu265rUuqo16kUYJjuEEzsCDS2jAHTTBBwIjeIZXeHOE8+K8Ox/z1hWnmDmCP3A+fwDEV42K</latexit><latexit sha1_base64="lKFenm3MBAtBlHCIhT1tgvv2NNc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvRi8cWjC20sWy2m3bp7ibsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTDjTxnW/nZXVtfWNzdJWeXtnd2+/cnD4oONUEeqTmMeqE2JNOZPUN8xw2kkUxSLktB2Ob3O//USVZrG8N5OEBgIPJYsYwSaXblqP5/1K1a25M6Bl4hWkCgWa/cpXbxCTVFBpCMdadz03MUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroKMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C2+vEz8eu265rUuqo16kUYJjuEEzsCDS2jAHTTBBwIjeIZXeHOE8+K8Ox/z1hWnmDmCP3A+fwDEV42K</latexit><latexit sha1_base64="lKFenm3MBAtBlHCIhT1tgvv2NNc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvRi8cWjC20sWy2m3bp7ibsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTDjTxnW/nZXVtfWNzdJWeXtnd2+/cnD4oONUEeqTmMeqE2JNOZPUN8xw2kkUxSLktB2Ob3O//USVZrG8N5OEBgIPJYsYwSaXblqP5/1K1a25M6Bl4hWkCgWa/cpXbxCTVFBpCMdadz03MUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroKMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C2+vEz8eu265rUuqo16kUYJjuEEzsCDS2jAHTTBBwIjeIZXeHOE8+K8Ox/z1hWnmDmCP3A+fwDEV42K</latexit><latexit sha1_base64="lKFenm3MBAtBlHCIhT1tgvv2NNc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvRi8cWjC20sWy2m3bp7ibsboQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvTDjTxnW/nZXVtfWNzdJWeXtnd2+/cnD4oONUEeqTmMeqE2JNOZPUN8xw2kkUxSLktB2Ob3O//USVZrG8N5OEBgIPJYsYwSaXblqP5/1K1a25M6Bl4hWkCgWa/cpXbxCTVFBpCMdadz03MUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroKMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C2+vEz8eu265rUuqo16kUYJjuEEzsCDS2jAHTTBBwIjeIZXeHOE8+K8Ox/z1hWnmDmCP3A+fwDEV42K</latexit>

Bc̄c
<latexit sha1_base64="3Cy5FwFsHNiDVLF6GNij4wG1j5c=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd0gqLegF48RXBNJljA7mU2GzGOZmRXCkq/w4kHFq7/jzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4cPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKXlvxymNBB5IljCCrZMer7sx1ogg0qtU/Zo/A1omQUGqUKDZq3x1+4pkgkpLODamE/ipjXKsLSOcTsrdzNAUkxEe0I6jEgtqonx28ASdOqWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyWWUM5lmlkoyX5RkHFmFpt+jPtOUWD52BBPN3K2IDLHGxLqMyi6EYPHlZRLWa1e14O682qgXaZTgGE7gDAK4gAbcQhNCICDgGV7hzdPei/fufcxbV7xi5gj+wPv8ARvgj3E=</latexit><latexit sha1_base64="3Cy5FwFsHNiDVLF6GNij4wG1j5c=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd0gqLegF48RXBNJljA7mU2GzGOZmRXCkq/w4kHFq7/jzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4cPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKXlvxymNBB5IljCCrZMer7sx1ogg0qtU/Zo/A1omQUGqUKDZq3x1+4pkgkpLODamE/ipjXKsLSOcTsrdzNAUkxEe0I6jEgtqonx28ASdOqWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyWWUM5lmlkoyX5RkHFmFpt+jPtOUWD52BBPN3K2IDLHGxLqMyi6EYPHlZRLWa1e14O682qgXaZTgGE7gDAK4gAbcQhNCICDgGV7hzdPei/fufcxbV7xi5gj+wPv8ARvgj3E=</latexit><latexit sha1_base64="3Cy5FwFsHNiDVLF6GNij4wG1j5c=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd0gqLegF48RXBNJljA7mU2GzGOZmRXCkq/w4kHFq7/jzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4cPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKXlvxymNBB5IljCCrZMer7sx1ogg0qtU/Zo/A1omQUGqUKDZq3x1+4pkgkpLODamE/ipjXKsLSOcTsrdzNAUkxEe0I6jEgtqonx28ASdOqWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyWWUM5lmlkoyX5RkHFmFpt+jPtOUWD52BBPN3K2IDLHGxLqMyi6EYPHlZRLWa1e14O682qgXaZTgGE7gDAK4gAbcQhNCICDgGV7hzdPei/fufcxbV7xi5gj+wPv8ARvgj3E=</latexit><latexit sha1_base64="3Cy5FwFsHNiDVLF6GNij4wG1j5c=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd0gqLegF48RXBNJljA7mU2GzGOZmRXCkq/w4kHFq7/jzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4cPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKXlvxymNBB5IljCCrZMer7sx1ogg0qtU/Zo/A1omQUGqUKDZq3x1+4pkgkpLODamE/ipjXKsLSOcTsrdzNAUkxEe0I6jEgtqonx28ASdOqWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyWWUM5lmlkoyX5RkHFmFpt+jPtOUWD52BBPN3K2IDLHGxLqMyi6EYPHlZRLWa1e14O682qgXaZTgGE7gDAK4gAbcQhNCICDgGV7hzdPei/fufcxbV7xi5gj+wPv8ARvgj3E=</latexit>

Qc̄c
<latexit sha1_base64="6SgZ9Exjn/pxJrCuPvQ+LEMWvIU=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48tuLbSLiWbZtvQJLskWaEs/RVePKh49e9489+YtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7RT3t3bPzisHB0/mCTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fj25nffmLa8ETd20nKQkmGisecEuukx1YvIhpTTPuVqlfz5sCrxC9IFQo0+5Wv3iChmWTKUkGM6fpeasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzzF504Z4DjRrpTFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4Ftgmff4wHXjFoxcYRQzd2tmI6IJtS6jMouBH/55VUS1Gs3Nb91WW3UizRKcApncAE+XEED7qAJAVCQ8Ayv8IY0ekHv6GPRuoaKmRP4A/T5AzMFj4A=</latexit><latexit sha1_base64="6SgZ9Exjn/pxJrCuPvQ+LEMWvIU=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48tuLbSLiWbZtvQJLskWaEs/RVePKh49e9489+YtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7RT3t3bPzisHB0/mCTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fj25nffmLa8ETd20nKQkmGisecEuukx1YvIhpTTPuVqlfz5sCrxC9IFQo0+5Wv3iChmWTKUkGM6fpeasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzzF504Z4DjRrpTFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4Ftgmff4wHXjFoxcYRQzd2tmI6IJtS6jMouBH/55VUS1Gs3Nb91WW3UizRKcApncAE+XEED7qAJAVCQ8Ayv8IY0ekHv6GPRuoaKmRP4A/T5AzMFj4A=</latexit><latexit sha1_base64="6SgZ9Exjn/pxJrCuPvQ+LEMWvIU=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48tuLbSLiWbZtvQJLskWaEs/RVePKh49e9489+YtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7RT3t3bPzisHB0/mCTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fj25nffmLa8ETd20nKQkmGisecEuukx1YvIhpTTPuVqlfz5sCrxC9IFQo0+5Wv3iChmWTKUkGM6fpeasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzzF504Z4DjRrpTFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4Ftgmff4wHXjFoxcYRQzd2tmI6IJtS6jMouBH/55VUS1Gs3Nb91WW3UizRKcApncAE+XEED7qAJAVCQ8Ayv8IY0ekHv6GPRuoaKmRP4A/T5AzMFj4A=</latexit><latexit sha1_base64="6SgZ9Exjn/pxJrCuPvQ+LEMWvIU=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48tuLbSLiWbZtvQJLskWaEs/RVePKh49e9489+YtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7RT3t3bPzisHB0/mCTTlAU0EYnuRMQwwRULLLeCdVLNiIwEa0fj25nffmLa8ETd20nKQkmGisecEuukx1YvIhpTTPuVqlfz5sCrxC9IFQo0+5Wv3iChmWTKUkGM6fpeasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzzF504Z4DjRrpTFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4Ftgmff4wHXjFoxcYRQzd2tmI6IJtS6jMouBH/55VUS1Gs3Nb91WW3UizRKcApncAE+XEED7qAJAVCQ8Ayv8IY0ekHv6GPRuoaKmRP4A/T5AzMFj4A=</latexit>

Q3
<latexit sha1_base64="n2tQjGtwl17hd8iI6BN/eVcqMjQ=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvBi8cWjS20sWy2k3bpZhN2N0Ip/QlePKh49R9589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjh80EmmGPosEYlqhVSj4BJ9w43AVqqQxqHAZji8mfrNJ1SaJ/LejFIMYtqXPOKMGivdNR7Pu6WyW3FnIMvEy0kZctS7pa9OL2FZjNIwQbVue25qgjFVhjOBk2In05hSNqR9bFsqaYw6GM9OnZBTq/RIlChb0pCZ+ntiTGOtR3FoO2NqBnrRm4r/ee3MRFfBmMs0MyjZfFGUCWISMv2b9LhCZsTIEsoUt7cSNqCKMmPTKdoQvMWXl4lfrVxXvMZFuVbN0yjAMZzAGXhwCTW4hTr4wKAPz/AKb45wXpx352PeuuLkM0fwB87nDzrkjT4=</latexit><latexit sha1_base64="n2tQjGtwl17hd8iI6BN/eVcqMjQ=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvBi8cWjS20sWy2k3bpZhN2N0Ip/QlePKh49R9589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjh80EmmGPosEYlqhVSj4BJ9w43AVqqQxqHAZji8mfrNJ1SaJ/LejFIMYtqXPOKMGivdNR7Pu6WyW3FnIMvEy0kZctS7pa9OL2FZjNIwQbVue25qgjFVhjOBk2In05hSNqR9bFsqaYw6GM9OnZBTq/RIlChb0pCZ+ntiTGOtR3FoO2NqBnrRm4r/ee3MRFfBmMs0MyjZfFGUCWISMv2b9LhCZsTIEsoUt7cSNqCKMmPTKdoQvMWXl4lfrVxXvMZFuVbN0yjAMZzAGXhwCTW4hTr4wKAPz/AKb45wXpx352PeuuLkM0fwB87nDzrkjT4=</latexit><latexit sha1_base64="n2tQjGtwl17hd8iI6BN/eVcqMjQ=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvBi8cWjS20sWy2k3bpZhN2N0Ip/QlePKh49R9589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjh80EmmGPosEYlqhVSj4BJ9w43AVqqQxqHAZji8mfrNJ1SaJ/LejFIMYtqXPOKMGivdNR7Pu6WyW3FnIMvEy0kZctS7pa9OL2FZjNIwQbVue25qgjFVhjOBk2In05hSNqR9bFsqaYw6GM9OnZBTq/RIlChb0pCZ+ntiTGOtR3FoO2NqBnrRm4r/ee3MRFfBmMs0MyjZfFGUCWISMv2b9LhCZsTIEsoUt7cSNqCKMmPTKdoQvMWXl4lfrVxXvMZFuVbN0yjAMZzAGXhwCTW4hTr4wKAPz/AKb45wXpx352PeuuLkM0fwB87nDzrkjT4=</latexit><latexit sha1_base64="n2tQjGtwl17hd8iI6BN/eVcqMjQ=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV1FvBi8cWjS20sWy2k3bpZhN2N0Ip/QlePKh49R9589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjh80EmmGPosEYlqhVSj4BJ9w43AVqqQxqHAZji8mfrNJ1SaJ/LejFIMYtqXPOKMGivdNR7Pu6WyW3FnIMvEy0kZctS7pa9OL2FZjNIwQbVue25qgjFVhjOBk2In05hSNqR9bFsqaYw6GM9OnZBTq/RIlChb0pCZ+ntiTGOtR3FoO2NqBnrRm4r/ee3MRFfBmMs0MyjZfFGUCWISMv2b9LhCZsTIEsoUt7cSNqCKMmPTKdoQvMWXl4lfrVxXvMZFuVbN0yjAMZzAGXhwCTW4hTr4wKAPz/AKb45wXpx352PeuuLkM0fwB87nDzrkjT4=</latexit>

Q4
<latexit sha1_base64="FNssAlQrZnKS8llFmGAdNb3jo1k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx1iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/maRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzxnjT8=</latexit><latexit sha1_base64="FNssAlQrZnKS8llFmGAdNb3jo1k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx1iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/maRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzxnjT8=</latexit><latexit sha1_base64="FNssAlQrZnKS8llFmGAdNb3jo1k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx1iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/maRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzxnjT8=</latexit><latexit sha1_base64="FNssAlQrZnKS8llFmGAdNb3jo1k=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkpqLeCF48tGltoY9lsN+3SzSbsToRS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjp+MEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wjm5nfeuLaiETd4zjlQUwHSkSCUbTSXfOx1iuV3Yo7B1klXk7KkKPRK311+wnLYq6QSWpMx3NTDCZUo2CST4vdzPCUshEd8I6lisbcBJP5qVNybpU+iRJtSyGZq78nJjQ2ZhyHtjOmODTL3kz8z+tkGF0FE6HSDLlii0VRJgkmZPY36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvOWXV4lfrVxXvGatXK/maRTgFM7gAjy4hDrcQgN8YDCAZ3iFN0c6L86787FoXXPymRP4A+fzBzxnjT8=</latexit>

Abbott, NPB 185 (1981)
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PT-BFM framework

• Resummed gluon SDE 
expressed in terms of QB self-energy

��1(q2)Pµ⌫(q) =
q2Pµ⌫(q) + ie⇧µ⌫(q)

1 +G(q2)
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• Stronger version of transversality  
allows gauge invariant truncations
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µ, a ν, b

q

µ, a ν, b

k

k + q

k

α, m

β, n σ, n′

ρ, m′

α, m ρ, m′

˜Π(1)
µν (q) = +
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q⌫⇥
<latexit sha1_base64="ej1OGwAJpCqhKP6fhfP0GttFgfY=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoN4KXjxWMFZIYtlsN+3SzW7cnQgl9Gd48aDi1X/jzX/jts1BWx8MPN6bYWZenAluwHW/ncrK6tr6RnWztrW9s7tX3z+4MyrXlPlUCaXvY2KY4JL5wEGw+0wzksaCdePR1dTvPjFtuJK3MM5YlJKB5AmnBKwUPD6EMg+Bp8z06g236c6Al4lXkgYq0enVv8K+onnKJFBBjAk8N4OoIBo4FWxSC3PDMkJHZMACSyWxS6JidvIEn1iljxOlbUnAM/X3REFSY8ZpbDtTAkOz6E3F/7wgh+QiKrjMcmCSzhclucCg8PR/3OeaURBjSwjV3N6K6ZBoQsGmVLMheIsvLxP/rHnZ9G5ajXarTKOKjtAxOkUeOkdtdI06yEcUKfSMXtGbA86L8+58zFsrTjlziP7A+fwBAsOROg==</latexit><latexit sha1_base64="ej1OGwAJpCqhKP6fhfP0GttFgfY=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoN4KXjxWMFZIYtlsN+3SzW7cnQgl9Gd48aDi1X/jzX/jts1BWx8MPN6bYWZenAluwHW/ncrK6tr6RnWztrW9s7tX3z+4MyrXlPlUCaXvY2KY4JL5wEGw+0wzksaCdePR1dTvPjFtuJK3MM5YlJKB5AmnBKwUPD6EMg+Bp8z06g236c6Al4lXkgYq0enVv8K+onnKJFBBjAk8N4OoIBo4FWxSC3PDMkJHZMACSyWxS6JidvIEn1iljxOlbUnAM/X3REFSY8ZpbDtTAkOz6E3F/7wgh+QiKrjMcmCSzhclucCg8PR/3OeaURBjSwjV3N6K6ZBoQsGmVLMheIsvLxP/rHnZ9G5ajXarTKOKjtAxOkUeOkdtdI06yEcUKfSMXtGbA86L8+58zFsrTjlziP7A+fwBAsOROg==</latexit><latexit sha1_base64="ej1OGwAJpCqhKP6fhfP0GttFgfY=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoN4KXjxWMFZIYtlsN+3SzW7cnQgl9Gd48aDi1X/jzX/jts1BWx8MPN6bYWZenAluwHW/ncrK6tr6RnWztrW9s7tX3z+4MyrXlPlUCaXvY2KY4JL5wEGw+0wzksaCdePR1dTvPjFtuJK3MM5YlJKB5AmnBKwUPD6EMg+Bp8z06g236c6Al4lXkgYq0enVv8K+onnKJFBBjAk8N4OoIBo4FWxSC3PDMkJHZMACSyWxS6JidvIEn1iljxOlbUnAM/X3REFSY8ZpbDtTAkOz6E3F/7wgh+QiKrjMcmCSzhclucCg8PR/3OeaURBjSwjV3N6K6ZBoQsGmVLMheIsvLxP/rHnZ9G5ajXarTKOKjtAxOkUeOkdtdI06yEcUKfSMXtGbA86L8+58zFsrTjlziP7A+fwBAsOROg==</latexit><latexit sha1_base64="ej1OGwAJpCqhKP6fhfP0GttFgfY=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoN4KXjxWMFZIYtlsN+3SzW7cnQgl9Gd48aDi1X/jzX/jts1BWx8MPN6bYWZenAluwHW/ncrK6tr6RnWztrW9s7tX3z+4MyrXlPlUCaXvY2KY4JL5wEGw+0wzksaCdePR1dTvPjFtuJK3MM5YlJKB5AmnBKwUPD6EMg+Bp8z06g236c6Al4lXkgYq0enVv8K+onnKJFBBjAk8N4OoIBo4FWxSC3PDMkJHZMACSyWxS6JidvIEn1iljxOlbUnAM/X3REFSY8ZpbDtTAkOz6E3F/7wgh+QiKrjMcmCSzhclucCg8PR/3OeaURBjSwjV3N6K6ZBoQsGmVLMheIsvLxP/rHnZ9G5ajXarTKOKjtAxOkUeOkdtdI06yEcUKfSMXtGbA86L8+58zFsrTjlziP7A+fwBAsOROg==</latexit>

= 0
<latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit>

= 0
<latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit><latexit sha1_base64="UePq0um8OHYWLfhfVk/ZnFMiiug=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHKsYW2lA22027dLMJuxOhhP4DLx5UvPqTvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoBxynPIjpQIlIMIpWur92e9WaW3dnIMvEK0gNCjR71a9uP2FZzBUySY3peG6KQU41Cib5pNLNDE8pG9EB71iqaMxNkM8unZATq/RJlGhbCslM/T2R09iYcRzazpji0Cx6U/E/r5NhdBnkQqUZcsXmi6JMEkzI9G3SF5ozlGNLKNPC3krYkGrK0IZTsSF4iy8vE/+sflX37s5rjfMijTIcwTGcggcX0IBbaIIPDCJ4hld4c0bOi/PufMxbS04xcwh/4Hz+AGTojME=</latexit>

• Divergence of B legs 
gives rise to Abelian STIs

q⌫e�⌫↵�(q, r, p) = i��1
↵�(r)� i��1

↵�(p)
<latexit sha1_base64="LT2sKK30jPPpSUBmcgScZpLe5Qw="></latexit><latexit sha1_base64="LT2sKK30jPPpSUBmcgScZpLe5Qw="></latexit><latexit sha1_base64="LT2sKK30jPPpSUBmcgScZpLe5Qw="></latexit><latexit sha1_base64="LT2sKK30jPPpSUBmcgScZpLe5Qw="></latexit>

q⌫e�⌫(q, r, p) = iD�1(r2)� iD�1(p2)
<latexit sha1_base64="5NTi1kPCt3LsK0Yu1D+RMARrHjc="></latexit><latexit sha1_base64="5NTi1kPCt3LsK0Yu1D+RMARrHjc="></latexit><latexit sha1_base64="5NTi1kPCt3LsK0Yu1D+RMARrHjc="></latexit><latexit sha1_base64="5NTi1kPCt3LsK0Yu1D+RMARrHjc="></latexit>

q⌫e�mnrs
⌫↵�� (q, r, p, t) = fmsefern�↵��(r, p, q + t)

+ fmnefesr���↵(p, t, q + r)

+ fmrefens��↵�(t, r, q + p)
<latexit sha1_base64="twvdEoFRls5mA3UTEyL/IkZ6pjg="></latexit><latexit sha1_base64="twvdEoFRls5mA3UTEyL/IkZ6pjg="></latexit><latexit sha1_base64="twvdEoFRls5mA3UTEyL/IkZ6pjg="></latexit><latexit sha1_base64="twvdEoFRls5mA3UTEyL/IkZ6pjg="></latexit>



Daniele Binosi (ECT*) April 3, 2018 /17�6

∆(0) in the absence of poles

qµe�µ↵�(q, r, p) = i��1
↵�(r)� i��1

↵�(p)
<latexit sha1_base64="FfmZ6teT9O/3ehWuUctP3vzNgCI="></latexit><latexit sha1_base64="FfmZ6teT9O/3ehWuUctP3vzNgCI="></latexit><latexit sha1_base64="FfmZ6teT9O/3ehWuUctP3vzNgCI="></latexit><latexit sha1_base64="FfmZ6teT9O/3ehWuUctP3vzNgCI="></latexit>

• Abelian STI for BQ2 and BQ3 vertices: • Taylor expand around q=0 
assuming no 1/q2 poles are present 
e�µ↵�(0, r,�r) = �i

@

@rµ
��1

↵�(r)
<latexit sha1_base64="2q/2Za1QmOmCD3QnjxpmvSakpDw="></latexit><latexit sha1_base64="2q/2Za1QmOmCD3QnjxpmvSakpDw="></latexit><latexit sha1_base64="2q/2Za1QmOmCD3QnjxpmvSakpDw="></latexit><latexit sha1_base64="2q/2Za1QmOmCD3QnjxpmvSakpDw="></latexit>

• Plug into BQ  gluon self-energy:
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<latexit sha1_base64="5E4iKDKyLl+OZzI8kcAZFinA2Oc=">AAACD3icbVA9SwNBEN2LXzF+RS1tFoMYC8OdCMZCCGhhGSFnArkY9jabZMnu3bk7J4TjfoKNf8XGQsXW1s5/4+aj0MQHA4/3ZpiZ50eCa7DtbyuzsLi0vJJdza2tb2xu5bd3bnUYK8pcGopQNXyimeABc4GDYI1IMSJ9wer+4HLk1x+Y0jwMajCMWEuSXsC7nBIwUjt/6F0xAeQuOXbSon104Qku28m9B6GdYk8S6CuZ1FTazhfskj0GnifOlBTQFNV2/svrhDSWLAAqiNZNx46glRAFnAqW5rxYs4jQAemxpqEBkUy3kvFDKT4wSgd3Q2UqADxWf08kRGo9lL7pHJ2oZ72R+J/XjKFbbiU8iGJgAZ0s6sYCQ4hH6eAOV4yCGBpCqOLmVkz7RBEKJsOcCcGZfXmeuCel85Jzc1qolKdpZNEe2kdF5KAzVEHXqIpcRNEjekav6M16sl6sd+tj0pqxpjO76A+szx89fpxL</latexit><latexit sha1_base64="5E4iKDKyLl+OZzI8kcAZFinA2Oc=">AAACD3icbVA9SwNBEN2LXzF+RS1tFoMYC8OdCMZCCGhhGSFnArkY9jabZMnu3bk7J4TjfoKNf8XGQsXW1s5/4+aj0MQHA4/3ZpiZ50eCa7DtbyuzsLi0vJJdza2tb2xu5bd3bnUYK8pcGopQNXyimeABc4GDYI1IMSJ9wer+4HLk1x+Y0jwMajCMWEuSXsC7nBIwUjt/6F0xAeQuOXbSon104Qku28m9B6GdYk8S6CuZ1FTazhfskj0GnifOlBTQFNV2/svrhDSWLAAqiNZNx46glRAFnAqW5rxYs4jQAemxpqEBkUy3kvFDKT4wSgd3Q2UqADxWf08kRGo9lL7pHJ2oZ72R+J/XjKFbbiU8iGJgAZ0s6sYCQ4hH6eAOV4yCGBpCqOLmVkz7RBEKJsOcCcGZfXmeuCel85Jzc1qolKdpZNEe2kdF5KAzVEHXqIpcRNEjekav6M16sl6sd+tj0pqxpjO76A+szx89fpxL</latexit><latexit sha1_base64="5E4iKDKyLl+OZzI8kcAZFinA2Oc=">AAACD3icbVA9SwNBEN2LXzF+RS1tFoMYC8OdCMZCCGhhGSFnArkY9jabZMnu3bk7J4TjfoKNf8XGQsXW1s5/4+aj0MQHA4/3ZpiZ50eCa7DtbyuzsLi0vJJdza2tb2xu5bd3bnUYK8pcGopQNXyimeABc4GDYI1IMSJ9wer+4HLk1x+Y0jwMajCMWEuSXsC7nBIwUjt/6F0xAeQuOXbSon104Qku28m9B6GdYk8S6CuZ1FTazhfskj0GnifOlBTQFNV2/svrhDSWLAAqiNZNx46glRAFnAqW5rxYs4jQAemxpqEBkUy3kvFDKT4wSgd3Q2UqADxWf08kRGo9lL7pHJ2oZ72R+J/XjKFbbiU8iGJgAZ0s6sYCQ4hH6eAOV4yCGBpCqOLmVkz7RBEKJsOcCcGZfXmeuCel85Jzc1qolKdpZNEe2kdF5KAzVEHXqIpcRNEjekav6M16sl6sd+tj0pqxpjO76A+szx89fpxL</latexit><latexit sha1_base64="5E4iKDKyLl+OZzI8kcAZFinA2Oc=">AAACD3icbVA9SwNBEN2LXzF+RS1tFoMYC8OdCMZCCGhhGSFnArkY9jabZMnu3bk7J4TjfoKNf8XGQsXW1s5/4+aj0MQHA4/3ZpiZ50eCa7DtbyuzsLi0vJJdza2tb2xu5bd3bnUYK8pcGopQNXyimeABc4GDYI1IMSJ9wer+4HLk1x+Y0jwMajCMWEuSXsC7nBIwUjt/6F0xAeQuOXbSon104Qku28m9B6GdYk8S6CuZ1FTazhfskj0GnifOlBTQFNV2/svrhDSWLAAqiNZNx46glRAFnAqW5rxYs4jQAemxpqEBkUy3kvFDKT4wSgd3Q2UqADxWf08kRGo9lL7pHJ2oZ72R+J/XjKFbbiU8iGJgAZ0s6sYCQ4hH6eAOV4yCGBpCqOLmVkz7RBEKJsOcCcGZfXmeuCel85Jzc1qolKdpZNEe2kdF5KAzVEHXqIpcRNEjekav6M16sl6sd+tj0pqxpjO76A+szx89fpxL</latexit>

