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Why is QCD interesting in the limit of large number of colors?

• Strong interactions taken in isolation has no free parameters — non-abelian gauge fields interacting with massless fermions


• A classically scale invariant theory breaks scale invariance upon quantization and generates a rich spectrum of particles


• ’t Hooft suggested using the number of colors as a free parameter


• The theory in the limit of large number of colors has all the important features of QCD with three colors


• Numerical simulations of various physical quantities over three decades has shown that three color QCD is close enough to infinite color QCD



Deconfinement phase transition in 4D:  
partial reduction

Other ideas:  e.g., Twisted Eguchi-Kawai to prevent center symmetry-breaking
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Practically, one can expect to 
use L~ 12 or 14 to use very 
fine lattices and do “OPE 
without apology” !



Idealization of hadronic physics in ’t Hooft limit
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<latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="rxRlzmmKe994ljWbCvN22/GtVnA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QwWwVWZcaNLwY3LCvYBnVIy6W0bmskMyZ3SMvavuHGhiL/Gnf/G9LHQ1gOBj3MS7s2JUikM+f63U9jZ3ds/KB6WjsrHJ6fuWblpkkxzbPBEJrodMYNSKGyQIIntVCOLI4mtaHy/yFsT1EYk6olmKXZjNlRiIDgja/XcynNIOKV8wvg81EwNJfbcql/zl/K2IVhDFdaq99yvsJ/wLEZFXDJjOoGfUjdnmgSXOC+FmcGU8TEbYseiYjGabr7cfe5dWqfvDRJtjyJv6f5+kbPYmFkc2Zsxo5HZzBbmf1kno8FtNxcqzQgVXw0aZNKjxFsU4fWFRk5yZoFxLeyuHh8xzTjZukq2hGDzy9vQvK4Ffi149KEI53ABVxDADdzBA9ShARym8AJv8O7MnVfnY1VXwVn3VoE/cj5/AIqJk50=</latexit><latexit sha1_base64="rxRlzmmKe994ljWbCvN22/GtVnA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QwWwVWZcaNLwY3LCvYBnVIy6W0bmskMyZ3SMvavuHGhiL/Gnf/G9LHQ1gOBj3MS7s2JUikM+f63U9jZ3ds/KB6WjsrHJ6fuWblpkkxzbPBEJrodMYNSKGyQIIntVCOLI4mtaHy/yFsT1EYk6olmKXZjNlRiIDgja/XcynNIOKV8wvg81EwNJfbcql/zl/K2IVhDFdaq99yvsJ/wLEZFXDJjOoGfUjdnmgSXOC+FmcGU8TEbYseiYjGabr7cfe5dWqfvDRJtjyJv6f5+kbPYmFkc2Zsxo5HZzBbmf1kno8FtNxcqzQgVXw0aZNKjxFsU4fWFRk5yZoFxLeyuHh8xzTjZukq2hGDzy9vQvK4Ffi149KEI53ABVxDADdzBA9ShARym8AJv8O7MnVfnY1VXwVn3VoE/cj5/AIqJk50=</latexit><latexit sha1_base64="Kjewa2j7Zkh4PLr0sRAT5vA03G4=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokXPRa9eKxgP6ANZbOdtEs3m7A7KS0xf8WLB0W8+ke8+W/ctjlo64OBx3szzMwLEsE1uu63tbG5tb2zW9or7x8cHh3bJ5WWjlPFoMliEatOQDUILqGJHAV0EgU0CgS0g/Hd3G9PQGkey0ecJeBHdCh5yBlFI/XtylMPYYrZhLK8p6gcCujbVbfmLuCsE68gVVKg0be/eoOYpRFIZIJq3fXcBP2MKuRMQF7upRoSysZ0CF1DJY1A+9ni9ty5MMrACWNlSqKzUH9PZDTSehYFpjOiONKr3lz8z+umGN74GZdJiiDZclGYCgdjZx6EM+AKGIqZIZQpbm512IgqytDEVTYheKsvr5PWVc1za96DW63fFnGUyBk5J5fEI9ekTu5JgzQJI1PyTF7Jm5VbL9a79bFs3bCKmVPyB9bnD/LSlP8=</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit>

|⇡0i
<latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit>

. 

. 

|⇢i
<latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit>

lim
Nc!1,g2!0

g2sNc = �
<latexit sha1_base64="pNmQIxzTdYavWH4MeOKIauj4lQE="></latexit><latexit sha1_base64="pNmQIxzTdYavWH4MeOKIauj4lQE="></latexit><latexit sha1_base64="pNmQIxzTdYavWH4MeOKIauj4lQE="></latexit><latexit sha1_base64="pNmQIxzTdYavWH4MeOKIauj4lQE="></latexit>

Long-distance behavior is a tower of noninteracting stable mesons:  
Quark-hadron duality exact!

|⌘0i
<latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit>

|⇡i
<latexit sha1_base64="XcGf5cVJ7ekoKDI8D1TdjHS2MU4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztFLvyU+Fr5kaSuhXa27dnYOuEq8gNVKg2a9++YOEZzEo5JIZ0/PcFIOcaRRcwrTiZwZSxsdsCD1LFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/83oZRtdBLlSaISi+WBRlkmJCZ//TgdDAUU4sYVwLeyvlI6YZR5tSxYbgLb+8StoXdc+te/eXtcZNEUeZnJBTck48ckUa5I40SYtwkpBn8kreHHRenHfnY9FacoqZY/IHzucPlAiRbg==</latexit><latexit sha1_base64="XcGf5cVJ7ekoKDI8D1TdjHS2MU4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztFLvyU+Fr5kaSuhXa27dnYOuEq8gNVKg2a9++YOEZzEo5JIZ0/PcFIOcaRRcwrTiZwZSxsdsCD1LFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/83oZRtdBLlSaISi+WBRlkmJCZ//TgdDAUU4sYVwLeyvlI6YZR5tSxYbgLb+8StoXdc+te/eXtcZNEUeZnJBTck48ckUa5I40SYtwkpBn8kreHHRenHfnY9FacoqZY/IHzucPlAiRbg==</latexit><latexit sha1_base64="XcGf5cVJ7ekoKDI8D1TdjHS2MU4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztFLvyU+Fr5kaSuhXa27dnYOuEq8gNVKg2a9++YOEZzEo5JIZ0/PcFIOcaRRcwrTiZwZSxsdsCD1LFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/83oZRtdBLlSaISi+WBRlkmJCZ//TgdDAUU4sYVwLeyvlI6YZR5tSxYbgLb+8StoXdc+te/eXtcZNEUeZnJBTck48ckUa5I40SYtwkpBn8kreHHRenHfnY9FacoqZY/IHzucPlAiRbg==</latexit><latexit sha1_base64="XcGf5cVJ7ekoKDI8D1TdjHS2MU4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztFLvyU+Fr5kaSuhXa27dnYOuEq8gNVKg2a9++YOEZzEo5JIZ0/PcFIOcaRRcwrTiZwZSxsdsCD1LFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/83oZRtdBLlSaISi+WBRlkmJCZ//TgdDAUU4sYVwLeyvlI6YZR5tSxYbgLb+8StoXdc+te/eXtcZNEUeZnJBTck48ckUa5I40SYtwkpBn8kreHHRenHfnY9FacoqZY/IHzucPlAiRbg==</latexit>

|pi
<latexit sha1_base64="1GohGf7wRnE6acbAQSoox1aUdaM=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eEo7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8wcX+JCV</latexit><latexit sha1_base64="1GohGf7wRnE6acbAQSoox1aUdaM=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eEo7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8wcX+JCV</latexit><latexit sha1_base64="1GohGf7wRnE6acbAQSoox1aUdaM=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eEo7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8wcX+JCV</latexit><latexit sha1_base64="1GohGf7wRnE6acbAQSoox1aUdaM=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56eEo7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8wcX+JCV</latexit>

|vaci
<latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="rxRlzmmKe994ljWbCvN22/GtVnA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QwWwVWZcaNLwY3LCvYBnVIy6W0bmskMyZ3SMvavuHGhiL/Gnf/G9LHQ1gOBj3MS7s2JUikM+f63U9jZ3ds/KB6WjsrHJ6fuWblpkkxzbPBEJrodMYNSKGyQIIntVCOLI4mtaHy/yFsT1EYk6olmKXZjNlRiIDgja/XcynNIOKV8wvg81EwNJfbcql/zl/K2IVhDFdaq99yvsJ/wLEZFXDJjOoGfUjdnmgSXOC+FmcGU8TEbYseiYjGabr7cfe5dWqfvDRJtjyJv6f5+kbPYmFkc2Zsxo5HZzBbmf1kno8FtNxcqzQgVXw0aZNKjxFsU4fWFRk5yZoFxLeyuHh8xzTjZukq2hGDzy9vQvK4Ffi149KEI53ABVxDADdzBA9ShARym8AJv8O7MnVfnY1VXwVn3VoE/cj5/AIqJk50=</latexit><latexit sha1_base64="rxRlzmmKe994ljWbCvN22/GtVnA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QwWwVWZcaNLwY3LCvYBnVIy6W0bmskMyZ3SMvavuHGhiL/Gnf/G9LHQ1gOBj3MS7s2JUikM+f63U9jZ3ds/KB6WjsrHJ6fuWblpkkxzbPBEJrodMYNSKGyQIIntVCOLI4mtaHy/yFsT1EYk6olmKXZjNlRiIDgja/XcynNIOKV8wvg81EwNJfbcql/zl/K2IVhDFdaq99yvsJ/wLEZFXDJjOoGfUjdnmgSXOC+FmcGU8TEbYseiYjGabr7cfe5dWqfvDRJtjyJv6f5+kbPYmFkc2Zsxo5HZzBbmf1kno8FtNxcqzQgVXw0aZNKjxFsU4fWFRk5yZoFxLeyuHh8xzTjZukq2hGDzy9vQvK4Ffi149KEI53ABVxDADdzBA9ShARym8AJv8O7MnVfnY1VXwVn3VoE/cj5/AIqJk50=</latexit><latexit sha1_base64="Kjewa2j7Zkh4PLr0sRAT5vA03G4=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokXPRa9eKxgP6ANZbOdtEs3m7A7KS0xf8WLB0W8+ke8+W/ctjlo64OBx3szzMwLEsE1uu63tbG5tb2zW9or7x8cHh3bJ5WWjlPFoMliEatOQDUILqGJHAV0EgU0CgS0g/Hd3G9PQGkey0ecJeBHdCh5yBlFI/XtylMPYYrZhLK8p6gcCujbVbfmLuCsE68gVVKg0be/eoOYpRFIZIJq3fXcBP2MKuRMQF7upRoSysZ0CF1DJY1A+9ni9ty5MMrACWNlSqKzUH9PZDTSehYFpjOiONKr3lz8z+umGN74GZdJiiDZclGYCgdjZx6EM+AKGIqZIZQpbm512IgqytDEVTYheKsvr5PWVc1za96DW63fFnGUyBk5J5fEI9ekTu5JgzQJI1PyTF7Jm5VbL9a79bFs3bCKmVPyB9bnD/LSlP8=</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit><latexit sha1_base64="LMNVVB2LT7KCglgK0C+FSeW384E=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0GPRi8cK9gPaUDbbSbt0swm7k9IS+1e8eFDEq3/Em//GbZuDtj4YeLw3w8y8IBFco+t+W4WNza3tneJuaW//4PDIPi43dZwqBg0Wi1i1A6pBcAkN5CignSigUSCgFYzu5n5rDErzWD7iNAE/ogPJQ84oGqlnl5+6CBPMxpTNuorKgYCeXXGr7gLOOvFyUiE56j37q9uPWRqBRCao1h3PTdDPqELOBMxK3VRDQtmIDqBjqKQRaD9b3D5zzo3Sd8JYmZLoLNTfExmNtJ5GgemMKA71qjcX//M6KYY3fsZlkiJItlwUpsLB2JkH4fS5AoZiaghliptbHTakijI0cZVMCN7qy+ukeVn13Kr3cFWp3eZxFMkpOSMXxCPXpEbuSZ00CCMT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w/0EpUD</latexit>

|⇡0i
<latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit><latexit sha1_base64="3M8FikJyPicgq9usapU1Nv08r+0=">AAACCXicbVBLTgJBEK3BH+IPdemmIzG6IjPGRJdENy4xkU8CE9LTU0CHnp6xu8eEICfwAG71CO6MW0/hCbyGDcxCwJdU8vJeVarqBYng2rjut5NbWV1b38hvFra2d3b3ivsHdR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbiZ+4xGV5rG8N8ME/Yj2JO9yRo2V/CfSTvhpW1HZE9gpltyyOwVZJl5GSpCh2in+tMOYpRFKwwTVuuW5ifFHVBnOBI4L7VRjQtmA9rBlqaQRan80PXpMTqwSkm6sbElDpurfiRGNtB5Gge2MqOnrRW8i/ue1UtO98kdcJqlByWaLuqkgJiaTBEjIFTIjhpZQpri9lbA+VZQZm9PcFm2f6mM4LthkvMUclkn9vOy5Ze/uolS5zjLKwxEcwxl4cAkVuIUq1IDBA7zAK7w5z8678+F8zlpzTjZzCHNwvn4BfNOaog==</latexit>

|⇢i
<latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit><latexit sha1_base64="orNJZtYArEsRCQU1NVEl8RqdmCo=">AAACCHicbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcyQ+jpqUma9HQP3T1CGHMBD+BWj+BO3HoLT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMl/8lXQ+krIgYc+tWaW3dnwKvEK0gNFWj2qz9+JGmWgDCUE617npuaICfKMMphUvEzDSmhIzKAnqWCJKCDfHbzBJ9ZJcKxVLaEwTP170ROEq3HSWg7E2KGetmbiv95vczE10HORJoZEHS+KM44NhJPA8ARU0ANH1tCqGL2VkyHRBFqbEwLW7R9agjRpGKT8ZZzWCXti7rn1r37y1rjpsiojE7QKTpHHrpCDXSHmqiFKErRC3pFb86z8+58OJ/z1pJTzByjBThfv5lrmsE=</latexit>

(infinite tower of stable mesons)

Large Nc

. 

. 

. 

. 

. 

