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Beyond the BSM



The Puzzle
…or who ordered ALL of that?

What are the other two generations for?
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=US (you and I)

CP violation and the Baryon asymmetry of the universe?

SM cannot do BAU alone 
and neutrinos can have CPV with 2 generations



The Puzzle
…or why are they all over the place?
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…or the narrow vision of a human

Our solutions thus far

Symmetry Localisation  
in Extra Dimension

Froggatt-Nielsen Randall-Sundrum
[Froggatt & Nielsen NPB147, ’79] [Randall & Sundrum PRL83, ’99]

[Grossman & Neubert PLB474, ’00]
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https://raoulma.github.io/research/

L
<latexit sha1_base64="iaAxy7Erv5q8huglTZwoEjxwUs8=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EiGXAxsIiAfMByRH2NnPJmr29Y3dPCEd+gY2FIrb+JDv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk9u533lCpXksH8w0QT+iI8lDzqixUvN+UK64VXcBsk68nFQgR2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz1JJI9R+tjh0Ri6sMiRhrGxJQxbq74mMRlpPo8B2RtSM9ao3F//zeqkJb/yMyyQ1KNlyUZgKYmIy/5oMuUJmxNQSyhS3txI2pooyY7Mp2RC81ZfXSfuq6rlVr3ldqdfzOIpwBudwCR7UoA530IAWMEB4hld4cx6dF+fd+Vi2Fpx85hT+wPn8AaLvjM4=</latexit><latexit sha1_base64="iaAxy7Erv5q8huglTZwoEjxwUs8=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EiGXAxsIiAfMByRH2NnPJmr29Y3dPCEd+gY2FIrb+JDv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk9u533lCpXksH8w0QT+iI8lDzqixUvN+UK64VXcBsk68nFQgR2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz1JJI9R+tjh0Ri6sMiRhrGxJQxbq74mMRlpPo8B2RtSM9ao3F//zeqkJb/yMyyQ1KNlyUZgKYmIy/5oMuUJmxNQSyhS3txI2pooyY7Mp2RC81ZfXSfuq6rlVr3ldqdfzOIpwBudwCR7UoA530IAWMEB4hld4cx6dF+fd+Vi2Fpx85hT+wPn8AaLvjM4=</latexit><latexit sha1_base64="iaAxy7Erv5q8huglTZwoEjxwUs8=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EiGXAxsIiAfMByRH2NnPJmr29Y3dPCEd+gY2FIrb+JDv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk9u533lCpXksH8w0QT+iI8lDzqixUvN+UK64VXcBsk68nFQgR2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz1JJI9R+tjh0Ri6sMiRhrGxJQxbq74mMRlpPo8B2RtSM9ao3F//zeqkJb/yMyyQ1KNlyUZgKYmIy/5oMuUJmxNQSyhS3txI2pooyY7Mp2RC81ZfXSfuq6rlVr3ldqdfzOIpwBudwCR7UoA530IAWMEB4hld4cx6dF+fd+Vi2Fpx85hT+wPn8AaLvjM4=</latexit><latexit sha1_base64="iaAxy7Erv5q8huglTZwoEjxwUs8=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EiGXAxsIiAfMByRH2NnPJmr29Y3dPCEd+gY2FIrb+JDv/jZvkCk18MPB4b4aZeUEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk9u533lCpXksH8w0QT+iI8lDzqixUvN+UK64VXcBsk68nFQgR2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz1JJI9R+tjh0Ri6sMiRhrGxJQxbq74mMRlpPo8B2RtSM9ao3F//zeqkJb/yMyyQ1KNlyUZgKYmIy/5oMuUJmxNQSyhS3txI2pooyY7Mp2RC81ZfXSfuq6rlVr3ldqdfzOIpwBudwCR7UoA530IAWMEB4hld4cx6dF+fd+Vi2Fpx85hT+wPn8AaLvjM4=</latexit>

[Anselm & Berezhiani NPB484, ’96]
… …



The Clockwork mechanism

V = �
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�⇤
N�3

N�1 + �⇤
N�1�

3
N�2 + · · ·+ �⇤

1�
3
0

�
<latexit sha1_base64="/CW2S5+D4OjxlrkRb3uoOlWu4Ks="></latexit><latexit sha1_base64="/CW2S5+D4OjxlrkRb3uoOlWu4Ks="></latexit><latexit sha1_base64="/CW2S5+D4OjxlrkRb3uoOlWu4Ks="></latexit><latexit sha1_base64="/CW2S5+D4OjxlrkRb3uoOlWu4Ks="></latexit>