+ + +

• No gluon mass scale generation 
need to relax one fo the underlying assumptions…
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• Seagull identity   
valid independently for each set of diagrams

��1(0) = 0
<latexit sha1_base64="+WmF5yZFcab5/EACsT/9yJPOvio=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahHiyJCNaDUNCDxwrGFtpYNttNu3SzCbuTQgn9J148qHj1p3jz37htc9DWBwOP92aYmRckgmtwnG+rsLK6tr5R3Cxtbe/s7tn7B486ThVlHo1FrFoB0UxwyTzgIFgrUYxEgWDNYHgz9ZsjpjSP5QOME+ZHpC95yCkBI3Vtu3PLBJCn7MydVJzTa6drl52qMwNeJm5OyihHo2t/dXoxTSMmgQqiddt1EvAzooBTwSalTqpZQuiQ9FnbUEkipv1sdvkEnxilh8NYmZKAZ+rviYxEWo+jwHRGBAZ60ZuK/3ntFMKan3GZpMAknS8KU4EhxtMYcI8rRkGMDSFUcXMrpgOiCAUTVsmE4C6+vEy88+pV1b2/KNdreRpFdISOUQW56BLV0R1qIA9RNELP6BW9WZn1Yr1bH/PWgpXPHKI/sD5/ANMSkf0=</latexit><latexit sha1_base64="+WmF5yZFcab5/EACsT/9yJPOvio=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahHiyJCNaDUNCDxwrGFtpYNttNu3SzCbuTQgn9J148qHj1p3jz37htc9DWBwOP92aYmRckgmtwnG+rsLK6tr5R3Cxtbe/s7tn7B486ThVlHo1FrFoB0UxwyTzgIFgrUYxEgWDNYHgz9ZsjpjSP5QOME+ZHpC95yCkBI3Vtu3PLBJCn7MydVJzTa6drl52qMwNeJm5OyihHo2t/dXoxTSMmgQqiddt1EvAzooBTwSalTqpZQuiQ9FnbUEkipv1sdvkEnxilh8NYmZKAZ+rviYxEWo+jwHRGBAZ60ZuK/3ntFMKan3GZpMAknS8KU4EhxtMYcI8rRkGMDSFUcXMrpgOiCAUTVsmE4C6+vEy88+pV1b2/KNdreRpFdISOUQW56BLV0R1qIA9RNELP6BW9WZn1Yr1bH/PWgpXPHKI/sD5/ANMSkf0=</latexit><latexit sha1_base64="+WmF5yZFcab5/EACsT/9yJPOvio=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahHiyJCNaDUNCDxwrGFtpYNttNu3SzCbuTQgn9J148qHj1p3jz37htc9DWBwOP92aYmRckgmtwnG+rsLK6tr5R3Cxtbe/s7tn7B486ThVlHo1FrFoB0UxwyTzgIFgrUYxEgWDNYHgz9ZsjpjSP5QOME+ZHpC95yCkBI3Vtu3PLBJCn7MydVJzTa6drl52qMwNeJm5OyihHo2t/dXoxTSMmgQqiddt1EvAzooBTwSalTqpZQuiQ9FnbUEkipv1sdvkEnxilh8NYmZKAZ+rviYxEWo+jwHRGBAZ60ZuK/3ntFMKan3GZpMAknS8KU4EhxtMYcI8rRkGMDSFUcXMrpgOiCAUTVsmE4C6+vEy88+pV1b2/KNdreRpFdISOUQW56BLV0R1qIA9RNELP6BW9WZn1Yr1bH/PWgpXPHKI/sD5/ANMSkf0=</latexit><latexit sha1_base64="+WmF5yZFcab5/EACsT/9yJPOvio=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahHiyJCNaDUNCDxwrGFtpYNttNu3SzCbuTQgn9J148qHj1p3jz37htc9DWBwOP92aYmRckgmtwnG+rsLK6tr5R3Cxtbe/s7tn7B486ThVlHo1FrFoB0UxwyTzgIFgrUYxEgWDNYHgz9ZsjpjSP5QOME+ZHpC95yCkBI3Vtu3PLBJCn7MydVJzTa6drl52qMwNeJm5OyihHo2t/dXoxTSMmgQqiddt1EvAzooBTwSalTqpZQuiQ9FnbUEkipv1sdvkEnxilh8NYmZKAZ+rviYxEWo+jwHRGBAZ60ZuK/3ntFMKan3GZpMAknS8KU4EhxtMYcI8rRkGMDSFUcXMrpgOiCAUTVsmE4C6+vEy88+pV1b2/KNdreRpFdISOUQW56BLV0R1qIA9RNELP6BW9WZn1Yr1bH/PWgpXPHKI/sD5/ANMSkf0=</latexit>

Aguilar, DB, Figueiredo, Papavassiliou, PRD 94 (2016)
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Schwinger mechanism

• Derivation of the            Abelian WI 
hinges on the absence of massless poles 

• Assume now that massless poles are dynamically generated in the vertex
Schwinger, PR 125 (1962); PR 128 (1962) 
Jackiv, Johnson, PRD 8 (1973) 
Eichten, Feinberg, PRD 10 (1973)

e�µ↵�(q, r, p) = e�np
µ↵�(q, r, p) +

e�p
µ↵�(q, r, p)
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• Colored composite massless
bound state excitations

• Poles are longitudinally coupled 
enforced by Lorenz invariance
e�p
µ↵�(q, r, p) =

qµ
q2

eC↵�(q, r, p)
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• 5 possible form factors
in Landau gauge only                       survives 

• Bose symmetry 
Implies                              

eC1(q, r, p)g↵�
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Evading the seagull identity
• Vertex satisfies the same Abelian STI

qµ�np
µ↵�(q, r, p) +

eC↵�(q, r, p) = i��1
↵�(r)� i��1

↵�(p)
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• Expand around q=0  
match orders in q

�np
µ↵�(0, r,�r) = �i

@

@rµ
��1
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⇢
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@qµ
eC↵�(q, r,�r � q)
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q=0
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µ, a ν, b

q

µ, a ν, b

k

k + q

k

α, m

β, n σ, n′

ρ, m′

α, m ρ, m′
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⇠<latexit sha1_base64="4Wz2iT3Mvqm+hEZ/AbcmJpKKNlc=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis4GqhXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzx6MEmmKQtoIhLdjYhhgisWWG4F66aaERkJ9hhNbgr/8YlpwxN1b6cpCyUZKR5zSmwh9Q2Xg3rDa3pz4FXil6QBJTqD+ld/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneEzpwxxnGhXyuK5+nsiJ9KYqYxcpyR2bJa9QvzP62U2boU5V2lmmaKLRXEmsE1w8Tgecs2oFVNHCNXc3YrpmGhCrYun5kLwl19eJcFF87rp31022q0yjSqcwCmcgw9X0IZb6EAAFMbwDK/whiR6Qe/oY9FaQeXMMfwB+vwBidSOEQ==</latexit><latexit sha1_base64="4Wz2iT3Mvqm+hEZ/AbcmJpKKNlc=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis4GqhXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzx6MEmmKQtoIhLdjYhhgisWWG4F66aaERkJ9hhNbgr/8YlpwxN1b6cpCyUZKR5zSmwh9Q2Xg3rDa3pz4FXil6QBJTqD+ld/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneEzpwxxnGhXyuK5+nsiJ9KYqYxcpyR2bJa9QvzP62U2boU5V2lmmaKLRXEmsE1w8Tgecs2oFVNHCNXc3YrpmGhCrYun5kLwl19eJcFF87rp31022q0yjSqcwCmcgw9X0IZb6EAAFMbwDK/whiR6Qe/oY9FaQeXMMfwB+vwBidSOEQ==</latexit><latexit sha1_base64="4Wz2iT3Mvqm+hEZ/AbcmJpKKNlc=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis4GqhXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzx6MEmmKQtoIhLdjYhhgisWWG4F66aaERkJ9hhNbgr/8YlpwxN1b6cpCyUZKR5zSmwh9Q2Xg3rDa3pz4FXil6QBJTqD+ld/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneEzpwxxnGhXyuK5+nsiJ9KYqYxcpyR2bJa9QvzP62U2boU5V2lmmaKLRXEmsE1w8Tgecs2oFVNHCNXc3YrpmGhCrYun5kLwl19eJcFF87rp31022q0yjSqcwCmcgw9X0IZb6EAAFMbwDK/whiR6Qe/oY9FaQeXMMfwB+vwBidSOEQ==</latexit><latexit sha1_base64="4Wz2iT3Mvqm+hEZ/AbcmJpKKNlc=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYL0VvHis4GqhXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5BWx8MPN6bYWZelApurOd9o8ra+sbmVnW7trO7t39QPzx6MEmmKQtoIhLdjYhhgisWWG4F66aaERkJ9hhNbgr/8YlpwxN1b6cpCyUZKR5zSmwh9Q2Xg3rDa3pz4FXil6QBJTqD+ld/mNBMMmWpIMb0fC+1YU605VSwWa2fGZYSOiEj1nNUEclMmM9vneEzpwxxnGhXyuK5+nsiJ9KYqYxcpyR2bJa9QvzP62U2boU5V2lmmaKLRXEmsE1w8Tgecs2oFVNHCNXc3YrpmGhCrYun5kLwl19eJcFF87rp31022q0yjSqcwCmcgw9X0IZb6EAAFMbwDK/whiR6Qe/oY9FaQeXMMfwB+vwBidSOEQ==</latexit>

• Plug into BQ  gluon self-energy again 
seagull identity is now deformed
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<latexit sha1_base64="Z28zwt3K2wq3Ph7BqCAOLbYXzFw=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMYQcJdENRO0MJSwZhALjn29ia6ZG/v2J1TwpE/YeNfsbFQsbWw89+4iSk08YWFh3dmmJ03TKUw6LpfztT0zOzc/MJiYWl5ZXWtuL5xbZJMc6jxRCa6ETIDUiiooUAJjVQDi0MJ9bB7OqjX70Abkagr7KXQitmNEh3BGVorKO77QmHQpd121T8DiaxdLVve8+9FBChkBPlpP/B2h2ZQLLkVdyg6Cd4ISmSki6D46UcJz2JQyCUzpum5KbZyplFwCf2CnxlIGe+yG2haVCwG08qHV/XpjnUi2km0fQrp0P09kbPYmF4c2s6Y4a0Zrw3M/2rNDDtHrVyoNENQ/GdRJ5MUEzqIiEZCA0fZs8C4FvavlN8yzTjaIAs2BG/85EmoVSvHFe/yoHRyNEpjgWyRbVImHjkkJ+ScXJAa4eSBPJEX8uo8Os/Om/P+0zrljGY2yR85H99Ri50w</latexit><latexit sha1_base64="Z28zwt3K2wq3Ph7BqCAOLbYXzFw=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMYQcJdENRO0MJSwZhALjn29ia6ZG/v2J1TwpE/YeNfsbFQsbWw89+4iSk08YWFh3dmmJ03TKUw6LpfztT0zOzc/MJiYWl5ZXWtuL5xbZJMc6jxRCa6ETIDUiiooUAJjVQDi0MJ9bB7OqjX70Abkagr7KXQitmNEh3BGVorKO77QmHQpd121T8DiaxdLVve8+9FBChkBPlpP/B2h2ZQLLkVdyg6Cd4ISmSki6D46UcJz2JQyCUzpum5KbZyplFwCf2CnxlIGe+yG2haVCwG08qHV/XpjnUi2km0fQrp0P09kbPYmF4c2s6Y4a0Zrw3M/2rNDDtHrVyoNENQ/GdRJ5MUEzqIiEZCA0fZs8C4FvavlN8yzTjaIAs2BG/85EmoVSvHFe/yoHRyNEpjgWyRbVImHjkkJ+ScXJAa4eSBPJEX8uo8Os/Om/P+0zrljGY2yR85H99Ri50w</latexit><latexit sha1_base64="Z28zwt3K2wq3Ph7BqCAOLbYXzFw=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMYQcJdENRO0MJSwZhALjn29ia6ZG/v2J1TwpE/YeNfsbFQsbWw89+4iSk08YWFh3dmmJ03TKUw6LpfztT0zOzc/MJiYWl5ZXWtuL5xbZJMc6jxRCa6ETIDUiiooUAJjVQDi0MJ9bB7OqjX70Abkagr7KXQitmNEh3BGVorKO77QmHQpd121T8DiaxdLVve8+9FBChkBPlpP/B2h2ZQLLkVdyg6Cd4ISmSki6D46UcJz2JQyCUzpum5KbZyplFwCf2CnxlIGe+yG2haVCwG08qHV/XpjnUi2km0fQrp0P09kbPYmF4c2s6Y4a0Zrw3M/2rNDDtHrVyoNENQ/GdRJ5MUEzqIiEZCA0fZs8C4FvavlN8yzTjaIAs2BG/85EmoVSvHFe/yoHRyNEpjgWyRbVImHjkkJ+ScXJAa4eSBPJEX8uo8Os/Om/P+0zrljGY2yR85H99Ri50w</latexit><latexit sha1_base64="Z28zwt3K2wq3Ph7BqCAOLbYXzFw=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMYQcJdENRO0MJSwZhALjn29ia6ZG/v2J1TwpE/YeNfsbFQsbWw89+4iSk08YWFh3dmmJ03TKUw6LpfztT0zOzc/MJiYWl5ZXWtuL5xbZJMc6jxRCa6ETIDUiiooUAJjVQDi0MJ9bB7OqjX70Abkagr7KXQitmNEh3BGVorKO77QmHQpd121T8DiaxdLVve8+9FBChkBPlpP/B2h2ZQLLkVdyg6Cd4ISmSki6D46UcJz2JQyCUzpum5KbZyplFwCf2CnxlIGe+yG2haVCwG08qHV/XpjnUi2km0fQrp0P09kbPYmF4c2s6Y4a0Zrw3M/2rNDDtHrVyoNENQ/GdRJ5MUEzqIiEZCA0fZs8C4FvavlN8yzTjaIAs2BG/85EmoVSvHFe/yoHRyNEpjgWyRbVImHjkkJ+ScXJAa4eSBPJEX8uo8Os/Om/P+0zrljGY2yR85H99Ri50w</latexit>
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<latexit sha1_base64="0Jhap3u7hijZBywUBP3jxIS6hfY=">AAACGnicbZC9TsMwFIUd/il/BUYWiwoBS5VUSMCGBAMjSJQWNSVynFuw6jiRfQOqor4HC6/CwgCIDbHwNrihA7Rcydanc+6VfU+YSmHQdb+cicmp6ZnZufnSwuLS8kp5de3SJJnmUOeJTHQzZAakUFBHgRKaqQYWhxIaYfd44DfuQBuRqAvspdCO2Y0SHcEZWiko13yhMOjS7nXNPwGJ7Lq2Y3n3qrj9exEBChlBftwPvO1CDMoVt+oWRcfBG0KFDOssKH/4UcKzGBRyyYxpeW6K7ZxpFFxCv+RnBlLGu+wGWhYVi8G082K3Pt2ySkQ7ibZHIS3U3xM5i43pxaHtjBnemlFvIP7ntTLsHLRzodIMQfGfhzqZpJjQQVA0Eho4yp4FxrWwf6X8lmnG0cZZsiF4oyuPQ71WPax653uVo4NhGnNkg2ySHeKRfXJETskZqRNOHsgTeSGvzqPz7Lw57z+tE85wZp38KefzGwONnxE=</latexit><latexit sha1_base64="0Jhap3u7hijZBywUBP3jxIS6hfY=">AAACGnicbZC9TsMwFIUd/il/BUYWiwoBS5VUSMCGBAMjSJQWNSVynFuw6jiRfQOqor4HC6/CwgCIDbHwNrihA7Rcydanc+6VfU+YSmHQdb+cicmp6ZnZufnSwuLS8kp5de3SJJnmUOeJTHQzZAakUFBHgRKaqQYWhxIaYfd44DfuQBuRqAvspdCO2Y0SHcEZWiko13yhMOjS7nXNPwGJ7Lq2Y3n3qrj9exEBChlBftwPvO1CDMoVt+oWRcfBG0KFDOssKH/4UcKzGBRyyYxpeW6K7ZxpFFxCv+RnBlLGu+wGWhYVi8G082K3Pt2ySkQ7ibZHIS3U3xM5i43pxaHtjBnemlFvIP7ntTLsHLRzodIMQfGfhzqZpJjQQVA0Eho4yp4FxrWwf6X8lmnG0cZZsiF4oyuPQ71WPax653uVo4NhGnNkg2ySHeKRfXJETskZqRNOHsgTeSGvzqPz7Lw57z+tE85wZp38KefzGwONnxE=</latexit><latexit sha1_base64="0Jhap3u7hijZBywUBP3jxIS6hfY=">AAACGnicbZC9TsMwFIUd/il/BUYWiwoBS5VUSMCGBAMjSJQWNSVynFuw6jiRfQOqor4HC6/CwgCIDbHwNrihA7Rcydanc+6VfU+YSmHQdb+cicmp6ZnZufnSwuLS8kp5de3SJJnmUOeJTHQzZAakUFBHgRKaqQYWhxIaYfd44DfuQBuRqAvspdCO2Y0SHcEZWiko13yhMOjS7nXNPwGJ7Lq2Y3n3qrj9exEBChlBftwPvO1CDMoVt+oWRcfBG0KFDOssKH/4UcKzGBRyyYxpeW6K7ZxpFFxCv+RnBlLGu+wGWhYVi8G082K3Pt2ySkQ7ibZHIS3U3xM5i43pxaHtjBnemlFvIP7ntTLsHLRzodIMQfGfhzqZpJjQQVA0Eho4yp4FxrWwf6X8lmnG0cZZsiF4oyuPQ71WPax653uVo4NhGnNkg2ySHeKRfXJETskZqRNOHsgTeSGvzqPz7Lw57z+tE85wZp38KefzGwONnxE=</latexit><latexit sha1_base64="0Jhap3u7hijZBywUBP3jxIS6hfY=">AAACGnicbZC9TsMwFIUd/il/BUYWiwoBS5VUSMCGBAMjSJQWNSVynFuw6jiRfQOqor4HC6/CwgCIDbHwNrihA7Rcydanc+6VfU+YSmHQdb+cicmp6ZnZufnSwuLS8kp5de3SJJnmUOeJTHQzZAakUFBHgRKaqQYWhxIaYfd44DfuQBuRqAvspdCO2Y0SHcEZWiko13yhMOjS7nXNPwGJ7Lq2Y3n3qrj9exEBChlBftwPvO1CDMoVt+oWRcfBG0KFDOssKH/4UcKzGBRyyYxpeW6K7ZxpFFxCv+RnBlLGu+wGWhYVi8G082K3Pt2ySkQ7ibZHIS3U3xM5i43pxaHtjBnemlFvIP7ntTLsHLRzodIMQfGfhzqZpJjQQVA0Eho4yp4FxrWwf6X8lmnG0cZZsiF4oyuPQ71WPax653uVo4NhGnNkg2ySHeKRfXJETskZqRNOHsgTeSGvzqPz7Lw57z+tE85wZp38KefzGwONnxE=</latexit>

�<latexit sha1_base64="MmAwad0HUkTRe7TuOrEq4t8b7fo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXorePHYgrGFNpTNdtKu3WzC7kYopb/AiwcVr/4lb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjB51kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSLvzTjFIKYDySPOqLFS86JXrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NApObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUxUCyZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/MvqTdVrXlXqtTyNIpzAKZyDB9dQhztogA8MEJ7hFd6cR+fFeXc+Fq0FJ585hj9wPn8A4C2Mew==</latexit><latexit sha1_base64="MmAwad0HUkTRe7TuOrEq4t8b7fo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXorePHYgrGFNpTNdtKu3WzC7kYopb/AiwcVr/4lb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjB51kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSLvzTjFIKYDySPOqLFS86JXrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NApObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUxUCyZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/MvqTdVrXlXqtTyNIpzAKZyDB9dQhztogA8MEJ7hFd6cR+fFeXc+Fq0FJ585hj9wPn8A4C2Mew==</latexit><latexit sha1_base64="MmAwad0HUkTRe7TuOrEq4t8b7fo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXorePHYgrGFNpTNdtKu3WzC7kYopb/AiwcVr/4lb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjB51kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSLvzTjFIKYDySPOqLFS86JXrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NApObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUxUCyZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/MvqTdVrXlXqtTyNIpzAKZyDB9dQhztogA8MEJ7hFd6cR+fFeXc+Fq0FJ585hj9wPn8A4C2Mew==</latexit><latexit sha1_base64="MmAwad0HUkTRe7TuOrEq4t8b7fo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXorePHYgrGFNpTNdtKu3WzC7kYopb/AiwcVr/4lb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjB51kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSLvzTjFIKYDySPOqLFS86JXrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NApObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUxUCyZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/MvqTdVrXlXqtTyNIpzAKZyDB9dQhztogA8MEJ7hFd6cR+fFeXc+Fq0FJ585hj9wPn8A4C2Mew==</latexit>

Aguilar, DB, Figueiredo, Papavassiliou, PRD 94 (2016)