. 

|⌘0i
<latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit><latexit sha1_base64="O0I7KkT2RPcceDFkcyaZATbFops=">AAACCXicbVBLSgNBEK2Jvxh/UZduBoPoKsyIoMugG5cRzAcyQ+jpqUma9PSM3T1CiDmBB3CrR3Anbj2FJ/AadpJZmMQHBY/3qqiqF6ScKe0431ZhZXVtfaO4Wdra3tndK+8fNFWSSYoNmvBEtgOikDOBDc00x3YqkcQBx1YwuJn4rUeUiiXiXg9T9GPSEyxilGgj+U8eanLqSSJ6HLvlilN1prCXiZuTCuSod8s/XpjQLEahKSdKdVwn1f6ISM0ox3HJyxSmhA5IDzuGChKj8kfTo8f2iVFCO0qkKaHtqfp3YkRipYZxYDpjovtq0ZuI/3mdTEdX/oiJNNMo6GxRlHFbJ/YkATtkEqnmQ0MIlczcatM+kYRqk9PcFmWe6mM4Lplk3MUclknzvOo6VffuolK7zjMqwhEcwxm4cAk1uIU6NIDCA7zAK7xZz9a79WF9zloLVj5zCHOwvn4B536a4w==</latexit>

O(⇤QCD)
<latexit sha1_base64="EpwiPJFbexc1umQw4oKsER2m5yM="></latexit><latexit sha1_base64="EpwiPJFbexc1umQw4oKsER2m5yM="></latexit><latexit sha1_base64="EpwiPJFbexc1umQw4oKsER2m5yM="></latexit><latexit sha1_base64="EpwiPJFbexc1umQw4oKsER2m5yM="></latexit>

O(Nc⇤QCD)
<latexit sha1_base64="+Zi8t2m29heboA0UZAnjO5v8jHs="></latexit><latexit sha1_base64="+Zi8t2m29heboA0UZAnjO5v8jHs="></latexit><latexit sha1_base64="+Zi8t2m29heboA0UZAnjO5v8jHs="></latexit><latexit sha1_base64="+Zi8t2m29heboA0UZAnjO5v8jHs="></latexit>



Numerology: 
Some identification of scale in 

QCD and large-Nc required for 

GeV units.  

p
� = 440 MeV

<latexit sha1_base64="aFHK08sR1vxRts2l9TTUP8lv6v4=">AAACGnicbVDLSsNAFJ34rPUVdamLwSK4KokUdCMU3bgRKtgHNKFMprft0JkkzkyEErLxO/wAt/oJ7sStG7/A33DaZmFbD1w4nHMv994TxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRICnUa8Ui2AqKAsxDqmmkOrVgCEQGHZjC8HvvNR5CKReG9HsXgC9IPWY9Roo3UsY889SB16inWFyS7rFQcnHpSePgWGlnHLjllZwK8SNyclFCOWsf+8boRTQSEmnKiVNt1Yu2nRGpGOWRFL1EQEzokfWgbGhIByk8nX2T4xChd3IukqVDjifp3IiVCqZEITKcgeqDmvbH4n9dOdO/CT1kYJxpCOl3USzjWER5HgrtMAtV8ZAihkplbMR0QSag2wc1sUeapAXSzoknGnc9hkTTOyq5Tdu8qpepVnlEBHaJjdIpcdI6q6AbVUB1R9IRe0Ct6s56td+vD+py2Lln5zAGagfX1C0JAoNM=</latexit><latexit sha1_base64="aFHK08sR1vxRts2l9TTUP8lv6v4=">AAACGnicbVDLSsNAFJ34rPUVdamLwSK4KokUdCMU3bgRKtgHNKFMprft0JkkzkyEErLxO/wAt/oJ7sStG7/A33DaZmFbD1w4nHMv994TxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRICnUa8Ui2AqKAsxDqmmkOrVgCEQGHZjC8HvvNR5CKReG9HsXgC9IPWY9Roo3UsY889SB16inWFyS7rFQcnHpSePgWGlnHLjllZwK8SNyclFCOWsf+8boRTQSEmnKiVNt1Yu2nRGpGOWRFL1EQEzokfWgbGhIByk8nX2T4xChd3IukqVDjifp3IiVCqZEITKcgeqDmvbH4n9dOdO/CT1kYJxpCOl3USzjWER5HgrtMAtV8ZAihkplbMR0QSag2wc1sUeapAXSzoknGnc9hkTTOyq5Tdu8qpepVnlEBHaJjdIpcdI6q6AbVUB1R9IRe0Ct6s56td+vD+py2Lln5zAGagfX1C0JAoNM=</latexit><latexit sha1_base64="aFHK08sR1vxRts2l9TTUP8lv6v4=">AAACGnicbVDLSsNAFJ34rPUVdamLwSK4KokUdCMU3bgRKtgHNKFMprft0JkkzkyEErLxO/wAt/oJ7sStG7/A33DaZmFbD1w4nHMv994TxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRICnUa8Ui2AqKAsxDqmmkOrVgCEQGHZjC8HvvNR5CKReG9HsXgC9IPWY9Roo3UsY889SB16inWFyS7rFQcnHpSePgWGlnHLjllZwK8SNyclFCOWsf+8boRTQSEmnKiVNt1Yu2nRGpGOWRFL1EQEzokfWgbGhIByk8nX2T4xChd3IukqVDjifp3IiVCqZEITKcgeqDmvbH4n9dOdO/CT1kYJxpCOl3USzjWER5HgrtMAtV8ZAihkplbMR0QSag2wc1sUeapAXSzoknGnc9hkTTOyq5Tdu8qpepVnlEBHaJjdIpcdI6q6AbVUB1R9IRe0Ct6s56td+vD+py2Lln5zAGagfX1C0JAoNM=</latexit><latexit sha1_base64="aFHK08sR1vxRts2l9TTUP8lv6v4=">AAACGnicbVDLSsNAFJ34rPUVdamLwSK4KokUdCMU3bgRKtgHNKFMprft0JkkzkyEErLxO/wAt/oJ7sStG7/A33DaZmFbD1w4nHMv994TxJwp7Tjf1tLyyuraemGjuLm1vbNr7+03VJRICnUa8Ui2AqKAsxDqmmkOrVgCEQGHZjC8HvvNR5CKReG9HsXgC9IPWY9Roo3UsY889SB16inWFyS7rFQcnHpSePgWGlnHLjllZwK8SNyclFCOWsf+8boRTQSEmnKiVNt1Yu2nRGpGOWRFL1EQEzokfWgbGhIByk8nX2T4xChd3IukqVDjifp3IiVCqZEITKcgeqDmvbH4n9dOdO/CT1kYJxpCOl3USzjWER5HgrtMAtV8ZAihkplbMR0QSag2wc1sUeapAXSzoknGnc9hkTTOyq5Tdu8qpepVnlEBHaJjdIpcdI6q6AbVUB1R9IRe0Ct6s56td+vD+py2Lln5zAGagfX1C0JAoNM=</latexit>

Pz =
2⇡nz

(L⇥Nc)
<latexit sha1_base64="/J5nLQVreBZ5G0i016S8pzc0xOA="></latexit><latexit sha1_base64="/J5nLQVreBZ5G0i016S8pzc0xOA="></latexit><latexit sha1_base64="/J5nLQVreBZ5G0i016S8pzc0xOA="></latexit><latexit sha1_base64="/J5nLQVreBZ5G0i016S8pzc0xOA="></latexit>

L = 8, Nc = 17
<latexit sha1_base64="NSTUyar/5SSzJfVGSNQIFoUhwf4=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgQsKMCMkmEHTjQiSC+cBkCD09laRJT8/Q3SOEIQfwAG71CO7ErcfwBF7DTjILk/ig4PFeFVX1/JgzpW3728qtrW9sbuW3Czu7e/sHxcOjlooSSaFJIx7Jjk8UcCagqZnm0IklkNDn0PZHN1O//QRSsUg86nEMXkgGgvUZJdpI7l2teoHve7TmVHrFkl22Z8CrxMlICWVo9Io/3SCiSQhCU06Uch071l5KpGaUw6TQTRTEhI7IAFxDBQlBeens5Ak+M0qA+5E0JTSeqX8nUhIqNQ590xkSPVTL3lT8z3MT3a96KRNxokHQ+aJ+wrGO8PR/HDAJVPOxIYRKZm7FdEgkodqktLBFmaeGEEwKJhlnOYdV0rosO3bZebgq1a+zjPLoBJ2ic+SgCqqjW9RATURRhF7QK3qznq1368P6nLfmrGzmGC3A+voF4RSYgw==</latexit><latexit sha1_base64="NSTUyar/5SSzJfVGSNQIFoUhwf4=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgQsKMCMkmEHTjQiSC+cBkCD09laRJT8/Q3SOEIQfwAG71CO7ErcfwBF7DTjILk/ig4PFeFVX1/JgzpW3728qtrW9sbuW3Czu7e/sHxcOjlooSSaFJIx7Jjk8UcCagqZnm0IklkNDn0PZHN1O//QRSsUg86nEMXkgGgvUZJdpI7l2teoHve7TmVHrFkl22Z8CrxMlICWVo9Io/3SCiSQhCU06Uch071l5KpGaUw6TQTRTEhI7IAFxDBQlBeens5Ak+M0qA+5E0JTSeqX8nUhIqNQ590xkSPVTL3lT8z3MT3a96KRNxokHQ+aJ+wrGO8PR/HDAJVPOxIYRKZm7FdEgkodqktLBFmaeGEEwKJhlnOYdV0rosO3bZebgq1a+zjPLoBJ2ic+SgCqqjW9RATURRhF7QK3qznq1368P6nLfmrGzmGC3A+voF4RSYgw==</latexit><latexit sha1_base64="NSTUyar/5SSzJfVGSNQIFoUhwf4=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgQsKMCMkmEHTjQiSC+cBkCD09laRJT8/Q3SOEIQfwAG71CO7ErcfwBF7DTjILk/ig4PFeFVX1/JgzpW3728qtrW9sbuW3Czu7e/sHxcOjlooSSaFJIx7Jjk8UcCagqZnm0IklkNDn0PZHN1O//QRSsUg86nEMXkgGgvUZJdpI7l2teoHve7TmVHrFkl22Z8CrxMlICWVo9Io/3SCiSQhCU06Uch071l5KpGaUw6TQTRTEhI7IAFxDBQlBeens5Ak+M0qA+5E0JTSeqX8nUhIqNQ590xkSPVTL3lT8z3MT3a96KRNxokHQ+aJ+wrGO8PR/HDAJVPOxIYRKZm7FdEgkodqktLBFmaeGEEwKJhlnOYdV0rosO3bZebgq1a+zjPLoBJ2ic+SgCqqjW9RATURRhF7QK3qznq1368P6nLfmrGzmGC3A+voF4RSYgw==</latexit><latexit sha1_base64="NSTUyar/5SSzJfVGSNQIFoUhwf4=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgQsKMCMkmEHTjQiSC+cBkCD09laRJT8/Q3SOEIQfwAG71CO7ErcfwBF7DTjILk/ig4PFeFVX1/JgzpW3728qtrW9sbuW3Czu7e/sHxcOjlooSSaFJIx7Jjk8UcCagqZnm0IklkNDn0PZHN1O//QRSsUg86nEMXkgGgvUZJdpI7l2teoHve7TmVHrFkl22Z8CrxMlICWVo9Io/3SCiSQhCU06Uch071l5KpGaUw6TQTRTEhI7IAFxDBQlBeens5Ak+M0qA+5E0JTSeqX8nUhIqNQ590xkSPVTL3lT8z3MT3a96KRNxokHQ+aJ+wrGO8PR/HDAJVPOxIYRKZm7FdEgkodqktLBFmaeGEEwKJhlnOYdV0rosO3bZebgq1a+zjPLoBJ2ic+SgCqqjW9RATURRhF7QK3qznq1368P6nLfmrGzmGC3A+voF4RSYgw==</latexit>

p
�a = 0.254

<latexit sha1_base64="GUK/N+kW1XZY3QTeGvnf/XgaX0A=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaL4KokpaIboejGZQVbC00ok8mkHToziTMToYR8hx/gVj/Bnbh17Rf4G07bLGzrgQuHc+7l3nuChFGlHefbKq2srq1vlDcrW9s7u3v2/kFHxanEpI1jFstugBRhVJC2ppqRbiIJ4gEjD8HoZuI/PBGpaCzu9TghPkcDQSOKkTZS3z7y1KPUmafogKMcIngFnVr9vNG3q07NmQIuE7cgVVCg1bd/vDDGKSdCY4aU6rlOov0MSU0xI3nFSxVJEB6hAekZKhAnys+mD+Tw1CghjGJpSmg4Vf9OZIgrNeaB6eRID9WiNxH/83qpji79jIok1UTg2aIoZVDHcJIGDKkkWLOxIQhLam6FeIgkwtpkNrdFmaeGJMwrJhl3MYdl0qnXXKfm3jWqzesiozI4BifgDLjgAjTBLWiBNsAgBy/gFbxZz9a79WF9zlpLVjFzCOZgff0CBLad7A==</latexit><latexit sha1_base64="GUK/N+kW1XZY3QTeGvnf/XgaX0A=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaL4KokpaIboejGZQVbC00ok8mkHToziTMToYR8hx/gVj/Bnbh17Rf4G07bLGzrgQuHc+7l3nuChFGlHefbKq2srq1vlDcrW9s7u3v2/kFHxanEpI1jFstugBRhVJC2ppqRbiIJ4gEjD8HoZuI/PBGpaCzu9TghPkcDQSOKkTZS3z7y1KPUmafogKMcIngFnVr9vNG3q07NmQIuE7cgVVCg1bd/vDDGKSdCY4aU6rlOov0MSU0xI3nFSxVJEB6hAekZKhAnys+mD+Tw1CghjGJpSmg4Vf9OZIgrNeaB6eRID9WiNxH/83qpji79jIok1UTg2aIoZVDHcJIGDKkkWLOxIQhLam6FeIgkwtpkNrdFmaeGJMwrJhl3MYdl0qnXXKfm3jWqzesiozI4BifgDLjgAjTBLWiBNsAgBy/gFbxZz9a79WF9zlpLVjFzCOZgff0CBLad7A==</latexit><latexit sha1_base64="GUK/N+kW1XZY3QTeGvnf/XgaX0A=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaL4KokpaIboejGZQVbC00ok8mkHToziTMToYR8hx/gVj/Bnbh17Rf4G07bLGzrgQuHc+7l3nuChFGlHefbKq2srq1vlDcrW9s7u3v2/kFHxanEpI1jFstugBRhVJC2ppqRbiIJ4gEjD8HoZuI/PBGpaCzu9TghPkcDQSOKkTZS3z7y1KPUmafogKMcIngFnVr9vNG3q07NmQIuE7cgVVCg1bd/vDDGKSdCY4aU6rlOov0MSU0xI3nFSxVJEB6hAekZKhAnys+mD+Tw1CghjGJpSmg4Vf9OZIgrNeaB6eRID9WiNxH/83qpji79jIok1UTg2aIoZVDHcJIGDKkkWLOxIQhLam6FeIgkwtpkNrdFmaeGJMwrJhl3MYdl0qnXXKfm3jWqzesiozI4BifgDLjgAjTBLWiBNsAgBy/gFbxZz9a79WF9zlpLVjFzCOZgff0CBLad7A==</latexit><latexit sha1_base64="GUK/N+kW1XZY3QTeGvnf/XgaX0A=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaL4KokpaIboejGZQVbC00ok8mkHToziTMToYR8hx/gVj/Bnbh17Rf4G07bLGzrgQuHc+7l3nuChFGlHefbKq2srq1vlDcrW9s7u3v2/kFHxanEpI1jFstugBRhVJC2ppqRbiIJ4gEjD8HoZuI/PBGpaCzu9TghPkcDQSOKkTZS3z7y1KPUmafogKMcIngFnVr9vNG3q07NmQIuE7cgVVCg1bd/vDDGKSdCY4aU6rlOov0MSU0xI3nFSxVJEB6hAekZKhAnys+mD+Tw1CghjGJpSmg4Vf9OZIgrNeaB6eRID9WiNxH/83qpji79jIok1UTg2aIoZVDHcJIGDKkkWLOxIQhLam6FeIgkwtpkNrdFmaeGJMwrJhl3MYdl0qnXXKfm3jWqzesiozI4BifgDLjgAjTBLWiBNsAgBy/gFbxZz9a79WF9zlpLVjFzCOZgff0CBLad7A==</latexit>