a0
f
GG̃ ! a

3Nf
GG̃

<latexit sha1_base64="ok1Xq8De4YqyNGECd0inXTz8agM=">AAACKHicbVDLSgMxFM3UV62vUZdugkVwVWZU0J0FQV1JBWsLnVoymTttaOZBkhFKmM9x46+4EVGkW7/E9IFo64WQwznncu89fsqZVI4ztAoLi0vLK8XV0tr6xuaWvb1zL5NMUKjThCei6RMJnMVQV0xxaKYCSORzaPj9i5HeeAQhWRLfqUEK7Yh0YxYySpShOva5FwpCtSYdJ891mF95ivEAsPmTieSNh2gBQU5yffxwg8Mc/9g6dtmpOOPC88CdgjKaVq1jv3lBQrMIYkU5kbLlOqlqayIUoxzykpdJSAntky60DIxJBLKtxzvk+MAwAQ4TYV6s8Jj93aFJJOUg8o0zIqonZ7UR+Z/WylR41tYsTjMFMZ0MCjOOVYJHqeGACaCKDwwgVDCzK6Y9YuJRJtuSCcGdPXke3B9VXKfi3p6Uq5fTOIpoD+2jQ+SiU1RF16iG6oiiJ/SC3tGH9Wy9Wp/WcGItWNOeXfSnrK9vUjenTg==</latexit><latexit sha1_base64="ok1Xq8De4YqyNGECd0inXTz8agM=">AAACKHicbVDLSgMxFM3UV62vUZdugkVwVWZU0J0FQV1JBWsLnVoymTttaOZBkhFKmM9x46+4EVGkW7/E9IFo64WQwznncu89fsqZVI4ztAoLi0vLK8XV0tr6xuaWvb1zL5NMUKjThCei6RMJnMVQV0xxaKYCSORzaPj9i5HeeAQhWRLfqUEK7Yh0YxYySpShOva5FwpCtSYdJ891mF95ivEAsPmTieSNh2gBQU5yffxwg8Mc/9g6dtmpOOPC88CdgjKaVq1jv3lBQrMIYkU5kbLlOqlqayIUoxzykpdJSAntky60DIxJBLKtxzvk+MAwAQ4TYV6s8Jj93aFJJOUg8o0zIqonZ7UR+Z/WylR41tYsTjMFMZ0MCjOOVYJHqeGACaCKDwwgVDCzK6Y9YuJRJtuSCcGdPXke3B9VXKfi3p6Uq5fTOIpoD+2jQ+SiU1RF16iG6oiiJ/SC3tGH9Wy9Wp/WcGItWNOeXfSnrK9vUjenTg==</latexit><latexit sha1_base64="ok1Xq8De4YqyNGECd0inXTz8agM=">AAACKHicbVDLSgMxFM3UV62vUZdugkVwVWZU0J0FQV1JBWsLnVoymTttaOZBkhFKmM9x46+4EVGkW7/E9IFo64WQwznncu89fsqZVI4ztAoLi0vLK8XV0tr6xuaWvb1zL5NMUKjThCei6RMJnMVQV0xxaKYCSORzaPj9i5HeeAQhWRLfqUEK7Yh0YxYySpShOva5FwpCtSYdJ891mF95ivEAsPmTieSNh2gBQU5yffxwg8Mc/9g6dtmpOOPC88CdgjKaVq1jv3lBQrMIYkU5kbLlOqlqayIUoxzykpdJSAntky60DIxJBLKtxzvk+MAwAQ4TYV6s8Jj93aFJJOUg8o0zIqonZ7UR+Z/WylR41tYsTjMFMZ0MCjOOVYJHqeGACaCKDwwgVDCzK6Y9YuJRJtuSCcGdPXke3B9VXKfi3p6Uq5fTOIpoD+2jQ+SiU1RF16iG6oiiJ/SC3tGH9Wy9Wp/WcGItWNOeXfSnrK9vUjenTg==</latexit><latexit sha1_base64="ok1Xq8De4YqyNGECd0inXTz8agM=">AAACKHicbVDLSgMxFM3UV62vUZdugkVwVWZU0J0FQV1JBWsLnVoymTttaOZBkhFKmM9x46+4EVGkW7/E9IFo64WQwznncu89fsqZVI4ztAoLi0vLK8XV0tr6xuaWvb1zL5NMUKjThCei6RMJnMVQV0xxaKYCSORzaPj9i5HeeAQhWRLfqUEK7Yh0YxYySpShOva5FwpCtSYdJ891mF95ivEAsPmTieSNh2gBQU5yffxwg8Mc/9g6dtmpOOPC88CdgjKaVq1jv3lBQrMIYkU5kbLlOqlqayIUoxzykpdJSAntky60DIxJBLKtxzvk+MAwAQ4TYV6s8Jj93aFJJOUg8o0zIqonZ7UR+Z/WylR41tYsTjMFMZ0MCjOOVYJHqeGACaCKDwwgVDCzK6Y9YuJRJtuSCcGdPXke3B9VXKfi3p6Uq5fTOIpoD+2jQ+SiU1RF16iG6oiiJ/SC3tGH9Wy9Wp/WcGItWNOeXfSnrK9vUjenTg==</latexit>

Scalars [Choi & Im, JHEP1601, ’16]
[Kaplan & Rattazzi PRD93, ’16]

N N � 1 N � 2 . . . 0
U(1) : 1 1/3 1/32 ... 1/3N

<latexit sha1_base64="VyCtr47+s/zV1FxquQJRLAqZ5lg="></latexit><latexit sha1_base64="VyCtr47+s/zV1FxquQJRLAqZ5lg="></latexit><latexit sha1_base64="VyCtr47+s/zV1FxquQJRLAqZ5lg="></latexit><latexit sha1_base64="VyCtr47+s/zV1FxquQJRLAqZ5lg="></latexit>

�j = (f + |�j |)eiaj/f
<latexit sha1_base64="k/P9G66/L3HNhp8iLEp6dyVb69I=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahItREBN0IRTcuK9gHtDVMppN22skkzEyEkmbpxl9x40IRt36CO//GaZqFth64cOace5l7jxsyKpVlfRu5hcWl5ZX8amFtfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV5P/MYDEZIG/E6NQtLxUY9Tj2KktOSY++2wT514kFyWvONx+hiMj8h9TJEzOPESxyxaZSsFnCd2RoogQ9Uxv9rdAEc+4QozJGXLtkLViZFQFDOSFNqRJCHCQ9QjLU058onsxOkhCTzUShd6gdDFFUzV3xMx8qUc+a7u9JHqy1lvIv7ntSLlXXRiysNIEY6nH3kRgyqAk1RglwqCFRtpgrCgeleI+0ggrHR2BR2CPXvyPKmflm2rbN+eFStXWRx5sAcOQAnY4BxUwA2oghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB33xmZ8=</latexit><latexit sha1_base64="k/P9G66/L3HNhp8iLEp6dyVb69I=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahItREBN0IRTcuK9gHtDVMppN22skkzEyEkmbpxl9x40IRt36CO//GaZqFth64cOace5l7jxsyKpVlfRu5hcWl5ZX8amFtfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV5P/MYDEZIG/E6NQtLxUY9Tj2KktOSY++2wT514kFyWvONx+hiMj8h9TJEzOPESxyxaZSsFnCd2RoogQ9Uxv9rdAEc+4QozJGXLtkLViZFQFDOSFNqRJCHCQ9QjLU058onsxOkhCTzUShd6gdDFFUzV3xMx8qUc+a7u9JHqy1lvIv7ntSLlXXRiysNIEY6nH3kRgyqAk1RglwqCFRtpgrCgeleI+0ggrHR2BR2CPXvyPKmflm2rbN+eFStXWRx5sAcOQAnY4BxUwA2oghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB33xmZ8=</latexit><latexit sha1_base64="k/P9G66/L3HNhp8iLEp6dyVb69I=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahItREBN0IRTcuK9gHtDVMppN22skkzEyEkmbpxl9x40IRt36CO//GaZqFth64cOace5l7jxsyKpVlfRu5hcWl5ZX8amFtfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV5P/MYDEZIG/E6NQtLxUY9Tj2KktOSY++2wT514kFyWvONx+hiMj8h9TJEzOPESxyxaZSsFnCd2RoogQ9Uxv9rdAEc+4QozJGXLtkLViZFQFDOSFNqRJCHCQ9QjLU058onsxOkhCTzUShd6gdDFFUzV3xMx8qUc+a7u9JHqy1lvIv7ntSLlXXRiysNIEY6nH3kRgyqAk1RglwqCFRtpgrCgeleI+0ggrHR2BR2CPXvyPKmflm2rbN+eFStXWRx5sAcOQAnY4BxUwA2oghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB33xmZ8=</latexit><latexit sha1_base64="k/P9G66/L3HNhp8iLEp6dyVb69I=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahItREBN0IRTcuK9gHtDVMppN22skkzEyEkmbpxl9x40IRt36CO//GaZqFth64cOace5l7jxsyKpVlfRu5hcWl5ZX8amFtfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV5P/MYDEZIG/E6NQtLxUY9Tj2KktOSY++2wT514kFyWvONx+hiMj8h9TJEzOPESxyxaZSsFnCd2RoogQ9Uxv9rdAEc+4QozJGXLtkLViZFQFDOSFNqRJCHCQ9QjLU058onsxOkhCTzUShd6gdDFFUzV3xMx8qUc+a7u9JHqy1lvIv7ntSLlXXRiysNIEY6nH3kRgyqAk1RglwqCFRtpgrCgeleI+0ggrHR2BR2CPXvyPKmflm2rbN+eFStXWRx5sAcOQAnY4BxUwA2oghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB33xmZ8=</latexit>

