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Gluon propagator saturation
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• Landau gauge  
(quenched)

• Landau gauge  
(unquenched)

Bogolubsky, Ilgenfritz, Muller-Preussker,  
Sternbeck, PLB 676 (2009)

Ayala, Bashir, DB, Cristoforetti,  
Rodriguez-Quintero, PRD 86 (2012)
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• Linear gauges  
(quenched)
Bicudo, DB, Cardoso, Oliveira, Silva,  
PRD 92 (2015)

• Can be explained through “dynamical gluon mass generation”  
generates running mass protecting (most of) perturbative logs
Cornwall, PRD 26 (1982)

• Gluon propagator saturation: emergent phenomenon 
low level rules producing high level phenomena with enormous apparent complexity
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PT-BFM framework
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• 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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• Divergence of B legs 
gives rise to Abelian STIs

• Stronger version of transversality  
allows gauge invariant truncation
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<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>

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>

• G function known 
constrained by antiBRST symmetry

1 +G(0) = F�1(0)
<latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="mME51Sv5WXTF/aBKKnAHh69ezkI=">AAAB7XicbZDNSgMxFIXv1L9aq45u3QSLUBFLxo26EARBXVZwbKEdSybNtKGZzJBkCmXom7hxoeLruPNtTH8W2nog8HFOwr05YSq4Nhh/O4WV1bX1jeJmaau8vbPr7pWfdJIpynyaiEQ1Q6KZ4JL5hhvBmqliJA4Fa4SDm0neGDKleSIfzShlQUx6kkecEmOtjut6J3dVfHx1+5yfemNLHbeCa3gqtAzeHCowV73jfrW7Cc1iJg0VROuWh1MT5EQZTgUbl9qZZimhA9JjLYuSxEwH+XTzMTqyThdFibJHGjR1f7/ISaz1KA7tzZiYvl7MJuZ/WSsz0UWQc5lmhkk6GxRlApkETWpAXa4YNWJkgVDF7a6I9oki1NiySrYEb/HLy+Cf1S5r3gOGIhzAIVTBg3O4hnuogw8UhvACb/Du5M6r8zFrq+DMa9uHP3I+fwD1Ro+Y</latexit><latexit sha1_base64="mME51Sv5WXTF/aBKKnAHh69ezkI=">AAAB7XicbZDNSgMxFIXv1L9aq45u3QSLUBFLxo26EARBXVZwbKEdSybNtKGZzJBkCmXom7hxoeLruPNtTH8W2nog8HFOwr05YSq4Nhh/O4WV1bX1jeJmaau8vbPr7pWfdJIpynyaiEQ1Q6KZ4JL5hhvBmqliJA4Fa4SDm0neGDKleSIfzShlQUx6kkecEmOtjut6J3dVfHx1+5yfemNLHbeCa3gqtAzeHCowV73jfrW7Cc1iJg0VROuWh1MT5EQZTgUbl9qZZimhA9JjLYuSxEwH+XTzMTqyThdFibJHGjR1f7/ISaz1KA7tzZiYvl7MJuZ/WSsz0UWQc5lmhkk6GxRlApkETWpAXa4YNWJkgVDF7a6I9oki1NiySrYEb/HLy+Cf1S5r3gOGIhzAIVTBg3O4hnuogw8UhvACb/Du5M6r8zFrq+DMa9uHP3I+fwD1Ro+Y</latexit><latexit sha1_base64="UJEQS6o8PRb1MVBax4JOXuWyAbA=">AAAB+HicbZDNSsNAFIVv6l+tf1GXbgaLUBFL4sa6EAqCuqxgbKGNZTKdtEMnkzAzKZTQN3HjQsWtj+LOt3HaZqHVAwMf597LvXOChDOlHefLKiwtr6yuFddLG5tb2zv27t6DilNJqEdiHstWgBXlTFBPM81pK5EURwGnzWB4Na03R1QqFot7PU6oH+G+YCEjWBura9vuyU3FOb68fsxO3Ymhrl12qs5M6C+4OZQhV6Nrf3Z6MUkjKjThWKm26yTaz7DUjHA6KXVSRRNMhrhP2wYFjqjys9nlE3RknB4KY2me0Gjm/pzIcKTUOApMZ4T1QC3WpuZ/tXaqw5qfMZGkmgoyXxSmHOkYTWNAPSYp0XxsABPJzK2IDLDERJuwSiYEd/HLf8E7q15U3TunXK/laRThAA6hAi6cQx1uoQEeEBjBE7zAq5VZz9ab9T5vLVj5zD78kvXxDS6YkO0=</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit><latexit sha1_base64="vFQ3e+Bcz8/4RkDLXpje/N+rE1Q=">AAAB+HicbZDNSgMxFIXv1L9a/0ZdugkWoSKWGRGsC6EgqMsKji20Y8mkaRuayQxJplCGvokbFypufRR3vo1pOwttPRD4OPde7s0JYs6UdpxvK7e0vLK6ll8vbGxube/Yu3uPKkokoR6JeCQbAVaUM0E9zTSnjVhSHAac1oPB9aReH1KpWCQe9Cimfoh7gnUZwdpYbdt2T25LzvHVzVN66o4Nte2iU3amQovgZlCETLW2/dXqRCQJqdCEY6WarhNrP8VSM8LpuNBKFI0xGeAebRoUOKTKT6eXj9GRcTqoG0nzhEZT9/dEikOlRmFgOkOs+2q+NjH/qzUT3a34KRNxoqkgs0XdhCMdoUkMqMMkJZqPDGAimbkVkT6WmGgTVsGE4M5/eRG8s/Jl2b0/L1YrWRp5OIBDKIELF1CFO6iBBwSG8Ayv8Gal1ov1bn3MWnNWNrMPf2R9/gAv2JDx</latexit>