• If            , a gluon mass scale can be generatedeC 0
1 6= 0

<latexit sha1_base64="bjmICBYfwm2lHcM8HIroPbzPgzI=">AAAB/XicbVBNS8NAEN34WetXVDx5CRbRU0lEsN4KvXisYGyhCWGzmbRLN5u4u1FKKPhXvHhQ8er/8Oa/cdvmoK0PBh7vzTAzL8wYlcq2v42l5ZXVtfXKRnVza3tn19zbv5NpLgi4JGWp6IZYAqMcXEUVg24mACchg044bE38zgMISVN+q0YZ+AnucxpTgpWWAvPQe6QRKMoiKFrjwDn1ONzbgVmz6/YU1iJxSlJDJdqB+eVFKckT4IowLGXPsTPlF1goShiMq14uIcNkiPvQ05TjBKRfTM8fWydaiaw4Fbq4sqbq74kCJ1KOklB3JlgN5Lw3Ef/zermKG35BeZYr4GS2KM6ZpVJrkoUVUQFEsZEmmAiqb7XIAAtMlE6sqkNw5l9eJO55/aru3FzUmo0yjQo6QsfoDDnoEjXRNWojFxFUoGf0it6MJ+PFeDc+Zq1LRjlzgP7A+PwBKJmVIA==</latexit><latexit sha1_base64="bjmICBYfwm2lHcM8HIroPbzPgzI=">AAAB/XicbVBNS8NAEN34WetXVDx5CRbRU0lEsN4KvXisYGyhCWGzmbRLN5u4u1FKKPhXvHhQ8er/8Oa/cdvmoK0PBh7vzTAzL8wYlcq2v42l5ZXVtfXKRnVza3tn19zbv5NpLgi4JGWp6IZYAqMcXEUVg24mACchg044bE38zgMISVN+q0YZ+AnucxpTgpWWAvPQe6QRKMoiKFrjwDn1ONzbgVmz6/YU1iJxSlJDJdqB+eVFKckT4IowLGXPsTPlF1goShiMq14uIcNkiPvQ05TjBKRfTM8fWydaiaw4Fbq4sqbq74kCJ1KOklB3JlgN5Lw3Ef/zermKG35BeZYr4GS2KM6ZpVJrkoUVUQFEsZEmmAiqb7XIAAtMlE6sqkNw5l9eJO55/aru3FzUmo0yjQo6QsfoDDnoEjXRNWojFxFUoGf0it6MJ+PFeDc+Zq1LRjlzgP7A+PwBKJmVIA==</latexit><latexit sha1_base64="bjmICBYfwm2lHcM8HIroPbzPgzI=">AAAB/XicbVBNS8NAEN34WetXVDx5CRbRU0lEsN4KvXisYGyhCWGzmbRLN5u4u1FKKPhXvHhQ8er/8Oa/cdvmoK0PBh7vzTAzL8wYlcq2v42l5ZXVtfXKRnVza3tn19zbv5NpLgi4JGWp6IZYAqMcXEUVg24mACchg044bE38zgMISVN+q0YZ+AnucxpTgpWWAvPQe6QRKMoiKFrjwDn1ONzbgVmz6/YU1iJxSlJDJdqB+eVFKckT4IowLGXPsTPlF1goShiMq14uIcNkiPvQ05TjBKRfTM8fWydaiaw4Fbq4sqbq74kCJ1KOklB3JlgN5Lw3Ef/zermKG35BeZYr4GS2KM6ZpVJrkoUVUQFEsZEmmAiqb7XIAAtMlE6sqkNw5l9eJO55/aru3FzUmo0yjQo6QsfoDDnoEjXRNWojFxFUoGf0it6MJ+PFeDc+Zq1LRjlzgP7A+PwBKJmVIA==</latexit><latexit sha1_base64="bjmICBYfwm2lHcM8HIroPbzPgzI=">AAAB/XicbVBNS8NAEN34WetXVDx5CRbRU0lEsN4KvXisYGyhCWGzmbRLN5u4u1FKKPhXvHhQ8er/8Oa/cdvmoK0PBh7vzTAzL8wYlcq2v42l5ZXVtfXKRnVza3tn19zbv5NpLgi4JGWp6IZYAqMcXEUVg24mACchg044bE38zgMISVN+q0YZ+AnucxpTgpWWAvPQe6QRKMoiKFrjwDn1ONzbgVmz6/YU1iJxSlJDJdqB+eVFKckT4IowLGXPsTPlF1goShiMq14uIcNkiPvQ05TjBKRfTM8fWydaiaw4Fbq4sqbq74kCJ1KOklB3JlgN5Lw3Ef/zermKG35BeZYr4GS2KM6ZpVJrkoUVUQFEsZEmmAiqb7XIAAtMlE6sqkNw5l9eJO55/aru3FzUmo0yjQo6QsfoDDnoEjXRNWojFxFUoGf0it6MJ+PFeDc+Zq1LRjlzgP7A+PwBKJmVIA==</latexit>

A↵2
s

<latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit>

B↵s
<latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit>
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Gluon mass scale

• Physically motivated parametrization 
��1(q2) = q2J(q2) +m2(q2)

<latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit>

• Focus on the       part   
take limit as q ! 0

<latexit sha1_base64="JW3wDXlJJnwaEwpSn+/UU+FLCac=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbSS/9jDxO1Xa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHwnJjlY=</latexit><latexit sha1_base64="JW3wDXlJJnwaEwpSn+/UU+FLCac=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbSS/9jDxO1Xa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHwnJjlY=</latexit><latexit sha1_base64="JW3wDXlJJnwaEwpSn+/UU+FLCac=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbSS/9jDxO1Xa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHwnJjlY=</latexit><latexit sha1_base64="JW3wDXlJJnwaEwpSn+/UU+FLCac=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsN4KXjxWMLbQhrLZbtqlm03cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbSS/9jDxO1Xa27dnYOsEq8gNSjQ6le/eoOEZTFXyCQ1puu5KQY51SiY5NNKLzM8pWxMh7xrqaIxN0E+P3ZKzqwyIFGibSkkc/X3RE5jYyZxaDtjiiOz7M3E/7xuhlEjyIVKM+SKLRZFmSSYkNnnZCA0ZygnllCmhb2VsBHVlKHNp2JD8JZfXiX+Rf267t1d1pqNIo0ynMApnIMHV9CEW2iBDwwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPHwnJjlY=</latexit>

eC 0
1(r

2) =
dm2(r2)

dr2
<latexit sha1_base64="WYWiIEmYnvGDogAr0Ix6CMvn04s=">AAACKXicbZDLSsNAFIYn9VbrrerSzWAR66YkRbAuhEo3LitYW2hqmUxO6uBMEmYmSgl5Hje+ipsuvG19EaeXRa0eGPj5/nOYc34v5kxp2/60ckvLK6tr+fXCxubW9k5xd+9WRYmk0KIRj2THIwo4C6GlmebQiSUQ4XFoew+Nsd9+BKlYFN7oYQw9QQYhCxgl2qB+8dJ9Yj5oxn1IG9lx3ynLu+rJRcENJKGpK4i+lyL1MyzuqhMrm4cGZP1iya7Yk8J/hTMTJTSrZr84cv2IJgJCTTlRquvYse6lRGpGOWQFN1EQE/pABtA1MiQCVC+dnJrhI0N8HETSvFDjCZ2fSIlQaig80zleUy16Y/if1010UOulLIwTDSGdfhQkHOsIj3PDPpNANR8aQahkZldM74kJSZt0CyYEZ/Hkv6JVrZxXnOvTUr02SyOPDtAhKiMHnaE6ukJN1EIUPaNX9IberRdrZH1YX9PWnDWb2Ue/yvr+AQfupp4=</latexit><latexit sha1_base64="WYWiIEmYnvGDogAr0Ix6CMvn04s=">AAACKXicbZDLSsNAFIYn9VbrrerSzWAR66YkRbAuhEo3LitYW2hqmUxO6uBMEmYmSgl5Hje+ipsuvG19EaeXRa0eGPj5/nOYc34v5kxp2/60ckvLK6tr+fXCxubW9k5xd+9WRYmk0KIRj2THIwo4C6GlmebQiSUQ4XFoew+Nsd9+BKlYFN7oYQw9QQYhCxgl2qB+8dJ9Yj5oxn1IG9lx3ynLu+rJRcENJKGpK4i+lyL1MyzuqhMrm4cGZP1iya7Yk8J/hTMTJTSrZr84cv2IJgJCTTlRquvYse6lRGpGOWQFN1EQE/pABtA1MiQCVC+dnJrhI0N8HETSvFDjCZ2fSIlQaig80zleUy16Y/if1010UOulLIwTDSGdfhQkHOsIj3PDPpNANR8aQahkZldM74kJSZt0CyYEZ/Hkv6JVrZxXnOvTUr02SyOPDtAhKiMHnaE6ukJN1EIUPaNX9IberRdrZH1YX9PWnDWb2Ue/yvr+AQfupp4=</latexit><latexit sha1_base64="WYWiIEmYnvGDogAr0Ix6CMvn04s=">AAACKXicbZDLSsNAFIYn9VbrrerSzWAR66YkRbAuhEo3LitYW2hqmUxO6uBMEmYmSgl5Hje+ipsuvG19EaeXRa0eGPj5/nOYc34v5kxp2/60ckvLK6tr+fXCxubW9k5xd+9WRYmk0KIRj2THIwo4C6GlmebQiSUQ4XFoew+Nsd9+BKlYFN7oYQw9QQYhCxgl2qB+8dJ9Yj5oxn1IG9lx3ynLu+rJRcENJKGpK4i+lyL1MyzuqhMrm4cGZP1iya7Yk8J/hTMTJTSrZr84cv2IJgJCTTlRquvYse6lRGpGOWQFN1EQE/pABtA1MiQCVC+dnJrhI0N8HETSvFDjCZ2fSIlQaig80zleUy16Y/if1010UOulLIwTDSGdfhQkHOsIj3PDPpNANR8aQahkZldM74kJSZt0CyYEZ/Hkv6JVrZxXnOvTUr02SyOPDtAhKiMHnaE6ukJN1EIUPaNX9IberRdrZH1YX9PWnDWb2Ue/yvr+AQfupp4=</latexit><latexit sha1_base64="WYWiIEmYnvGDogAr0Ix6CMvn04s=">AAACKXicbZDLSsNAFIYn9VbrrerSzWAR66YkRbAuhEo3LitYW2hqmUxO6uBMEmYmSgl5Hje+ipsuvG19EaeXRa0eGPj5/nOYc34v5kxp2/60ckvLK6tr+fXCxubW9k5xd+9WRYmk0KIRj2THIwo4C6GlmebQiSUQ4XFoew+Nsd9+BKlYFN7oYQw9QQYhCxgl2qB+8dJ9Yj5oxn1IG9lx3ynLu+rJRcENJKGpK4i+lyL1MyzuqhMrm4cGZP1iya7Yk8J/hTMTJTSrZr84cv2IJgJCTTlRquvYse6lRGpGOWQFN1EQE/pABtA1MiQCVC+dnJrhI0N8HETSvFDjCZ2fSIlQaig80zleUy16Y/if1010UOulLIwTDSGdfhQkHOsIj3PDPpNANR8aQahkZldM74kJSZt0CyYEZ/Hkv6JVrZxXnOvTUr02SyOPDtAhKiMHnaE6ukJN1EIUPaNX9IberRdrZH1YX9PWnDWb2Ue/yvr+AQfupp4=</latexit>

m

2(x) = ��1(0) +

Z
x

0
dy e

C

0
1(y)

<latexit sha1_base64="BPRcNYekLfR0vNogVu/nuBTkczw="></latexit><latexit sha1_base64="BPRcNYekLfR0vNogVu/nuBTkczw="></latexit><latexit sha1_base64="BPRcNYekLfR0vNogVu/nuBTkczw="></latexit><latexit sha1_base64="BPRcNYekLfR0vNogVu/nuBTkczw="></latexit>

)
<latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit>

• Not yet a running mass   
must be vanishing in the UV  

m2(1) = 0
<latexit sha1_base64="y+CQv9FO1O1dh7Y/F3MYqQYQyv0=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyUpgvUgFLx4rGBsoY1ls920S3c3cXdSCKG/w4sHFa/+GW/+G7dtDtr6YODx3gwz84KYMw2O820V1tY3NreK26Wd3b39g/Lh0YOOEkWoRyIeqU6ANeVMUg8YcNqJFcUi4LQdjG9mfntClWaRvIc0pr7AQ8lCRjAYyReP9WqPyRDS82unX644NWcOe5W4OamgHK1++as3iEgiqATCsdZd14nBz7ACRjidlnqJpjEmYzykXUMlFlT72fzoqX1mlIEdRsqUBHuu/p7IsNA6FYHpFBhGetmbif953QTChp8xGSdAJVksChNuQ2TPErAHTFECPDUEE8XMrTYZYYUJmJxKJgR3+eVV4tVrVzX37qLSbORpFNEJOkVV5KJL1ES3qIU8RNATekav6M2aWC/Wu/WxaC1Y+cwx+gPr8wfgppEH</latexit><latexit sha1_base64="y+CQv9FO1O1dh7Y/F3MYqQYQyv0=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyUpgvUgFLx4rGBsoY1ls920S3c3cXdSCKG/w4sHFa/+GW/+G7dtDtr6YODx3gwz84KYMw2O820V1tY3NreK26Wd3b39g/Lh0YOOEkWoRyIeqU6ANeVMUg8YcNqJFcUi4LQdjG9mfntClWaRvIc0pr7AQ8lCRjAYyReP9WqPyRDS82unX644NWcOe5W4OamgHK1++as3iEgiqATCsdZd14nBz7ACRjidlnqJpjEmYzykXUMlFlT72fzoqX1mlIEdRsqUBHuu/p7IsNA6FYHpFBhGetmbif953QTChp8xGSdAJVksChNuQ2TPErAHTFECPDUEE8XMrTYZYYUJmJxKJgR3+eVV4tVrVzX37qLSbORpFNEJOkVV5KJL1ES3qIU8RNATekav6M2aWC/Wu/WxaC1Y+cwx+gPr8wfgppEH</latexit><latexit sha1_base64="y+CQv9FO1O1dh7Y/F3MYqQYQyv0=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyUpgvUgFLx4rGBsoY1ls920S3c3cXdSCKG/w4sHFa/+GW/+G7dtDtr6YODx3gwz84KYMw2O820V1tY3NreK26Wd3b39g/Lh0YOOEkWoRyIeqU6ANeVMUg8YcNqJFcUi4LQdjG9mfntClWaRvIc0pr7AQ8lCRjAYyReP9WqPyRDS82unX644NWcOe5W4OamgHK1++as3iEgiqATCsdZd14nBz7ACRjidlnqJpjEmYzykXUMlFlT72fzoqX1mlIEdRsqUBHuu/p7IsNA6FYHpFBhGetmbif953QTChp8xGSdAJVksChNuQ2TPErAHTFECPDUEE8XMrTYZYYUJmJxKJgR3+eVV4tVrVzX37qLSbORpFNEJOkVV5KJL1ES3qIU8RNATekav6M2aWC/Wu/WxaC1Y+cwx+gPr8wfgppEH</latexit><latexit sha1_base64="y+CQv9FO1O1dh7Y/F3MYqQYQyv0=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyUpgvUgFLx4rGBsoY1ls920S3c3cXdSCKG/w4sHFa/+GW/+G7dtDtr6YODx3gwz84KYMw2O820V1tY3NreK26Wd3b39g/Lh0YOOEkWoRyIeqU6ANeVMUg8YcNqJFcUi4LQdjG9mfntClWaRvIc0pr7AQ8lCRjAYyReP9WqPyRDS82unX644NWcOe5W4OamgHK1++as3iEgiqATCsdZd14nBz7ACRjidlnqJpjEmYzykXUMlFlT72fzoqX1mlIEdRsqUBHuu/p7IsNA6FYHpFBhGetmbif953QTChp8xGSdAJVksChNuQ2TPErAHTFECPDUEE8XMrTYZYYUJmJxKJgR3+eVV4tVrVzX37qLSbORpFNEJOkVV5KJL1ES3qIU8RNATekav6M2aWC/Wu/WxaC1Y+cwx+gPr8wfgppEH</latexit>

)
<latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit><latexit sha1_base64="RpI4qOlDDHM7iqn0IR8t5YRBYSk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG8FLx6rGC20oWy2m3bpZjfsTpQS+jO8eFDx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h/cG5VpygKqhNLtiBgmuGQBchSsnWpGkkiwh2h0NfUfHpk2XMk7HKcsTMhA8phTglbqdG/5YIhEa/XUq9a8ujeDu0z8gtSgQKtX/er2Fc0SJpEKYkzH91IMc6KRU8EmlW5mWEroiAxYx1JJEmbCfHbyxD2xSt+NlbYl0Z2pvydykhgzTiLbmRAcmkVvKv7ndTKMG2HOZZohk3S+KM6Ei8qd/u/2uWYUxdgSQjW3t7p0SDShaFOq2BD8xZeXSXBWv6z7N+e1ZqNIowxHcAyn4MMFNOEaWhAABQXP8ApvDjovzrvzMW8tOcXMIfyB8/kD+FmRNw==</latexit>

m

2(x) = �
Z 1

x

dy e
C

0
1(y)

<latexit sha1_base64="jsYRbBHdt+GSc8GNBp16jJmcDcA="></latexit><latexit sha1_base64="jsYRbBHdt+GSc8GNBp16jJmcDcA="></latexit><latexit sha1_base64="jsYRbBHdt+GSc8GNBp16jJmcDcA="></latexit><latexit sha1_base64="jsYRbBHdt+GSc8GNBp16jJmcDcA="></latexit>

• Insert into STI

qµe�np
µ↵�(q, r, p)

<latexit sha1_base64="+RYuP8biYV+AAjGx1Su0k9ADSA8="></latexit><latexit sha1_base64="+RYuP8biYV+AAjGx1Su0k9ADSA8="></latexit><latexit sha1_base64="+RYuP8biYV+AAjGx1Su0k9ADSA8="></latexit><latexit sha1_base64="+RYuP8biYV+AAjGx1Su0k9ADSA8="></latexit>

p2J(p2)P↵�(p)� r2J(r2)P↵�(r)
<latexit sha1_base64="NvKRQFRiPSwlTzN9fLK8vpyHIAE=">AAACIHicbVBNTwIxEO36iesX6tFLIzGBg2SXmIg3Ei/GEyaukABuZkuBhu5u03ZNyIa/4sW/4sWDGr3pr7HAHhR4yUxe3ptJOy8QnCntON/Wyura+sZmbsve3tnd288fHN6rOJGEeiTmsWwGoChnEfU005w2haQQBpw2guHVxG88UqlYHN3pkaCdEPoR6zEC2kh+vioeKjdF00p1P20DFwNoB1TDuChKZ7acmHKJKUt+vuCUnSnwInEzUkAZ6n7+q92NSRLSSBMOSrVcR+hOClIzwunYbieKCiBD6NOWoRGEVHXS6YVjfGqULu7F0lSk8VT9u5FCqNQoDMxkCHqg5r2JuMxrJbpX7aQsEommEZk91Es41jGexIW7TFKi+cgQIJKZv2IyAAlEm1BtE4I7f/Ii8Srly7J7e16oVbM0cugYnaAictEFqqFrVEceIugJvaA39G49W6/Wh/U5G12xsp0j9A/Wzy/A56Gc</latexit><latexit sha1_base64="NvKRQFRiPSwlTzN9fLK8vpyHIAE=">AAACIHicbVBNTwIxEO36iesX6tFLIzGBg2SXmIg3Ei/GEyaukABuZkuBhu5u03ZNyIa/4sW/4sWDGr3pr7HAHhR4yUxe3ptJOy8QnCntON/Wyura+sZmbsve3tnd288fHN6rOJGEeiTmsWwGoChnEfU005w2haQQBpw2guHVxG88UqlYHN3pkaCdEPoR6zEC2kh+vioeKjdF00p1P20DFwNoB1TDuChKZ7acmHKJKUt+vuCUnSnwInEzUkAZ6n7+q92NSRLSSBMOSrVcR+hOClIzwunYbieKCiBD6NOWoRGEVHXS6YVjfGqULu7F0lSk8VT9u5FCqNQoDMxkCHqg5r2JuMxrJbpX7aQsEommEZk91Es41jGexIW7TFKi+cgQIJKZv2IyAAlEm1BtE4I7f/Ii8Srly7J7e16oVbM0cugYnaAictEFqqFrVEceIugJvaA39G49W6/Wh/U5G12xsp0j9A/Wzy/A56Gc</latexit><latexit sha1_base64="NvKRQFRiPSwlTzN9fLK8vpyHIAE=">AAACIHicbVBNTwIxEO36iesX6tFLIzGBg2SXmIg3Ei/GEyaukABuZkuBhu5u03ZNyIa/4sW/4sWDGr3pr7HAHhR4yUxe3ptJOy8QnCntON/Wyura+sZmbsve3tnd288fHN6rOJGEeiTmsWwGoChnEfU005w2haQQBpw2guHVxG88UqlYHN3pkaCdEPoR6zEC2kh+vioeKjdF00p1P20DFwNoB1TDuChKZ7acmHKJKUt+vuCUnSnwInEzUkAZ6n7+q92NSRLSSBMOSrVcR+hOClIzwunYbieKCiBD6NOWoRGEVHXS6YVjfGqULu7F0lSk8VT9u5FCqNQoDMxkCHqg5r2JuMxrJbpX7aQsEommEZk91Es41jGexIW7TFKi+cgQIJKZv2IyAAlEm1BtE4I7f/Ii8Srly7J7e16oVbM0cugYnaAictEFqqFrVEceIugJvaA39G49W6/Wh/U5G12xsp0j9A/Wzy/A56Gc</latexit><latexit sha1_base64="NvKRQFRiPSwlTzN9fLK8vpyHIAE=">AAACIHicbVBNTwIxEO36iesX6tFLIzGBg2SXmIg3Ei/GEyaukABuZkuBhu5u03ZNyIa/4sW/4sWDGr3pr7HAHhR4yUxe3ptJOy8QnCntON/Wyura+sZmbsve3tnd288fHN6rOJGEeiTmsWwGoChnEfU005w2haQQBpw2guHVxG88UqlYHN3pkaCdEPoR6zEC2kh+vioeKjdF00p1P20DFwNoB1TDuChKZ7acmHKJKUt+vuCUnSnwInEzUkAZ6n7+q92NSRLSSBMOSrVcR+hOClIzwunYbieKCiBD6NOWoRGEVHXS6YVjfGqULu7F0lSk8VT9u5FCqNQoDMxkCHqg5r2JuMxrJbpX7aQsEommEZk91Es41jGexIW7TFKi+cgQIJKZv2IyAAlEm1BtE4I7f/Ii8Srly7J7e16oVbM0cugYnaAictEFqqFrVEceIugJvaA39G49W6/Wh/U5G12xsp0j9A/Wzy/A56Gc</latexit>

eC↵�(q, r, p) = m2(p2)P↵�(p)�m2(r2)P↵�(r)
<latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit>

eC↵�(q, r, p) = m2(p2)P↵�(p)�m2(r2)P↵�(r)
<latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit><latexit sha1_base64="rjLenlgXAprSblCZFXdv2jXHuLg="></latexit>

��1(q2) = q2J(q2) +m2(q2)
<latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit><latexit sha1_base64="8/p1F5fetYR6AY/pYp2gfG7GIS0=">AAACC3icbZDNSgMxFIUz9a/Wv6pLN8EiVMQyUwTrQijoQlxVcGyhnZZMmrahSWZMMkIZ+gBufBU3LlTc+gLufBvT6Sy09ULCxzn3ktzjh4wqbdvfVmZhcWl5JbuaW1vf2NzKb+/cqSCSmLg4YIFs+EgRRgVxNdWMNEJJEPcZqfvDi4lffyBS0UDc6lFIPI76gvYoRtpInXyhdUmYRu342BkX79vlw3NzXSd0xNvlBEyXXbKTgvPgpFAAadU6+a9WN8ARJ0JjhpRqOnaovRhJTTEj41wrUiREeIj6pGlQIE6UFyfLjOGBUbqwF0hzhIaJ+nsiRlypEfdNJ0d6oGa9ifif14x0r+LFVISRJgJPH+pFDOoATpKBXSoJ1mxkAGFJzV8hHiCJsDb55UwIzuzK8+CWS2cl5+akUK2kaWTBHtgHReCAU1AFV6AGXIDBI3gGr+DNerJerHfrY9qasdKZXfCnrM8f0zSYcw==</latexit>

��1(q2) = q2J(q2) +m2(q2)
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��1(q2) = q2J(q2) +m2(q2)
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• Kinetic term  
associated with np part of the STI