The last link of the chain is coupled to an external sector

A nearest neighbor interaction that produces  
a zero mode with exponentially small couplings



The Clockwork mechanism
Fermions

�m
NX

j=1

�
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<latexit sha1_base64="6U2AtTKbFZ//d7+cp3UXe/ocLzk="></latexit><latexit sha1_base64="6U2AtTKbFZ//d7+cp3UXe/ocLzk="></latexit><latexit sha1_base64="6U2AtTKbFZ//d7+cp3UXe/ocLzk="></latexit><latexit sha1_base64="6U2AtTKbFZ//d7+cp3UXe/ocLzk="></latexit>
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<latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="GKIVwRn5qiYy2tl6sAZVlsS6d3E="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit>

[Giudice & McCullough JHEP1702, ’16]

 ̄L,1
<latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit>

..
.

<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,N
<latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit>

 R,0
<latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit>

 R,N
<latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit>

. . .
<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

N + (N + 1)
<latexit sha1_base64="SZK/r+4Ine1RoKH3yjNZC9tNbFM=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahUii7Iuix6MVTqWA/oF1KNs22odlkTbJCWfonvHhQxKt/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZya+sbm1v57cLO7t7+QfHwqKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2keDCTmPoRHgoWMoKNlTp1VCnXK955v1hyq+4caJV4GSlBhka/+NUbSJJEVBjCsdZdz42Nn2JlGOF0WuglmsaYjPGQdi0VOKLaT+f3TtGZVQYolMqWMGiu/p5IcaT1JApsZ4TNSC97M/E/r5uY8NpPmYgTQwVZLAoTjoxEs+fRgClKDJ9Ygoli9lZERlhhYmxEBRuCt/zyKmldVD236t1flmo3WRx5OIFTKIMHV1CDO2hAEwhweIZXeHMenRfn3flYtOacbOYY/sD5/AGdBo5e</latexit><latexit sha1_base64="SZK/r+4Ine1RoKH3yjNZC9tNbFM=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahUii7Iuix6MVTqWA/oF1KNs22odlkTbJCWfonvHhQxKt/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZya+sbm1v57cLO7t7+QfHwqKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2keDCTmPoRHgoWMoKNlTp1VCnXK955v1hyq+4caJV4GSlBhka/+NUbSJJEVBjCsdZdz42Nn2JlGOF0WuglmsaYjPGQdi0VOKLaT+f3TtGZVQYolMqWMGiu/p5IcaT1JApsZ4TNSC97M/E/r5uY8NpPmYgTQwVZLAoTjoxEs+fRgClKDJ9Ygoli9lZERlhhYmxEBRuCt/zyKmldVD236t1flmo3WRx5OIFTKIMHV1CDO2hAEwhweIZXeHMenRfn3flYtOacbOYY/sD5/AGdBo5e</latexit><latexit sha1_base64="SZK/r+4Ine1RoKH3yjNZC9tNbFM=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahUii7Iuix6MVTqWA/oF1KNs22odlkTbJCWfonvHhQxKt/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZya+sbm1v57cLO7t7+QfHwqKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2keDCTmPoRHgoWMoKNlTp1VCnXK955v1hyq+4caJV4GSlBhka/+NUbSJJEVBjCsdZdz42Nn2JlGOF0WuglmsaYjPGQdi0VOKLaT+f3TtGZVQYolMqWMGiu/p5IcaT1JApsZ4TNSC97M/E/r5uY8NpPmYgTQwVZLAoTjoxEs+fRgClKDJ9Ygoli9lZERlhhYmxEBRuCt/zyKmldVD236t1flmo3WRx5OIFTKIMHV1CDO2hAEwhweIZXeHMenRfn3flYtOacbOYY/sD5/AGdBo5e</latexit><latexit sha1_base64="SZK/r+4Ine1RoKH3yjNZC9tNbFM=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahUii7Iuix6MVTqWA/oF1KNs22odlkTbJCWfonvHhQxKt/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZya+sbm1v57cLO7t7+QfHwqKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2keDCTmPoRHgoWMoKNlTp1VCnXK955v1hyq+4caJV4GSlBhka/+NUbSJJEVBjCsdZdz42Nn2JlGOF0WuglmsaYjPGQdi0VOKLaT+f3TtGZVQYolMqWMGiu/p5IcaT1JApsZ4TNSC97M/E/r5uY8NpPmYgTQwVZLAoTjoxEs+fRgClKDJ9Ygoli9lZERlhhYmxEBRuCt/zyKmldVD236t1flmo3WRx5OIFTKIMHV1CDO2hAEwhweIZXeHMenRfn3flYtOacbOYY/sD5/AGdBo5e</latexit>