DB, Quadri, PRD 88 (2013)
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∆(0) in the absence of poles

qµe�µ↵�(q, r, p) = i��1
↵�(r)� i��1

↵�(p)
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• 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
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• Plug into BQ  gluon self-energy:
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+ + +

• No gluon mass scale generation 
need to relax one fo the underlying assumptions…
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• Seagull identity   
valid independently for each diagrams set
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Aguilar, DB, Figueiredo, Papavassiliou, PRD 94 (2016)
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Schwinger mechanism

• Derivation of the q=0 Abelian STI 
hinges on the absence of massless poles 

• Assume now that such structures 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
bound state excitations

• Poles are longitudinally coupled 
do not participate in the seagull cancellation
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
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(ã1) (ã2)
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• Plug into BQ  gluon self-energy again 
only no-pole part participates in the seagull identity

Z

k
k2�2(k2) eC 0

1(k
2)

<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>



Daniele Binosi (ECT*) March 16, 2018 /157

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>

• Kinetic term  
associated with np part of the STI

• Running mass  
associated with massless poles
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>

• Focus on the metric 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 monotonically decreasing and  

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
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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:
tractable in one-loop dressed approximation

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

(0)
µ↵�(k1, k2, k3)
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• Vertex form factor
motivated by continuous/lattice studies 
Cucchieri, Maas, Mendes, PRD 74 (2006) 
Athenodorou, DB, Boucaud, De Soto, Papavassiliou, Rodriguez-Quintero, 
Zafeiropoulos, PLB 761 (2016) 
Aguilar, DB, Ibañez, Papavassiliou, PRD 89 (2014)

� ! �np + �p
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DB, Papavassiliou, PRD (2018)

• 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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1(x) = ↵s

Z ⇡

0
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0
dyK(x, y, ✓) eC 0
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Poles BS amplitude
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• BSE solution 
unnormalized

0.01 0.10 1 10 100 1000

-0.015

-0.010

-0.005

0.000 • Normalized amplitude
e
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>

0 5 10 15
0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14 • Running mass  
power law behaviour 
m2(q2) = m2(0)/[1 + (q2/m2

1)
1+p]
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Coupling the gluon SDE
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(ã5) (ã6)

µ, a ν, b
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ρ, m′

ℓ

k + ℓ

k + q
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k + q
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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>
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<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
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�B +
p
B2 � 4AC
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= ↵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
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• 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>

DB, Papavassiliou, PRD (2018)
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Renormalization point dependence

• Consistency condition 
depends on the MOM subtraction point

• Changes in the subtraction point 
amounts to finite renormalizations

• BSE formally RG invariant:
↵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>

• Consistency condition:
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>

�(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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• Gluon and ghost renormalization 
can be obtained from lattice data

zA(µ
2, µ2) =

1

µ2�(µ2, µ2)
zc(µ

2, µ2) =
1

F (µ2, µ2)
<latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit>

zA(µ
2, µ2) =

1

µ2�(µ2, µ2)
zc(µ

2, µ2) =
1

F (µ2, µ2)
<latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></latexit><latexit sha1_base64="gc6E9G9Zxh4YRILAmGbHFr29FOI="></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)
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Summary
• Schwinger mechanism  

successfully generates gluon mass scale
• Massless poles: indispensable ingredients 

yield running mass with expected features 

• Two-loop dressed terms crucial  
reverse one-loop dressed ‘wrong’ sign

• 4-gluon vertex double role 
enforces seagull cancellation; enables mass dynamical generation 

• Tree-level 4-gluon suffices
non-perturbative 4-gluon effects suppressed

• 3-gluon vertex needs to be dressed 
required for consistency between BSE/SDE

• Only poles survive within a BSE/SDE system 
stronger/milder divergences lead to vanishing/divergent propagator at zero

• Zero crossing / suppression
important in glueballs/hybrids?

• Ghost terms  
almost irrelevant at the quantitative level
Aguilar, DB, Figueiredo, Papavassiliou, EPJC 78 (2018)
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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

α���
α��� (��=�)

� ���� ��� � ��
���

���

���

���

���

���

� [���]

α(
�)
/π

• 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

• 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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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)
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