• Mass term  
associated with massless poles amplitude

g↵�
<latexit sha1_base64="EGLa/iWxsW1jj1yAYQbG5S6ObYE=">AAAB93icbVBNS8NAEN34WetHox69LBbBU0lEsN4KXjxWMLbQhDDZbtulmw92J0IN/SVePKh49a9489+4bXPQ1gcDj/dmmJkXZVJodJxva219Y3Nru7JT3d3bP6jZh0cPOs0V4x5LZaq6EWguRcI9FCh5N1Mc4kjyTjS+mfmdR660SJN7nGQ8iGGYiIFggEYK7dowLHyQ2Qj8iCNMQ7vuNJw56CpxS1InJdqh/eX3U5bHPEEmQeue62QYFKBQMMmnVT/XPAM2hiHvGZpAzHVQzA+f0jOj9OkgVaYSpHP190QBsdaTODKdMeBIL3sz8T+vl+OgGRQiyXLkCVssGuSSYkpnKdC+UJyhnBgCTAlzK2UjUMDQZFU1IbjLL68S76Jx3XDvLuutZplGhZyQU3JOXHJFWuSWtIlHGMnJM3klb9aT9WK9Wx+L1jWrnDkmf2B9/gB6BZMj</latexit><latexit sha1_base64="EGLa/iWxsW1jj1yAYQbG5S6ObYE=">AAAB93icbVBNS8NAEN34WetHox69LBbBU0lEsN4KXjxWMLbQhDDZbtulmw92J0IN/SVePKh49a9489+4bXPQ1gcDj/dmmJkXZVJodJxva219Y3Nru7JT3d3bP6jZh0cPOs0V4x5LZaq6EWguRcI9FCh5N1Mc4kjyTjS+mfmdR660SJN7nGQ8iGGYiIFggEYK7dowLHyQ2Qj8iCNMQ7vuNJw56CpxS1InJdqh/eX3U5bHPEEmQeue62QYFKBQMMmnVT/XPAM2hiHvGZpAzHVQzA+f0jOj9OkgVaYSpHP190QBsdaTODKdMeBIL3sz8T+vl+OgGRQiyXLkCVssGuSSYkpnKdC+UJyhnBgCTAlzK2UjUMDQZFU1IbjLL68S76Jx3XDvLuutZplGhZyQU3JOXHJFWuSWtIlHGMnJM3klb9aT9WK9Wx+L1jWrnDkmf2B9/gB6BZMj</latexit><latexit sha1_base64="EGLa/iWxsW1jj1yAYQbG5S6ObYE=">AAAB93icbVBNS8NAEN34WetHox69LBbBU0lEsN4KXjxWMLbQhDDZbtulmw92J0IN/SVePKh49a9489+4bXPQ1gcDj/dmmJkXZVJodJxva219Y3Nru7JT3d3bP6jZh0cPOs0V4x5LZaq6EWguRcI9FCh5N1Mc4kjyTjS+mfmdR660SJN7nGQ8iGGYiIFggEYK7dowLHyQ2Qj8iCNMQ7vuNJw56CpxS1InJdqh/eX3U5bHPEEmQeue62QYFKBQMMmnVT/XPAM2hiHvGZpAzHVQzA+f0jOj9OkgVaYSpHP190QBsdaTODKdMeBIL3sz8T+vl+OgGRQiyXLkCVssGuSSYkpnKdC+UJyhnBgCTAlzK2UjUMDQZFU1IbjLL68S76Jx3XDvLuutZplGhZyQU3JOXHJFWuSWtIlHGMnJM3klb9aT9WK9Wx+L1jWrnDkmf2B9/gB6BZMj</latexit><latexit sha1_base64="EGLa/iWxsW1jj1yAYQbG5S6ObYE=">AAAB93icbVBNS8NAEN34WetHox69LBbBU0lEsN4KXjxWMLbQhDDZbtulmw92J0IN/SVePKh49a9489+4bXPQ1gcDj/dmmJkXZVJodJxva219Y3Nru7JT3d3bP6jZh0cPOs0V4x5LZaq6EWguRcI9FCh5N1Mc4kjyTjS+mfmdR660SJN7nGQ8iGGYiIFggEYK7dowLHyQ2Qj8iCNMQ7vuNJw56CpxS1InJdqh/eX3U5bHPEEmQeue62QYFKBQMMmnVT/XPAM2hiHvGZpAzHVQzA+f0jOj9OkgVaYSpHP190QBsdaTODKdMeBIL3sz8T+vl+OgGRQiyXLkCVssGuSSYkpnKdC+UJyhnBgCTAlzK2UjUMDQZFU1IbjLL68S76Jx3XDvLuutZplGhZyQU3JOXHJFWuSWtIlHGMnJM3klb9aT9WK9Wx+L1jWrnDkmf2B9/gB6BZMj</latexit>



Daniele Binosi (ECT*) April 3, 2018 /17�10

BSE for massless poles
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• Consider BSE for the full vertex

• Replace vertex: 
expand and equate terms linear in q

• Four gluon kernel
use one-loop dressed approximation

• (quantum) Three gluon vertex
�µ↵�(k1, k2, k3) = f(k2)�

(0)
µ↵�(k1, k2, k3)
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• Vertex form factor
motivated by continuum/lattice studies 
Cucchieri, Maas, Mendes, PRD 74 (2006) 
Pelaez, Tissier, Wschebor, PRD 88 (2013) 
Aguilar, DB, Ibañez, Papavassiliou, PRD 89 (2014) 
Eichmann, Williams, Alkofer, Vujinovic, PRD 89 (2014) 
Blum, Huber, Mitter, von Smekal PRD 89 (2014) 
Athenodorou, DB, Boucaud, De Soto, Papavassiliou, Rodriguez-Quintero, 
Zafeiropoulos, PLB 761 (2016)

� ! �np + �p
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• Zero crossing
due to massless ghosts

• IR suppression
wrt tree-level value 1 • Homogeneous BSE 

eigenvalue proportional to the coupling
e
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0
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and self consistency (more on this later)
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Poles BS amplitude
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• BSE solution 
unnormalized
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0.000 • Normalized amplitude
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C

0
1(x) = � ��1(0)R1

0 dy S0(y)
S

0(x)
<latexit sha1_base64="cWLJo5ru+gd1G/COsjLYtoxuVuo="></latexit><latexit sha1_base64="cWLJo5ru+gd1G/COsjLYtoxuVuo="></latexit><latexit sha1_base64="cWLJo5ru+gd1G/COsjLYtoxuVuo="></latexit><latexit sha1_base64="cWLJo5ru+gd1G/COsjLYtoxuVuo="></latexit>
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0.14 • Running mass  
power law behaviour 
m2(q2) = m2(0)/[1 + (q2/m2

1)
1+p]

<latexit sha1_base64="XrfSu9u6Ryyha5AbXqVqTFuzex0=">AAACDXicbZBPS8MwGMbT+W/Of1WPXopjsDHY2iGoB2HgxeME64SuK2mWbmFJW5NUGGWfwItfxYsHFa/evfltTLcedPOBwC/P+74k7+PHlAhpmt9aYWV1bX2juFna2t7Z3dP3D25FlHCEbRTRiN/5UGBKQmxLIim+izmGzKe4648vs3r3AXNBovBGTmLsMjgMSUAQlMry9Arrt6r3/VbtIgOz1nSsenZvMs9Sbj+16vHU9fSy2TBnMpbByqEMcnU8/as3iFDCcCgRhUI4lhlLN4VcEkTxtNRLBI4hGsMhdhSGkGHhprN1pkZFOQMjiLg6oTRm7u+JFDIhJsxXnQzKkVisZeZ/NSeRwZmbkjBOJA7R/KEgoYaMjCwbY0A4RpJOFEDEifqrgUaQQyRVgiUVgrW48jLYrcZ5w7o+KbereRpFcASOQRVY4BS0wRXoABsg8AiewSt40560F+1d+5i3FrR85hD8kfb5A9kpmFQ=</latexit><latexit sha1_base64="XrfSu9u6Ryyha5AbXqVqTFuzex0=">AAACDXicbZBPS8MwGMbT+W/Of1WPXopjsDHY2iGoB2HgxeME64SuK2mWbmFJW5NUGGWfwItfxYsHFa/evfltTLcedPOBwC/P+74k7+PHlAhpmt9aYWV1bX2juFna2t7Z3dP3D25FlHCEbRTRiN/5UGBKQmxLIim+izmGzKe4648vs3r3AXNBovBGTmLsMjgMSUAQlMry9Arrt6r3/VbtIgOz1nSsenZvMs9Sbj+16vHU9fSy2TBnMpbByqEMcnU8/as3iFDCcCgRhUI4lhlLN4VcEkTxtNRLBI4hGsMhdhSGkGHhprN1pkZFOQMjiLg6oTRm7u+JFDIhJsxXnQzKkVisZeZ/NSeRwZmbkjBOJA7R/KEgoYaMjCwbY0A4RpJOFEDEifqrgUaQQyRVgiUVgrW48jLYrcZ5w7o+KbereRpFcASOQRVY4BS0wRXoABsg8AiewSt40560F+1d+5i3FrR85hD8kfb5A9kpmFQ=</latexit><latexit sha1_base64="XrfSu9u6Ryyha5AbXqVqTFuzex0=">AAACDXicbZBPS8MwGMbT+W/Of1WPXopjsDHY2iGoB2HgxeME64SuK2mWbmFJW5NUGGWfwItfxYsHFa/evfltTLcedPOBwC/P+74k7+PHlAhpmt9aYWV1bX2juFna2t7Z3dP3D25FlHCEbRTRiN/5UGBKQmxLIim+izmGzKe4648vs3r3AXNBovBGTmLsMjgMSUAQlMry9Arrt6r3/VbtIgOz1nSsenZvMs9Sbj+16vHU9fSy2TBnMpbByqEMcnU8/as3iFDCcCgRhUI4lhlLN4VcEkTxtNRLBI4hGsMhdhSGkGHhprN1pkZFOQMjiLg6oTRm7u+JFDIhJsxXnQzKkVisZeZ/NSeRwZmbkjBOJA7R/KEgoYaMjCwbY0A4RpJOFEDEifqrgUaQQyRVgiUVgrW48jLYrcZ5w7o+KbereRpFcASOQRVY4BS0wRXoABsg8AiewSt40560F+1d+5i3FrR85hD8kfb5A9kpmFQ=</latexit><latexit sha1_base64="XrfSu9u6Ryyha5AbXqVqTFuzex0=">AAACDXicbZBPS8MwGMbT+W/Of1WPXopjsDHY2iGoB2HgxeME64SuK2mWbmFJW5NUGGWfwItfxYsHFa/evfltTLcedPOBwC/P+74k7+PHlAhpmt9aYWV1bX2juFna2t7Z3dP3D25FlHCEbRTRiN/5UGBKQmxLIim+izmGzKe4648vs3r3AXNBovBGTmLsMjgMSUAQlMry9Arrt6r3/VbtIgOz1nSsenZvMs9Sbj+16vHU9fSy2TBnMpbByqEMcnU8/as3iFDCcCgRhUI4lhlLN4VcEkTxtNRLBI4hGsMhdhSGkGHhprN1pkZFOQMjiLg6oTRm7u+JFDIhJsxXnQzKkVisZeZ/NSeRwZmbkjBOJA7R/KEgoYaMjCwbY0A4RpJOFEDEifqrgUaQQyRVgiUVgrW48jLYrcZ5w7o+KbereRpFcASOQRVY4BS0wRXoABsg8AiewSt40560F+1d+5i3FrR85hD8kfb5A9kpmFQ=</latexit>
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f ⇠ �


1 + b ln

q2 +M2

µ2 +M2
+ c ln

q2

µ2
+ · · ·

�

<latexit sha1_base64="xtFKMUocKVA7V8NkJ7j3qd5nZnU="></latexit><latexit sha1_base64="xtFKMUocKVA7V8NkJ7j3qd5nZnU="></latexit><latexit sha1_base64="xtFKMUocKVA7V8NkJ7j3qd5nZnU="></latexit><latexit sha1_base64="xtFKMUocKVA7V8NkJ7j3qd5nZnU="></latexit>

Coupling the gluon SDE

˜Π(1)
µν (q) = +

(ã1) (ã2)

µ, a ν, b

q

µ, a ν, b

k

k + q

k

α, m

β, n σ, n′

ρ, m′

α, m ρ, m′q ! 0
<latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit>

k
<latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit>

(ã5) (ã6)

µ, a ν, b

α, m

β, n

γ, r τ, r′

σ, n′

ρ, m′

ℓ

k + ℓ

k + q

q

µ, a

γ, r

β, n

α, m

ν, b

τ, r′
k + q

δ, s

λ, s′

ρ, m′

σ, n′

k
+˜Π(3)

µν (q) =
q

k + ℓ

ℓ

k
<latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit><latexit sha1_base64="W4dlhA0oJyta0OOR5bAm+zxL6E0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSL0VBIR1FvBi8cWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LeTFIMYjqUPOKMGiu1xv1K1a27c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQd5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8i/pN3WtdVhu1Io0SnMIZ1MCDK2jAHTTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwA5Joyp</latexit>

q ! 0
<latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit><latexit sha1_base64="egfqa432yP6U5GWib2Bj2q24Bmc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvQU0lEUG8FLx4rGFtoQ9lsN+3SzW7cnQgl9Dd48aDi1T/kzX/jts1BWx8MPN6bYWZelApu0PO+ndLa+sbmVnm7srO7t39QPTx6MCrTlAVUCaU7ETFMcMkC5ChYJ9WMJJFg7Wh8M/PbT0wbruQ9TlIWJmQoecwpQSsFjz1UXr9a8xreHO4q8QtSgwKtfvWrN1A0S5hEKogxXd9LMcyJRk4Fm1Z6mWEpoWMyZF1LJUmYCfP5sVP3zCoDN1balkR3rv6eyElizCSJbGdCcGSWvZn4n9fNML4Kcy7TDJmki0VxJlxU7uxzd8A1oygmlhCqub3VpSOiCUWbT8WG4C+/vEqC88Z1w7+7qDXrRRplOIFTqIMPl9CEW2hBABQ4PMMrvDnSeXHenY9Fa8kpZo7hD5zPHwT5jkY=</latexit>+

A↵2
s

<latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit><latexit sha1_base64="f9xi1nkL+FYjXJYB5dAGWASGAYk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYL1VvHisYGwhjWWz3bRLN7thdyOU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uHRg5aZItQnkkvVjbCmnAnqG2Y47aaK4iTitBONb2Z+54kqzaS4N5OUhgkeChYzgo2Vguse5ukIPzb6ul+tuXV3DrRKvILUoEC7X/3qDSTJEioM4VjrwHNTE+ZYGUY4nVZ6maYpJmM8pIGlAidUh/n85Ck6s8oAxVLZEgbN1d8TOU60niSR7UywGellbyb+5wWZiZthzkSaGSrIYlGccWQkmv2PBkxRYvjEEkwUs7ciMsIKE2NTqtgQvOWXV4nfqF/VvbuLWqtZpFGGEziFc/DgElpwC23wgYCEZ3iFN8c4L86787FoLTnFzDH8gfP5AzUwkLc=</latexit>

+

m2(0) =
<latexit sha1_base64="qu4AujFk3kFxVgmeWR56SIS95Do=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuEawHoeDFYwXXFtq1ZNNsG5pklyQrlKU/wosHFa/+H2/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDowcdp4pQn8Q8Vp0Qa8qZpL5hhtNOoigWIaftcHwz89tPVGkWy3szSWgg8FCyiBFsrNQWj/Wqe37dL1fcmjsHWiVeTiqQo9Uvf/UGMUkFlYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUslFlQH2fzcKTqzygBFsbIlDZqrvycyLLSeiNB2CmxGetmbif953dREjSBjMkkNlWSxKEo5MjGa/Y4GTFFi+MQSTBSztyIywgoTYxMq2RC85ZdXiV+vXdW8u4tKs5GnUYQTOIUqeHAJTbiFFvhAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPHbCORQ==</latexit><latexit sha1_base64="qu4AujFk3kFxVgmeWR56SIS95Do=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuEawHoeDFYwXXFtq1ZNNsG5pklyQrlKU/wosHFa/+H2/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDowcdp4pQn8Q8Vp0Qa8qZpL5hhtNOoigWIaftcHwz89tPVGkWy3szSWgg8FCyiBFsrNQWj/Wqe37dL1fcmjsHWiVeTiqQo9Uvf/UGMUkFlYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUslFlQH2fzcKTqzygBFsbIlDZqrvycyLLSeiNB2CmxGetmbif953dREjSBjMkkNlWSxKEo5MjGa/Y4GTFFi+MQSTBSztyIywgoTYxMq2RC85ZdXiV+vXdW8u4tKs5GnUYQTOIUqeHAJTbiFFvhAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPHbCORQ==</latexit><latexit sha1_base64="qu4AujFk3kFxVgmeWR56SIS95Do=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuEawHoeDFYwXXFtq1ZNNsG5pklyQrlKU/wosHFa/+H2/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDowcdp4pQn8Q8Vp0Qa8qZpL5hhtNOoigWIaftcHwz89tPVGkWy3szSWgg8FCyiBFsrNQWj/Wqe37dL1fcmjsHWiVeTiqQo9Uvf/UGMUkFlYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUslFlQH2fzcKTqzygBFsbIlDZqrvycyLLSeiNB2CmxGetmbif953dREjSBjMkkNlWSxKEo5MjGa/Y4GTFFi+MQSTBSztyIywgoTYxMq2RC85ZdXiV+vXdW8u4tKs5GnUYQTOIUqeHAJTbiFFvhAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPHbCORQ==</latexit><latexit sha1_base64="qu4AujFk3kFxVgmeWR56SIS95Do=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuEawHoeDFYwXXFtq1ZNNsG5pklyQrlKU/wosHFa/+H2/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDowcdp4pQn8Q8Vp0Qa8qZpL5hhtNOoigWIaftcHwz89tPVGkWy3szSWgg8FCyiBFsrNQWj/Wqe37dL1fcmjsHWiVeTiqQo9Uvf/UGMUkFlYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUslFlQH2fzcKTqzygBFsbIlDZqrvycyLLSeiNB2CmxGetmbif953dREjSBjMkkNlWSxKEo5MjGa/Y4GTFFi+MQSTBSztyIywgoTYxMq2RC85ZdXiV+vXdW8u4tKs5GnUYQTOIUqeHAJTbiFFvhAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPHbCORQ==</latexit>

B↵s
<latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit><latexit sha1_base64="tSKktXvZ+6E8WUJaozO4vm569wE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiWG9FLx4rGK20oUy2m3bp7ibsboQS+iu8eFDx6t/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T+410mmCA1IwhPVjlBTziQNDDOctlNFUUScPkSj66n/8ESVZom8M+OUhgIHksWMoLHS41UXeTrEnu5Va17dm8FdJn5BalCg1at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxnB0/cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTNwIcybTzFBJ5ovijLsmcaffu32mKDF8bAkSxeytLhmiQmJsRhUbgr/48jIJzuqXdf/2vNZsFGmU4QiO4RR8uIAm3EALAiAg4Ble4c1Rzovz7nzMW0tOMXMIf+B8/gAMUJAU</latexit>

�C
<latexit sha1_base64="aAE/CgEA2OHTKz4ACfWSwJjezQI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXor9OKxirGFNpTNdtMu3WzC7kQopf/AiwcVr/4kb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uHRo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSscNWZ+64lrIxL1gOOUBzEdKBEJRtFK9xeNXrniVt05yCrxclKBHM1e+avbT1gWc4VMUmM6nptiMKEaBZN8WupmhqeUjeiAdyxVNOYmmMwvnZIzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifDqBZMhEoz5IotFkWZJJiQ2dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwll9eJf5l9abq3V1V6rU8jSKcwCmcgwfXUIdbaIIPDCJ4hld4c0bOi/PufCxaC04+cwx/4Hz+AGqVjMg=</latexit><latexit sha1_base64="aAE/CgEA2OHTKz4ACfWSwJjezQI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXor9OKxirGFNpTNdtMu3WzC7kQopf/AiwcVr/4kb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uHRo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSscNWZ+64lrIxL1gOOUBzEdKBEJRtFK9xeNXrniVt05yCrxclKBHM1e+avbT1gWc4VMUmM6nptiMKEaBZN8WupmhqeUjeiAdyxVNOYmmMwvnZIzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifDqBZMhEoz5IotFkWZJJiQ2dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwll9eJf5l9abq3V1V6rU8jSKcwCmcgwfXUIdbaIIPDCJ4hld4c0bOi/PufCxaC04+cwx/4Hz+AGqVjMg=</latexit><latexit sha1_base64="aAE/CgEA2OHTKz4ACfWSwJjezQI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXor9OKxirGFNpTNdtMu3WzC7kQopf/AiwcVr/4kb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uHRo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSscNWZ+64lrIxL1gOOUBzEdKBEJRtFK9xeNXrniVt05yCrxclKBHM1e+avbT1gWc4VMUmM6nptiMKEaBZN8WupmhqeUjeiAdyxVNOYmmMwvnZIzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifDqBZMhEoz5IotFkWZJJiQ2dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwll9eJf5l9abq3V1V6rU8jSKcwCmcgwfXUIdbaIIPDCJ4hld4c0bOi/PufCxaC04+cwx/4Hz+AGqVjMg=</latexit><latexit sha1_base64="aAE/CgEA2OHTKz4ACfWSwJjezQI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURwXor9OKxirGFNpTNdtMu3WzC7kQopf/AiwcVr/4kb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uHRo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSscNWZ+64lrIxL1gOOUBzEdKBEJRtFK9xeNXrniVt05yCrxclKBHM1e+avbT1gWc4VMUmM6nptiMKEaBZN8WupmhqeUjeiAdyxVNOYmmMwvnZIzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifDqBZMhEoz5IotFkWZJJiQ2dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwll9eJf5l9abq3V1V6rU8jSKcwCmcgwfXUIdbaIIPDCJ4hld4c0bOi/PufCxaC04+cwx/4Hz+AGqVjMg=</latexit>

=<latexit sha1_base64="GCGyHmJBuZCG8KuqX6NKJAW8/uQ=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsB6EghePLRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNW965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEtWDCZZoZlGyxKMoEMQmZfU36XCEzYmwJZYrbWwkbUkWZsdmUbAje8surxL+oXle95mWlXsvTKMIJnMI5eHAFdbiDBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH+F2Miw==</latexit><latexit sha1_base64="GCGyHmJBuZCG8KuqX6NKJAW8/uQ=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsB6EghePLRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNW965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEtWDCZZoZlGyxKMoEMQmZfU36XCEzYmwJZYrbWwkbUkWZsdmUbAje8surxL+oXle95mWlXsvTKMIJnMI5eHAFdbiDBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH+F2Miw==</latexit><latexit sha1_base64="GCGyHmJBuZCG8KuqX6NKJAW8/uQ=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsB6EghePLRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNW965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEtWDCZZoZlGyxKMoEMQmZfU36XCEzYmwJZYrbWwkbUkWZsdmUbAje8surxL+oXle95mWlXsvTKMIJnMI5eHAFdbiDBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH+F2Miw==</latexit><latexit sha1_base64="GCGyHmJBuZCG8KuqX6NKJAW8/uQ=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsB6EghePLRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNW965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEtWDCZZoZlGyxKMoEMQmZfU36XCEzYmwJZYrbWwkbUkWZsdmUbAje8surxL+oXle95mWlXsvTKMIJnMI5eHAFdbiDBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH+F2Miw==</latexit>

A =
3C2

A

32⇡3
F (0)

Z 1

0
dy y2�2(y)Y (y)S0(y)

B = �3CA

8⇡
F (0)

Z 1

0
dy y2�2(y)S0(y)

C = �
Z 1

0
dy S0(y)

<latexit sha1_base64="ji31O2asPQ6lSc033haFFUauuYw="></latexit><latexit sha1_base64="ji31O2asPQ6lSc033haFFUauuYw="></latexit><latexit sha1_base64="ji31O2asPQ6lSc033haFFUauuYw="></latexit><latexit sha1_base64="ji31O2asPQ6lSc033haFFUauuYw="></latexit>