nz 2 [0, 16]
<latexit sha1_base64="GTNxtMvrZr4X02m24s8qAJ/kFM4=">AAACCXicbVBLSgNBEK3xG+Mv6tJNYxBcSJgRUZdBNy4jmA8kQ+jpqSRNenrG7h4hhpzAA7jVI7gTt57CE3gNO8ksTOKDgsd7VVTVCxLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13ScKoZVFotYNQKqUXCJVcONwEaikEaBwHrQvxn79UdUmsfy3gwS9CPalbzDGTVW8mX7qcUlabqn3oXfLhTdkjsBWSReRoqQodIu/LTCmKURSsME1brpuYnxh1QZzgSO8q1UY0JZn3axaamkEWp/ODl6RI6tEpJOrGxJQybq34khjbQeRIHtjKjp6XlvLP7nNVPTufKHXCapQcmmizqpICYm4wRIyBUyIwaWUKa4vZWwHlWUGZvTzBZtn+phOMrbZLz5HBZJ7azkuSXv7rxYvs4yysEhHMEJeHAJZbiFClSBwQO8wCu8Oc/Ou/PhfE5bl5xs5gBm4Hz9Alc7meo=</latexit><latexit sha1_base64="GTNxtMvrZr4X02m24s8qAJ/kFM4=">AAACCXicbVBLSgNBEK3xG+Mv6tJNYxBcSJgRUZdBNy4jmA8kQ+jpqSRNenrG7h4hhpzAA7jVI7gTt57CE3gNO8ksTOKDgsd7VVTVCxLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13ScKoZVFotYNQKqUXCJVcONwEaikEaBwHrQvxn79UdUmsfy3gwS9CPalbzDGTVW8mX7qcUlabqn3oXfLhTdkjsBWSReRoqQodIu/LTCmKURSsME1brpuYnxh1QZzgSO8q1UY0JZn3axaamkEWp/ODl6RI6tEpJOrGxJQybq34khjbQeRIHtjKjp6XlvLP7nNVPTufKHXCapQcmmizqpICYm4wRIyBUyIwaWUKa4vZWwHlWUGZvTzBZtn+phOMrbZLz5HBZJ7azkuSXv7rxYvs4yysEhHMEJeHAJZbiFClSBwQO8wCu8Oc/Ou/PhfE5bl5xs5gBm4Hz9Alc7meo=</latexit><latexit sha1_base64="GTNxtMvrZr4X02m24s8qAJ/kFM4=">AAACCXicbVBLSgNBEK3xG+Mv6tJNYxBcSJgRUZdBNy4jmA8kQ+jpqSRNenrG7h4hhpzAA7jVI7gTt57CE3gNO8ksTOKDgsd7VVTVCxLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13ScKoZVFotYNQKqUXCJVcONwEaikEaBwHrQvxn79UdUmsfy3gwS9CPalbzDGTVW8mX7qcUlabqn3oXfLhTdkjsBWSReRoqQodIu/LTCmKURSsME1brpuYnxh1QZzgSO8q1UY0JZn3axaamkEWp/ODl6RI6tEpJOrGxJQybq34khjbQeRIHtjKjp6XlvLP7nNVPTufKHXCapQcmmizqpICYm4wRIyBUyIwaWUKa4vZWwHlWUGZvTzBZtn+phOMrbZLz5HBZJ7azkuSXv7rxYvs4yysEhHMEJeHAJZbiFClSBwQO8wCu8Oc/Ou/PhfE5bl5xs5gBm4Hz9Alc7meo=</latexit><latexit sha1_base64="GTNxtMvrZr4X02m24s8qAJ/kFM4=">AAACCXicbVBLSgNBEK3xG+Mv6tJNYxBcSJgRUZdBNy4jmA8kQ+jpqSRNenrG7h4hhpzAA7jVI7gTt57CE3gNO8ksTOKDgsd7VVTVCxLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13ScKoZVFotYNQKqUXCJVcONwEaikEaBwHrQvxn79UdUmsfy3gwS9CPalbzDGTVW8mX7qcUlabqn3oXfLhTdkjsBWSReRoqQodIu/LTCmKURSsME1brpuYnxh1QZzgSO8q1UY0JZn3axaamkEWp/ODl6RI6tEpJOrGxJQybq34khjbQeRIHtjKjp6XlvLP7nNVPTufKHXCapQcmmizqpICYm4wRIyBUyIwaWUKa4vZWwHlWUGZvTzBZtn+phOMrbZLz5HBZJ7azkuSXv7rxYvs4yysEhHMEJeHAJZbiFClSBwQO8wCu8Oc/Ou/PhfE5bl5xs5gBm4Hz9Alc7meo=</latexit>

Lattice setup for 

the first calculation



PDF as light-like separated q-q correlation

t

z

 (0)

Unequal real time :  
problem for lattice

 ̄(z�)
<latexit sha1_base64="OtrPbX1H4txvkheTWbZ/WYyw1qg=">AAACCXicbVDLSsNAFJ34rPVVdelmsAh1YUlE0GXRjcsK9gFNLJPJTTt0MokzE6GGfoEf4FY/wZ249Sv8An/DaZuFbT1w4XDOvdx7j59wprRtf1tLyyura+uFjeLm1vbObmlvv6niVFJo0JjHsu0TBZwJaGimObQTCSTyObT8wfXYbz2CVCwWd3qYgBeRnmAho0QbyXN9It1EscrT/elJt1S2q/YEeJE4OSmjHPVu6ccNYppGIDTlRKmOYyfay4jUjHIYFd1UQULogPSgY6ggESgvmxw9wsdGCXAYS1NC44n6dyIjkVLDyDedEdF9Ne+Nxf+8TqrDSy9jIkk1CDpdFKYc6xiPE8ABk0A1HxpCqGTmVkz7RBKqTU4zW5R5qg/BqGiSceZzWCTNs6pjV53b83LtKs+ogA7REaogB12gGrpBddRAFD2gF/SK3qxn6936sD6nrUtWPnOAZmB9/QIcQppk</latexit><latexit sha1_base64="OtrPbX1H4txvkheTWbZ/WYyw1qg=">AAACCXicbVDLSsNAFJ34rPVVdelmsAh1YUlE0GXRjcsK9gFNLJPJTTt0MokzE6GGfoEf4FY/wZ249Sv8An/DaZuFbT1w4XDOvdx7j59wprRtf1tLyyura+uFjeLm1vbObmlvv6niVFJo0JjHsu0TBZwJaGimObQTCSTyObT8wfXYbz2CVCwWd3qYgBeRnmAho0QbyXN9It1EscrT/elJt1S2q/YEeJE4OSmjHPVu6ccNYppGIDTlRKmOYyfay4jUjHIYFd1UQULogPSgY6ggESgvmxw9wsdGCXAYS1NC44n6dyIjkVLDyDedEdF9Ne+Nxf+8TqrDSy9jIkk1CDpdFKYc6xiPE8ABk0A1HxpCqGTmVkz7RBKqTU4zW5R5qg/BqGiSceZzWCTNs6pjV53b83LtKs+ogA7REaogB12gGrpBddRAFD2gF/SK3qxn6936sD6nrUtWPnOAZmB9/QIcQppk</latexit><latexit sha1_base64="OtrPbX1H4txvkheTWbZ/WYyw1qg=">AAACCXicbVDLSsNAFJ34rPVVdelmsAh1YUlE0GXRjcsK9gFNLJPJTTt0MokzE6GGfoEf4FY/wZ249Sv8An/DaZuFbT1w4XDOvdx7j59wprRtf1tLyyura+uFjeLm1vbObmlvv6niVFJo0JjHsu0TBZwJaGimObQTCSTyObT8wfXYbz2CVCwWd3qYgBeRnmAho0QbyXN9It1EscrT/elJt1S2q/YEeJE4OSmjHPVu6ccNYppGIDTlRKmOYyfay4jUjHIYFd1UQULogPSgY6ggESgvmxw9wsdGCXAYS1NC44n6dyIjkVLDyDedEdF9Ne+Nxf+8TqrDSy9jIkk1CDpdFKYc6xiPE8ABk0A1HxpCqGTmVkz7RBKqTU4zW5R5qg/BqGiSceZzWCTNs6pjV53b83LtKs+ogA7REaogB12gGrpBddRAFD2gF/SK3qxn6936sD6nrUtWPnOAZmB9/QIcQppk</latexit><latexit sha1_base64="OtrPbX1H4txvkheTWbZ/WYyw1qg=">AAACCXicbVDLSsNAFJ34rPVVdelmsAh1YUlE0GXRjcsK9gFNLJPJTTt0MokzE6GGfoEf4FY/wZ249Sv8An/DaZuFbT1w4XDOvdx7j59wprRtf1tLyyura+uFjeLm1vbObmlvv6niVFJo0JjHsu0TBZwJaGimObQTCSTyObT8wfXYbz2CVCwWd3qYgBeRnmAho0QbyXN9It1EscrT/elJt1S2q/YEeJE4OSmjHPVu6ccNYppGIDTlRKmOYyfay4jUjHIYFd1UQULogPSgY6ggESgvmxw9wsdGCXAYS1NC44n6dyIjkVLDyDedEdF9Ne+Nxf+8TqrDSy9jIkk1CDpdFKYc6xiPE8ABk0A1HxpCqGTmVkz7RBKqTU4zW5R5qg/BqGiSceZzWCTNs6pjV53b83LtKs+ogA7REaogB12gGrpBddRAFD2gF/SK3qxn6936sD6nrUtWPnOAZmB9/QIcQppk</latexit>

W+(z
�, 0)

<latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit>

f(x, µ) =

Z
d⌫

2⇡
e�ix⌫MLF(⌫, µ)

<latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit>

MLF(z
�
P

+
, µ) =

1

2P+
hH(P )|  ̄(z�)W+(z

�
, 0)�+ (0) |H(P )i

<latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit>

�+
<latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit>



Imaginary part of  
quasi-PDF matrix element

Real part of  
quasi-PDF matrix element

disconnected diagram

1/Nc suppressed. 

Not easy in real-world LQCD.