Weyl fermions, so one is massless

 R '
X

j

1

qN�j
 R,j

<latexit sha1_base64="vSUiRWzF13rurT0clcrW5CZWVxo=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEgMUCUICcYKFiZUKvqQmhI5rtO6tZPUdpCqKH/Bwq+wMIAQK2z8DW6aAVqOZOnonHN1fY8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uQYSwwqeOQhaLlIUkYDUhdUcVIKxIEcY+Rpje8mvjNByIkDYM7NY5Ih6NeQH2KkdKSa5adSFK35kjKyQg6MubuwPEFwomdJqP75OZkkKZZJqkdD1LXLFllKwOcJ3ZOSiBH1TW/nG6IY04ChRmSsm1bkeokSCiKGUmLTixJhPAQ9Uhb0wBxIjtJdlcKD7XShX4o9AsUzNTfEwniUo65p5Mcqb6c9Sbif147Vv5FJ6FBFCsS4OkiP2ZQhXBSEuxSQbBiY00QFlT/FeI+0q0oXWVRl2DPnjxPGqdl2yrbt2elymVeRwHsgwNwBGxwDirgGlRBHWDwCJ7BK3gznowX4934mEYXjHxmD/yB8fkDN/igkQ==</latexit><latexit sha1_base64="vSUiRWzF13rurT0clcrW5CZWVxo=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEgMUCUICcYKFiZUKvqQmhI5rtO6tZPUdpCqKH/Bwq+wMIAQK2z8DW6aAVqOZOnonHN1fY8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uQYSwwqeOQhaLlIUkYDUhdUcVIKxIEcY+Rpje8mvjNByIkDYM7NY5Ih6NeQH2KkdKSa5adSFK35kjKyQg6MubuwPEFwomdJqP75OZkkKZZJqkdD1LXLFllKwOcJ3ZOSiBH1TW/nG6IY04ChRmSsm1bkeokSCiKGUmLTixJhPAQ9Uhb0wBxIjtJdlcKD7XShX4o9AsUzNTfEwniUo65p5Mcqb6c9Sbif147Vv5FJ6FBFCsS4OkiP2ZQhXBSEuxSQbBiY00QFlT/FeI+0q0oXWVRl2DPnjxPGqdl2yrbt2elymVeRwHsgwNwBGxwDirgGlRBHWDwCJ7BK3gznowX4934mEYXjHxmD/yB8fkDN/igkQ==</latexit><latexit sha1_base64="vSUiRWzF13rurT0clcrW5CZWVxo=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEgMUCUICcYKFiZUKvqQmhI5rtO6tZPUdpCqKH/Bwq+wMIAQK2z8DW6aAVqOZOnonHN1fY8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uQYSwwqeOQhaLlIUkYDUhdUcVIKxIEcY+Rpje8mvjNByIkDYM7NY5Ih6NeQH2KkdKSa5adSFK35kjKyQg6MubuwPEFwomdJqP75OZkkKZZJqkdD1LXLFllKwOcJ3ZOSiBH1TW/nG6IY04ChRmSsm1bkeokSCiKGUmLTixJhPAQ9Uhb0wBxIjtJdlcKD7XShX4o9AsUzNTfEwniUo65p5Mcqb6c9Sbif147Vv5FJ6FBFCsS4OkiP2ZQhXBSEuxSQbBiY00QFlT/FeI+0q0oXWVRl2DPnjxPGqdl2yrbt2elymVeRwHsgwNwBGxwDirgGlRBHWDwCJ7BK3gznowX4934mEYXjHxmD/yB8fkDN/igkQ==</latexit><latexit sha1_base64="vSUiRWzF13rurT0clcrW5CZWVxo=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEgMUCUICcYKFiZUKvqQmhI5rtO6tZPUdpCqKH/Bwq+wMIAQK2z8DW6aAVqOZOnonHN1fY8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uQYSwwqeOQhaLlIUkYDUhdUcVIKxIEcY+Rpje8mvjNByIkDYM7NY5Ih6NeQH2KkdKSa5adSFK35kjKyQg6MubuwPEFwomdJqP75OZkkKZZJqkdD1LXLFllKwOcJ3ZOSiBH1TW/nG6IY04ChRmSsm1bkeokSCiKGUmLTixJhPAQ9Uhb0wBxIjtJdlcKD7XShX4o9AsUzNTfEwniUo65p5Mcqb6c9Sbif147Vv5FJ6FBFCsS4OkiP2ZQhXBSEuxSQbBiY00QFlT/FeI+0q0oXWVRl2DPnjxPGqdl2yrbt2elymVeRwHsgwNwBGxwDirgGlRBHWDwCJ7BK3gznowX4934mEYXjHxmD/yB8fkDN/igkQ==</latexit>

Zero mode

q>>1



Clockworked flavour
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<latexit sha1_base64="LqIEDzfkbUE6mLRqRxLyyGXdsUI="></latexit><latexit sha1_base64="LqIEDzfkbUE6mLRqRxLyyGXdsUI="></latexit><latexit sha1_base64="LqIEDzfkbUE6mLRqRxLyyGXdsUI="></latexit><latexit sha1_base64="LqIEDzfkbUE6mLRqRxLyyGXdsUI="></latexit>

Yij = q�NQ(i)Y 0
ijq

�Nu(j)

<latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit>

[RA, Carmona, Camalich, Dillon, Kamenik, Zupan ’18]

0
<latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit>

0
<latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit><latexit sha1_base64="ESFYCIS3MTlMMbBLNCmyresR6dU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZquYNqza27C5B14hWkBgWag+pXf5iwLEZpmKBa9zw3NUFOleFM4KzSzzSmlE3oCHuWShqjDvLFoTNyYZUhiRJlSxqyUH9P5DTWehqHtjOmZqxXvbn4n9fLTHQb5FymmUHJlouiTBCTkPnXZMgVMiOmllCmuL2VsDFVlBmbTcWG4K2+vE7aV3XPrXut61qjUcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w94f4yy</latexit>

k = 0
<latexit sha1_base64="1/UqG5vzyzqDfyzDjvI/tgLVzSM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBel4MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/BcY1s</latexit><latexit sha1_base64="1/UqG5vzyzqDfyzDjvI/tgLVzSM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBel4MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/BcY1s</latexit><latexit sha1_base64="1/UqG5vzyzqDfyzDjvI/tgLVzSM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBel4MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/BcY1s</latexit><latexit sha1_base64="1/UqG5vzyzqDfyzDjvI/tgLVzSM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBel4MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/BcY1s</latexit>

H
<latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit>

Q(i)
L,0 =

1

qNQ(i)
Q(i)

L + fk
Q(i)(Q

0)(i)L,k
<latexit sha1_base64="LW8LMue5rFBY7mXhJJrW8nqwiw0="></latexit><latexit sha1_base64="LW8LMue5rFBY7mXhJJrW8nqwiw0="></latexit><latexit sha1_base64="LW8LMue5rFBY7mXhJJrW8nqwiw0="></latexit><latexit sha1_base64="LW8LMue5rFBY7mXhJJrW8nqwiw0="></latexit>

We turn to the 
mass basis

The zero modes have  
suppressed Yukawas!