• Gluon SDE at q = 0 
yields quadratic equation in the coupling

• Consistency condition  
for a given MOM subtraction point µ

<latexit sha1_base64="9EJxeO2NEuEurjPy+pN4HhUAzGc=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQb0VvHis6NpCu5Rsmm1Dk+ySZIWy9Cd48aDi1X/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTx6NEmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GNzO//cS04Yl6sJOUhZIMFY85JdZJ9z2Z9as1r+7NgVeJX5AaFGj1q1+9QUIzyZSlghjT9b3UhjnRllPBppVeZlhK6JgMWddRRSQzYT4/dYrPnDLAcaJdKYvn6u+JnEhjJjJynZLYkVn2ZuJ/Xjez8VWYc5Vmlim6WBRnAtsEz/7GA64ZtWLiCKGau1sxHRFNqHXpVFwI/vLLqyRo1K/r/t1Frdko0ijDCZzCOfhwCU24hRYEQGEIz/AKb0igF/SOPhatJVTMHMMfoM8fxh2Nmg==</latexit><latexit sha1_base64="9EJxeO2NEuEurjPy+pN4HhUAzGc=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQb0VvHis6NpCu5Rsmm1Dk+ySZIWy9Cd48aDi1X/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTx6NEmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GNzO//cS04Yl6sJOUhZIMFY85JdZJ9z2Z9as1r+7NgVeJX5AaFGj1q1+9QUIzyZSlghjT9b3UhjnRllPBppVeZlhK6JgMWddRRSQzYT4/dYrPnDLAcaJdKYvn6u+JnEhjJjJynZLYkVn2ZuJ/Xjez8VWYc5Vmlim6WBRnAtsEz/7GA64ZtWLiCKGau1sxHRFNqHXpVFwI/vLLqyRo1K/r/t1Frdko0ijDCZzCOfhwCU24hRYEQGEIz/AKb0igF/SOPhatJVTMHMMfoM8fxh2Nmg==</latexit><latexit sha1_base64="9EJxeO2NEuEurjPy+pN4HhUAzGc=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQb0VvHis6NpCu5Rsmm1Dk+ySZIWy9Cd48aDi1X/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTx6NEmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GNzO//cS04Yl6sJOUhZIMFY85JdZJ9z2Z9as1r+7NgVeJX5AaFGj1q1+9QUIzyZSlghjT9b3UhjnRllPBppVeZlhK6JgMWddRRSQzYT4/dYrPnDLAcaJdKYvn6u+JnEhjJjJynZLYkVn2ZuJ/Xjez8VWYc5Vmlim6WBRnAtsEz/7GA64ZtWLiCKGau1sxHRFNqHXpVFwI/vLLqyRo1K/r/t1Frdko0ijDCZzCOfhwCU24hRYEQGEIz/AKb0igF/SOPhatJVTMHMMfoM8fxh2Nmg==</latexit><latexit sha1_base64="9EJxeO2NEuEurjPy+pN4HhUAzGc=">AAAB6XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQb0VvHis6NpCu5Rsmm1Dk+ySZIWy9Cd48aDi1X/kzX9j2u5BWx8MPN6bYWZelApurOd9o9La+sbmVnm7srO7t39QPTx6NEmmKQtoIhLdiYhhgisWWG4F66SaERkJ1o7GNzO//cS04Yl6sJOUhZIMFY85JdZJ9z2Z9as1r+7NgVeJX5AaFGj1q1+9QUIzyZSlghjT9b3UhjnRllPBppVeZlhK6JgMWddRRSQzYT4/dYrPnDLAcaJdKYvn6u+JnEhjJjJynZLYkVn2ZuJ/Xjez8VWYc5Vmlim6WBRnAtsEz/7GA64ZtWLiCKGau1sxHRFNqHXpVFwI/vLLqyRo1K/r/t1Frdko0ijDCZzCOfhwCU24hRYEQGEIz/AKb0igF/SOPhatJVTMHMMfoM8fxh2Nmg==</latexit>

• Vertex form factor crucial 
f =1 implies                     and 

• Two-loop dressed diagrams fundamental
one-loop dressed alone requires negative coupling

↵SDE
s = 0.42

<latexit sha1_base64="YePVNrngfqu7fmtFrKuy/c/yAdo=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4CkkpWBdCQQWXFY0tNLFMptN26OTBzI1QQv7Cjb/ixoWKW3Hn3zhps9DWAzMczrmXe+/xY84kWNa3VlpaXlldK69XNja3tnf03b07GSWCUIdEPBIdH0vKWUgdYMBpJxYUBz6nbX98nvvtByoki8JbmMTUC/AwZANGMCipp5su5vEI9+R96koiWAzFDxNO3QDDSATpzcVllp1ZZr3W06uWaU1hLBK7IFVUoNXTv9x+RJKAhkA4lrJrWzF4KRbACKdZxU0kjTEZ4yHtKhrigEovnd6VGUdK6RuDSKgXgjFVf3ekOJByEviqMt9Uznu5+J/XTWDQ8FIWxgnQkMwGDRJuQGTkIRl9JigBPlEEqzjUrgYZYYEJqCgrKgR7/uRF4tTMU9O+rlebjSKNMjpAh+gY2egENdEVaiEHEfSIntEretOetBftXfuYlZa0omcf/YH2+QN2TaA8</latexit><latexit sha1_base64="YePVNrngfqu7fmtFrKuy/c/yAdo=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4CkkpWBdCQQWXFY0tNLFMptN26OTBzI1QQv7Cjb/ixoWKW3Hn3zhps9DWAzMczrmXe+/xY84kWNa3VlpaXlldK69XNja3tnf03b07GSWCUIdEPBIdH0vKWUgdYMBpJxYUBz6nbX98nvvtByoki8JbmMTUC/AwZANGMCipp5su5vEI9+R96koiWAzFDxNO3QDDSATpzcVllp1ZZr3W06uWaU1hLBK7IFVUoNXTv9x+RJKAhkA4lrJrWzF4KRbACKdZxU0kjTEZ4yHtKhrigEovnd6VGUdK6RuDSKgXgjFVf3ekOJByEviqMt9Uznu5+J/XTWDQ8FIWxgnQkMwGDRJuQGTkIRl9JigBPlEEqzjUrgYZYYEJqCgrKgR7/uRF4tTMU9O+rlebjSKNMjpAh+gY2egENdEVaiEHEfSIntEretOetBftXfuYlZa0omcf/YH2+QN2TaA8</latexit><latexit sha1_base64="YePVNrngfqu7fmtFrKuy/c/yAdo=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4CkkpWBdCQQWXFY0tNLFMptN26OTBzI1QQv7Cjb/ixoWKW3Hn3zhps9DWAzMczrmXe+/xY84kWNa3VlpaXlldK69XNja3tnf03b07GSWCUIdEPBIdH0vKWUgdYMBpJxYUBz6nbX98nvvtByoki8JbmMTUC/AwZANGMCipp5su5vEI9+R96koiWAzFDxNO3QDDSATpzcVllp1ZZr3W06uWaU1hLBK7IFVUoNXTv9x+RJKAhkA4lrJrWzF4KRbACKdZxU0kjTEZ4yHtKhrigEovnd6VGUdK6RuDSKgXgjFVf3ekOJByEviqMt9Uznu5+J/XTWDQ8FIWxgnQkMwGDRJuQGTkIRl9JigBPlEEqzjUrgYZYYEJqCgrKgR7/uRF4tTMU9O+rlebjSKNMjpAh+gY2egENdEVaiEHEfSIntEretOetBftXfuYlZa0omcf/YH2+QN2TaA8</latexit><latexit sha1_base64="YePVNrngfqu7fmtFrKuy/c/yAdo=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4CkkpWBdCQQWXFY0tNLFMptN26OTBzI1QQv7Cjb/ixoWKW3Hn3zhps9DWAzMczrmXe+/xY84kWNa3VlpaXlldK69XNja3tnf03b07GSWCUIdEPBIdH0vKWUgdYMBpJxYUBz6nbX98nvvtByoki8JbmMTUC/AwZANGMCipp5su5vEI9+R96koiWAzFDxNO3QDDSATpzcVllp1ZZr3W06uWaU1hLBK7IFVUoNXTv9x+RJKAhkA4lrJrWzF4KRbACKdZxU0kjTEZ4yHtKhrigEovnd6VGUdK6RuDSKgXgjFVf3ekOJByEviqMt9Uznu5+J/XTWDQ8FIWxgnQkMwGDRJuQGTkIRl9JigBPlEEqzjUrgYZYYEJqCgrKgR7/uRF4tTMU9O+rlebjSKNMjpAh+gY2egENdEVaiEHEfSIntEretOetBftXfuYlZa0omcf/YH2+QN2TaA8</latexit>

↵BSE
s = 0.27

<latexit sha1_base64="6LtXOW/+vUPWvvwv4XadddeS0gQ=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwFZIitC6EogguK1pbaGqYTKft0MmDmRshhP6FG3/FjQsVt+LOv3HaZqGtB2Y4nHMv997jx4IrsO1vo7C0vLK6VlwvbWxube+Yu3t3KkokZU0aiUi2faKY4CFrAgfB2rFkJPAFa/mji4nfemBS8Si8hTRm3YAMQt7nlICWPNNyiYiHxFP3mauo5DHkP6SCuQGBoQyy85vL8fjMtipVzyzblj0FXiROTsooR8Mzv9xeRJOAhUAFUarj2DF0MyKBU8HGJTdRLCZ0RAaso2lIAqa62fSuMT7SSg/3I6lfCHiq/u7ISKBUGvi6crKpmvcm4n9eJ4F+rZvxME6AhXQ2qJ8IDBGehIR7XDIKItWE6Dj0rpgOiSQUdJQlHYIzf/IiaVasU8u5PinXa3kaRXSADtExclAV1dEVaqAmougRPaNX9GY8GS/Gu/ExKy0Yec8++gPj8wd3raA9</latexit><latexit sha1_base64="6LtXOW/+vUPWvvwv4XadddeS0gQ=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwFZIitC6EogguK1pbaGqYTKft0MmDmRshhP6FG3/FjQsVt+LOv3HaZqGtB2Y4nHMv997jx4IrsO1vo7C0vLK6VlwvbWxube+Yu3t3KkokZU0aiUi2faKY4CFrAgfB2rFkJPAFa/mji4nfemBS8Si8hTRm3YAMQt7nlICWPNNyiYiHxFP3mauo5DHkP6SCuQGBoQyy85vL8fjMtipVzyzblj0FXiROTsooR8Mzv9xeRJOAhUAFUarj2DF0MyKBU8HGJTdRLCZ0RAaso2lIAqa62fSuMT7SSg/3I6lfCHiq/u7ISKBUGvi6crKpmvcm4n9eJ4F+rZvxME6AhXQ2qJ8IDBGehIR7XDIKItWE6Dj0rpgOiSQUdJQlHYIzf/IiaVasU8u5PinXa3kaRXSADtExclAV1dEVaqAmougRPaNX9GY8GS/Gu/ExKy0Yec8++gPj8wd3raA9</latexit><latexit sha1_base64="6LtXOW/+vUPWvvwv4XadddeS0gQ=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwFZIitC6EogguK1pbaGqYTKft0MmDmRshhP6FG3/FjQsVt+LOv3HaZqGtB2Y4nHMv997jx4IrsO1vo7C0vLK6VlwvbWxube+Yu3t3KkokZU0aiUi2faKY4CFrAgfB2rFkJPAFa/mji4nfemBS8Si8hTRm3YAMQt7nlICWPNNyiYiHxFP3mauo5DHkP6SCuQGBoQyy85vL8fjMtipVzyzblj0FXiROTsooR8Mzv9xeRJOAhUAFUarj2DF0MyKBU8HGJTdRLCZ0RAaso2lIAqa62fSuMT7SSg/3I6lfCHiq/u7ISKBUGvi6crKpmvcm4n9eJ4F+rZvxME6AhXQ2qJ8IDBGehIR7XDIKItWE6Dj0rpgOiSQUdJQlHYIzf/IiaVasU8u5PinXa3kaRXSADtExclAV1dEVaqAmougRPaNX9GY8GS/Gu/ExKy0Yec8++gPj8wd3raA9</latexit><latexit sha1_base64="6LtXOW/+vUPWvvwv4XadddeS0gQ=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwFZIitC6EogguK1pbaGqYTKft0MmDmRshhP6FG3/FjQsVt+LOv3HaZqGtB2Y4nHMv997jx4IrsO1vo7C0vLK6VlwvbWxube+Yu3t3KkokZU0aiUi2faKY4CFrAgfB2rFkJPAFa/mji4nfemBS8Si8hTRm3YAMQt7nlICWPNNyiYiHxFP3mauo5DHkP6SCuQGBoQyy85vL8fjMtipVzyzblj0FXiROTsooR8Mzv9xeRJOAhUAFUarj2DF0MyKBU8HGJTdRLCZ0RAaso2lIAqa62fSuMT7SSg/3I6lfCHiq/u7ISKBUGvi6crKpmvcm4n9eJ4F+rZvxME6AhXQ2qJ8IDBGehIR7XDIKItWE6Dj0rpgOiSQUdJQlHYIzf/IiaVasU8u5PinXa3kaRXSADtExclAV1dEVaqAmougRPaNX9GY8GS/Gu/ExKy0Yec8++gPj8wd3raA9</latexit>

↵SDE
s =

�B +
p
B2 � 4AC

2A
= ↵BSE

s
<latexit sha1_base64="lqA2Q/XehSq80LEDqseQpUourII="></latexit><latexit sha1_base64="lqA2Q/XehSq80LEDqseQpUourII="></latexit><latexit sha1_base64="lqA2Q/XehSq80LEDqseQpUourII="></latexit><latexit sha1_base64="lqA2Q/XehSq80LEDqseQpUourII="></latexit>

• Lattice data fit

ghost
loopsgluon loops 0.01 0.10 1 10 100

-2

-1

0

1

2

• Start with 
evaluate                   and 

�0 = 1
<latexit sha1_base64="mR6mnrkfomhenTkVfiN0/J6pxLQ=">AAAB8XicbVBNSwMxFMzWr1q/qh69BIvgQcquCOpBKHjxWMG1he1SstlsG5pNluStUJb+DC8eVLz6b7z5b0zbPWjrQGCYmUfemygT3IDrfjuVldW19Y3qZm1re2d3r75/8GhUrinzqRJKdyNimOCS+cBBsG6mGUkjwTrR6Hbqd56YNlzJBxhnLEzJQPKEUwJWCnrCRmPSd2+8fr3hNt0Z8DLxStJAJdr9+lcvVjRPmQQqiDGB52YQFkQDp4JNar3csIzQERmwwFJJUmbCYrbyBJ9YJcaJ0vZJwDP190RBUmPGaWSTKYGhWfSm4n9ekENyFRZcZjkwSecfJbnAoPD0fhxzzSiIsSWEam53xXRINKFgW6rZErzFk5eJf968bnr3F43WWdlGFR2hY3SKPHSJWugOtZGPKFLoGb2iNwecF+fd+ZhHK045c4j+wPn8AcE+kGA=</latexit><latexit sha1_base64="mR6mnrkfomhenTkVfiN0/J6pxLQ=">AAAB8XicbVBNSwMxFMzWr1q/qh69BIvgQcquCOpBKHjxWMG1he1SstlsG5pNluStUJb+DC8eVLz6b7z5b0zbPWjrQGCYmUfemygT3IDrfjuVldW19Y3qZm1re2d3r75/8GhUrinzqRJKdyNimOCS+cBBsG6mGUkjwTrR6Hbqd56YNlzJBxhnLEzJQPKEUwJWCnrCRmPSd2+8fr3hNt0Z8DLxStJAJdr9+lcvVjRPmQQqiDGB52YQFkQDp4JNar3csIzQERmwwFJJUmbCYrbyBJ9YJcaJ0vZJwDP190RBUmPGaWSTKYGhWfSm4n9ekENyFRZcZjkwSecfJbnAoPD0fhxzzSiIsSWEam53xXRINKFgW6rZErzFk5eJf968bnr3F43WWdlGFR2hY3SKPHSJWugOtZGPKFLoGb2iNwecF+fd+ZhHK045c4j+wPn8AcE+kGA=</latexit><latexit sha1_base64="mR6mnrkfomhenTkVfiN0/J6pxLQ=">AAAB8XicbVBNSwMxFMzWr1q/qh69BIvgQcquCOpBKHjxWMG1he1SstlsG5pNluStUJb+DC8eVLz6b7z5b0zbPWjrQGCYmUfemygT3IDrfjuVldW19Y3qZm1re2d3r75/8GhUrinzqRJKdyNimOCS+cBBsG6mGUkjwTrR6Hbqd56YNlzJBxhnLEzJQPKEUwJWCnrCRmPSd2+8fr3hNt0Z8DLxStJAJdr9+lcvVjRPmQQqiDGB52YQFkQDp4JNar3csIzQERmwwFJJUmbCYrbyBJ9YJcaJ0vZJwDP190RBUmPGaWSTKYGhWfSm4n9ekENyFRZcZjkwSecfJbnAoPD0fhxzzSiIsSWEam53xXRINKFgW6rZErzFk5eJf968bnr3F43WWdlGFR2hY3SKPHSJWugOtZGPKFLoGb2iNwecF+fd+ZhHK045c4j+wPn8AcE+kGA=</latexit><latexit sha1_base64="mR6mnrkfomhenTkVfiN0/J6pxLQ=">AAAB8XicbVBNSwMxFMzWr1q/qh69BIvgQcquCOpBKHjxWMG1he1SstlsG5pNluStUJb+DC8eVLz6b7z5b0zbPWjrQGCYmUfemygT3IDrfjuVldW19Y3qZm1re2d3r75/8GhUrinzqRJKdyNimOCS+cBBsG6mGUkjwTrR6Hbqd56YNlzJBxhnLEzJQPKEUwJWCnrCRmPSd2+8fr3hNt0Z8DLxStJAJdr9+lcvVjRPmQQqiDGB52YQFkQDp4JNar3csIzQERmwwFJJUmbCYrbyBJ9YJcaJ0vZJwDP190RBUmPGaWSTKYGhWfSm4n9ekENyFRZcZjkwSecfJbnAoPD0fhxzzSiIsSWEam53xXRINKFgW6rZErzFk5eJf968bnr3F43WWdlGFR2hY3SKPHSJWugOtZGPKFLoGb2iNwecF+fd+ZhHK045c4j+wPn8AcE+kGA=</latexit>

A0, B0, C0
<latexit sha1_base64="ivbicwvHc6FrzTk6WAtbuFlnzVw=">AAAB+XicbVBNT8JAEJ3iF+JX0aOXjcTEAyGtMVFvKBePmFghgabZLlvYsN02u1sNQX6KFw9qvPpPvPlvXKAHBV8ymZf3ZrKzL0w5U9pxvq3Cyura+kZxs7S1vbO7Z5f371WSSUI9kvBEtkOsKGeCepppTtuppDgOOW2Fw8bUbz1QqVgi7vQopX6M+4JFjGBtpMAuXwVOtVtF1/PWCJzArjg1Zwa0TNycVCBHM7C/ur2EZDEVmnCsVMd1Uu2PsdSMcDopdTNFU0yGuE87hgocU+WPZ6dP0LFReihKpCmh0Uz9vTHGsVKjODSTMdYDtehNxf+8TqajC3/MRJppKsj8oSjjSCdomgPqMUmJ5iNDMJHM3IrIAEtMtEmrZEJwF7+8TLzT2mXNvT2r1Kt5GkU4hCM4ARfOoQ430AQPCDzCM7zCm/VkvVjv1sd8tGDlOwfwB9bnD7YqkS4=</latexit><latexit sha1_base64="ivbicwvHc6FrzTk6WAtbuFlnzVw=">AAAB+XicbVBNT8JAEJ3iF+JX0aOXjcTEAyGtMVFvKBePmFghgabZLlvYsN02u1sNQX6KFw9qvPpPvPlvXKAHBV8ymZf3ZrKzL0w5U9pxvq3Cyura+kZxs7S1vbO7Z5f371WSSUI9kvBEtkOsKGeCepppTtuppDgOOW2Fw8bUbz1QqVgi7vQopX6M+4JFjGBtpMAuXwVOtVtF1/PWCJzArjg1Zwa0TNycVCBHM7C/ur2EZDEVmnCsVMd1Uu2PsdSMcDopdTNFU0yGuE87hgocU+WPZ6dP0LFReihKpCmh0Uz9vTHGsVKjODSTMdYDtehNxf+8TqajC3/MRJppKsj8oSjjSCdomgPqMUmJ5iNDMJHM3IrIAEtMtEmrZEJwF7+8TLzT2mXNvT2r1Kt5GkU4hCM4ARfOoQ430AQPCDzCM7zCm/VkvVjv1sd8tGDlOwfwB9bnD7YqkS4=</latexit><latexit sha1_base64="ivbicwvHc6FrzTk6WAtbuFlnzVw=">AAAB+XicbVBNT8JAEJ3iF+JX0aOXjcTEAyGtMVFvKBePmFghgabZLlvYsN02u1sNQX6KFw9qvPpPvPlvXKAHBV8ymZf3ZrKzL0w5U9pxvq3Cyura+kZxs7S1vbO7Z5f371WSSUI9kvBEtkOsKGeCepppTtuppDgOOW2Fw8bUbz1QqVgi7vQopX6M+4JFjGBtpMAuXwVOtVtF1/PWCJzArjg1Zwa0TNycVCBHM7C/ur2EZDEVmnCsVMd1Uu2PsdSMcDopdTNFU0yGuE87hgocU+WPZ6dP0LFReihKpCmh0Uz9vTHGsVKjODSTMdYDtehNxf+8TqajC3/MRJppKsj8oSjjSCdomgPqMUmJ5iNDMJHM3IrIAEtMtEmrZEJwF7+8TLzT2mXNvT2r1Kt5GkU4hCM4ARfOoQ430AQPCDzCM7zCm/VkvVjv1sd8tGDlOwfwB9bnD7YqkS4=</latexit><latexit sha1_base64="ivbicwvHc6FrzTk6WAtbuFlnzVw=">AAAB+XicbVBNT8JAEJ3iF+JX0aOXjcTEAyGtMVFvKBePmFghgabZLlvYsN02u1sNQX6KFw9qvPpPvPlvXKAHBV8ymZf3ZrKzL0w5U9pxvq3Cyura+kZxs7S1vbO7Z5f371WSSUI9kvBEtkOsKGeCepppTtuppDgOOW2Fw8bUbz1QqVgi7vQopX6M+4JFjGBtpMAuXwVOtVtF1/PWCJzArjg1Zwa0TNycVCBHM7C/ur2EZDEVmnCsVMd1Uu2PsdSMcDopdTNFU0yGuE87hgocU+WPZ6dP0LFReihKpCmh0Uz9vTHGsVKjODSTMdYDtehNxf+8TqajC3/MRJppKsj8oSjjSCdomgPqMUmJ5iNDMJHM3IrIAEtMtEmrZEJwF7+8TLzT2mXNvT2r1Kt5GkU4hCM4ARfOoQ430AQPCDzCM7zCm/VkvVjv1sd8tGDlOwfwB9bnD7YqkS4=</latexit>

↵0
<latexit sha1_base64="1cI8W4TaeUT7J5CQhDwLZdu89LQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxgrGFNpTJdtMu3Wzi7kYooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrK6tb5Q3K1vbO7t71f2DB51kijKfJiJR7RA1E1wy33AjWDtVDONQsFY4upn6rSemNE/kvRmnLIhxIHnEKRortbso0iH23F615tbdGcgy8QpSgwLNXvWr209oFjNpqECtO56bmiBHZTgVbFLpZpqlSEc4YB1LJcZMB/ns3gk5sUqfRImyJQ2Zqb8ncoy1Hseh7YzRDPWiNxX/8zqZia6CnMs0M0zS+aIoE8QkZPo86XPFqBFjS5Aqbm8ldIgKqbERVWwI3uLLy8Q/r1/XvbuLWuOsSKMMR3AMp+DBJTTgFprgAwUBz/AKb86j8+K8Ox/z1pJTzBzCHzifPxiVj3k=</latexit><latexit sha1_base64="1cI8W4TaeUT7J5CQhDwLZdu89LQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxgrGFNpTJdtMu3Wzi7kYooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrK6tb5Q3K1vbO7t71f2DB51kijKfJiJR7RA1E1wy33AjWDtVDONQsFY4upn6rSemNE/kvRmnLIhxIHnEKRortbso0iH23F615tbdGcgy8QpSgwLNXvWr209oFjNpqECtO56bmiBHZTgVbFLpZpqlSEc4YB1LJcZMB/ns3gk5sUqfRImyJQ2Zqb8ncoy1Hseh7YzRDPWiNxX/8zqZia6CnMs0M0zS+aIoE8QkZPo86XPFqBFjS5Aqbm8ldIgKqbERVWwI3uLLy8Q/r1/XvbuLWuOsSKMMR3AMp+DBJTTgFprgAwUBz/AKb86j8+K8Ox/z1pJTzBzCHzifPxiVj3k=</latexit><latexit sha1_base64="1cI8W4TaeUT7J5CQhDwLZdu89LQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxgrGFNpTJdtMu3Wzi7kYooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrK6tb5Q3K1vbO7t71f2DB51kijKfJiJR7RA1E1wy33AjWDtVDONQsFY4upn6rSemNE/kvRmnLIhxIHnEKRortbso0iH23F615tbdGcgy8QpSgwLNXvWr209oFjNpqECtO56bmiBHZTgVbFLpZpqlSEc4YB1LJcZMB/ns3gk5sUqfRImyJQ2Zqb8ncoy1Hseh7YzRDPWiNxX/8zqZia6CnMs0M0zS+aIoE8QkZPo86XPFqBFjS5Aqbm8ldIgKqbERVWwI3uLLy8Q/r1/XvbuLWuOsSKMMR3AMp+DBJTTgFprgAwUBz/AKb86j8+K8Ox/z1pJTzBzCHzifPxiVj3k=</latexit><latexit sha1_base64="1cI8W4TaeUT7J5CQhDwLZdu89LQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW8OKxgrGFNpTJdtMu3Wzi7kYooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrK6tb5Q3K1vbO7t71f2DB51kijKfJiJR7RA1E1wy33AjWDtVDONQsFY4upn6rSemNE/kvRmnLIhxIHnEKRortbso0iH23F615tbdGcgy8QpSgwLNXvWr209oFjNpqECtO56bmiBHZTgVbFLpZpqlSEc4YB1LJcZMB/ns3gk5sUqfRImyJQ2Zqb8ncoy1Hseh7YzRDPWiNxX/8zqZia6CnMs0M0zS+aIoE8QkZPo86XPFqBFjS5Aqbm8ldIgKqbERVWwI3uLLy8Q/r1/XvbuLWuOsSKMMR3AMp+DBJTTgFprgAwUBz/AKb86j8+K8Ox/z1pJTzBzCHzifPxiVj3k=</latexit>