Fits to leading-twist large-Nc NLO OPE

�s =

✓
11

12⇡
ln

�
µ2/⇤2

�◆�1

<latexit sha1_base64="EQg1Gs5/fnUlDLKicQnIpP6gdKA="></latexit><latexit sha1_base64="EQg1Gs5/fnUlDLKicQnIpP6gdKA="></latexit><latexit sha1_base64="EQg1Gs5/fnUlDLKicQnIpP6gdKA="></latexit><latexit sha1_base64="EQg1Gs5/fnUlDLKicQnIpP6gdKA="></latexit>

⇤ ⇠ 0.3 GeV
<latexit sha1_base64="u6WzVKdPlKlThstDE28eJUXfg0U=">AAACGXicbVDLSsNAFJ3UV62vqMtuBovgqiQq6LLoQhcuKtgHNKFMJrft0JkkzEyEErrwO/wAt/oJ7sStK7/A33DaZmFbDwwczjmXO/cECWdKO863VVhZXVvfKG6WtrZ3dvfs/YOmilNJoUFjHst2QBRwFkFDM82hnUggIuDQCobXE7/1CFKxOHrQowR8QfoR6zFKtJG6dtm7M+GQYE8xgZ3qGc48KTx8A81x1644VWcKvEzcnFRQjnrX/vHCmKYCIk05UarjOon2MyI1oxzGJS9VkBA6JH3oGBoRAcrPpkeM8bFRQtyLpXmRxlP170RGhFIjEZikIHqgFr2J+J/XSXXv0s9YlKQaIjpb1Es51jGeNIJDJoFqPjKEUMnMXzEdEEmoNr3NbVHmqAGE45Jpxl3sYZk0T6uuU3Xvzyu1q7yjIiqjI3SCXHSBaugW1VEDUfSEXtArerOerXfrw/qcRQtWPnOI5mB9/QLiKJ92</latexit><latexit sha1_base64="u6WzVKdPlKlThstDE28eJUXfg0U=">AAACGXicbVDLSsNAFJ3UV62vqMtuBovgqiQq6LLoQhcuKtgHNKFMJrft0JkkzEyEErrwO/wAt/oJ7sStK7/A33DaZmFbDwwczjmXO/cECWdKO863VVhZXVvfKG6WtrZ3dvfs/YOmilNJoUFjHst2QBRwFkFDM82hnUggIuDQCobXE7/1CFKxOHrQowR8QfoR6zFKtJG6dtm7M+GQYE8xgZ3qGc48KTx8A81x1644VWcKvEzcnFRQjnrX/vHCmKYCIk05UarjOon2MyI1oxzGJS9VkBA6JH3oGBoRAcrPpkeM8bFRQtyLpXmRxlP170RGhFIjEZikIHqgFr2J+J/XSXXv0s9YlKQaIjpb1Es51jGeNIJDJoFqPjKEUMnMXzEdEEmoNr3NbVHmqAGE45Jpxl3sYZk0T6uuU3Xvzyu1q7yjIiqjI3SCXHSBaugW1VEDUfSEXtArerOerXfrw/qcRQtWPnOI5mB9/QLiKJ92</latexit><latexit sha1_base64="u6WzVKdPlKlThstDE28eJUXfg0U=">AAACGXicbVDLSsNAFJ3UV62vqMtuBovgqiQq6LLoQhcuKtgHNKFMJrft0JkkzEyEErrwO/wAt/oJ7sStK7/A33DaZmFbDwwczjmXO/cECWdKO863VVhZXVvfKG6WtrZ3dvfs/YOmilNJoUFjHst2QBRwFkFDM82hnUggIuDQCobXE7/1CFKxOHrQowR8QfoR6zFKtJG6dtm7M+GQYE8xgZ3qGc48KTx8A81x1644VWcKvEzcnFRQjnrX/vHCmKYCIk05UarjOon2MyI1oxzGJS9VkBA6JH3oGBoRAcrPpkeM8bFRQtyLpXmRxlP170RGhFIjEZikIHqgFr2J+J/XSXXv0s9YlKQaIjpb1Es51jGeNIJDJoFqPjKEUMnMXzEdEEmoNr3NbVHmqAGE45Jpxl3sYZk0T6uuU3Xvzyu1q7yjIiqjI3SCXHSBaugW1VEDUfSEXtArerOerXfrw/qcRQtWPnOI5mB9/QLiKJ92</latexit><latexit sha1_base64="u6WzVKdPlKlThstDE28eJUXfg0U=">AAACGXicbVDLSsNAFJ3UV62vqMtuBovgqiQq6LLoQhcuKtgHNKFMJrft0JkkzEyEErrwO/wAt/oJ7sStK7/A33DaZmFbDwwczjmXO/cECWdKO863VVhZXVvfKG6WtrZ3dvfs/YOmilNJoUFjHst2QBRwFkFDM82hnUggIuDQCobXE7/1CFKxOHrQowR8QfoR6zFKtJG6dtm7M+GQYE8xgZ3qGc48KTx8A81x1644VWcKvEzcnFRQjnrX/vHCmKYCIk05UarjOon2MyI1oxzGJS9VkBA6JH3oGBoRAcrPpkeM8bFRQtyLpXmRxlP170RGhFIjEZikIHqgFr2J+J/XSXXv0s9YlKQaIjpb1Es51jGeNIJDJoFqPjKEUMnMXzEdEEmoNr3NbVHmqAGE45Jpxl3sYZk0T6uuU3Xvzyu1q7yjIiqjI3SCXHSBaugW1VEDUfSEXtArerOerXfrw/qcRQtWPnOI5mB9/QLiKJ92</latexit>

µ = 2 GeV
<latexit sha1_base64="W7TPIvt4sHx9LwpvUI+gfGG+vBE=">AAACEHicbVDLSsNAFJ3UV62vWpduBovgqiRF0I1QdKHLCvYBTSiTyU07dCYJMxOxhPyEH+BWP8GduPUP/AJ/w+ljYVsPXDiccy/33uMnnClt299WYW19Y3OruF3a2d3bPygfVtoqTiWFFo15LLs+UcBZBC3NNIduIoEIn0PHH91M/M4jSMXi6EGPE/AEGUQsZJRoI/XLFVek+ArXceZK4eJbaOf9ctWu2VPgVeLMSRXN0eyXf9wgpqmASFNOlOo5dqK9jEjNKIe85KYKEkJHZAA9QyMiQHnZ9PYcnxolwGEsTUUaT9W/ExkRSo2FbzoF0UO17E3E/7xeqsNLL2NRkmqI6GxRmHKsYzwJAgdMAtV8bAihkplbMR0SSag2cS1sUeapIQR5ySTjLOewStr1mmPXnPvzauN6nlERHaMTdIYcdIEa6A41UQtR9IRe0Ct6s56td+vD+py1Fqz5zBFagPX1C0U6m/Y=</latexit><latexit sha1_base64="W7TPIvt4sHx9LwpvUI+gfGG+vBE=">AAACEHicbVDLSsNAFJ3UV62vWpduBovgqiRF0I1QdKHLCvYBTSiTyU07dCYJMxOxhPyEH+BWP8GduPUP/AJ/w+ljYVsPXDiccy/33uMnnClt299WYW19Y3OruF3a2d3bPygfVtoqTiWFFo15LLs+UcBZBC3NNIduIoEIn0PHH91M/M4jSMXi6EGPE/AEGUQsZJRoI/XLFVek+ArXceZK4eJbaOf9ctWu2VPgVeLMSRXN0eyXf9wgpqmASFNOlOo5dqK9jEjNKIe85KYKEkJHZAA9QyMiQHnZ9PYcnxolwGEsTUUaT9W/ExkRSo2FbzoF0UO17E3E/7xeqsNLL2NRkmqI6GxRmHKsYzwJAgdMAtV8bAihkplbMR0SSag2cS1sUeapIQR5ySTjLOewStr1mmPXnPvzauN6nlERHaMTdIYcdIEa6A41UQtR9IRe0Ct6s56td+vD+py1Fqz5zBFagPX1C0U6m/Y=</latexit><latexit sha1_base64="W7TPIvt4sHx9LwpvUI+gfGG+vBE=">AAACEHicbVDLSsNAFJ3UV62vWpduBovgqiRF0I1QdKHLCvYBTSiTyU07dCYJMxOxhPyEH+BWP8GduPUP/AJ/w+ljYVsPXDiccy/33uMnnClt299WYW19Y3OruF3a2d3bPygfVtoqTiWFFo15LLs+UcBZBC3NNIduIoEIn0PHH91M/M4jSMXi6EGPE/AEGUQsZJRoI/XLFVek+ArXceZK4eJbaOf9ctWu2VPgVeLMSRXN0eyXf9wgpqmASFNOlOo5dqK9jEjNKIe85KYKEkJHZAA9QyMiQHnZ9PYcnxolwGEsTUUaT9W/ExkRSo2FbzoF0UO17E3E/7xeqsNLL2NRkmqI6GxRmHKsYzwJAgdMAtV8bAihkplbMR0SSag2cS1sUeapIQR5ySTjLOewStr1mmPXnPvzauN6nlERHaMTdIYcdIEa6A41UQtR9IRe0Ct6s56td+vD+py1Fqz5zBFagPX1C0U6m/Y=</latexit><latexit sha1_base64="W7TPIvt4sHx9LwpvUI+gfGG+vBE=">AAACEHicbVDLSsNAFJ3UV62vWpduBovgqiRF0I1QdKHLCvYBTSiTyU07dCYJMxOxhPyEH+BWP8GduPUP/AJ/w+ljYVsPXDiccy/33uMnnClt299WYW19Y3OruF3a2d3bPygfVtoqTiWFFo15LLs+UcBZBC3NNIduIoEIn0PHH91M/M4jSMXi6EGPE/AEGUQsZJRoI/XLFVek+ArXceZK4eJbaOf9ctWu2VPgVeLMSRXN0eyXf9wgpqmASFNOlOo5dqK9jEjNKIe85KYKEkJHZAA9QyMiQHnZ9PYcnxolwGEsTUUaT9W/ExkRSo2FbzoF0UO17E3E/7xeqsNLL2NRkmqI6GxRmHKsYzwJAgdMAtV8bAihkplbMR0SSag2cS1sUeapIQR5ySTjLOewStr1mmPXnPvzauN6nlERHaMTdIYcdIEa6A41UQtR9IRe0Ct6s56td+vD+py1Fqz5zBFagPX1C0U6m/Y=</latexit>

set values similar to QCD

Lattice data from M.C. and fits



Large-Nc parton phenomenology

Large N

Real world pheno
Fourier Tr. of  (quark + antiquark) PDF 

Fourier Tr. of  (quark - antiquark) PDF 

2hxiu+ū = 0.50(2)
<latexit sha1_base64="kdjdc2kEPszfIYpPAC/MEJqdrgA="></latexit><latexit sha1_base64="kdjdc2kEPszfIYpPAC/MEJqdrgA="></latexit><latexit sha1_base64="kdjdc2kEPszfIYpPAC/MEJqdrgA="></latexit><latexit sha1_base64="kdjdc2kEPszfIYpPAC/MEJqdrgA="></latexit>

hxig = 0.50(2)
<latexit sha1_base64="y8D93RjJeeRBwSQNFL+YBRUh8cY=">AAACK3icbVDLSgMxFM3Ud31VXboJFkEXlpmi6EYounGpYG2hU0omvW1DM5khuSMtQ7/C7/AD3OonuFLcir9hOnZhqwcCh3PuKyeIpTDoum9Obm5+YXFpeSW/ura+sVnY2r4zUaI5VHkkI10PmAEpFFRRoIR6rIGFgYRa0L8c+7V70EZE6haHMTRD1lWiIzhDK7UKRz7CALM5qYb2KPUlU10JdODrjLS69Jy6pRP3oHw4ahWKbsnNQP8Sb0KKZILrVuHLb0c8CUEhl8yYhufG2EyZRsEljPJ+YiBmvM+60LBUsRBMM83OGdF9q7RpJ9L2KaSZ+rsjZaExwzCwlSHDnpn1xuJ/XiPBzlkzFSpOEBT/WdRJJMWIjjOibaGBoxxawrgW9lbKe0wzjjbJqS3GfqpnY8vbZLzZHP6Su3LJc0vezXGxcjHJaJnskj1yQDxySirkilyTKuHkgTyRZ/LiPDqvzrvz8VOacyY9O2QKzuc3RZGndg==</latexit><latexit sha1_base64="y8D93RjJeeRBwSQNFL+YBRUh8cY=">AAACK3icbVDLSgMxFM3Ud31VXboJFkEXlpmi6EYounGpYG2hU0omvW1DM5khuSMtQ7/C7/AD3OonuFLcir9hOnZhqwcCh3PuKyeIpTDoum9Obm5+YXFpeSW/ura+sVnY2r4zUaI5VHkkI10PmAEpFFRRoIR6rIGFgYRa0L8c+7V70EZE6haHMTRD1lWiIzhDK7UKRz7CALM5qYb2KPUlU10JdODrjLS69Jy6pRP3oHw4ahWKbsnNQP8Sb0KKZILrVuHLb0c8CUEhl8yYhufG2EyZRsEljPJ+YiBmvM+60LBUsRBMM83OGdF9q7RpJ9L2KaSZ+rsjZaExwzCwlSHDnpn1xuJ/XiPBzlkzFSpOEBT/WdRJJMWIjjOibaGBoxxawrgW9lbKe0wzjjbJqS3GfqpnY8vbZLzZHP6Su3LJc0vezXGxcjHJaJnskj1yQDxySirkilyTKuHkgTyRZ/LiPDqvzrvz8VOacyY9O2QKzuc3RZGndg==</latexit><latexit sha1_base64="y8D93RjJeeRBwSQNFL+YBRUh8cY=">AAACK3icbVDLSgMxFM3Ud31VXboJFkEXlpmi6EYounGpYG2hU0omvW1DM5khuSMtQ7/C7/AD3OonuFLcir9hOnZhqwcCh3PuKyeIpTDoum9Obm5+YXFpeSW/ura+sVnY2r4zUaI5VHkkI10PmAEpFFRRoIR6rIGFgYRa0L8c+7V70EZE6haHMTRD1lWiIzhDK7UKRz7CALM5qYb2KPUlU10JdODrjLS69Jy6pRP3oHw4ahWKbsnNQP8Sb0KKZILrVuHLb0c8CUEhl8yYhufG2EyZRsEljPJ+YiBmvM+60LBUsRBMM83OGdF9q7RpJ9L2KaSZ+rsjZaExwzCwlSHDnpn1xuJ/XiPBzlkzFSpOEBT/WdRJJMWIjjOibaGBoxxawrgW9lbKe0wzjjbJqS3GfqpnY8vbZLzZHP6Su3LJc0vezXGxcjHJaJnskj1yQDxySirkilyTKuHkgTyRZ/LiPDqvzrvz8VOacyY9O2QKzuc3RZGndg==</latexit><latexit sha1_base64="y8D93RjJeeRBwSQNFL+YBRUh8cY=">AAACK3icbVDLSgMxFM3Ud31VXboJFkEXlpmi6EYounGpYG2hU0omvW1DM5khuSMtQ7/C7/AD3OonuFLcir9hOnZhqwcCh3PuKyeIpTDoum9Obm5+YXFpeSW/ura+sVnY2r4zUaI5VHkkI10PmAEpFFRRoIR6rIGFgYRa0L8c+7V70EZE6haHMTRD1lWiIzhDK7UKRz7CALM5qYb2KPUlU10JdODrjLS69Jy6pRP3oHw4ahWKbsnNQP8Sb0KKZILrVuHLb0c8CUEhl8yYhufG2EyZRsEljPJ+YiBmvM+60LBUsRBMM83OGdF9q7RpJ9L2KaSZ+rsjZaExwzCwlSHDnpn1xuJ/XiPBzlkzFSpOEBT/WdRJJMWIjjOibaGBoxxawrgW9lbKe0wzjjbJqS3GfqpnY8vbZLzZHP6Su3LJc0vezXGxcjHJaJnskj1yQDxySirkilyTKuHkgTyRZ/LiPDqvzrvz8VOacyY9O2QKzuc3RZGndg==</latexit>

(infer)

2hxiu+ū = 0.60(2)
<latexit sha1_base64="69jVEeTLUJ5RibZdBWCQpuKbGPE="></latexit><latexit sha1_base64="69jVEeTLUJ5RibZdBWCQpuKbGPE="></latexit><latexit sha1_base64="69jVEeTLUJ5RibZdBWCQpuKbGPE="></latexit><latexit sha1_base64="69jVEeTLUJ5RibZdBWCQpuKbGPE="></latexit>