Same for u, d

Q(i)
L,k , u

(i)
R,k , d

(i)
R,k

<latexit sha1_base64="2R9awBq2ezeD+l87UBNTfHzcUEg=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKoSSqKDLghsXLlqxF2himEwm7dDJhZmJUEIexI2v4saFIm5cCL6N0zaL2vrDwM93zuHM+b2EUSFN80crrayurW+UNytb2zu7e/r+QUfEKcekjWMW856HBGE0Im1JJSO9hBMUeox0vdH1pN59JFzQOLqX44Q4IRpENKAYSYVc/bzlZrfGKH/IavQ0tw3DNmDqZncLyJ9Hrl416+ZUcNlYhamCQk1X/7L9GKchiSRmSIi+ZSbSyRCXFDOSV+xUkAThERqQvrIRColwsulxOTxRxIdBzNWLJJzS+YkMhUKMQ091hkgOxWJtAv+r9VMZXDkZjZJUkgjPFgUpgzKGk6SgTznBko2VQZhT9VeIh4gjLFWeFRWCtXjysumc1S2zbrUuqo1GEUcZHIFjUAMWuAQNcAOaoA0weAIv4A28a8/aq/ahfc5aS1oxcwj+SPv+BQYdn3M=</latexit><latexit sha1_base64="2R9awBq2ezeD+l87UBNTfHzcUEg=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKoSSqKDLghsXLlqxF2himEwm7dDJhZmJUEIexI2v4saFIm5cCL6N0zaL2vrDwM93zuHM+b2EUSFN80crrayurW+UNytb2zu7e/r+QUfEKcekjWMW856HBGE0Im1JJSO9hBMUeox0vdH1pN59JFzQOLqX44Q4IRpENKAYSYVc/bzlZrfGKH/IavQ0tw3DNmDqZncLyJ9Hrl416+ZUcNlYhamCQk1X/7L9GKchiSRmSIi+ZSbSyRCXFDOSV+xUkAThERqQvrIRColwsulxOTxRxIdBzNWLJJzS+YkMhUKMQ091hkgOxWJtAv+r9VMZXDkZjZJUkgjPFgUpgzKGk6SgTznBko2VQZhT9VeIh4gjLFWeFRWCtXjysumc1S2zbrUuqo1GEUcZHIFjUAMWuAQNcAOaoA0weAIv4A28a8/aq/ahfc5aS1oxcwj+SPv+BQYdn3M=</latexit><latexit sha1_base64="2R9awBq2ezeD+l87UBNTfHzcUEg=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKoSSqKDLghsXLlqxF2himEwm7dDJhZmJUEIexI2v4saFIm5cCL6N0zaL2vrDwM93zuHM+b2EUSFN80crrayurW+UNytb2zu7e/r+QUfEKcekjWMW856HBGE0Im1JJSO9hBMUeox0vdH1pN59JFzQOLqX44Q4IRpENKAYSYVc/bzlZrfGKH/IavQ0tw3DNmDqZncLyJ9Hrl416+ZUcNlYhamCQk1X/7L9GKchiSRmSIi+ZSbSyRCXFDOSV+xUkAThERqQvrIRColwsulxOTxRxIdBzNWLJJzS+YkMhUKMQ091hkgOxWJtAv+r9VMZXDkZjZJUkgjPFgUpgzKGk6SgTznBko2VQZhT9VeIh4gjLFWeFRWCtXjysumc1S2zbrUuqo1GEUcZHIFjUAMWuAQNcAOaoA0weAIv4A28a8/aq/ahfc5aS1oxcwj+SPv+BQYdn3M=</latexit><latexit sha1_base64="2R9awBq2ezeD+l87UBNTfHzcUEg=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKoSSqKDLghsXLlqxF2himEwm7dDJhZmJUEIexI2v4saFIm5cCL6N0zaL2vrDwM93zuHM+b2EUSFN80crrayurW+UNytb2zu7e/r+QUfEKcekjWMW856HBGE0Im1JJSO9hBMUeox0vdH1pN59JFzQOLqX44Q4IRpENKAYSYVc/bzlZrfGKH/IavQ0tw3DNmDqZncLyJ9Hrl416+ZUcNlYhamCQk1X/7L9GKchiSRmSIi+ZSbSyRCXFDOSV+xUkAThERqQvrIRColwsulxOTxRxIdBzNWLJJzS+YkMhUKMQ091hkgOxWJtAv+r9VMZXDkZjZJUkgjPFgUpgzKGk6SgTznBko2VQZhT9VeIh4gjLFWeFRWCtXjysumc1S2zbrUuqo1GEUcZHIFjUAMWuAQNcAOaoA0weAIv4A28a8/aq/ahfc5aS1oxcwj+SPv+BQYdn3M=</latexit>



Clockworked flavour
Fermions

Yij = q�NQ(i)Y 0
ijq

�Nu(j)

<latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit><latexit sha1_base64="R00k5X3pN3vL9K7Ad6Xg4ohlREM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqmBJRNCNUBDElbRgL9KmYTKdttNOJnFmIpSQd3Djq7hxoYhbN+58G6dtFtr6w8DPd87hzPm9kFGpLOvbyCwsLi2vZFdza+sbm1vm9k5NBpHApIoDFoiGhyRhlJOqooqRRigI8j1G6t7wclyvPxAhacBv1Sgkjo96nHYpRkoj1zy6c2M6SC7gfTs+vnHjSoEeJskUtq0URoWBhq6Zt4rWRHDe2KnJg1Rl1/xqdQIc+YQrzJCUTdsKlRMjoShmJMm1IklChIeoR5racuQT6cSTmxJ4oEkHdgOhH1dwQn9PxMiXcuR7utNHqi9na2P4X60Zqe65E1MeRopwPF3UjRhUARwHBDtUEKzYSBuEBdV/hbiPBMJKx5jTIdizJ8+b2knRtop25TRfukrjyII9sA8KwAZnoASuQRlUAQaP4Bm8gjfjyXgx3o2PaWvGSGd2wR8Znz8hvZ2x</latexit>

Down typeUp type

This hierarchical structure sets masses and mixings as familiar from RS

(VCKM )ij ⇠
qNQ(j)

qNQ(i)
, i < j; mi ⇠ v q�NQ(i)�Nu(i)

<latexit sha1_base64="yLEoK4NLRP07hmuvi8ihMqLJuNM="></latexit><latexit sha1_base64="yLEoK4NLRP07hmuvi8ihMqLJuNM="></latexit><latexit sha1_base64="yLEoK4NLRP07hmuvi8ihMqLJuNM="></latexit><latexit sha1_base64="yLEoK4NLRP07hmuvi8ihMqLJuNM="></latexit>