• Rescale f 
track rescaling through BSE/SDE
C0�

3 + ↵0B0�+ ↵2
0A0 = 0

<latexit sha1_base64="Uzfff/bFiu3+ENuK0onoVCzCY4k=">AAACH3icbZDLSgMxFIYzXmu9jbp0EyyCUCkzVaguhGo3LitYW2inw5lMpg3NXEgyQil9FDe+ihsXKuKub2N6AbX1wIGf7z+H5PxewplUljUylpZXVtfWMxvZza3tnV1zb/9BxqkgtEZiHouGB5JyFtGaYorTRiIohB6nda9XGfv1Ryoki6N71U+oE0InYgEjoDRyzVLFtXCL6wUf2mc4j1vAky5oePNj4PyUtouaXeu+slwzZxWsSeFFYc9EDs2q6ppfLT8maUgjRThI2bStRDkDEIoRTofZVippAqQHHdrUMoKQSmcwOXCIjzXxcRAL3ZHCE/p7YwChlP3Q05MhqK6c98bwP6+ZquDCGbAoSRWNyPShIOVYxXicFvaZoETxvhZABNN/xaQLAojSmWZ1CPb8yYuiVixcFuy781z5dJZGBh2iI3SCbFRCZXSLqqiGCHpCL+gNvRvPxqvxYXxOR5eM2c4B+lPG6Bv3+Z9C</latexit><latexit sha1_base64="Uzfff/bFiu3+ENuK0onoVCzCY4k=">AAACH3icbZDLSgMxFIYzXmu9jbp0EyyCUCkzVaguhGo3LitYW2inw5lMpg3NXEgyQil9FDe+ihsXKuKub2N6AbX1wIGf7z+H5PxewplUljUylpZXVtfWMxvZza3tnV1zb/9BxqkgtEZiHouGB5JyFtGaYorTRiIohB6nda9XGfv1Ryoki6N71U+oE0InYgEjoDRyzVLFtXCL6wUf2mc4j1vAky5oePNj4PyUtouaXeu+slwzZxWsSeFFYc9EDs2q6ppfLT8maUgjRThI2bStRDkDEIoRTofZVippAqQHHdrUMoKQSmcwOXCIjzXxcRAL3ZHCE/p7YwChlP3Q05MhqK6c98bwP6+ZquDCGbAoSRWNyPShIOVYxXicFvaZoETxvhZABNN/xaQLAojSmWZ1CPb8yYuiVixcFuy781z5dJZGBh2iI3SCbFRCZXSLqqiGCHpCL+gNvRvPxqvxYXxOR5eM2c4B+lPG6Bv3+Z9C</latexit><latexit sha1_base64="Uzfff/bFiu3+ENuK0onoVCzCY4k=">AAACH3icbZDLSgMxFIYzXmu9jbp0EyyCUCkzVaguhGo3LitYW2inw5lMpg3NXEgyQil9FDe+ihsXKuKub2N6AbX1wIGf7z+H5PxewplUljUylpZXVtfWMxvZza3tnV1zb/9BxqkgtEZiHouGB5JyFtGaYorTRiIohB6nda9XGfv1Ryoki6N71U+oE0InYgEjoDRyzVLFtXCL6wUf2mc4j1vAky5oePNj4PyUtouaXeu+slwzZxWsSeFFYc9EDs2q6ppfLT8maUgjRThI2bStRDkDEIoRTofZVippAqQHHdrUMoKQSmcwOXCIjzXxcRAL3ZHCE/p7YwChlP3Q05MhqK6c98bwP6+ZquDCGbAoSRWNyPShIOVYxXicFvaZoETxvhZABNN/xaQLAojSmWZ1CPb8yYuiVixcFuy781z5dJZGBh2iI3SCbFRCZXSLqqiGCHpCL+gNvRvPxqvxYXxOR5eM2c4B+lPG6Bv3+Z9C</latexit><latexit sha1_base64="Uzfff/bFiu3+ENuK0onoVCzCY4k=">AAACH3icbZDLSgMxFIYzXmu9jbp0EyyCUCkzVaguhGo3LitYW2inw5lMpg3NXEgyQil9FDe+ihsXKuKub2N6AbX1wIGf7z+H5PxewplUljUylpZXVtfWMxvZza3tnV1zb/9BxqkgtEZiHouGB5JyFtGaYorTRiIohB6nda9XGfv1Ryoki6N71U+oE0InYgEjoDRyzVLFtXCL6wUf2mc4j1vAky5oePNj4PyUtouaXeu+slwzZxWsSeFFYc9EDs2q6ppfLT8maUgjRThI2bStRDkDEIoRTofZVippAqQHHdrUMoKQSmcwOXCIjzXxcRAL3ZHCE/p7YwChlP3Q05MhqK6c98bwP6+ZquDCGbAoSRWNyPShIOVYxXicFvaZoETxvhZABNN/xaQLAojSmWZ1CPb8yYuiVixcFuy781z5dJZGBh2iI3SCbFRCZXSLqqiGCHpCL+gNvRvPxqvxYXxOR5eM2c4B+lPG6Bv3+Z9C</latexit>

• Solved @                       by 
                               � = 1.16
<latexit sha1_base64="bvdR2qhDvqNQ+/t6J1JybbZyTt8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgQkIixcdCKLhxWcHYQhPKZDJph04mYWYilNDfcONCxa1f486/cdpmoa0HBg7nnMu9c8KMM6Ud59uqrKyurW9UN2tb2zu7e/X9g0eV5pJQj6Q8ld0QK8qZoJ5mmtNuJilOQk474eh26neeqFQsFQ96nNEgwQPBYkawNpLvcxON8I1ruxf9esOxnRnQMnFL0oAS7X79y49SkidUaMKxUj3XyXRQYKkZ4XRS83NFM0xGeEB7hgqcUBUUs5sn6MQoEYpTaZ7QaKb+nihwotQ4CU0ywXqoFr2p+J/Xy3V8FRRMZLmmgswXxTlHOkXTAlDEJCWajw3BRDJzKyJDLDHRpqaaKcFd/PIy8c7ta9u9bzZaZ2UbVTiCYzgFFy6hBXfQBg8IZPAMr/Bm5daL9W59zKMVq5w5hD+wPn8A8l6QcA==</latexit><latexit sha1_base64="bvdR2qhDvqNQ+/t6J1JybbZyTt8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgQkIixcdCKLhxWcHYQhPKZDJph04mYWYilNDfcONCxa1f486/cdpmoa0HBg7nnMu9c8KMM6Ud59uqrKyurW9UN2tb2zu7e/X9g0eV5pJQj6Q8ld0QK8qZoJ5mmtNuJilOQk474eh26neeqFQsFQ96nNEgwQPBYkawNpLvcxON8I1ruxf9esOxnRnQMnFL0oAS7X79y49SkidUaMKxUj3XyXRQYKkZ4XRS83NFM0xGeEB7hgqcUBUUs5sn6MQoEYpTaZ7QaKb+nihwotQ4CU0ywXqoFr2p+J/Xy3V8FRRMZLmmgswXxTlHOkXTAlDEJCWajw3BRDJzKyJDLDHRpqaaKcFd/PIy8c7ta9u9bzZaZ2UbVTiCYzgFFy6hBXfQBg8IZPAMr/Bm5daL9W59zKMVq5w5hD+wPn8A8l6QcA==</latexit><latexit sha1_base64="bvdR2qhDvqNQ+/t6J1JybbZyTt8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgQkIixcdCKLhxWcHYQhPKZDJph04mYWYilNDfcONCxa1f486/cdpmoa0HBg7nnMu9c8KMM6Ud59uqrKyurW9UN2tb2zu7e/X9g0eV5pJQj6Q8ld0QK8qZoJ5mmtNuJilOQk474eh26neeqFQsFQ96nNEgwQPBYkawNpLvcxON8I1ruxf9esOxnRnQMnFL0oAS7X79y49SkidUaMKxUj3XyXRQYKkZ4XRS83NFM0xGeEB7hgqcUBUUs5sn6MQoEYpTaZ7QaKb+nihwotQ4CU0ywXqoFr2p+J/Xy3V8FRRMZLmmgswXxTlHOkXTAlDEJCWajw3BRDJzKyJDLDHRpqaaKcFd/PIy8c7ta9u9bzZaZ2UbVTiCYzgFFy6hBXfQBg8IZPAMr/Bm5daL9W59zKMVq5w5hD+wPn8A8l6QcA==</latexit><latexit sha1_base64="bvdR2qhDvqNQ+/t6J1JybbZyTt8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgQkIixcdCKLhxWcHYQhPKZDJph04mYWYilNDfcONCxa1f486/cdpmoa0HBg7nnMu9c8KMM6Ud59uqrKyurW9UN2tb2zu7e/X9g0eV5pJQj6Q8ld0QK8qZoJ5mmtNuJilOQk474eh26neeqFQsFQ96nNEgwQPBYkawNpLvcxON8I1ruxf9esOxnRnQMnFL0oAS7X79y49SkidUaMKxUj3XyXRQYKkZ4XRS83NFM0xGeEB7hgqcUBUUs5sn6MQoEYpTaZ7QaKb+nihwotQ4CU0ywXqoFr2p+J/Xy3V8FRRMZLmmgswXxTlHOkXTAlDEJCWajw3BRDJzKyJDLDHRpqaaKcFd/PIy8c7ta9u9bzZaZ2UbVTiCYzgFFy6hBXfQBg8IZPAMr/Bm5daL9W59zKMVq5w5hD+wPn8A8l6QcA==</latexit>

µ = 4.3 GeV
<latexit sha1_base64="wJKdVpZ9Wz2IYUsQT8baSsZO2gk=">AAAB/XicbVBPS8MwHE3nvzn/VcWTl+AQPEhpdaAehIEHPU6w22AtI83SLSxJS5IKowz8Kl48qHj1e3jz25htPejmg8Djvd+P38uLUkaVdt1vq7S0vLK6Vl6vbGxube/Yu3tNlWQSEx8nLJHtCCnCqCC+ppqRdioJ4hEjrWh4M/Fbj0QqmogHPUpJyFFf0JhipI3UtQ8Cnl3XnPMABhzpgeT5LWmOu3bVddwp4CLxClIFBRpd+yvoJTjjRGjMkFIdz011mCOpKWZkXAkyRVKEh6hPOoYKxIkK82n8MTw2Sg/GiTRPaDhVf2/kiCs14pGZnGRU895E/M/rZDq+DHMq0kwTgWeH4oxBncBJF7BHJcGajQxBWFKTFeIBkghr01jFlODNf3mR+GfOlePd16r106KNMjgER+AEeOAC1MEdaAAfYJCDZ/AK3qwn68V6tz5moyWr2NkHf2B9/gBw75Sm</latexit><latexit sha1_base64="wJKdVpZ9Wz2IYUsQT8baSsZO2gk=">AAAB/XicbVBPS8MwHE3nvzn/VcWTl+AQPEhpdaAehIEHPU6w22AtI83SLSxJS5IKowz8Kl48qHj1e3jz25htPejmg8Djvd+P38uLUkaVdt1vq7S0vLK6Vl6vbGxube/Yu3tNlWQSEx8nLJHtCCnCqCC+ppqRdioJ4hEjrWh4M/Fbj0QqmogHPUpJyFFf0JhipI3UtQ8Cnl3XnPMABhzpgeT5LWmOu3bVddwp4CLxClIFBRpd+yvoJTjjRGjMkFIdz011mCOpKWZkXAkyRVKEh6hPOoYKxIkK82n8MTw2Sg/GiTRPaDhVf2/kiCs14pGZnGRU895E/M/rZDq+DHMq0kwTgWeH4oxBncBJF7BHJcGajQxBWFKTFeIBkghr01jFlODNf3mR+GfOlePd16r106KNMjgER+AEeOAC1MEdaAAfYJCDZ/AK3qwn68V6tz5moyWr2NkHf2B9/gBw75Sm</latexit><latexit sha1_base64="wJKdVpZ9Wz2IYUsQT8baSsZO2gk=">AAAB/XicbVBPS8MwHE3nvzn/VcWTl+AQPEhpdaAehIEHPU6w22AtI83SLSxJS5IKowz8Kl48qHj1e3jz25htPejmg8Djvd+P38uLUkaVdt1vq7S0vLK6Vl6vbGxube/Yu3tNlWQSEx8nLJHtCCnCqCC+ppqRdioJ4hEjrWh4M/Fbj0QqmogHPUpJyFFf0JhipI3UtQ8Cnl3XnPMABhzpgeT5LWmOu3bVddwp4CLxClIFBRpd+yvoJTjjRGjMkFIdz011mCOpKWZkXAkyRVKEh6hPOoYKxIkK82n8MTw2Sg/GiTRPaDhVf2/kiCs14pGZnGRU895E/M/rZDq+DHMq0kwTgWeH4oxBncBJF7BHJcGajQxBWFKTFeIBkghr01jFlODNf3mR+GfOlePd16r106KNMjgER+AEeOAC1MEdaAAfYJCDZ/AK3qwn68V6tz5moyWr2NkHf2B9/gBw75Sm</latexit><latexit sha1_base64="wJKdVpZ9Wz2IYUsQT8baSsZO2gk=">AAAB/XicbVBPS8MwHE3nvzn/VcWTl+AQPEhpdaAehIEHPU6w22AtI83SLSxJS5IKowz8Kl48qHj1e3jz25htPejmg8Djvd+P38uLUkaVdt1vq7S0vLK6Vl6vbGxube/Yu3tNlWQSEx8nLJHtCCnCqCC+ppqRdioJ4hEjrWh4M/Fbj0QqmogHPUpJyFFf0JhipI3UtQ8Cnl3XnPMABhzpgeT5LWmOu3bVddwp4CLxClIFBRpd+yvoJTjjRGjMkFIdz011mCOpKWZkXAkyRVKEh6hPOoYKxIkK82n8MTw2Sg/GiTRPaDhVf2/kiCs14pGZnGRU895E/M/rZDq+DHMq0kwTgWeH4oxBncBJF7BHJcGajQxBWFKTFeIBkghr01jFlODNf3mR+GfOlePd16r106KNMjgER+AEeOAC1MEdaAAfYJCDZ/AK3qwn68V6tz5moyWr2NkHf2B9/gBw75Sm</latexit>

↵BSE
s = ↵SDE

s = 0.45
<latexit sha1_base64="L36QsIJ9Gpdp/5sWT7Y8hkSa7Vw=">AAACQHicjVBLS8NAGNz4rPUV9eglWAQPUhKpqAeh+ACPlVpbaGrZbDft0s2D3S9CCPlrXvwH3rx78aDi1ZObNgdtPTiwyzAzH/vtOCFnEkzzWZuZnZtfWCwsFZdXVtfW9Y3NWxlEgtAGCXggWg6WlDOfNoABp61QUOw5nDad4XnmN++pkCzwbyAOacfDfZ+5jGBQUldv2ZiHA9yVd4ktiWAh5DfEnNoehoHwkrP6ZZqe/idZv8iSZrly2NVLZtkcwZgmVk5KKEetqz/ZvYBEHvWBcCxl2zJD6CRYACOcpkU7kjTEZIj7tK2ojz0qO8mogdTYVUrPcAOhjg/GSP05kWBPythzVDLbVE56mfiX147APe4kzA8joD4ZP+RG3IDAyOo0ekxQAjxWBKs61K4GGWCBCajSi6oEa/LL06RxUD4pW9eVUnU/b6OAttEO2kMWOkJVdIVqqIEIekAv6A29a4/aq/ahfY6jM1o+s4V+Qfv6BiBnsww=</latexit><latexit sha1_base64="L36QsIJ9Gpdp/5sWT7Y8hkSa7Vw=">AAACQHicjVBLS8NAGNz4rPUV9eglWAQPUhKpqAeh+ACPlVpbaGrZbDft0s2D3S9CCPlrXvwH3rx78aDi1ZObNgdtPTiwyzAzH/vtOCFnEkzzWZuZnZtfWCwsFZdXVtfW9Y3NWxlEgtAGCXggWg6WlDOfNoABp61QUOw5nDad4XnmN++pkCzwbyAOacfDfZ+5jGBQUldv2ZiHA9yVd4ktiWAh5DfEnNoehoHwkrP6ZZqe/idZv8iSZrly2NVLZtkcwZgmVk5KKEetqz/ZvYBEHvWBcCxl2zJD6CRYACOcpkU7kjTEZIj7tK2ojz0qO8mogdTYVUrPcAOhjg/GSP05kWBPythzVDLbVE56mfiX147APe4kzA8joD4ZP+RG3IDAyOo0ekxQAjxWBKs61K4GGWCBCajSi6oEa/LL06RxUD4pW9eVUnU/b6OAttEO2kMWOkJVdIVqqIEIekAv6A29a4/aq/ahfY6jM1o+s4V+Qfv6BiBnsww=</latexit><latexit sha1_base64="L36QsIJ9Gpdp/5sWT7Y8hkSa7Vw=">AAACQHicjVBLS8NAGNz4rPUV9eglWAQPUhKpqAeh+ACPlVpbaGrZbDft0s2D3S9CCPlrXvwH3rx78aDi1ZObNgdtPTiwyzAzH/vtOCFnEkzzWZuZnZtfWCwsFZdXVtfW9Y3NWxlEgtAGCXggWg6WlDOfNoABp61QUOw5nDad4XnmN++pkCzwbyAOacfDfZ+5jGBQUldv2ZiHA9yVd4ktiWAh5DfEnNoehoHwkrP6ZZqe/idZv8iSZrly2NVLZtkcwZgmVk5KKEetqz/ZvYBEHvWBcCxl2zJD6CRYACOcpkU7kjTEZIj7tK2ojz0qO8mogdTYVUrPcAOhjg/GSP05kWBPythzVDLbVE56mfiX147APe4kzA8joD4ZP+RG3IDAyOo0ekxQAjxWBKs61K4GGWCBCajSi6oEa/LL06RxUD4pW9eVUnU/b6OAttEO2kMWOkJVdIVqqIEIekAv6A29a4/aq/ahfY6jM1o+s4V+Qfv6BiBnsww=</latexit><latexit sha1_base64="L36QsIJ9Gpdp/5sWT7Y8hkSa7Vw=">AAACQHicjVBLS8NAGNz4rPUV9eglWAQPUhKpqAeh+ACPlVpbaGrZbDft0s2D3S9CCPlrXvwH3rx78aDi1ZObNgdtPTiwyzAzH/vtOCFnEkzzWZuZnZtfWCwsFZdXVtfW9Y3NWxlEgtAGCXggWg6WlDOfNoABp61QUOw5nDad4XnmN++pkCzwbyAOacfDfZ+5jGBQUldv2ZiHA9yVd4ktiWAh5DfEnNoehoHwkrP6ZZqe/idZv8iSZrly2NVLZtkcwZgmVk5KKEetqz/ZvYBEHvWBcCxl2zJD6CRYACOcpkU7kjTEZIj7tK2ojz0qO8mogdTYVUrPcAOhjg/GSP05kWBPythzVDLbVE56mfiX147APe4kzA8joD4ZP+RG3IDAyOo0ekxQAjxWBKs61K4GGWCBCajSi6oEa/LL06RxUD4pW9eVUnU/b6OAttEO2kMWOkJVdIVqqIEIekAv6A29a4/aq/ahfY6jM1o+s4V+Qfv6BiBnsww=</latexit>

• Expected value: 
obtained if 

↵s = 0.32
<latexit sha1_base64="3yRLPATMKDjdt8oN7lBODCCvkz8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgQUpSBfUgFLx4rGBsoQ1lst20SzebuLsplNDf4cWDilf/jDf/jds2B219MPB4b4aZeUHCmdKO820VVlbX1jeKm6Wt7Z3dvfL+waOKU0moR2Iey1aAinImqKeZ5rSVSIpRwGkzGN5O/eaISsVi8aDHCfUj7AsWMoLaSH4HeTLArrpxque1brniVJ0Z7GXi5qQCORrd8lenF5M0okITjkq1XSfRfoZSM8LppNRJFU2QDLFP24YKjKjys9nRE/vEKD07jKUpoe2Z+nsiw0ipcRSYzgj1QC16U/E/r53q8MrPmEhSTQWZLwpTbuvYniZg95ikRPOxIUgkM7faZIASiTY5lUwI7uLLy8SrVa+r7v1FpX6Wp1GEIziGU3DhEupwBw3wgMATPMMrvFkj68V6tz7mrQUrnzmEP7A+fwDL3JDu</latexit><latexit sha1_base64="3yRLPATMKDjdt8oN7lBODCCvkz8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgQUpSBfUgFLx4rGBsoQ1lst20SzebuLsplNDf4cWDilf/jDf/jds2B219MPB4b4aZeUHCmdKO820VVlbX1jeKm6Wt7Z3dvfL+waOKU0moR2Iey1aAinImqKeZ5rSVSIpRwGkzGN5O/eaISsVi8aDHCfUj7AsWMoLaSH4HeTLArrpxque1brniVJ0Z7GXi5qQCORrd8lenF5M0okITjkq1XSfRfoZSM8LppNRJFU2QDLFP24YKjKjys9nRE/vEKD07jKUpoe2Z+nsiw0ipcRSYzgj1QC16U/E/r53q8MrPmEhSTQWZLwpTbuvYniZg95ikRPOxIUgkM7faZIASiTY5lUwI7uLLy8SrVa+r7v1FpX6Wp1GEIziGU3DhEupwBw3wgMATPMMrvFkj68V6tz7mrQUrnzmEP7A+fwDL3JDu</latexit><latexit sha1_base64="3yRLPATMKDjdt8oN7lBODCCvkz8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgQUpSBfUgFLx4rGBsoQ1lst20SzebuLsplNDf4cWDilf/jDf/jds2B219MPB4b4aZeUHCmdKO820VVlbX1jeKm6Wt7Z3dvfL+waOKU0moR2Iey1aAinImqKeZ5rSVSIpRwGkzGN5O/eaISsVi8aDHCfUj7AsWMoLaSH4HeTLArrpxque1brniVJ0Z7GXi5qQCORrd8lenF5M0okITjkq1XSfRfoZSM8LppNRJFU2QDLFP24YKjKjys9nRE/vEKD07jKUpoe2Z+nsiw0ipcRSYzgj1QC16U/E/r53q8MrPmEhSTQWZLwpTbuvYniZg95ikRPOxIUgkM7faZIASiTY5lUwI7uLLy8SrVa+r7v1FpX6Wp1GEIziGU3DhEupwBw3wgMATPMMrvFkj68V6tz7mrQUrnzmEP7A+fwDL3JDu</latexit><latexit sha1_base64="3yRLPATMKDjdt8oN7lBODCCvkz8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgQUpSBfUgFLx4rGBsoQ1lst20SzebuLsplNDf4cWDilf/jDf/jds2B219MPB4b4aZeUHCmdKO820VVlbX1jeKm6Wt7Z3dvfL+waOKU0moR2Iey1aAinImqKeZ5rSVSIpRwGkzGN5O/eaISsVi8aDHCfUj7AsWMoLaSH4HeTLArrpxque1brniVJ0Z7GXi5qQCORrd8lenF5M0okITjkq1XSfRfoZSM8LppNRJFU2QDLFP24YKjKjys9nRE/vEKD07jKUpoe2Z+nsiw0ipcRSYzgj1QC16U/E/r53q8MrPmEhSTQWZLwpTbuvYniZg95ikRPOxIUgkM7faZIASiTY5lUwI7uLLy8SrVa+r7v1FpX6Wp1GEIziGU3DhEupwBw3wgMATPMMrvFkj68V6tz7mrQUrnzmEP7A+fwDL3JDu</latexit>