2hxiu�ū = 0.47(2)
<latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="ebqt15/jMSpGg+/cLdfDF7APCL8=">AAACGnicbZDNSgMxFIXv+Ftr1erWTbCIdWGZKULdCIIblxXsD3RKyaS3bWgmMyQZsQx9BJ/DB3Crj+BOBJ/A1zD9WdjWA4GPcxJu7gliwbVx3W9nbX1jc2s7s5Pdze3tH+QPc3UdJYphjUUiUs2AahRcYs1wI7AZK6RhILARDG8neeMRleaRfDCjGNsh7Uve44waa3XyZ2XiCyr7AsmTr6bQSZMLP6CKJGNyTdzSZaVYPu/kC27JnYqsgjeHAsxV7eR//G7EkhClYYJq3fLc2LRTqgxnAsdZP9EYUzakfWxZlDRE3U6nC43JqXW6pBcpe6QhU/fvi5SGWo/CwN4MqRno5Wxi/pe1EtO7aqdcxolByWaDeokgJiKTdkiXK2RGjCxQprj9K2EDqigztsOFKdouNcDuOGub8ZZ7WIV6ueS5Je/ehQwcwwkUwYMK3MAdVKEGDJ7hFd7g3XlxPpzPWYdrzrzMI1iQ8/UL4Uqh8A==</latexit><latexit sha1_base64="ebqt15/jMSpGg+/cLdfDF7APCL8=">AAACGnicbZDNSgMxFIXv+Ftr1erWTbCIdWGZKULdCIIblxXsD3RKyaS3bWgmMyQZsQx9BJ/DB3Crj+BOBJ/A1zD9WdjWA4GPcxJu7gliwbVx3W9nbX1jc2s7s5Pdze3tH+QPc3UdJYphjUUiUs2AahRcYs1wI7AZK6RhILARDG8neeMRleaRfDCjGNsh7Uve44waa3XyZ2XiCyr7AsmTr6bQSZMLP6CKJGNyTdzSZaVYPu/kC27JnYqsgjeHAsxV7eR//G7EkhClYYJq3fLc2LRTqgxnAsdZP9EYUzakfWxZlDRE3U6nC43JqXW6pBcpe6QhU/fvi5SGWo/CwN4MqRno5Wxi/pe1EtO7aqdcxolByWaDeokgJiKTdkiXK2RGjCxQprj9K2EDqigztsOFKdouNcDuOGub8ZZ7WIV6ueS5Je/ehQwcwwkUwYMK3MAdVKEGDJ7hFd7g3XlxPpzPWYdrzrzMI1iQ8/UL4Uqh8A==</latexit><latexit sha1_base64="4UUL+YMKZF6W+xr9zh3lqyhPT4E="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="ebqt15/jMSpGg+/cLdfDF7APCL8=">AAACGnicbZDNSgMxFIXv+Ftr1erWTbCIdWGZKULdCIIblxXsD3RKyaS3bWgmMyQZsQx9BJ/DB3Crj+BOBJ/A1zD9WdjWA4GPcxJu7gliwbVx3W9nbX1jc2s7s5Pdze3tH+QPc3UdJYphjUUiUs2AahRcYs1wI7AZK6RhILARDG8neeMRleaRfDCjGNsh7Uve44waa3XyZ2XiCyr7AsmTr6bQSZMLP6CKJGNyTdzSZaVYPu/kC27JnYqsgjeHAsxV7eR//G7EkhClYYJq3fLc2LRTqgxnAsdZP9EYUzakfWxZlDRE3U6nC43JqXW6pBcpe6QhU/fvi5SGWo/CwN4MqRno5Wxi/pe1EtO7aqdcxolByWaDeokgJiKTdkiXK2RGjCxQprj9K2EDqigztsOFKdouNcDuOGub8ZZ7WIV6ueS5Je/ehQwcwwkUwYMK3MAdVKEGDJ7hFd7g3XlxPpzPWYdrzrzMI1iQ8/UL4Uqh8A==</latexit><latexit sha1_base64="ebqt15/jMSpGg+/cLdfDF7APCL8=">AAACGnicbZDNSgMxFIXv+Ftr1erWTbCIdWGZKULdCIIblxXsD3RKyaS3bWgmMyQZsQx9BJ/DB3Crj+BOBJ/A1zD9WdjWA4GPcxJu7gliwbVx3W9nbX1jc2s7s5Pdze3tH+QPc3UdJYphjUUiUs2AahRcYs1wI7AZK6RhILARDG8neeMRleaRfDCjGNsh7Uve44waa3XyZ2XiCyr7AsmTr6bQSZMLP6CKJGNyTdzSZaVYPu/kC27JnYqsgjeHAsxV7eR//G7EkhClYYJq3fLc2LRTqgxnAsdZP9EYUzakfWxZlDRE3U6nC43JqXW6pBcpe6QhU/fvi5SGWo/CwN4MqRno5Wxi/pe1EtO7aqdcxolByWaDeokgJiKTdkiXK2RGjCxQprj9K2EDqigztsOFKdouNcDuOGub8ZZ7WIV6ueS5Je/ehQwcwwkUwYMK3MAdVKEGDJ7hFd7g3XlxPpzPWYdrzrzMI1iQ8/UL4Uqh8A==</latexit><latexit sha1_base64="4UUL+YMKZF6W+xr9zh3lqyhPT4E="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit><latexit sha1_base64="kq3cCXvtLwDuIuvHvWnPv4CKnyU="></latexit>

hxig = 0.40(2)
<latexit sha1_base64="QnBhF7CcTR07IJ4CqoRRl1xtZzo=">AAACGnicbZDLSsNAFIYnXmu9VV3qYrAIdROSUtCNUHTjsoK9QFvCZHLSDp1MwsxELKUbn8MHcKuP4E7cuvEJfA2naRe29YeBj/+cw5nz+wlnSjvOt7Wyura+sZnbym/v7O7tFw4OGypOJYU6jXksWz5RwJmAumaaQyuRQCKfQ9Mf3EzqzQeQisXiXg8T6EakJ1jIKNHG8gonHU5EjwN+7MgMvB6+wo5dcUrlc69QdGwnE14GdwZFNFPNK/x0gpimEQhNOVGq7TqJ7o6I1IxyGOc7qYKE0AHpQdugIBGo7ii7YozPjBPgMJbmCY0z9+/EiERKDSPfdEZE99VibWL+V2unOrzsjphIUg2CTheFKcc6xpNIcMAkUM2HBgiVzPwV0z6RhGoT3NwWZY7qQzDOm2TcxRyWoVG2Xcd27yrF6vUsoxw6RqeohFx0garoFtVQHVH0hF7QK3qznq1368P6nLauWLOZIzQn6+sX6SKfYA==</latexit><latexit sha1_base64="QnBhF7CcTR07IJ4CqoRRl1xtZzo=">AAACGnicbZDLSsNAFIYnXmu9VV3qYrAIdROSUtCNUHTjsoK9QFvCZHLSDp1MwsxELKUbn8MHcKuP4E7cuvEJfA2naRe29YeBj/+cw5nz+wlnSjvOt7Wyura+sZnbym/v7O7tFw4OGypOJYU6jXksWz5RwJmAumaaQyuRQCKfQ9Mf3EzqzQeQisXiXg8T6EakJ1jIKNHG8gonHU5EjwN+7MgMvB6+wo5dcUrlc69QdGwnE14GdwZFNFPNK/x0gpimEQhNOVGq7TqJ7o6I1IxyGOc7qYKE0AHpQdugIBGo7ii7YozPjBPgMJbmCY0z9+/EiERKDSPfdEZE99VibWL+V2unOrzsjphIUg2CTheFKcc6xpNIcMAkUM2HBgiVzPwV0z6RhGoT3NwWZY7qQzDOm2TcxRyWoVG2Xcd27yrF6vUsoxw6RqeohFx0garoFtVQHVH0hF7QK3qznq1368P6nLauWLOZIzQn6+sX6SKfYA==</latexit><latexit sha1_base64="QnBhF7CcTR07IJ4CqoRRl1xtZzo=">AAACGnicbZDLSsNAFIYnXmu9VV3qYrAIdROSUtCNUHTjsoK9QFvCZHLSDp1MwsxELKUbn8MHcKuP4E7cuvEJfA2naRe29YeBj/+cw5nz+wlnSjvOt7Wyura+sZnbym/v7O7tFw4OGypOJYU6jXksWz5RwJmAumaaQyuRQCKfQ9Mf3EzqzQeQisXiXg8T6EakJ1jIKNHG8gonHU5EjwN+7MgMvB6+wo5dcUrlc69QdGwnE14GdwZFNFPNK/x0gpimEQhNOVGq7TqJ7o6I1IxyGOc7qYKE0AHpQdugIBGo7ii7YozPjBPgMJbmCY0z9+/EiERKDSPfdEZE99VibWL+V2unOrzsjphIUg2CTheFKcc6xpNIcMAkUM2HBgiVzPwV0z6RhGoT3NwWZY7qQzDOm2TcxRyWoVG2Xcd27yrF6vUsoxw6RqeohFx0garoFtVQHVH0hF7QK3qznq1368P6nLauWLOZIzQn6+sX6SKfYA==</latexit><latexit sha1_base64="QnBhF7CcTR07IJ4CqoRRl1xtZzo=">AAACGnicbZDLSsNAFIYnXmu9VV3qYrAIdROSUtCNUHTjsoK9QFvCZHLSDp1MwsxELKUbn8MHcKuP4E7cuvEJfA2naRe29YeBj/+cw5nz+wlnSjvOt7Wyura+sZnbym/v7O7tFw4OGypOJYU6jXksWz5RwJmAumaaQyuRQCKfQ9Mf3EzqzQeQisXiXg8T6EakJ1jIKNHG8gonHU5EjwN+7MgMvB6+wo5dcUrlc69QdGwnE14GdwZFNFPNK/x0gpimEQhNOVGq7TqJ7o6I1IxyGOc7qYKE0AHpQdugIBGo7ii7YozPjBPgMJbmCY0z9+/EiERKDSPfdEZE99VibWL+V2unOrzsjphIUg2CTheFKcc6xpNIcMAkUM2HBgiVzPwV0z6RhGoT3NwWZY7qQzDOm2TcxRyWoVG2Xcd27yrF6vUsoxw6RqeohFx0garoFtVQHVH0hF7QK3qznq1368P6nLauWLOZIzQn6+sX6SKfYA==</latexit>

~50% pion momentum carried by 
gluons might be quite universal to 
Yang-Mills theories.


Quantitative difference because of 
missing sea quarks in large-N pion?



large-Nc DGLAP

SU(3) QCD DGLAP

f (1)
u±ū(x, µ)

<latexit sha1_base64="q0Jx8H+MGikQiT6cUnyI0KE38RU=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUFIQMKMCHoMevEYwSyQiaGn05M06e4ZehHDMFe/ww/wqp/gTbzqF/gbdpaDSXxQ8Hiviqp6YcKo0p737eRWVtfWN/Kbha3tnd09d/+goWIjManjmMWyFSJFGBWkrqlmpJVIgnjISDMcXo/95gORisbiTo8S0uGoL2hEMdJW6row6qYmSHgQIglNdp+WAioiPSpnpcfTgJty1y16FW8CuEz8GSmCGWpd9yfoxdhwIjRmSKm27yW6kyKpKWYkKwRGkQThIeqTtqUCcaI66eSTDJ5YpQejWNoSGk7UvxMp4kqNeGg7OdIDteiNxf+8ttHRZSelIjGaCDxdFBkGdQzHscAelQRrNrIEYUntrRAPkERY2/Dmtij71ID0soJNxl/MYZk0ziq+V/Fvz4vVq1lGeXAEjkEJ+OACVMENqIE6wOAJvIBX8OY8O+/Oh/M5bc05s5lDMAfn6xfJsKK1</latexit><latexit sha1_base64="q0Jx8H+MGikQiT6cUnyI0KE38RU=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUFIQMKMCHoMevEYwSyQiaGn05M06e4ZehHDMFe/ww/wqp/gTbzqF/gbdpaDSXxQ8Hiviqp6YcKo0p737eRWVtfWN/Kbha3tnd09d/+goWIjManjmMWyFSJFGBWkrqlmpJVIgnjISDMcXo/95gORisbiTo8S0uGoL2hEMdJW6row6qYmSHgQIglNdp+WAioiPSpnpcfTgJty1y16FW8CuEz8GSmCGWpd9yfoxdhwIjRmSKm27yW6kyKpKWYkKwRGkQThIeqTtqUCcaI66eSTDJ5YpQejWNoSGk7UvxMp4kqNeGg7OdIDteiNxf+8ttHRZSelIjGaCDxdFBkGdQzHscAelQRrNrIEYUntrRAPkERY2/Dmtij71ID0soJNxl/MYZk0ziq+V/Fvz4vVq1lGeXAEjkEJ+OACVMENqIE6wOAJvIBX8OY8O+/Oh/M5bc05s5lDMAfn6xfJsKK1</latexit><latexit sha1_base64="q0Jx8H+MGikQiT6cUnyI0KE38RU=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUFIQMKMCHoMevEYwSyQiaGn05M06e4ZehHDMFe/ww/wqp/gTbzqF/gbdpaDSXxQ8Hiviqp6YcKo0p737eRWVtfWN/Kbha3tnd09d/+goWIjManjmMWyFSJFGBWkrqlmpJVIgnjISDMcXo/95gORisbiTo8S0uGoL2hEMdJW6row6qYmSHgQIglNdp+WAioiPSpnpcfTgJty1y16FW8CuEz8GSmCGWpd9yfoxdhwIjRmSKm27yW6kyKpKWYkKwRGkQThIeqTtqUCcaI66eSTDJ5YpQejWNoSGk7UvxMp4kqNeGg7OdIDteiNxf+8ttHRZSelIjGaCDxdFBkGdQzHscAelQRrNrIEYUntrRAPkERY2/Dmtij71ID0soJNxl/MYZk0ziq+V/Fvz4vVq1lGeXAEjkEJ+OACVMENqIE6wOAJvIBX8OY8O+/Oh/M5bc05s5lDMAfn6xfJsKK1</latexit><latexit sha1_base64="q0Jx8H+MGikQiT6cUnyI0KE38RU=">AAACHnicbVDJSgNBEO2JW4zbqEcvjUFIQMKMCHoMevEYwSyQiaGn05M06e4ZehHDMFe/ww/wqp/gTbzqF/gbdpaDSXxQ8Hiviqp6YcKo0p737eRWVtfWN/Kbha3tnd09d/+goWIjManjmMWyFSJFGBWkrqlmpJVIgnjISDMcXo/95gORisbiTo8S0uGoL2hEMdJW6row6qYmSHgQIglNdp+WAioiPSpnpcfTgJty1y16FW8CuEz8GSmCGWpd9yfoxdhwIjRmSKm27yW6kyKpKWYkKwRGkQThIeqTtqUCcaI66eSTDJ5YpQejWNoSGk7UvxMp4kqNeGg7OdIDteiNxf+8ttHRZSelIjGaCDxdFBkGdQzHscAelQRrNrIEYUntrRAPkERY2/Dmtij71ID0soJNxl/MYZk0ziq+V/Fvz4vVq1lGeXAEjkEJ+OACVMENqIE6wOAJvIBX8OY8O+/Oh/M5bc05s5lDMAfn6xfJsKK1</latexit>

f (1)
g (x, µ)