q ⇠ 1/� ⇠ 5
<latexit sha1_base64="hhraTd7qW6/ZtvCDOz+3w0fdUcI=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITCVBIBgrsTAWiT6kNqocx2mtOk6wHaQSVfwKCwMIsfIfbPwNTpsBWo5k6fice+Tr4yecKe0431ZpaXllda28XtnY3NresXf3WipOJaFNEvNYdnysKGeCNjXTnHYSSXHkc9r2R9e5336gUrFY3OlxQr0IDwQLGcHaSH374L6nWOSe9rjJBDi/oIu+XXVqzhRokbgFqUKBRt/+6gUxSSMqNOFYqa7rJNrLsNSMcDqp9FJFE0xGeEC7hgocUeVl0+0n6NgoAQpjaY7QaKr+TmQ4Umoc+WYywnqo5r1c/M/rpjq88jImklRTQWYPhSlHOkZ5FShgkhLNx4ZgIpnZFZEhlphoU1jFlODOf3mRtM5qrlNzb8+r9XpRRxkO4QhOwIVLqMMNNKAJBB7hGV7hzXqyXqx362M2WrKKzD78gfX5A45LlJ4=</latexit><latexit sha1_base64="hhraTd7qW6/ZtvCDOz+3w0fdUcI=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITCVBIBgrsTAWiT6kNqocx2mtOk6wHaQSVfwKCwMIsfIfbPwNTpsBWo5k6fice+Tr4yecKe0431ZpaXllda28XtnY3NresXf3WipOJaFNEvNYdnysKGeCNjXTnHYSSXHkc9r2R9e5336gUrFY3OlxQr0IDwQLGcHaSH374L6nWOSe9rjJBDi/oIu+XXVqzhRokbgFqUKBRt/+6gUxSSMqNOFYqa7rJNrLsNSMcDqp9FJFE0xGeEC7hgocUeVl0+0n6NgoAQpjaY7QaKr+TmQ4Umoc+WYywnqo5r1c/M/rpjq88jImklRTQWYPhSlHOkZ5FShgkhLNx4ZgIpnZFZEhlphoU1jFlODOf3mRtM5qrlNzb8+r9XpRRxkO4QhOwIVLqMMNNKAJBB7hGV7hzXqyXqx362M2WrKKzD78gfX5A45LlJ4=</latexit><latexit sha1_base64="hhraTd7qW6/ZtvCDOz+3w0fdUcI=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITCVBIBgrsTAWiT6kNqocx2mtOk6wHaQSVfwKCwMIsfIfbPwNTpsBWo5k6fice+Tr4yecKe0431ZpaXllda28XtnY3NresXf3WipOJaFNEvNYdnysKGeCNjXTnHYSSXHkc9r2R9e5336gUrFY3OlxQr0IDwQLGcHaSH374L6nWOSe9rjJBDi/oIu+XXVqzhRokbgFqUKBRt/+6gUxSSMqNOFYqa7rJNrLsNSMcDqp9FJFE0xGeEC7hgocUeVl0+0n6NgoAQpjaY7QaKr+TmQ4Umoc+WYywnqo5r1c/M/rpjq88jImklRTQWYPhSlHOkZ5FShgkhLNx4ZgIpnZFZEhlphoU1jFlODOf3mRtM5qrlNzb8+r9XpRRxkO4QhOwIVLqMMNNKAJBB7hGV7hzXqyXqx362M2WrKKzD78gfX5A45LlJ4=</latexit><latexit sha1_base64="hhraTd7qW6/ZtvCDOz+3w0fdUcI=">AAAB/XicbVC7TsMwFL0pr1Je4bGxWFRITCVBIBgrsTAWiT6kNqocx2mtOk6wHaQSVfwKCwMIsfIfbPwNTpsBWo5k6fice+Tr4yecKe0431ZpaXllda28XtnY3NresXf3WipOJaFNEvNYdnysKGeCNjXTnHYSSXHkc9r2R9e5336gUrFY3OlxQr0IDwQLGcHaSH374L6nWOSe9rjJBDi/oIu+XXVqzhRokbgFqUKBRt/+6gUxSSMqNOFYqa7rJNrLsNSMcDqp9FJFE0xGeEC7hgocUeVl0+0n6NgoAQpjaY7QaKr+TmQ4Umoc+WYywnqo5r1c/M/rpjq88jImklRTQWYPhSlHOkZ5FShgkhLNx4ZgIpnZFZEhlphoU1jFlODOf3mRtM5qrlNzb8+r9XpRRxkO4QhOwIVLqMMNNKAJBB7hGV7hzXqyXqx362M2WrKKzD78gfX5A45LlJ4=</latexit>

So the natural choice of length for chains is:



Flavour phenomenology
The Flavour Gears
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�NQ(i)H̃f
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u(j)u

(j)
R,k
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<latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit>

H
<latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit><latexit sha1_base64="7pYpRvgr/F/tvxkWcwURBIko3xo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeClx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT+4XffUKleSwfzCxBP6JjyUPOqLFSqzEsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXuq3U63kcRbiAS7gGD2pQhwY0oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AnN+Myg==</latexit>

SM
<latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit>

SM
<latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit>

SM
<latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit>

q�N
<latexit sha1_base64="3fBks0Vp6AIwLDWK+BILa42u/h4=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgxbIrgh4LXjxJBfsB7VqyabaNzSZrkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzwkRwYz3vCxWWlldW14rrpY3Nre2d8u5e06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXU791iPThit5a8cJC2IykDzilFgnNR/uspPrSa9c8areDPgv8XNSgRz1Xvmz21c0jZm0VBBjOr6X2CAj2nIq2KTUTQ1LCB2RAes4KknMTJDNrp3gI6f0caS0K2nxTP05kZHYmHEcus6Y2KFZ9Kbif14ntdFFkHGZpJZJOl8UpQJbhaev4z7XjFoxdoRQzd2tmA6JJtS6gEouBH/x5b+keVr1vap/c1ap1fI4inAAh3AMPpxDDa6gDg2gcA9P8AKvSKFn9Ibe560FlM/swy+gj29aUY72</latexit><latexit sha1_base64="3fBks0Vp6AIwLDWK+BILa42u/h4=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgxbIrgh4LXjxJBfsB7VqyabaNzSZrkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzwkRwYz3vCxWWlldW14rrpY3Nre2d8u5e06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXU791iPThit5a8cJC2IykDzilFgnNR/uspPrSa9c8areDPgv8XNSgRz1Xvmz21c0jZm0VBBjOr6X2CAj2nIq2KTUTQ1LCB2RAes4KknMTJDNrp3gI6f0caS0K2nxTP05kZHYmHEcus6Y2KFZ9Kbif14ntdFFkHGZpJZJOl8UpQJbhaev4z7XjFoxdoRQzd2tmA6JJtS6gEouBH/x5b+keVr1vap/c1ap1fI4inAAh3AMPpxDDa6gDg2gcA9P8AKvSKFn9Ibe560FlM/swy+gj29aUY72</latexit><latexit sha1_base64="3fBks0Vp6AIwLDWK+BILa42u/h4=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgxbIrgh4LXjxJBfsB7VqyabaNzSZrkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzwkRwYz3vCxWWlldW14rrpY3Nre2d8u5e06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXU791iPThit5a8cJC2IykDzilFgnNR/uspPrSa9c8areDPgv8XNSgRz1Xvmz21c0jZm0VBBjOr6X2CAj2nIq2KTUTQ1LCB2RAes4KknMTJDNrp3gI6f0caS0K2nxTP05kZHYmHEcus6Y2KFZ9Kbif14ntdFFkHGZpJZJOl8UpQJbhaev4z7XjFoxdoRQzd2tmA6JJtS6gEouBH/x5b+keVr1vap/c1ap1fI4inAAh3AMPpxDDa6gDg2gcA9P8AKvSKFn9Ibe560FlM/swy+gj29aUY72</latexit><latexit sha1_base64="3fBks0Vp6AIwLDWK+BILa42u/h4=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgxbIrgh4LXjxJBfsB7VqyabaNzSZrkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzwkRwYz3vCxWWlldW14rrpY3Nre2d8u5e06hUU9agSijdDolhgkvWsNwK1k40I3EoWCscXU791iPThit5a8cJC2IykDzilFgnNR/uspPrSa9c8areDPgv8XNSgRz1Xvmz21c0jZm0VBBjOr6X2CAj2nIq2KTUTQ1LCB2RAes4KknMTJDNrp3gI6f0caS0K2nxTP05kZHYmHEcus6Y2KFZ9Kbif14ntdFFkHGZpJZJOl8UpQJbhaev4z7XjFoxdoRQzd2tmA6JJtS6gEouBH/x5b+keVr1vap/c1ap1fI4inAAh3AMPpxDDa6gDg2gcA9P8AKvSKFn9Ibe560FlM/swy+gj29aUY72</latexit>