�BSE = 1.36, �SDE = 1.97
<latexit sha1_base64="QtSwhT+cVLTNy8Ym1rQWcKfIAyQ="></latexit><latexit sha1_base64="QtSwhT+cVLTNy8Ym1rQWcKfIAyQ="></latexit><latexit sha1_base64="QtSwhT+cVLTNy8Ym1rQWcKfIAyQ="></latexit><latexit sha1_base64="QtSwhT+cVLTNy8Ym1rQWcKfIAyQ="></latexit>
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Stability under    changes 

• Consistency condition 
depends on the MOM subtraction point

• Changes in the subtraction point 
amounts to finite renormalizations

• Track changes:

↵BSE(µ2) = z�3
A z�2

3 ↵s
<latexit sha1_base64="PRGddSvvPAXy6hgvMZzkDmy/PQ8="></latexit><latexit sha1_base64="PRGddSvvPAXy6hgvMZzkDmy/PQ8="></latexit><latexit sha1_base64="PRGddSvvPAXy6hgvMZzkDmy/PQ8="></latexit><latexit sha1_base64="PRGddSvvPAXy6hgvMZzkDmy/PQ8="></latexit>

�(q2, µ2) = zA(µ
2, µ2)�(q2, µ2)

F (q2, µ2) = zc(µ
2, µ2)F (q2, µ2)

f(q2, µ2) = z3(µ2, µ2)f(q2, µ2)
<latexit sha1_base64="uRzXAcV4ix1Dk7SQUZGssKbx2H8="></latexit><latexit sha1_base64="uRzXAcV4ix1Dk7SQUZGssKbx2H8="></latexit><latexit sha1_base64="uRzXAcV4ix1Dk7SQUZGssKbx2H8="></latexit><latexit sha1_base64="uRzXAcV4ix1Dk7SQUZGssKbx2H8="></latexit>
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B = z2AzcB;
<latexit sha1_base64="9B3YmaQukS7c/fsZ7wPQrM7kYEA=">AAACL3icbVDLSgMxFM34rPU16tJNtAiuykwRrIhQ60KXFawtdGrJpGkbmnmQ3BHqMJ/kxk/RjYKKW//CTDsLbT2QcDjnHpJ73FBwBZb1ZszNLywuLedW8qtr6xub5tb2rQoiSVmdBiKQTZcoJrjP6sBBsGYoGfFcwRru8CL1G/dMKh74NzAKWdsjfZ/3OCWgpY556QTaTtO4is/wQyd29hxFJQ8hu2EkGD5P7uJSkrqzHk1w9bRjFqyiNQaeJXZGCihDrWM+O92ARh7zgQqiVMu2QmjHRAKngiV5J1IsJHRI+qylqU88ptrxeOEEH2ili3uB1McHPFZ/J2LiKTXyXD3pERioaS8V//NaEfTK7Zj7YQTMp5OHepHAEOC0PdzlklEQI02IrkD/FdMBkYSC7jivS7CnV54l9VLxpGhfHxUq5ayNHNpF++gQ2egYVdAVqqE6ougRvaB39GE8Ga/Gp/E1GZ0zsswO+gPj+wcX36pw</latexit><latexit sha1_base64="9B3YmaQukS7c/fsZ7wPQrM7kYEA=">AAACL3icbVDLSgMxFM34rPU16tJNtAiuykwRrIhQ60KXFawtdGrJpGkbmnmQ3BHqMJ/kxk/RjYKKW//CTDsLbT2QcDjnHpJ73FBwBZb1ZszNLywuLedW8qtr6xub5tb2rQoiSVmdBiKQTZcoJrjP6sBBsGYoGfFcwRru8CL1G/dMKh74NzAKWdsjfZ/3OCWgpY556QTaTtO4is/wQyd29hxFJQ8hu2EkGD5P7uJSkrqzHk1w9bRjFqyiNQaeJXZGCihDrWM+O92ARh7zgQqiVMu2QmjHRAKngiV5J1IsJHRI+qylqU88ptrxeOEEH2ili3uB1McHPFZ/J2LiKTXyXD3pERioaS8V//NaEfTK7Zj7YQTMp5OHepHAEOC0PdzlklEQI02IrkD/FdMBkYSC7jivS7CnV54l9VLxpGhfHxUq5ayNHNpF++gQ2egYVdAVqqE6ougRvaB39GE8Ga/Gp/E1GZ0zsswO+gPj+wcX36pw</latexit><latexit sha1_base64="9B3YmaQukS7c/fsZ7wPQrM7kYEA=">AAACL3icbVDLSgMxFM34rPU16tJNtAiuykwRrIhQ60KXFawtdGrJpGkbmnmQ3BHqMJ/kxk/RjYKKW//CTDsLbT2QcDjnHpJ73FBwBZb1ZszNLywuLedW8qtr6xub5tb2rQoiSVmdBiKQTZcoJrjP6sBBsGYoGfFcwRru8CL1G/dMKh74NzAKWdsjfZ/3OCWgpY556QTaTtO4is/wQyd29hxFJQ8hu2EkGD5P7uJSkrqzHk1w9bRjFqyiNQaeJXZGCihDrWM+O92ARh7zgQqiVMu2QmjHRAKngiV5J1IsJHRI+qylqU88ptrxeOEEH2ili3uB1McHPFZ/J2LiKTXyXD3pERioaS8V//NaEfTK7Zj7YQTMp5OHepHAEOC0PdzlklEQI02IrkD/FdMBkYSC7jivS7CnV54l9VLxpGhfHxUq5ayNHNpF++gQ2egYVdAVqqE6ougRvaB39GE8Ga/Gp/E1GZ0zsswO+gPj+wcX36pw</latexit><latexit sha1_base64="9B3YmaQukS7c/fsZ7wPQrM7kYEA=">AAACL3icbVDLSgMxFM34rPU16tJNtAiuykwRrIhQ60KXFawtdGrJpGkbmnmQ3BHqMJ/kxk/RjYKKW//CTDsLbT2QcDjnHpJ73FBwBZb1ZszNLywuLedW8qtr6xub5tb2rQoiSVmdBiKQTZcoJrjP6sBBsGYoGfFcwRru8CL1G/dMKh74NzAKWdsjfZ/3OCWgpY556QTaTtO4is/wQyd29hxFJQ8hu2EkGD5P7uJSkrqzHk1w9bRjFqyiNQaeJXZGCihDrWM+O92ARh7zgQqiVMu2QmjHRAKngiV5J1IsJHRI+qylqU88ptrxeOEEH2ili3uB1McHPFZ/J2LiKTXyXD3pERioaS8V//NaEfTK7Zj7YQTMp5OHepHAEOC0PdzlklEQI02IrkD/FdMBkYSC7jivS7CnV54l9VLxpGhfHxUq5ayNHNpF++gQ2egYVdAVqqE6ougRvaB39GE8Ga/Gp/E1GZ0zsswO+gPj+wcX36pw</latexit>

A = z4Azcz3A;
<latexit sha1_base64="Auo0af40K5yewnPeuhwDnIkLicM=">AAACSHicbZBLTwIxFIU7+EJ8jbp0UyUmrsiMkogxJhA3LjERIWEQO6VgQ+eR9o4JTubvuXHnzv/gxoUad3ZgFgrcpM3J+e7NbY8bCq7Ast6M3MLi0vJKfrWwtr6xuWVu79yqIJKUNWggAtlyiWKC+6wBHARrhZIRzxWs6Q4vU958ZFLxwL+BUcg6Hhn4vM8pAW11zXsn0DidxjV8gZ+6sbPvKCp5CNkNI6FZcheXk5TOMprg+eAkwbXzrlm0Sta48KywM1FEWdW75qvTC2jkMR+oIEq1bSuETkwkcCpYUnAixUJCh2TA2lr6xGOqE4+TSPChdnq4H0h9fMBj9+9ETDylRp6rOz0CD2qapeY81o6gX+nE3A8jYD6dLOpHAkOA01hxj0tGQYy0IDoC/VZMH4gkFHT4BR2CPf3lWdE4Lp2V7OtysVrJ0sijPXSAjpCNTlEVXaE6aiCKntE7+kRfxovxYXwbP5PWnJHN7KJ/lcv9Ags2tGY=</latexit><latexit sha1_base64="Auo0af40K5yewnPeuhwDnIkLicM=">AAACSHicbZBLTwIxFIU7+EJ8jbp0UyUmrsiMkogxJhA3LjERIWEQO6VgQ+eR9o4JTubvuXHnzv/gxoUad3ZgFgrcpM3J+e7NbY8bCq7Ast6M3MLi0vJKfrWwtr6xuWVu79yqIJKUNWggAtlyiWKC+6wBHARrhZIRzxWs6Q4vU958ZFLxwL+BUcg6Hhn4vM8pAW11zXsn0DidxjV8gZ+6sbPvKCp5CNkNI6FZcheXk5TOMprg+eAkwbXzrlm0Sta48KywM1FEWdW75qvTC2jkMR+oIEq1bSuETkwkcCpYUnAixUJCh2TA2lr6xGOqE4+TSPChdnq4H0h9fMBj9+9ETDylRp6rOz0CD2qapeY81o6gX+nE3A8jYD6dLOpHAkOA01hxj0tGQYy0IDoC/VZMH4gkFHT4BR2CPf3lWdE4Lp2V7OtysVrJ0sijPXSAjpCNTlEVXaE6aiCKntE7+kRfxovxYXwbP5PWnJHN7KJ/lcv9Ags2tGY=</latexit><latexit sha1_base64="Auo0af40K5yewnPeuhwDnIkLicM=">AAACSHicbZBLTwIxFIU7+EJ8jbp0UyUmrsiMkogxJhA3LjERIWEQO6VgQ+eR9o4JTubvuXHnzv/gxoUad3ZgFgrcpM3J+e7NbY8bCq7Ast6M3MLi0vJKfrWwtr6xuWVu79yqIJKUNWggAtlyiWKC+6wBHARrhZIRzxWs6Q4vU958ZFLxwL+BUcg6Hhn4vM8pAW11zXsn0DidxjV8gZ+6sbPvKCp5CNkNI6FZcheXk5TOMprg+eAkwbXzrlm0Sta48KywM1FEWdW75qvTC2jkMR+oIEq1bSuETkwkcCpYUnAixUJCh2TA2lr6xGOqE4+TSPChdnq4H0h9fMBj9+9ETDylRp6rOz0CD2qapeY81o6gX+nE3A8jYD6dLOpHAkOA01hxj0tGQYy0IDoC/VZMH4gkFHT4BR2CPf3lWdE4Lp2V7OtysVrJ0sijPXSAjpCNTlEVXaE6aiCKntE7+kRfxovxYXwbP5PWnJHN7KJ/lcv9Ags2tGY=</latexit><latexit sha1_base64="Auo0af40K5yewnPeuhwDnIkLicM=">AAACSHicbZBLTwIxFIU7+EJ8jbp0UyUmrsiMkogxJhA3LjERIWEQO6VgQ+eR9o4JTubvuXHnzv/gxoUad3ZgFgrcpM3J+e7NbY8bCq7Ast6M3MLi0vJKfrWwtr6xuWVu79yqIJKUNWggAtlyiWKC+6wBHARrhZIRzxWs6Q4vU958ZFLxwL+BUcg6Hhn4vM8pAW11zXsn0DidxjV8gZ+6sbPvKCp5CNkNI6FZcheXk5TOMprg+eAkwbXzrlm0Sta48KywM1FEWdW75qvTC2jkMR+oIEq1bSuETkwkcCpYUnAixUJCh2TA2lr6xGOqE4+TSPChdnq4H0h9fMBj9+9ETDylRp6rOz0CD2qapeY81o6gX+nE3A8jYD6dLOpHAkOA01hxj0tGQYy0IDoC/VZMH4gkFHT4BR2CPf3lWdE4Lp2V7OtysVrJ0sijPXSAjpCNTlEVXaE6aiCKntE7+kRfxovxYXwbP5PWnJHN7KJ/lcv9Ags2tGY=</latexit>

C = C
<latexit sha1_base64="s/zHMzX1b2xsY38l9osB0SaH59k=">AAAB93icbVBNSwMxFHxbv2r96KpHL8EieCq7IlgPQqEXjxVcLbRLyabZNjSbLElWqKW/xIsHFa/+FW/+G7PtHrR1IDDMvOG9TJRypo3nfTultfWNza3ydmVnd2+/6h4c3muZKUIDIrlUnQhrypmggWGG006qKE4iTh+icSv3Hx6p0kyKOzNJaZjgoWAxI9hYqe9We9LaeRq10DVq9d2aV/fmQKvEL0gNCrT77ldvIEmWUGEIx1p3fS814RQrwwins0ov0zTFZIyHtGupwAnV4XR++AydWmWAYqnsEwbN1d+JKU60niSRnUywGellLxf/87qZiRvhlIk0M1SQxaI448hIlLeABkxRYvjEEkwUs7ciMsIKE2O7qtgS/OUvr5LgvH5V928vas1G0UYZjuEEzsCHS2jCDbQhAAIZPMMrvDlPzovz7nwsRktOkTmCP3A+fwCks5Hu</latexit><latexit sha1_base64="s/zHMzX1b2xsY38l9osB0SaH59k=">AAAB93icbVBNSwMxFHxbv2r96KpHL8EieCq7IlgPQqEXjxVcLbRLyabZNjSbLElWqKW/xIsHFa/+FW/+G7PtHrR1IDDMvOG9TJRypo3nfTultfWNza3ydmVnd2+/6h4c3muZKUIDIrlUnQhrypmggWGG006qKE4iTh+icSv3Hx6p0kyKOzNJaZjgoWAxI9hYqe9We9LaeRq10DVq9d2aV/fmQKvEL0gNCrT77ldvIEmWUGEIx1p3fS814RQrwwins0ov0zTFZIyHtGupwAnV4XR++AydWmWAYqnsEwbN1d+JKU60niSRnUywGellLxf/87qZiRvhlIk0M1SQxaI448hIlLeABkxRYvjEEkwUs7ciMsIKE2O7qtgS/OUvr5LgvH5V928vas1G0UYZjuEEzsCHS2jCDbQhAAIZPMMrvDlPzovz7nwsRktOkTmCP3A+fwCks5Hu</latexit><latexit sha1_base64="s/zHMzX1b2xsY38l9osB0SaH59k=">AAAB93icbVBNSwMxFHxbv2r96KpHL8EieCq7IlgPQqEXjxVcLbRLyabZNjSbLElWqKW/xIsHFa/+FW/+G7PtHrR1IDDMvOG9TJRypo3nfTultfWNza3ydmVnd2+/6h4c3muZKUIDIrlUnQhrypmggWGG006qKE4iTh+icSv3Hx6p0kyKOzNJaZjgoWAxI9hYqe9We9LaeRq10DVq9d2aV/fmQKvEL0gNCrT77ldvIEmWUGEIx1p3fS814RQrwwins0ov0zTFZIyHtGupwAnV4XR++AydWmWAYqnsEwbN1d+JKU60niSRnUywGellLxf/87qZiRvhlIk0M1SQxaI448hIlLeABkxRYvjEEkwUs7ciMsIKE2O7qtgS/OUvr5LgvH5V928vas1G0UYZjuEEzsCHS2jCDbQhAAIZPMMrvDlPzovz7nwsRktOkTmCP3A+fwCks5Hu</latexit><latexit sha1_base64="s/zHMzX1b2xsY38l9osB0SaH59k=">AAAB93icbVBNSwMxFHxbv2r96KpHL8EieCq7IlgPQqEXjxVcLbRLyabZNjSbLElWqKW/xIsHFa/+FW/+G7PtHrR1IDDMvOG9TJRypo3nfTultfWNza3ydmVnd2+/6h4c3muZKUIDIrlUnQhrypmggWGG006qKE4iTh+icSv3Hx6p0kyKOzNJaZjgoWAxI9hYqe9We9LaeRq10DVq9d2aV/fmQKvEL0gNCrT77ldvIEmWUGEIx1p3fS814RQrwwins0ov0zTFZIyHtGupwAnV4XR++AydWmWAYqnsEwbN1d+JKU60niSRnUywGellLxf/87qZiRvhlIk0M1SQxaI448hIlLeABkxRYvjEEkwUs7ciMsIKE2O7qtgS/OUvr5LgvH5V928vas1G0UYZjuEEzsCHS2jCDbQhAAIZPMMrvDlPzovz7nwsRktOkTmCP3A+fwCks5Hu</latexit>

• Impose consistency condition 
will determine 
Cz33 + z3

�
z�1
A zc

�
↵sB +

�
z�2
A zc

�
↵2
sA = 0

<latexit sha1_base64="P7IDb8iOn0HYctpbtjiNP7WjTNk="></latexit><latexit sha1_base64="P7IDb8iOn0HYctpbtjiNP7WjTNk="></latexit><latexit sha1_base64="P7IDb8iOn0HYctpbtjiNP7WjTNk="></latexit><latexit sha1_base64="P7IDb8iOn0HYctpbtjiNP7WjTNk="></latexit>

• Solve cubic equation for  
values found will enforce identity

z3
<latexit sha1_base64="svvymBJdkuLfsDpcfgOiy9Jhnd0=">AAACAnicbVDLSsNAFJ3UV62vqDvdjBbBhZREBXVXcOOygrGFJoTJdNIOnTyYuRFiKLjxV9y4UHHrV7jzb5y2WWj1wAyHc+5l5pwgFVyBZX0Zlbn5hcWl6nJtZXVtfcPc3LpVSSYpc2giEtkJiGKCx8wBDoJ1UslIFAjWDoaXY799x6TiSXwDecq8iPRjHnJKQEu+uXPvF+6eq6jkKZQ35ILhk5Fv1q2GNQH+S+yS1FGJlm9+ur2EZhGLgQqiVNe2UvAKIoFTwUY1N1MsJXRI+qyraUwiprxikmGED7TSw2Ei9YkBT9SfGwWJlMqjQE9GBAZq1huL/3ndDMJzr+BxmgGL6fShMBMYEjwuBPe4ZBRErgnR+fVfMR0QSSjo2mq6BHs28l/iHDcuGvb1ab15VLZRRbtoHx0iG52hJrpCLeQgih7QE3pBr8aj8Wy8Ge/T0YpR7myjXzA+vgHU+JfF</latexit><latexit sha1_base64="svvymBJdkuLfsDpcfgOiy9Jhnd0=">AAACAnicbVDLSsNAFJ3UV62vqDvdjBbBhZREBXVXcOOygrGFJoTJdNIOnTyYuRFiKLjxV9y4UHHrV7jzb5y2WWj1wAyHc+5l5pwgFVyBZX0Zlbn5hcWl6nJtZXVtfcPc3LpVSSYpc2giEtkJiGKCx8wBDoJ1UslIFAjWDoaXY799x6TiSXwDecq8iPRjHnJKQEu+uXPvF+6eq6jkKZQ35ILhk5Fv1q2GNQH+S+yS1FGJlm9+ur2EZhGLgQqiVNe2UvAKIoFTwUY1N1MsJXRI+qyraUwiprxikmGED7TSw2Ei9YkBT9SfGwWJlMqjQE9GBAZq1huL/3ndDMJzr+BxmgGL6fShMBMYEjwuBPe4ZBRErgnR+fVfMR0QSSjo2mq6BHs28l/iHDcuGvb1ab15VLZRRbtoHx0iG52hJrpCLeQgih7QE3pBr8aj8Wy8Ge/T0YpR7myjXzA+vgHU+JfF</latexit><latexit sha1_base64="svvymBJdkuLfsDpcfgOiy9Jhnd0=">AAACAnicbVDLSsNAFJ3UV62vqDvdjBbBhZREBXVXcOOygrGFJoTJdNIOnTyYuRFiKLjxV9y4UHHrV7jzb5y2WWj1wAyHc+5l5pwgFVyBZX0Zlbn5hcWl6nJtZXVtfcPc3LpVSSYpc2giEtkJiGKCx8wBDoJ1UslIFAjWDoaXY799x6TiSXwDecq8iPRjHnJKQEu+uXPvF+6eq6jkKZQ35ILhk5Fv1q2GNQH+S+yS1FGJlm9+ur2EZhGLgQqiVNe2UvAKIoFTwUY1N1MsJXRI+qyraUwiprxikmGED7TSw2Ei9YkBT9SfGwWJlMqjQE9GBAZq1huL/3ndDMJzr+BxmgGL6fShMBMYEjwuBPe4ZBRErgnR+fVfMR0QSSjo2mq6BHs28l/iHDcuGvb1ab15VLZRRbtoHx0iG52hJrpCLeQgih7QE3pBr8aj8Wy8Ge/T0YpR7myjXzA+vgHU+JfF</latexit><latexit sha1_base64="svvymBJdkuLfsDpcfgOiy9Jhnd0=">AAACAnicbVDLSsNAFJ3UV62vqDvdjBbBhZREBXVXcOOygrGFJoTJdNIOnTyYuRFiKLjxV9y4UHHrV7jzb5y2WWj1wAyHc+5l5pwgFVyBZX0Zlbn5hcWl6nJtZXVtfcPc3LpVSSYpc2giEtkJiGKCx8wBDoJ1UslIFAjWDoaXY799x6TiSXwDecq8iPRjHnJKQEu+uXPvF+6eq6jkKZQ35ILhk5Fv1q2GNQH+S+yS1FGJlm9+ur2EZhGLgQqiVNe2UvAKIoFTwUY1N1MsJXRI+qyraUwiprxikmGED7TSw2Ei9YkBT9SfGwWJlMqjQE9GBAZq1huL/3ndDMJzr+BxmgGL6fShMBMYEjwuBPe4ZBRErgnR+fVfMR0QSSjo2mq6BHs28l/iHDcuGvb1ab15VLZRRbtoHx0iG52hJrpCLeQgih7QE3pBr8aj8Wy8Ge/T0YpR7myjXzA+vgHU+JfF</latexit>

↵BSE
s (µ2) = ↵SDE

s (µ2)
<latexit sha1_base64="GP+R5ojhgr9VictSGBDHgsb03Zg="></latexit><latexit sha1_base64="GP+R5ojhgr9VictSGBDHgsb03Zg="></latexit><latexit sha1_base64="GP+R5ojhgr9VictSGBDHgsb03Zg="></latexit><latexit sha1_base64="GP+R5ojhgr9VictSGBDHgsb03Zg="></latexit>