<latexit sha1_base64="JTmvlXsMC7nFoW7Pll9lQi8DAnM=">AAACFXicbVDLSsNAFJ3UV62vqAsXboJFaEFKIoIui25cVrAPaGKYTCft0JlJmJmIIeQ7/AC3+gnuxK1rv8DfcNpmYVsPXDiccy/33hPElEhl299GaWV1bX2jvFnZ2t7Z3TP3DzoySgTCbRTRSPQCKDElHLcVURT3YoEhCyjuBuObid99xEKSiN+rNMYeg0NOQoKg0pJvHoV+NswfsppLeKjSel57OnNZUvfNqt2wp7CWiVOQKijQ8s0fdxChhGGuEIVS9h07Vl4GhSKI4rziJhLHEI3hEPc15ZBh6WXTB3LrVCsDK4yELq6sqfp3IoNMypQFupNBNZKL3kT8z+snKrzyMsLjRGGOZovChFoqsiZpWAMiMFI01QQiQfStFhpBAZHSmc1tkfqpER7kFZ2Ms5jDMumcNxy74dxdVJvXRUZlcAxOQA044BI0wS1ogTZAIAcv4BW8Gc/Gu/FhfM5aS0YxcwjmYHz9AqIJnu4=</latexit><latexit sha1_base64="JTmvlXsMC7nFoW7Pll9lQi8DAnM=">AAACFXicbVDLSsNAFJ3UV62vqAsXboJFaEFKIoIui25cVrAPaGKYTCft0JlJmJmIIeQ7/AC3+gnuxK1rv8DfcNpmYVsPXDiccy/33hPElEhl299GaWV1bX2jvFnZ2t7Z3TP3DzoySgTCbRTRSPQCKDElHLcVURT3YoEhCyjuBuObid99xEKSiN+rNMYeg0NOQoKg0pJvHoV+NswfsppLeKjSel57OnNZUvfNqt2wp7CWiVOQKijQ8s0fdxChhGGuEIVS9h07Vl4GhSKI4rziJhLHEI3hEPc15ZBh6WXTB3LrVCsDK4yELq6sqfp3IoNMypQFupNBNZKL3kT8z+snKrzyMsLjRGGOZovChFoqsiZpWAMiMFI01QQiQfStFhpBAZHSmc1tkfqpER7kFZ2Ms5jDMumcNxy74dxdVJvXRUZlcAxOQA044BI0wS1ogTZAIAcv4BW8Gc/Gu/FhfM5aS0YxcwjmYHz9AqIJnu4=</latexit><latexit sha1_base64="JTmvlXsMC7nFoW7Pll9lQi8DAnM=">AAACFXicbVDLSsNAFJ3UV62vqAsXboJFaEFKIoIui25cVrAPaGKYTCft0JlJmJmIIeQ7/AC3+gnuxK1rv8DfcNpmYVsPXDiccy/33hPElEhl299GaWV1bX2jvFnZ2t7Z3TP3DzoySgTCbRTRSPQCKDElHLcVURT3YoEhCyjuBuObid99xEKSiN+rNMYeg0NOQoKg0pJvHoV+NswfsppLeKjSel57OnNZUvfNqt2wp7CWiVOQKijQ8s0fdxChhGGuEIVS9h07Vl4GhSKI4rziJhLHEI3hEPc15ZBh6WXTB3LrVCsDK4yELq6sqfp3IoNMypQFupNBNZKL3kT8z+snKrzyMsLjRGGOZovChFoqsiZpWAMiMFI01QQiQfStFhpBAZHSmc1tkfqpER7kFZ2Ms5jDMumcNxy74dxdVJvXRUZlcAxOQA044BI0wS1ogTZAIAcv4BW8Gc/Gu/FhfM5aS0YxcwjmYHz9AqIJnu4=</latexit><latexit sha1_base64="JTmvlXsMC7nFoW7Pll9lQi8DAnM=">AAACFXicbVDLSsNAFJ3UV62vqAsXboJFaEFKIoIui25cVrAPaGKYTCft0JlJmJmIIeQ7/AC3+gnuxK1rv8DfcNpmYVsPXDiccy/33hPElEhl299GaWV1bX2jvFnZ2t7Z3TP3DzoySgTCbRTRSPQCKDElHLcVURT3YoEhCyjuBuObid99xEKSiN+rNMYeg0NOQoKg0pJvHoV+NswfsppLeKjSel57OnNZUvfNqt2wp7CWiVOQKijQ8s0fdxChhGGuEIVS9h07Vl4GhSKI4rziJhLHEI3hEPc15ZBh6WXTB3LrVCsDK4yELq6sqfp3IoNMypQFupNBNZKL3kT8z+snKrzyMsLjRGGOZovChFoqsiZpWAMiMFI01QQiQfStFhpBAZHSmc1tkfqpER7kFZ2Ms5jDMumcNxy74dxdVJvXRUZlcAxOQA044BI0wS1ogTZAIAcv4BW8Gc/Gu/FhfM5aS0YxcwjmYHz9AqIJnu4=</latexit>

f (3)
g (x, µ)

<latexit sha1_base64="fg+zYmPqI8WuAL/NBjeKWbdAj6c=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVoQUqigi6LblxWsA9oY5hMJu3QmUmYmUhLyE/4AW71E9yJW//AL/A3nLZZ2NYDFw7n3Mu99/gxJVLZ9rdRWFvf2Nwqbpd2dvf2D8zDcltGiUC4hSIaia4PJaaE45YiiuJuLDBkPsUdf3Q79TtPWEgS8Qc1ibHL4ICTkCCotOSZ5dBLB9ljWr2oZdXxWZ8lNc+s2HV7BmuVODmpgBxNz/zpBxFKGOYKUShlz7Fj5aZQKIIozkr9ROIYohEc4J6mHDIs3XR2e2adaiWwwkjo4sqaqX8nUsiknDBfdzKohnLZm4r/eb1EhdduSnicKMzRfFGYUEtF1jQIKyACI0UnmkAkiL7VQkMoIFI6roUtUj81xEFW0sk4yzmskvZ53bHrzv1lpXGTZ1QEx+AEVIEDrkAD3IEmaAEExuAFvII349l4Nz6Mz3lrwchnjsACjK9fBl6caQ==</latexit><latexit sha1_base64="fg+zYmPqI8WuAL/NBjeKWbdAj6c=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVoQUqigi6LblxWsA9oY5hMJu3QmUmYmUhLyE/4AW71E9yJW//AL/A3nLZZ2NYDFw7n3Mu99/gxJVLZ9rdRWFvf2Nwqbpd2dvf2D8zDcltGiUC4hSIaia4PJaaE45YiiuJuLDBkPsUdf3Q79TtPWEgS8Qc1ibHL4ICTkCCotOSZ5dBLB9ljWr2oZdXxWZ8lNc+s2HV7BmuVODmpgBxNz/zpBxFKGOYKUShlz7Fj5aZQKIIozkr9ROIYohEc4J6mHDIs3XR2e2adaiWwwkjo4sqaqX8nUsiknDBfdzKohnLZm4r/eb1EhdduSnicKMzRfFGYUEtF1jQIKyACI0UnmkAkiL7VQkMoIFI6roUtUj81xEFW0sk4yzmskvZ53bHrzv1lpXGTZ1QEx+AEVIEDrkAD3IEmaAEExuAFvII349l4Nz6Mz3lrwchnjsACjK9fBl6caQ==</latexit><latexit sha1_base64="fg+zYmPqI8WuAL/NBjeKWbdAj6c=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVoQUqigi6LblxWsA9oY5hMJu3QmUmYmUhLyE/4AW71E9yJW//AL/A3nLZZ2NYDFw7n3Mu99/gxJVLZ9rdRWFvf2Nwqbpd2dvf2D8zDcltGiUC4hSIaia4PJaaE45YiiuJuLDBkPsUdf3Q79TtPWEgS8Qc1ibHL4ICTkCCotOSZ5dBLB9ljWr2oZdXxWZ8lNc+s2HV7BmuVODmpgBxNz/zpBxFKGOYKUShlz7Fj5aZQKIIozkr9ROIYohEc4J6mHDIs3XR2e2adaiWwwkjo4sqaqX8nUsiknDBfdzKohnLZm4r/eb1EhdduSnicKMzRfFGYUEtF1jQIKyACI0UnmkAkiL7VQkMoIFI6roUtUj81xEFW0sk4yzmskvZ53bHrzv1lpXGTZ1QEx+AEVIEDrkAD3IEmaAEExuAFvII349l4Nz6Mz3lrwchnjsACjK9fBl6caQ==</latexit><latexit sha1_base64="fg+zYmPqI8WuAL/NBjeKWbdAj6c=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVoQUqigi6LblxWsA9oY5hMJu3QmUmYmUhLyE/4AW71E9yJW//AL/A3nLZZ2NYDFw7n3Mu99/gxJVLZ9rdRWFvf2Nwqbpd2dvf2D8zDcltGiUC4hSIaia4PJaaE45YiiuJuLDBkPsUdf3Q79TtPWEgS8Qc1ibHL4ICTkCCotOSZ5dBLB9ljWr2oZdXxWZ8lNc+s2HV7BmuVODmpgBxNz/zpBxFKGOYKUShlz7Fj5aZQKIIozkr9ROIYohEc4J6mHDIs3XR2e2adaiWwwkjo4sqaqX8nUsiknDBfdzKohnLZm4r/eb1EhdduSnicKMzRfFGYUEtF1jQIKyACI0UnmkAkiL7VQkMoIFI6roUtUj81xEFW0sk4yzmskvZ53bHrzv1lpXGTZ1QEx+AEVIEDrkAD3IEmaAEExuAFvII349l4Nz6Mz3lrwchnjsACjK9fBl6caQ==</latexit>

f (3)
u±ū(x, µ)

<latexit sha1_base64="Y86Gq0h8WI60pMYRf0ck067YaEo=">AAACGXicbVDLSsNAFJ3UV62vqstuBovQgpREBV0W3bisYB/QxDCZTtqhM0mYh1hCFn6HH+BWP8GduHXlF/gbTh8L23rgwuGce7n3niBhVCrb/rZyK6tr6xv5zcLW9s7uXnH/oCVjLTBp4pjFohMgSRiNSFNRxUgnEQTxgJF2MLwe++0HIiSNozs1SojHUT+iIcVIGckvlkI/1W7C3QAJqLP7tHJWzSqPJy7XVb9Ytmv2BHCZODNSBjM0/OKP24ux5iRSmCEpu46dKC9FQlHMSFZwtSQJwkPUJ11DI8SJ9NLJExk8NkoPhrEwFSk4Uf9OpIhLOeKB6eRIDeSiNxb/87pahZdeSqNEKxLh6aJQM6hiOE4E9qggWLGRIQgLam6FeIAEwsrkNrdFmqcGpJcVTDLOYg7LpHVac+yac3terl/NMsqDEjgCFeCAC1AHN6ABmgCDJ/ACXsGb9Wy9Wx/W57Q1Z81mDsEcrK9fHIqgMA==</latexit><latexit sha1_base64="Y86Gq0h8WI60pMYRf0ck067YaEo=">AAACGXicbVDLSsNAFJ3UV62vqstuBovQgpREBV0W3bisYB/QxDCZTtqhM0mYh1hCFn6HH+BWP8GduHXlF/gbTh8L23rgwuGce7n3niBhVCrb/rZyK6tr6xv5zcLW9s7uXnH/oCVjLTBp4pjFohMgSRiNSFNRxUgnEQTxgJF2MLwe++0HIiSNozs1SojHUT+iIcVIGckvlkI/1W7C3QAJqLP7tHJWzSqPJy7XVb9Ytmv2BHCZODNSBjM0/OKP24ux5iRSmCEpu46dKC9FQlHMSFZwtSQJwkPUJ11DI8SJ9NLJExk8NkoPhrEwFSk4Uf9OpIhLOeKB6eRIDeSiNxb/87pahZdeSqNEKxLh6aJQM6hiOE4E9qggWLGRIQgLam6FeIAEwsrkNrdFmqcGpJcVTDLOYg7LpHVac+yac3terl/NMsqDEjgCFeCAC1AHN6ABmgCDJ/ACXsGb9Wy9Wx/W57Q1Z81mDsEcrK9fHIqgMA==</latexit><latexit sha1_base64="Y86Gq0h8WI60pMYRf0ck067YaEo=">AAACGXicbVDLSsNAFJ3UV62vqstuBovQgpREBV0W3bisYB/QxDCZTtqhM0mYh1hCFn6HH+BWP8GduHXlF/gbTh8L23rgwuGce7n3niBhVCrb/rZyK6tr6xv5zcLW9s7uXnH/oCVjLTBp4pjFohMgSRiNSFNRxUgnEQTxgJF2MLwe++0HIiSNozs1SojHUT+iIcVIGckvlkI/1W7C3QAJqLP7tHJWzSqPJy7XVb9Ytmv2BHCZODNSBjM0/OKP24ux5iRSmCEpu46dKC9FQlHMSFZwtSQJwkPUJ11DI8SJ9NLJExk8NkoPhrEwFSk4Uf9OpIhLOeKB6eRIDeSiNxb/87pahZdeSqNEKxLh6aJQM6hiOE4E9qggWLGRIQgLam6FeIAEwsrkNrdFmqcGpJcVTDLOYg7LpHVac+yac3terl/NMsqDEjgCFeCAC1AHN6ABmgCDJ/ACXsGb9Wy9Wx/W57Q1Z81mDsEcrK9fHIqgMA==</latexit><latexit sha1_base64="Y86Gq0h8WI60pMYRf0ck067YaEo=">AAACGXicbVDLSsNAFJ3UV62vqstuBovQgpREBV0W3bisYB/QxDCZTtqhM0mYh1hCFn6HH+BWP8GduHXlF/gbTh8L23rgwuGce7n3niBhVCrb/rZyK6tr6xv5zcLW9s7uXnH/oCVjLTBp4pjFohMgSRiNSFNRxUgnEQTxgJF2MLwe++0HIiSNozs1SojHUT+iIcVIGckvlkI/1W7C3QAJqLP7tHJWzSqPJy7XVb9Ytmv2BHCZODNSBjM0/OKP24ux5iRSmCEpu46dKC9FQlHMSFZwtSQJwkPUJ11DI8SJ9NLJExk8NkoPhrEwFSk4Uf9OpIhLOeKB6eRIDeSiNxb/87pahZdeSqNEKxLh6aJQM6hiOE4E9qggWLGRIQgLam6FeIAEwsrkNrdFmqcGpJcVTDLOYg7LpHVac+yac3terl/NMsqDEjgCFeCAC1AHN6ABmgCDJ/ACXsGb9Wy9Wx/W57Q1Z81mDsEcrK9fHIqgMA==</latexit>