Flavour protection

M ⇠ qm

�M ⇠ 2m
<latexit sha1_base64="5cMWx9me7i1QgqaYAxUErOZB2eE=">AAACIHicbVBLSwMxGMz6rOtr1aOXYBE8SNktQj0W9eBFqGAf0F2WbJptQ5PsmmSFsvSnePGvePGgiN7015g+BG07ITDMzEfyTZQyqrTrfllLyyura+uFDXtza3tn19nbb6gkk5jUccIS2YqQIowKUtdUM9JKJUE8YqQZ9S9HfvOBSEUTcacHKQk46goaU4y0kUKnchPm/unvGUJfUQ7vOfR9278iTCO4KFDmoVN0S+4YcJ54U1IEU9RC59PvJDjjRGjMkFJtz011kCOpKWZkaPuZIinCfdQlbUMF4kQF+XjBITw2SgfGiTRXaDhW/07kiCs14JFJcqR7atYbiYu8dqbj8yCnIs00EXjyUJwxqBM4agt2qCRYs4EhCEtq/gpxD0mEtenUNiV4syvPk0a55Lkl7/asWL2Y1lEAh+AInAAPVEAVXIMaqAMMHsEzeAVv1pP1Yr1bH5PokjWdOQD/YH3/AFF9n/g=</latexit><latexit sha1_base64="5cMWx9me7i1QgqaYAxUErOZB2eE=">AAACIHicbVBLSwMxGMz6rOtr1aOXYBE8SNktQj0W9eBFqGAf0F2WbJptQ5PsmmSFsvSnePGvePGgiN7015g+BG07ITDMzEfyTZQyqrTrfllLyyura+uFDXtza3tn19nbb6gkk5jUccIS2YqQIowKUtdUM9JKJUE8YqQZ9S9HfvOBSEUTcacHKQk46goaU4y0kUKnchPm/unvGUJfUQ7vOfR9278iTCO4KFDmoVN0S+4YcJ54U1IEU9RC59PvJDjjRGjMkFJtz011kCOpKWZkaPuZIinCfdQlbUMF4kQF+XjBITw2SgfGiTRXaDhW/07kiCs14JFJcqR7atYbiYu8dqbj8yCnIs00EXjyUJwxqBM4agt2qCRYs4EhCEtq/gpxD0mEtenUNiV4syvPk0a55Lkl7/asWL2Y1lEAh+AInAAPVEAVXIMaqAMMHsEzeAVv1pP1Yr1bH5PokjWdOQD/YH3/AFF9n/g=</latexit><latexit sha1_base64="5cMWx9me7i1QgqaYAxUErOZB2eE=">AAACIHicbVBLSwMxGMz6rOtr1aOXYBE8SNktQj0W9eBFqGAf0F2WbJptQ5PsmmSFsvSnePGvePGgiN7015g+BG07ITDMzEfyTZQyqrTrfllLyyura+uFDXtza3tn19nbb6gkk5jUccIS2YqQIowKUtdUM9JKJUE8YqQZ9S9HfvOBSEUTcacHKQk46goaU4y0kUKnchPm/unvGUJfUQ7vOfR9278iTCO4KFDmoVN0S+4YcJ54U1IEU9RC59PvJDjjRGjMkFJtz011kCOpKWZkaPuZIinCfdQlbUMF4kQF+XjBITw2SgfGiTRXaDhW/07kiCs14JFJcqR7atYbiYu8dqbj8yCnIs00EXjyUJwxqBM4agt2qCRYs4EhCEtq/gpxD0mEtenUNiV4syvPk0a55Lkl7/asWL2Y1lEAh+AInAAPVEAVXIMaqAMMHsEzeAVv1pP1Yr1bH5PokjWdOQD/YH3/AFF9n/g=</latexit><latexit sha1_base64="5cMWx9me7i1QgqaYAxUErOZB2eE=">AAACIHicbVBLSwMxGMz6rOtr1aOXYBE8SNktQj0W9eBFqGAf0F2WbJptQ5PsmmSFsvSnePGvePGgiN7015g+BG07ITDMzEfyTZQyqrTrfllLyyura+uFDXtza3tn19nbb6gkk5jUccIS2YqQIowKUtdUM9JKJUE8YqQZ9S9HfvOBSEUTcacHKQk46goaU4y0kUKnchPm/unvGUJfUQ7vOfR9278iTCO4KFDmoVN0S+4YcJ54U1IEU9RC59PvJDjjRGjMkFJtz011kCOpKWZkaPuZIinCfdQlbUMF4kQF+XjBITw2SgfGiTRXaDhW/07kiCs14JFJcqR7atYbiYu8dqbj8yCnIs00EXjyUJwxqBM4agt2qCRYs4EhCEtq/gpxD0mEtenUNiV4syvPk0a55Lkl7/asWL2Y1lEAh+AInAAPVEAVXIMaqAMMHsEzeAVv1pP1Yr1bH5PokjWdOQD/YH3/AFF9n/g=</latexit>



Flavour phenomenology
Low lying resonances

Qualitative understanding:  

dR,k
<latexit sha1_base64="zKxTaIkGbKE8RjcR9Hi1GMf/3ug=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWzmbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkA1Ci6xZbgR2E0V0jgQ2AnGtzO/84RK80Q+mkmKfkyHkkecUWOlTjjIHy7G00G15tbdOcgq8QpSgwLNQfWrHyYsi1EaJqjWPc9NjZ9TZTgTOK30M40pZWM6xJ6lksao/Xx+7pScWSUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvudhFwhM2JiCWWK21sJG1FFmbEJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wcV6I9i</latexit><latexit sha1_base64="zKxTaIkGbKE8RjcR9Hi1GMf/3ug=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWzmbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkA1Ci6xZbgR2E0V0jgQ2AnGtzO/84RK80Q+mkmKfkyHkkecUWOlTjjIHy7G00G15tbdOcgq8QpSgwLNQfWrHyYsi1EaJqjWPc9NjZ9TZTgTOK30M40pZWM6xJ6lksao/Xx+7pScWSUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvudhFwhM2JiCWWK21sJG1FFmbEJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wcV6I9i</latexit><latexit sha1_base64="zKxTaIkGbKE8RjcR9Hi1GMf/3ug=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWzmbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkA1Ci6xZbgR2E0V0jgQ2AnGtzO/84RK80Q+mkmKfkyHkkecUWOlTjjIHy7G00G15tbdOcgq8QpSgwLNQfWrHyYsi1EaJqjWPc9NjZ9TZTgTOK30M40pZWM6xJ6lksao/Xx+7pScWSUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvudhFwhM2JiCWWK21sJG1FFmbEJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wcV6I9i</latexit><latexit sha1_base64="zKxTaIkGbKE8RjcR9Hi1GMf/3ug=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWzmbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkA1Ci6xZbgR2E0V0jgQ2AnGtzO/84RK80Q+mkmKfkyHkkecUWOlTjjIHy7G00G15tbdOcgq8QpSgwLNQfWrHyYsi1EaJqjWPc9NjZ9TZTgTOK30M40pZWM6xJ6lksao/Xx+7pScWSUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvudhFwhM2JiCWWK21sJG1FFmbEJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wcV6I9i</latexit>