• Results compare favourably  
with expected MOM results 
Boucaud, de Soto, Leroy, Le Yaouanc, Micheli,  
Moutarde, Pene, Rodriguez-Quintero PRD 74 (2006)

z3
<latexit sha1_base64="tua7EwytHD14JSBIMUqYQx71ym8=">AAACAXicbVBPS8MwHE3nvzn/VT2Jl+AQPI1WBedt4MXjBOsGWylplm1haVqSX4Vahhe/ihcPKl79Ft78NmZbD7r5IOHx3u9H8l6YCK7Bcb6t0tLyyupaeb2ysbm1vWPv7t3pOFWUeTQWsWqHRDPBJfOAg2DtRDEShYK1wtHVxG/dM6V5LG8hS5gfkYHkfU4JGCmwD/BDkHc1VTyB4oZMMHw2DuyqU3OmwIvELUgVFWgG9le3F9M0YhKoIFp3XCcBPycKOBVsXOmmmiWEjsiAdQyVJGLaz6cRxvjYKD3cj5U5EvBU/b2Rk0jrLArNZERgqOe9ifif10mhX/dzLpMUmKSzh/qpwBDjSR+4xxWjIDJDiMlv/orpkChCwbRWMSW485EXiXdau6y5N+fVRr1oo4wO0RE6QS66QA10jZrIQxQ9omf0it6sJ+vFerc+ZqMlq9jZR39gff4AHIaXag==</latexit><latexit sha1_base64="tua7EwytHD14JSBIMUqYQx71ym8=">AAACAXicbVBPS8MwHE3nvzn/VT2Jl+AQPI1WBedt4MXjBOsGWylplm1haVqSX4Vahhe/ihcPKl79Ft78NmZbD7r5IOHx3u9H8l6YCK7Bcb6t0tLyyupaeb2ysbm1vWPv7t3pOFWUeTQWsWqHRDPBJfOAg2DtRDEShYK1wtHVxG/dM6V5LG8hS5gfkYHkfU4JGCmwD/BDkHc1VTyB4oZMMHw2DuyqU3OmwIvELUgVFWgG9le3F9M0YhKoIFp3XCcBPycKOBVsXOmmmiWEjsiAdQyVJGLaz6cRxvjYKD3cj5U5EvBU/b2Rk0jrLArNZERgqOe9ifif10mhX/dzLpMUmKSzh/qpwBDjSR+4xxWjIDJDiMlv/orpkChCwbRWMSW485EXiXdau6y5N+fVRr1oo4wO0RE6QS66QA10jZrIQxQ9omf0it6sJ+vFerc+ZqMlq9jZR39gff4AHIaXag==</latexit><latexit sha1_base64="tua7EwytHD14JSBIMUqYQx71ym8=">AAACAXicbVBPS8MwHE3nvzn/VT2Jl+AQPI1WBedt4MXjBOsGWylplm1haVqSX4Vahhe/ihcPKl79Ft78NmZbD7r5IOHx3u9H8l6YCK7Bcb6t0tLyyupaeb2ysbm1vWPv7t3pOFWUeTQWsWqHRDPBJfOAg2DtRDEShYK1wtHVxG/dM6V5LG8hS5gfkYHkfU4JGCmwD/BDkHc1VTyB4oZMMHw2DuyqU3OmwIvELUgVFWgG9le3F9M0YhKoIFp3XCcBPycKOBVsXOmmmiWEjsiAdQyVJGLaz6cRxvjYKD3cj5U5EvBU/b2Rk0jrLArNZERgqOe9ifif10mhX/dzLpMUmKSzh/qpwBDjSR+4xxWjIDJDiMlv/orpkChCwbRWMSW485EXiXdau6y5N+fVRr1oo4wO0RE6QS66QA10jZrIQxQ9omf0it6sJ+vFerc+ZqMlq9jZR39gff4AHIaXag==</latexit><latexit sha1_base64="tua7EwytHD14JSBIMUqYQx71ym8=">AAACAXicbVBPS8MwHE3nvzn/VT2Jl+AQPI1WBedt4MXjBOsGWylplm1haVqSX4Vahhe/ihcPKl79Ft78NmZbD7r5IOHx3u9H8l6YCK7Bcb6t0tLyyupaeb2ysbm1vWPv7t3pOFWUeTQWsWqHRDPBJfOAg2DtRDEShYK1wtHVxG/dM6V5LG8hS5gfkYHkfU4JGCmwD/BDkHc1VTyB4oZMMHw2DuyqU3OmwIvELUgVFWgG9le3F9M0YhKoIFp3XCcBPycKOBVsXOmmmiWEjsiAdQyVJGLaz6cRxvjYKD3cj5U5EvBU/b2Rk0jrLArNZERgqOe9ifif10mhX/dzLpMUmKSzh/qpwBDjSR+4xxWjIDJDiMlv/orpkChCwbRWMSW485EXiXdau6y5N+fVRr1oo4wO0RE6QS66QA10jZrIQxQ9omf0it6sJ+vFerc+ZqMlq9jZR39gff4AHIaXag==</latexit>

z�1
A = µ2�(µ2, µ2) z�1

c = F (µ2, µ2)
<latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit>

z�1
A = µ2�(µ2, µ2) z�1

c = F (µ2, µ2)
<latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit><latexit sha1_base64="GZocrNSIuFlgzr3zq5jtXT041NE="></latexit>

↵SDE(µ2) =
�B +

q
B

2 � 4AC

2A
<latexit sha1_base64="jtoTObEfRwu0WEYRxYMky35pNyM="></latexit><latexit sha1_base64="jtoTObEfRwu0WEYRxYMky35pNyM="></latexit><latexit sha1_base64="jtoTObEfRwu0WEYRxYMky35pNyM="></latexit><latexit sha1_base64="jtoTObEfRwu0WEYRxYMky35pNyM="></latexit>

µ
<latexit sha1_base64="FL5AxKZDugMsDKrewPFVeSTKLj8=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXnKM6JpAsoTZyWwyZGZ2mYcQlnyCFw8qXv0jb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh496tQqQkOS8lR1YqwpZ5KGhhlOO5miWMSctuPx7cxvP1GlWSofzCSjkcBDyRJGsHHSfU/YfrXm1/050CoJClKDAq1+9as3SIkVVBrCsdbdwM9MlGNlGOF0WulZTTNMxnhIu45KLKiO8vmpU3TmlAFKUuVKGjRXf0/kWGg9EbHrFNiM9LI3E//zutYk11HOZGYNlWSxKLEcmRTN/kYDpigxfOIIJoq5WxEZYYWJcelUXAjB8surJLyo39SDu8tao1mkUYYTOIVzCOAKGtCEFoRAYAjP8ApvHvdevHfvY9Fa8oqZY/gD7/MHzLuNsA==</latexit><latexit sha1_base64="FL5AxKZDugMsDKrewPFVeSTKLj8=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXnKM6JpAsoTZyWwyZGZ2mYcQlnyCFw8qXv0jb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh496tQqQkOS8lR1YqwpZ5KGhhlOO5miWMSctuPx7cxvP1GlWSofzCSjkcBDyRJGsHHSfU/YfrXm1/050CoJClKDAq1+9as3SIkVVBrCsdbdwM9MlGNlGOF0WulZTTNMxnhIu45KLKiO8vmpU3TmlAFKUuVKGjRXf0/kWGg9EbHrFNiM9LI3E//zutYk11HOZGYNlWSxKLEcmRTN/kYDpigxfOIIJoq5WxEZYYWJcelUXAjB8surJLyo39SDu8tao1mkUYYTOIVzCOAKGtCEFoRAYAjP8ApvHvdevHfvY9Fa8oqZY/gD7/MHzLuNsA==</latexit><latexit sha1_base64="FL5AxKZDugMsDKrewPFVeSTKLj8=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXnKM6JpAsoTZyWwyZGZ2mYcQlnyCFw8qXv0jb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh496tQqQkOS8lR1YqwpZ5KGhhlOO5miWMSctuPx7cxvP1GlWSofzCSjkcBDyRJGsHHSfU/YfrXm1/050CoJClKDAq1+9as3SIkVVBrCsdbdwM9MlGNlGOF0WulZTTNMxnhIu45KLKiO8vmpU3TmlAFKUuVKGjRXf0/kWGg9EbHrFNiM9LI3E//zutYk11HOZGYNlWSxKLEcmRTN/kYDpigxfOIIJoq5WxEZYYWJcelUXAjB8surJLyo39SDu8tao1mkUYYTOIVzCOAKGtCEFoRAYAjP8ApvHvdevHfvY9Fa8oqZY/gD7/MHzLuNsA==</latexit><latexit sha1_base64="FL5AxKZDugMsDKrewPFVeSTKLj8=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN4CXnKM6JpAsoTZyWwyZGZ2mYcQlnyCFw8qXv0jb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh496tQqQkOS8lR1YqwpZ5KGhhlOO5miWMSctuPx7cxvP1GlWSofzCSjkcBDyRJGsHHSfU/YfrXm1/050CoJClKDAq1+9as3SIkVVBrCsdbdwM9MlGNlGOF0WulZTTNMxnhIu45KLKiO8vmpU3TmlAFKUuVKGjRXf0/kWGg9EbHrFNiM9LI3E//zutYk11HOZGYNlWSxKLEcmRTN/kYDpigxfOIIJoq5WxEZYYWJcelUXAjB8surJLyo39SDu8tao1mkUYYTOIVzCOAKGtCEFoRAYAjP8ApvHvdevHfvY9Fa8oqZY/gD7/MHzLuNsA==</latexit>
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Beyond Maris-Tandy interaction
• Quark-gluon SDE reformulation

lead to left-right symmetric gap-equation

• Use cut rules
to get BSE kernel 

• Not there yet
missing cuts across kernel

+

+=

=

K ⇠ @⌃

@S
<latexit sha1_base64="BXe9bE5CDI1fc8xwbvZi+NctAGc=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4scyIYN0V3AhuKnVsoVPKnTTThiYzQ5IRyjBf4cZfceNCxa3gzr8xbQfR1gOBk3Puvck9fsyZ0rb9ZRWWlldW14rrpY3Nre2d8u7enYoSSahLIh7Jtg+KchZSVzPNaTuWFITPacsfXU781j2VikXhrR7HtCtgELKAEdBG6pVPUo8Ax9eZp5jwAgkk9WKQmgH3mmwgIPu542bWK1fsqj0FXiROTiooR6NX/vT6EUkEDTXhoFTHsWPdTScDCadZyUsUjYGMYEA7hoYgqOqm07UyfGSUPg4iaU6o8VT93ZGCUGosfFMpQA/VvDcR//M6iQ5q3ZSFcaJpSGYPBQnHOsKTjHCfSUo0HxsCRDLzV0yGYLLRJsmSCcGZX3mRuKfVi6pzc1ap1/I0iugAHaJj5KBzVEdXqIFcRNADekIv6NV6tJ6tN+t9Vlqw8p599AfWxzfobKAF</latexit><latexit sha1_base64="BXe9bE5CDI1fc8xwbvZi+NctAGc=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4scyIYN0V3AhuKnVsoVPKnTTThiYzQ5IRyjBf4cZfceNCxa3gzr8xbQfR1gOBk3Puvck9fsyZ0rb9ZRWWlldW14rrpY3Nre2d8u7enYoSSahLIh7Jtg+KchZSVzPNaTuWFITPacsfXU781j2VikXhrR7HtCtgELKAEdBG6pVPUo8Ax9eZp5jwAgkk9WKQmgH3mmwgIPu542bWK1fsqj0FXiROTiooR6NX/vT6EUkEDTXhoFTHsWPdTScDCadZyUsUjYGMYEA7hoYgqOqm07UyfGSUPg4iaU6o8VT93ZGCUGosfFMpQA/VvDcR//M6iQ5q3ZSFcaJpSGYPBQnHOsKTjHCfSUo0HxsCRDLzV0yGYLLRJsmSCcGZX3mRuKfVi6pzc1ap1/I0iugAHaJj5KBzVEdXqIFcRNADekIv6NV6tJ6tN+t9Vlqw8p599AfWxzfobKAF</latexit><latexit sha1_base64="BXe9bE5CDI1fc8xwbvZi+NctAGc=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4scyIYN0V3AhuKnVsoVPKnTTThiYzQ5IRyjBf4cZfceNCxa3gzr8xbQfR1gOBk3Puvck9fsyZ0rb9ZRWWlldW14rrpY3Nre2d8u7enYoSSahLIh7Jtg+KchZSVzPNaTuWFITPacsfXU781j2VikXhrR7HtCtgELKAEdBG6pVPUo8Ax9eZp5jwAgkk9WKQmgH3mmwgIPu542bWK1fsqj0FXiROTiooR6NX/vT6EUkEDTXhoFTHsWPdTScDCadZyUsUjYGMYEA7hoYgqOqm07UyfGSUPg4iaU6o8VT93ZGCUGosfFMpQA/VvDcR//M6iQ5q3ZSFcaJpSGYPBQnHOsKTjHCfSUo0HxsCRDLzV0yGYLLRJsmSCcGZX3mRuKfVi6pzc1ap1/I0iugAHaJj5KBzVEdXqIFcRNADekIv6NV6tJ6tN+t9Vlqw8p599AfWxzfobKAF</latexit><latexit sha1_base64="BXe9bE5CDI1fc8xwbvZi+NctAGc=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4scyIYN0V3AhuKnVsoVPKnTTThiYzQ5IRyjBf4cZfceNCxa3gzr8xbQfR1gOBk3Puvck9fsyZ0rb9ZRWWlldW14rrpY3Nre2d8u7enYoSSahLIh7Jtg+KchZSVzPNaTuWFITPacsfXU781j2VikXhrR7HtCtgELKAEdBG6pVPUo8Ax9eZp5jwAgkk9WKQmgH3mmwgIPu542bWK1fsqj0FXiROTiooR6NX/vT6EUkEDTXhoFTHsWPdTScDCadZyUsUjYGMYEA7hoYgqOqm07UyfGSUPg4iaU6o8VT93ZGCUGosfFMpQA/VvDcR//M6iQ5q3ZSFcaJpSGYPBQnHOsKTjHCfSUo0HxsCRDLzV0yGYLLRJsmSCcGZX3mRuKfVi6pzc1ap1/I0iugAHaJj5KBzVEdXqIFcRNADekIv6NV6tJ6tN+t9Vlqw8p599AfWxzfobKAF</latexit>

Munczek, PRD 52 (1995) 
Bender, Roberts, von Smekal, PLB 380 (1996) 
Heupel, Goecke, Fischer, EPJA 50 (2014)
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• Cut through kernel
isolate relavant diagram + “boxes” 

�
<latexit sha1_base64="JZ2QpdbzZbtnBTO5rMHE+7Nwrak=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSp2ey1HCs9Ks1t+7OQVaJV5AaFGj1q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ/fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6CrIhUoz5IotFkWZJJiQ2fNkIDRnKCeWUKaFvZWwEdWUoY1oFoK3/PIq8Rv167p3d1FrNoo0ynACp3AOHlxCE26hBT4wkPAMr/DmPDovzrvzsWgtOcXMMfyB8/kDQQWPmA==</latexit><latexit sha1_base64="JZ2QpdbzZbtnBTO5rMHE+7Nwrak=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSp2ey1HCs9Ks1t+7OQVaJV5AaFGj1q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ/fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6CrIhUoz5IotFkWZJJiQ2fNkIDRnKCeWUKaFvZWwEdWUoY1oFoK3/PIq8Rv167p3d1FrNoo0ynACp3AOHlxCE26hBT4wkPAMr/DmPDovzrvzsWgtOcXMMfyB8/kDQQWPmA==</latexit><latexit sha1_base64="JZ2QpdbzZbtnBTO5rMHE+7Nwrak=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSp2ey1HCs9Ks1t+7OQVaJV5AaFGj1q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ/fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6CrIhUoz5IotFkWZJJiQ2fNkIDRnKCeWUKaFvZWwEdWUoY1oFoK3/PIq8Rv167p3d1FrNoo0ynACp3AOHlxCE26hBT4wkPAMr/DmPDovzrvzsWgtOcXMMfyB8/kDQQWPmA==</latexit><latexit sha1_base64="JZ2QpdbzZbtnBTO5rMHE+7Nwrak=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSp2ey1HCs9Ks1t+7OQVaJV5AaFGj1q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ/fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6CrIhUoz5IotFkWZJJiQ2fNkIDRnKCeWUKaFvZWwEdWUoY1oFoK3/PIq8Rv167p3d1FrNoo0ynACp3AOHlxCE26hBT4wkPAMr/DmPDovzrvzsWgtOcXMMfyB8/kDQQWPmA==</latexit>

• Collect terms
to generate symmetric kernel

+ =+ +

• Left out are “box-like” when cut

+ + + …

DB, Chang, Papavassiliou, Qin, Roberts, PRD 93 (2016)

Beyond Maris-Tandy interaction
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PT-BFM interaction 

• Isolate process independent part
use PT algorithm b�⌫<latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit><latexit sha1_base64="nRyM5UxGTGiqJHskZq8ztCKq45o=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCkQR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOHjZRC</latexit>

b�µ
<latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit><latexit sha1_base64="1cxvGD7qO38UNf6bi7HLvFDQuCQ=">AAAB+nicbVBNS8NAEN34WetXrEcvwSJ4KkkR1FvBgx4rGFtoQphsNu3S3U3Y3ail9K948aDi1V/izX/jts1BWx8MPN6bYWZenDOqtOt+Wyura+sbm5Wt6vbO7t6+fVC7V1khMfFxxjLZjUERRgXxNdWMdHNJgMeMdOLh1dTvPBCpaCbu9CgnIYe+oCnFoI0U2bXgkSZkADq4Bs4hCngR2XW34c7gLBOvJHVUoh3ZX0GS4YIToTEDpXqem+twDFJTzMikGhSK5ICH0Cc9QwVwosLx7PaJc2KUxEkzaUpoZ6b+nhgDV2rEY9PJQQ/UojcV//N6hU4vwjEVeaGJwPNFacEcnTnTIJyESoI1GxkCWFJzq4MHIAFrE1fVhOAtvrxM/GbjsuHdntVbzTKNCjpCx+gUeegctdANaiMfYfSEntErerMm1ov1bn3MW1escuYQ/YH1+QOGCZRB</latexit>b�

<latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit><latexit sha1_base64="nmzvLTc6+wzCOdNrYQYNQx2wxRg=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8laQI6q2gB48VjC00sWw2k3bpZhN2J5ZS+j+8eFDx6o/x5r9x2+agrQ8GHu/NMDMvzATX6Djf1srq2vrGZmmrvL2zu7dfOTh80GmuGHgsFalqh1SD4BI85CignSmgSSigFQ6up37rCZTmqbzHUQZBQnuSx5xRNNKjP+QR9Cn6NyCQditVp+bMYC8TtyBVUqDZrXz5UcryBCQyQbXuuE6GwZgq5EzApOznGjLKBrQHHUMlTUAH49nVE/vUKJEdp8qURHum/p4Y00TrURKazoRiXy96U/E/r5NjfBmMucxyBMnmi+Jc2Jja0wjsiCtgKEaGUKa4udVmfaooQxNU2YTgLr68TLx67arm3p1XG/UijRI5JifkjLjkgjTILWkSjzCiyDN5JW/W0Hqx3q2PeeuKVcwckT+wPn8A+9eSUg==</latexit>

�µ
<latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit><latexit sha1_base64="CNrqKxz3YG/sIJll7ylty8HBddw=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbirxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/NKJB+</latexit>

�⌫
<latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit><latexit sha1_base64="LzwGqb+L4eHa03b4cUizrlDU5/w=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE8laQI6q3gQY8VjC02oUy2m3bp7ibsboRS+i+8eFDx6s/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nZXVtfWNzdJWeXtnd2+/cnD4oNNcERqQlKeqHaOmnEkaGGY4bWeKoog5bcXD66nfeqJKs1Tem1FGI4F9yRJG0FjpMbxBIbAbyrxbqXo1bwZ3mfgFqUKBZrfyFfZSkgsqDeGodcf3MhONURlGOJ2Uw1zTDMkQ+7RjqURBdTSeXTxxT63Sc5NU2ZLGnam/J8YotB6J2HYKNAO96E3F/7xObpLLaMxklhsqyXxRknPXpO70fbfHFCWGjyxBopi91SUDVEiMDalsQ/AXX14mQb12VfPvzquNepFGCY7hBM7AhwtowC00IQACEp7hFd4c7bw4787HvHXFKWaO4A+czx/OrJB/</latexit>

�
<latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit><latexit sha1_base64="DYo9pNeAmlYbtmh0qWGgxfiF3CY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KevBYwbSFNpTNdtOu3WzC7kQopf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777RTW1jc2t4rbpZ3dvf2D8uFR0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObmZ+64lrIxL1gOOUBzEdKBEJRtFKze4tl0h75Ypbdecgq8TLSQVyNHrlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMr92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjq2AiVJohV2yxKMokwYTMXid9oTlDObaEMi3srYQNqaYMbUAlG4K3/PIq8WvV66p3f1Gp1/I0inACp3AOHlxCHe6gAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHyECOwA==</latexit>
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RGI combination
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� ⇠ 1

q2[1 + bg2 log q2/µ2
]

; b = 11CA/48⇡
2• Absorbs all the RG logs  

as the photon in QED

• Renormalizes as Z�2
g

• Candidate interaction strength
process independent and RGI

I(q2) = q2 bd(q2) = ↵s
b�(q2)

[1 +G(q2)]2
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DB, Chang, Papavassiliou, Roberts,  PLB 742 (2015)
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Summary

• First steps towards BRL analysis  
within the PT-BFM scheme

• “Ab-initio” candidate for the interaction 
definite field theory origins and properties 

• Acts as bridge  
“bottom-up” vs “top-down” approaches 

• Symmetry preserving BSE scheme  
work (theoretical+numerical) under way 

• Schwinger mechanism  
successfully generates gluon mass scale

• Bound state colored massless poles  
yield running mass with expected properties 

• Two-loop dressed terms crucial  
stabilizes IR dynamics  

• Dressed quantum 3-gluon vertex  
required for consistency of BSE/SDE

Theory Applications



Daniele Binosi (ECT*) April 3, 2018 /17�18

Back up
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• Add ghost terms  
with massless pole in        vertex      
Aguilar, DB, Figueiredo, Papavassiliou, EPJC 78 (2018)

Ghost contributions

˜Π(2)
µν (q) = +

µ, a

(ã3) (ã4)

ν, b

µ, a ν, b

m

n n′

m′

m m′k

k + q

kq

+Bc̄c
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• Gluon/ghost BSEs  
coupled in a system   

+

k

k + q

β, n

α, m

σ, c

ρ, b

+
r + q

r

k

k + q

r + q

r − k

r

≈

=
a

β, n

α, m

p

rq = 0

β, n

α, m

p

rk

δ

γ ρ

σ

a
k + q

q = 0 k

a
k + q

q = 0

β, n

α, m

p

r

+

+≈

β, n

α, m

c

b

k + r + q

r

r + q

k

k + q β, n

α, m

c

b

β, n

α, m

σ, c

ρ, b

k + r + q

r

r + q

k

k + q β, n

α, m

σ, c

ρ, b

r

k

k + q

r + q

r − k

≈

=
a

β, n

α, m

p

r k

a
k + q

β, n

α, m

r

+≈

β, n

α, m

p

rk

a
k + q

q = 0

+

q = 0

δ

γ ρ

σ

k + r + q

k + q

k

r

r + q

σ, c

ρ, b m

n

q = 0

n

m

σ, c

ρ, b

r

k

k + q

r + q

r − k

r

k

k + q

r + q

r − k

n

m

c

b

p



Daniele Binosi (ECT*) April 3, 2018 /17�20

Ghost contributions
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• Ghost pole amplitude suppressed 
~ 5 times smaller than gluon at peak

• Results almost invariate  
qualitative/quantitative agreement
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Colored poles vs glueballs
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• Colored bound states differ from glueballs  
color structure leads to completely different BSEs
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QCD Effective charge

• Remarkable feature of QCD:
        saturates in the IRbd(k2) = ↵(µ2)b�(k2;µ2)
DB, Chang, Papavassiliou, Roberts,  PLB 742 (2015)

• Define the RG invariant function

D(k2) =
�(k2;µ2)

�(0;µ2)m2
0

d bd(0) = ↵0

m2
0

⇡ 0.9⇡

(mP /2)2

• Extract (process independent) coupling
using the quark gap equation

d b↵(k2) =
bd(k2)
D(k2)

�!
k2�m2

0

I(k2)

DB, Mezrag, Papavassiliou, Roberts, Rodriguez-Quintero, 1612.04835
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• Parameter free
completely determined from 2-point sector

• No Landau pole
physical coupling showing an IR fixed point

• Smoothly connects IR and UV domains
no need for matching procedures

• Essentially non-perturbative result
continuum/lattice results plus setting of single 
mass cale

• Ghost gluon dynamics critical
produces enhancement at intermediate momenta
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QCD Effective charge
• Process dependent effective charges

fixed by the leading-order term in the 
expansion of a given observable
Grunberg,  PRD 29 (1984)

• Bjorken sum rule
defines such a charge
Bjorken, PR 148 (1966); PRD 1 (1970) 
Z 1

0
dx [gp1(x, k

2)� g

n
1 (x, k

2)] =
gA

6
[1� ↵g1(k

2)/⇡]

•         spin dependent p/n structure functions
extracted from measurements using unpolarized targets

•      nucleon flavour-singlet axial charge 

gp,n1

gA

• Many merits

• Existence of data 
for a wide momentum range

• Tight sum rules constraints on the integral
at IR and UV extremes 

• Isospin non-singlet
suppress contributions from hard-to-compute 
processes

• Equivalence in the perturbative domain
reasonable definitions of the charge

• Equivalence in the non-perturbative domain
highly non-trivial (ghost-gluon interactions)

↵g1(k
2) = ↵MS(k

2)[1 + 1.14↵MS(k
2) + · · · ]

b↵PI(k
2) = ↵MS(k

2)[1 + 1.09↵MS(k
2) + · · · ]

• Agreement with light-front holography
model for ↵g1

Deur, Brodsky, de Teramond, PPNP 90 (2016)