fu±ū(x)
<latexit sha1_base64="eJ1KwkQN7CvgiIeMVCiqb1QIUw4=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWsA9oQphMJu3QmSTMTMQSAn6HH+BWP8GduHXnF/gbTtosbOuBC4dz7uXee/yEUaks69uorKyurW9UN2tb2zu7e+b+QVfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6/vim8HsPREgaR/dqkhCXo2FEQ4qR0pJnHjkcqZEfZmHuZamTcMdHAqZ54/HMM+tW05oCLhO7JHVQou2ZP04Q45STSGGGpBzYVqLcDAlFMSN5zUklSRAeoyEZaBohTqSbTX/I4alWAhjGQlek4FT9O5EhLuWE+7qzuFgueoX4nzdIVXjlZjRKUkUiPFsUpgyqGBaBwIAKghWbaIKwoPpWiEdIIKx0bHNbpH5qRIK8ppOxF3NYJt3zpm017buLeuu6zKgKjsEJaAAbXIIWuAVt0AEYPIEX8ArejGfj3fgwPmetFaOcOQRzML5+AcZ3oKg=</latexit><latexit sha1_base64="eJ1KwkQN7CvgiIeMVCiqb1QIUw4=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWsA9oQphMJu3QmSTMTMQSAn6HH+BWP8GduHXnF/gbTtosbOuBC4dz7uXee/yEUaks69uorKyurW9UN2tb2zu7e+b+QVfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6/vim8HsPREgaR/dqkhCXo2FEQ4qR0pJnHjkcqZEfZmHuZamTcMdHAqZ54/HMM+tW05oCLhO7JHVQou2ZP04Q45STSGGGpBzYVqLcDAlFMSN5zUklSRAeoyEZaBohTqSbTX/I4alWAhjGQlek4FT9O5EhLuWE+7qzuFgueoX4nzdIVXjlZjRKUkUiPFsUpgyqGBaBwIAKghWbaIKwoPpWiEdIIKx0bHNbpH5qRIK8ppOxF3NYJt3zpm017buLeuu6zKgKjsEJaAAbXIIWuAVt0AEYPIEX8ArejGfj3fgwPmetFaOcOQRzML5+AcZ3oKg=</latexit><latexit sha1_base64="eJ1KwkQN7CvgiIeMVCiqb1QIUw4=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWsA9oQphMJu3QmSTMTMQSAn6HH+BWP8GduHXnF/gbTtosbOuBC4dz7uXee/yEUaks69uorKyurW9UN2tb2zu7e+b+QVfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6/vim8HsPREgaR/dqkhCXo2FEQ4qR0pJnHjkcqZEfZmHuZamTcMdHAqZ54/HMM+tW05oCLhO7JHVQou2ZP04Q45STSGGGpBzYVqLcDAlFMSN5zUklSRAeoyEZaBohTqSbTX/I4alWAhjGQlek4FT9O5EhLuWE+7qzuFgueoX4nzdIVXjlZjRKUkUiPFsUpgyqGBaBwIAKghWbaIKwoPpWiEdIIKx0bHNbpH5qRIK8ppOxF3NYJt3zpm017buLeuu6zKgKjsEJaAAbXIIWuAVt0AEYPIEX8ArejGfj3fgwPmetFaOcOQRzML5+AcZ3oKg=</latexit><latexit sha1_base64="eJ1KwkQN7CvgiIeMVCiqb1QIUw4=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWsA9oQphMJu3QmSTMTMQSAn6HH+BWP8GduHXnF/gbTtosbOuBC4dz7uXee/yEUaks69uorKyurW9UN2tb2zu7e+b+QVfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6/vim8HsPREgaR/dqkhCXo2FEQ4qR0pJnHjkcqZEfZmHuZamTcMdHAqZ54/HMM+tW05oCLhO7JHVQou2ZP04Q45STSGGGpBzYVqLcDAlFMSN5zUklSRAeoyEZaBohTqSbTX/I4alWAhjGQlek4FT9O5EhLuWE+7qzuFgueoX4nzdIVXjlZjRKUkUiPFsUpgyqGBaBwIAKghWbaIKwoPpWiEdIIKx0bHNbpH5qRIK8ppOxF3NYJt3zpm017buLeuu6zKgKjsEJaAAbXIIWuAVt0AEYPIEX8ArejGfj3fgwPmetFaOcOQRzML5+AcZ3oKg=</latexit>

fg(x)
<latexit sha1_base64="l1NqxK3OpCnZXQw5SEReqka6czY=">AAACD3icbVDLSsNAFL2pr1pfqS7dDBahbkoigi6LblxWsA9oQ5hMJ+3QyYOZiVpCPsIPcKuf4E7c+gl+gb/hpM3Cth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmNXDjowSQWibRDwSPQ9LyllI24opTnuxoDjwOO16k5vc7z5QIVkU3qtpTJ0Aj0LmM4KVllyzOgiwGnt+6mduOsrqT2euWbMa1gxoldgFqUGBlmv+DIYRSQIaKsKxlH3bipWTYqEY4TSrDBJJY0wmeET7moY4oNJJZ9EzdKqVIfIjoV+o0Ez9u5HiQMpp4OnJPKhc9nLxP6+fKP/KSVkYJ4qGZH7ITzhSEcp7QEMmKFF8qgkmgumsiIyxwETpthauSP2pMR1mFd2MvdzDKumcN2yrYd9d1JrXRUdlOIYTqIMNl9CEW2hBGwg8wgu8wpvxbLwbH8bnfLRkFDtHsADj6xewqZzh</latexit><latexit sha1_base64="l1NqxK3OpCnZXQw5SEReqka6czY=">AAACD3icbVDLSsNAFL2pr1pfqS7dDBahbkoigi6LblxWsA9oQ5hMJ+3QyYOZiVpCPsIPcKuf4E7c+gl+gb/hpM3Cth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmNXDjowSQWibRDwSPQ9LyllI24opTnuxoDjwOO16k5vc7z5QIVkU3qtpTJ0Aj0LmM4KVllyzOgiwGnt+6mduOsrqT2euWbMa1gxoldgFqUGBlmv+DIYRSQIaKsKxlH3bipWTYqEY4TSrDBJJY0wmeET7moY4oNJJZ9EzdKqVIfIjoV+o0Ez9u5HiQMpp4OnJPKhc9nLxP6+fKP/KSVkYJ4qGZH7ITzhSEcp7QEMmKFF8qgkmgumsiIyxwETpthauSP2pMR1mFd2MvdzDKumcN2yrYd9d1JrXRUdlOIYTqIMNl9CEW2hBGwg8wgu8wpvxbLwbH8bnfLRkFDtHsADj6xewqZzh</latexit><latexit sha1_base64="l1NqxK3OpCnZXQw5SEReqka6czY=">AAACD3icbVDLSsNAFL2pr1pfqS7dDBahbkoigi6LblxWsA9oQ5hMJ+3QyYOZiVpCPsIPcKuf4E7c+gl+gb/hpM3Cth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmNXDjowSQWibRDwSPQ9LyllI24opTnuxoDjwOO16k5vc7z5QIVkU3qtpTJ0Aj0LmM4KVllyzOgiwGnt+6mduOsrqT2euWbMa1gxoldgFqUGBlmv+DIYRSQIaKsKxlH3bipWTYqEY4TSrDBJJY0wmeET7moY4oNJJZ9EzdKqVIfIjoV+o0Ez9u5HiQMpp4OnJPKhc9nLxP6+fKP/KSVkYJ4qGZH7ITzhSEcp7QEMmKFF8qgkmgumsiIyxwETpthauSP2pMR1mFd2MvdzDKumcN2yrYd9d1JrXRUdlOIYTqIMNl9CEW2hBGwg8wgu8wpvxbLwbH8bnfLRkFDtHsADj6xewqZzh</latexit><latexit sha1_base64="l1NqxK3OpCnZXQw5SEReqka6czY=">AAACD3icbVDLSsNAFL2pr1pfqS7dDBahbkoigi6LblxWsA9oQ5hMJ+3QyYOZiVpCPsIPcKuf4E7c+gl+gb/hpM3Cth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmNXDjowSQWibRDwSPQ9LyllI24opTnuxoDjwOO16k5vc7z5QIVkU3qtpTJ0Aj0LmM4KVllyzOgiwGnt+6mduOsrqT2euWbMa1gxoldgFqUGBlmv+DIYRSQIaKsKxlH3bipWTYqEY4TSrDBJJY0wmeET7moY4oNJJZ9EzdKqVIfIjoV+o0Ez9u5HiQMpp4OnJPKhc9nLxP6+fKP/KSVkYJ4qGZH7ITzhSEcp7QEMmKFF8qgkmgumsiIyxwETpthauSP2pMR1mFd2MvdzDKumcN2yrYd9d1JrXRUdlOIYTqIMNl9CEW2hBGwg8wgu8wpvxbLwbH8bnfLRkFDtHsADj6xewqZzh</latexit>

µ0
<latexit sha1_base64="+FmNzRhxJ29bf8j9+gTb2Lfy8PI=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDabSbt0Nwm7G6GUnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSa4Nq777ZTW1jc2t8rblZ3dvf2D6uFRS6e5YuizVKTqMaQaBU/QN9wIfMwUUhkKbIfD26nffkKleZo8mFGGgaT9hMecUWMlvyvzntur1ty6OwNZJV5BalCg2av+dKOU5RITwwTVuuO5mQnGVBnOBE4q3VxjRtmQ9rFjaUIl6mA8O3ZCzqwSkThVthJDZurfiTGVWo9kaDslNQO97E3F/7xObuLrYMyTLDeYsPmiOBfEpGT6OYm4QmbEyBLKFLe3EjagijJj81nYou1TA4wmFZuMt5zDKmld1D237t1f1ho3RUZlOIFTOAcPrqABd9AEHxhweIFXeHOenXfnw/mct5acYuYYFuB8/QJxvpdS</latexit><latexit sha1_base64="+FmNzRhxJ29bf8j9+gTb2Lfy8PI=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDabSbt0Nwm7G6GUnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSa4Nq777ZTW1jc2t8rblZ3dvf2D6uFRS6e5YuizVKTqMaQaBU/QN9wIfMwUUhkKbIfD26nffkKleZo8mFGGgaT9hMecUWMlvyvzntur1ty6OwNZJV5BalCg2av+dKOU5RITwwTVuuO5mQnGVBnOBE4q3VxjRtmQ9rFjaUIl6mA8O3ZCzqwSkThVthJDZurfiTGVWo9kaDslNQO97E3F/7xObuLrYMyTLDeYsPmiOBfEpGT6OYm4QmbEyBLKFLe3EjagijJj81nYou1TA4wmFZuMt5zDKmld1D237t1f1ho3RUZlOIFTOAcPrqABd9AEHxhweIFXeHOenXfnw/mct5acYuYYFuB8/QJxvpdS</latexit><latexit sha1_base64="+FmNzRhxJ29bf8j9+gTb2Lfy8PI=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDabSbt0Nwm7G6GUnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSa4Nq777ZTW1jc2t8rblZ3dvf2D6uFRS6e5YuizVKTqMaQaBU/QN9wIfMwUUhkKbIfD26nffkKleZo8mFGGgaT9hMecUWMlvyvzntur1ty6OwNZJV5BalCg2av+dKOU5RITwwTVuuO5mQnGVBnOBE4q3VxjRtmQ9rFjaUIl6mA8O3ZCzqwSkThVthJDZurfiTGVWo9kaDslNQO97E3F/7xObuLrYMyTLDeYsPmiOBfEpGT6OYm4QmbEyBLKFLe3EjagijJj81nYou1TA4wmFZuMt5zDKmld1D237t1f1ho3RUZlOIFTOAcPrqABd9AEHxhweIFXeHOenXfnw/mct5acYuYYFuB8/QJxvpdS</latexit><latexit sha1_base64="+FmNzRhxJ29bf8j9+gTb2Lfy8PI=">AAACAXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphXaUDabSbt0Nwm7G6GUnvwBXvUneBOv/hJ/gX/DbZuDbX0w8Hhvhpl5YSa4Nq777ZTW1jc2t8rblZ3dvf2D6uFRS6e5YuizVKTqMaQaBU/QN9wIfMwUUhkKbIfD26nffkKleZo8mFGGgaT9hMecUWMlvyvzntur1ty6OwNZJV5BalCg2av+dKOU5RITwwTVuuO5mQnGVBnOBE4q3VxjRtmQ9rFjaUIl6mA8O3ZCzqwSkThVthJDZurfiTGVWo9kaDslNQO97E3F/7xObuLrYMyTLDeYsPmiOBfEpGT6OYm4QmbEyBLKFLe3EjagijJj81nYou1TA4wmFZuMt5zDKmld1D237t1f1ho3RUZlOIFTOAcPrqABd9AEHxhweIFXeHOenXfnw/mct5acYuYYFuB8/QJxvpdS</latexit>

µ = 2 GeV
<latexit sha1_base64="G8tHCmYCVfGpNOl0BL/dlF+8Hzk=">AAACDXicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6EYoutBlBfuAJpTJ5LYdOpOEmYlQQr7BD3Crn+BO3PoNfoG/4bTNwrYeuHA4517uvSdIOFPacb6ttfWNza3t0k55d2//oGIfHrVVnEoKLRrzWHYDooCzCFqaaQ7dRAIRAYdOML6d+p0nkIrF0aOeJOALMozYgFGijdS3K55Ir+uZJ4WH76Cd9+2qU3NmwKvELUgVFWj27R8vjGkqINKUE6V6rpNoPyNSM8ohL3upgoTQMRlCz9CICFB+Njs8x2dGCfEglqYijWfq34mMCKUmIjCdguiRWvam4n9eL9WDKz9jUZJqiOh80SDlWMd4mgIOmQSq+cQQQiUzt2I6IpJQbbJa2KLMUyMI87JJxl3OYZW06zXXqbkPF9XGTZFRCZ2gU3SOXHSJGugeNVELUZSiF/SK3qxn6936sD7nrWtWMXOMFmB9/QIzQ5t4</latexit><latexit sha1_base64="G8tHCmYCVfGpNOl0BL/dlF+8Hzk=">AAACDXicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6EYoutBlBfuAJpTJ5LYdOpOEmYlQQr7BD3Crn+BO3PoNfoG/4bTNwrYeuHA4517uvSdIOFPacb6ttfWNza3t0k55d2//oGIfHrVVnEoKLRrzWHYDooCzCFqaaQ7dRAIRAYdOML6d+p0nkIrF0aOeJOALMozYgFGijdS3K55Ir+uZJ4WH76Cd9+2qU3NmwKvELUgVFWj27R8vjGkqINKUE6V6rpNoPyNSM8ohL3upgoTQMRlCz9CICFB+Njs8x2dGCfEglqYijWfq34mMCKUmIjCdguiRWvam4n9eL9WDKz9jUZJqiOh80SDlWMd4mgIOmQSq+cQQQiUzt2I6IpJQbbJa2KLMUyMI87JJxl3OYZW06zXXqbkPF9XGTZFRCZ2gU3SOXHSJGugeNVELUZSiF/SK3qxn6936sD7nrWtWMXOMFmB9/QIzQ5t4</latexit><latexit sha1_base64="G8tHCmYCVfGpNOl0BL/dlF+8Hzk=">AAACDXicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6EYoutBlBfuAJpTJ5LYdOpOEmYlQQr7BD3Crn+BO3PoNfoG/4bTNwrYeuHA4517uvSdIOFPacb6ttfWNza3t0k55d2//oGIfHrVVnEoKLRrzWHYDooCzCFqaaQ7dRAIRAYdOML6d+p0nkIrF0aOeJOALMozYgFGijdS3K55Ir+uZJ4WH76Cd9+2qU3NmwKvELUgVFWj27R8vjGkqINKUE6V6rpNoPyNSM8ohL3upgoTQMRlCz9CICFB+Njs8x2dGCfEglqYijWfq34mMCKUmIjCdguiRWvam4n9eL9WDKz9jUZJqiOh80SDlWMd4mgIOmQSq+cQQQiUzt2I6IpJQbbJa2KLMUyMI87JJxl3OYZW06zXXqbkPF9XGTZFRCZ2gU3SOXHSJGugeNVELUZSiF/SK3qxn6936sD7nrWtWMXOMFmB9/QIzQ5t4</latexit><latexit sha1_base64="G8tHCmYCVfGpNOl0BL/dlF+8Hzk=">AAACDXicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6EYoutBlBfuAJpTJ5LYdOpOEmYlQQr7BD3Crn+BO3PoNfoG/4bTNwrYeuHA4517uvSdIOFPacb6ttfWNza3t0k55d2//oGIfHrVVnEoKLRrzWHYDooCzCFqaaQ7dRAIRAYdOML6d+p0nkIrF0aOeJOALMozYgFGijdS3K55Ir+uZJ4WH76Cd9+2qU3NmwKvELUgVFWj27R8vjGkqINKUE6V6rpNoPyNSM8ohL3upgoTQMRlCz9CICFB+Njs8x2dGCfEglqYijWfq34mMCKUmIjCdguiRWvam4n9eL9WDKz9jUZJqiOh80SDlWMd4mgIOmQSq+cQQQiUzt2I6IpJQbbJa2KLMUyMI87JJxl3OYZW06zXXqbkPF9XGTZFRCZ2gU3SOXHSJGugeNVELUZSiF/SK3qxn6936sD7nrWtWMXOMFmB9/QIzQ5t4</latexit>

Evolution as a mechanism for difference in  
large-Nc and QCD ?

qq pairs not created in sea

qq pairs created in sea
(some low scale)



Evolution as a mechanism for difference in  
large-Nc and QCD ?

Disagreement small and effect of difference in DGLAP is also small

u� ū
<latexit sha1_base64="c3SpilsW4KcJWc61rPFxs9oOELU=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiB4McyIoMegF48RzALJEHp6KkmTnoVehDDk6gd41U/wJl79D7/A37CTzMEkPih4vFdFVb0gFVxp1/12CmvrG5tbxe3Szu7e/kH58KipEiMZNlgiEtkOqELBY2xorgW2U4k0CgS2gtHd1G89oVQ8iR/1OEU/ooOY9zmj2kptc9ENqCSmV664VXcGskq8nFQgR71X/umGCTMRxpoJqlTHc1PtZ1RqzgROSl2jMKVsRAfYsTSmESo/m907IWdWCUk/kbZiTWbq34mMRkqNo8B2RlQP1bI3Ff/zOkb3b/yMx6nRGLP5or4RRCdk+jwJuUSmxdgSyiS3txI2pJIybSNa2KLsU0MMJyWbjLecwyppXlY9t+o9XFVqt3lGRTiBUzgHD66hBvdQhwYwEPACr/DmPDvvzofzOW8tOPnMMSzA+foFd6SYaw==</latexit><latexit sha1_base64="c3SpilsW4KcJWc61rPFxs9oOELU=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiB4McyIoMegF48RzALJEHp6KkmTnoVehDDk6gd41U/wJl79D7/A37CTzMEkPih4vFdFVb0gFVxp1/12CmvrG5tbxe3Szu7e/kH58KipEiMZNlgiEtkOqELBY2xorgW2U4k0CgS2gtHd1G89oVQ8iR/1OEU/ooOY9zmj2kptc9ENqCSmV664VXcGskq8nFQgR71X/umGCTMRxpoJqlTHc1PtZ1RqzgROSl2jMKVsRAfYsTSmESo/m907IWdWCUk/kbZiTWbq34mMRkqNo8B2RlQP1bI3Ff/zOkb3b/yMx6nRGLP5or4RRCdk+jwJuUSmxdgSyiS3txI2pJIybSNa2KLsU0MMJyWbjLecwyppXlY9t+o9XFVqt3lGRTiBUzgHD66hBvdQhwYwEPACr/DmPDvvzofzOW8tOPnMMSzA+foFd6SYaw==</latexit><latexit sha1_base64="c3SpilsW4KcJWc61rPFxs9oOELU=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiB4McyIoMegF48RzALJEHp6KkmTnoVehDDk6gd41U/wJl79D7/A37CTzMEkPih4vFdFVb0gFVxp1/12CmvrG5tbxe3Szu7e/kH58KipEiMZNlgiEtkOqELBY2xorgW2U4k0CgS2gtHd1G89oVQ8iR/1OEU/ooOY9zmj2kptc9ENqCSmV664VXcGskq8nFQgR71X/umGCTMRxpoJqlTHc1PtZ1RqzgROSl2jMKVsRAfYsTSmESo/m907IWdWCUk/kbZiTWbq34mMRkqNo8B2RlQP1bI3Ff/zOkb3b/yMx6nRGLP5or4RRCdk+jwJuUSmxdgSyiS3txI2pJIybSNa2KLsU0MMJyWbjLecwyppXlY9t+o9XFVqt3lGRTiBUzgHD66hBvdQhwYwEPACr/DmPDvvzofzOW8tOPnMMSzA+foFd6SYaw==</latexit><latexit sha1_base64="c3SpilsW4KcJWc61rPFxs9oOELU=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiB4McyIoMegF48RzALJEHp6KkmTnoVehDDk6gd41U/wJl79D7/A37CTzMEkPih4vFdFVb0gFVxp1/12CmvrG5tbxe3Szu7e/kH58KipEiMZNlgiEtkOqELBY2xorgW2U4k0CgS2gtHd1G89oVQ8iR/1OEU/ooOY9zmj2kptc9ENqCSmV664VXcGskq8nFQgR71X/umGCTMRxpoJqlTHc1PtZ1RqzgROSl2jMKVsRAfYsTSmESo/m907IWdWCUk/kbZiTWbq34mMRkqNo8B2RlQP1bI3Ff/zOkb3b/yMx6nRGLP5or4RRCdk+jwJuUSmxdgSyiS3txI2pJIybSNa2KLsU0MMJyWbjLecwyppXlY9t+o9XFVqt3lGRTiBUzgHD66hBvdQhwYwEPACr/DmPDvvzofzOW8tOPnMMSzA+foFd6SYaw==</latexit>



Disagreement substantial — effect of difference in DGLAP is in the right direction

Evolution as a mechanism for difference in  
large-Nc and QCD ?
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<latexit sha1_base64="HAoc1dxHcdSj0YJTz7FXpx+9xKk=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiAIQpgRQY9BLx4jmAWSIfT0VJImPQu9CGHI1Q/wqp/gTbz6H36Bv2EnmYNJfFDweK+KqnpBKrjSrvvtFNbWNza3itulnd29/YPy4VFTJUYybLBEJLIdUIWCx9jQXAtspxJpFAhsBaO7qd96Qql4Ej/qcYp+RAcx73NGtZXa5qIbUElMr1xxq+4MZJV4OalAjnqv/NMNE2YijDUTVKmO56baz6jUnAmclLpGYUrZiA6wY2lMI1R+Nrt3Qs6sEpJ+Im3FmszUvxMZjZQaR4HtjKgeqmVvKv7ndYzu3/gZj1OjMWbzRX0jiE7I9HkScolMi7EllElubyVsSCVl2ka0sEXZp4YYTko2GW85h1XSvKx6btV7uKrUbvOMinACp3AOHlxDDe6hDg1gIOAFXuHNeXbenQ/nc95acPKZY1iA8/ULdGaYaQ==</latexit><latexit sha1_base64="HAoc1dxHcdSj0YJTz7FXpx+9xKk=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiAIQpgRQY9BLx4jmAWSIfT0VJImPQu9CGHI1Q/wqp/gTbz6H36Bv2EnmYNJfFDweK+KqnpBKrjSrvvtFNbWNza3itulnd29/YPy4VFTJUYybLBEJLIdUIWCx9jQXAtspxJpFAhsBaO7qd96Qql4Ej/qcYp+RAcx73NGtZXa5qIbUElMr1xxq+4MZJV4OalAjnqv/NMNE2YijDUTVKmO56baz6jUnAmclLpGYUrZiA6wY2lMI1R+Nrt3Qs6sEpJ+Im3FmszUvxMZjZQaR4HtjKgeqmVvKv7ndYzu3/gZj1OjMWbzRX0jiE7I9HkScolMi7EllElubyVsSCVl2ka0sEXZp4YYTko2GW85h1XSvKx6btV7uKrUbvOMinACp3AOHlxDDe6hDg1gIOAFXuHNeXbenQ/nc95acPKZY1iA8/ULdGaYaQ==</latexit><latexit sha1_base64="HAoc1dxHcdSj0YJTz7FXpx+9xKk=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiAIQpgRQY9BLx4jmAWSIfT0VJImPQu9CGHI1Q/wqp/gTbz6H36Bv2EnmYNJfFDweK+KqnpBKrjSrvvtFNbWNza3itulnd29/YPy4VFTJUYybLBEJLIdUIWCx9jQXAtspxJpFAhsBaO7qd96Qql4Ej/qcYp+RAcx73NGtZXa5qIbUElMr1xxq+4MZJV4OalAjnqv/NMNE2YijDUTVKmO56baz6jUnAmclLpGYUrZiA6wY2lMI1R+Nrt3Qs6sEpJ+Im3FmszUvxMZjZQaR4HtjKgeqmVvKv7ndYzu3/gZj1OjMWbzRX0jiE7I9HkScolMi7EllElubyVsSCVl2ka0sEXZp4YYTko2GW85h1XSvKx6btV7uKrUbvOMinACp3AOHlxDDe6hDg1gIOAFXuHNeXbenQ/nc95acPKZY1iA8/ULdGaYaQ==</latexit><latexit sha1_base64="HAoc1dxHcdSj0YJTz7FXpx+9xKk=">AAACBHicbVDJSgNBEK2JW4xb1KOXxiAIQpgRQY9BLx4jmAWSIfT0VJImPQu9CGHI1Q/wqp/gTbz6H36Bv2EnmYNJfFDweK+KqnpBKrjSrvvtFNbWNza3itulnd29/YPy4VFTJUYybLBEJLIdUIWCx9jQXAtspxJpFAhsBaO7qd96Qql4Ej/qcYp+RAcx73NGtZXa5qIbUElMr1xxq+4MZJV4OalAjnqv/NMNE2YijDUTVKmO56baz6jUnAmclLpGYUrZiA6wY2lMI1R+Nrt3Qs6sEpJ+Im3FmszUvxMZjZQaR4HtjKgeqmVvKv7ndYzu3/gZj1OjMWbzRX0jiE7I9HkScolMi7EllElubyVsSCVl2ka0sEXZp4YYTko2GW85h1XSvKx6btV7uKrUbvOMinACp3AOHlxDDe6hDg1gIOAFXuHNeXbenQ/nc95acPKZY1iA8/ULdGaYaQ==</latexit>

Add sea quarks

radiatively