uR,k
<latexit sha1_base64="MUpwQICN1Co2Bn5cMnf/WJZmMYY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWz3bRLNpuwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4Q3c78zhPXRiTqEScp92M6UiIUjKKVOtkgf7iIpoNqza27c5BV4hWkBgWag+pXf5iwLOYKmaTG9Dw3RT+nGgWTfFrpZ4anlEV0xHuWKhpz4+fzc6fkzCpDEibalkIyV39P5DQ2ZhIHtjOmODbL3kz8z+tlGN74uVBphlyxxaIwkwQTMvudDIXmDOXEEsq0sLcSNqaaMrQJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAQwTO8wpuTOi/Ou/OxaC05xcwx/IHz+QMwEo9z</latexit><latexit sha1_base64="MUpwQICN1Co2Bn5cMnf/WJZmMYY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWz3bRLNpuwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4Q3c78zhPXRiTqEScp92M6UiIUjKKVOtkgf7iIpoNqza27c5BV4hWkBgWag+pXf5iwLOYKmaTG9Dw3RT+nGgWTfFrpZ4anlEV0xHuWKhpz4+fzc6fkzCpDEibalkIyV39P5DQ2ZhIHtjOmODbL3kz8z+tlGN74uVBphlyxxaIwkwQTMvudDIXmDOXEEsq0sLcSNqaaMrQJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAQwTO8wpuTOi/Ou/OxaC05xcwx/IHz+QMwEo9z</latexit><latexit sha1_base64="MUpwQICN1Co2Bn5cMnf/WJZmMYY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWz3bRLNpuwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4Q3c78zhPXRiTqEScp92M6UiIUjKKVOtkgf7iIpoNqza27c5BV4hWkBgWag+pXf5iwLOYKmaTG9Dw3RT+nGgWTfFrpZ4anlEV0xHuWKhpz4+fzc6fkzCpDEibalkIyV39P5DQ2ZhIHtjOmODbL3kz8z+tlGN74uVBphlyxxaIwkwQTMvudDIXmDOXEEsq0sLcSNqaaMrQJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAQwTO8wpuTOi/Ou/OxaC05xcwx/IHz+QMwEo9z</latexit><latexit sha1_base64="MUpwQICN1Co2Bn5cMnf/WJZmMYY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYj+gDWWz3bRLNpuwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4Q3c78zhPXRiTqEScp92M6UiIUjKKVOtkgf7iIpoNqza27c5BV4hWkBgWag+pXf5iwLOYKmaTG9Dw3RT+nGgWTfFrpZ4anlEV0xHuWKhpz4+fzc6fkzCpDEibalkIyV39P5DQ2ZhIHtjOmODbL3kz8z+tlGN74uVBphlyxxaIwkwQTMvudDIXmDOXEEsq0sLcSNqaaMrQJVWwI3vLLq6R9Wffcund/VWs0ijjKcAKncA4eXEMD7qAJLWAQwTO8wpuTOi/Ou/OxaC05xcwx/IHz+QMwEo9z</latexit>

QL,k
<latexit sha1_base64="OOU32yq6LKIw4mjMghRSERYEDVM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeCFw8eWrAf0Iay2U7aJZtN2N0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEquDau++2srW9sbm2Xdsq7e/sHh5Wj47ZOMsWwxRKRqG5ANQousWW4EdhNFdI4ENgJoruZ33lCpXkiH80kRT+mI8lDzqixUqc5yB8uo+mgUnVr7hxklXgFqUKBxqDy1R8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWURHWHPUklj1H4+P3dKzq0yJGGibElD5urviZzGWk/iwHbG1Iz1sjcT//N6mQlv/ZzLNDMo2WJRmAliEjL7nQy5QmbExBLKFLe3EjamijJjEyrbELzll1dJ+6rmuTWveV2t14s4SnAKZ3ABHtxAHe6hAS1gEMEzvMKbkzovzrvzsWhdc4qZE/gD5/MH73GPSQ==</latexit><latexit sha1_base64="OOU32yq6LKIw4mjMghRSERYEDVM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeCFw8eWrAf0Iay2U7aJZtN2N0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEquDau++2srW9sbm2Xdsq7e/sHh5Wj47ZOMsWwxRKRqG5ANQousWW4EdhNFdI4ENgJoruZ33lCpXkiH80kRT+mI8lDzqixUqc5yB8uo+mgUnVr7hxklXgFqUKBxqDy1R8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWURHWHPUklj1H4+P3dKzq0yJGGibElD5urviZzGWk/iwHbG1Iz1sjcT//N6mQlv/ZzLNDMo2WJRmAliEjL7nQy5QmbExBLKFLe3EjamijJjEyrbELzll1dJ+6rmuTWveV2t14s4SnAKZ3ABHtxAHe6hAS1gEMEzvMKbkzovzrvzsWhdc4qZE/gD5/MH73GPSQ==</latexit><latexit sha1_base64="OOU32yq6LKIw4mjMghRSERYEDVM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeCFw8eWrAf0Iay2U7aJZtN2N0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEquDau++2srW9sbm2Xdsq7e/sHh5Wj47ZOMsWwxRKRqG5ANQousWW4EdhNFdI4ENgJoruZ33lCpXkiH80kRT+mI8lDzqixUqc5yB8uo+mgUnVr7hxklXgFqUKBxqDy1R8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWURHWHPUklj1H4+P3dKzq0yJGGibElD5urviZzGWk/iwHbG1Iz1sjcT//N6mQlv/ZzLNDMo2WJRmAliEjL7nQy5QmbExBLKFLe3EjamijJjEyrbELzll1dJ+6rmuTWveV2t14s4SnAKZ3ABHtxAHe6hAS1gEMEzvMKbkzovzrvzsWhdc4qZE/gD5/MH73GPSQ==</latexit><latexit sha1_base64="OOU32yq6LKIw4mjMghRSERYEDVM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeCFw8eWrAf0Iay2U7aJZtN2N0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEquDau++2srW9sbm2Xdsq7e/sHh5Wj47ZOMsWwxRKRqG5ANQousWW4EdhNFdI4ENgJoruZ33lCpXkiH80kRT+mI8lDzqixUqc5yB8uo+mgUnVr7hxklXgFqUKBxqDy1R8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWURHWHPUklj1H4+P3dKzq0yJGGibElD5urviZzGWk/iwHbG1Iz1sjcT//N6mQlv/ZzLNDMo2WJRmAliEjL7nQy5QmbExBLKFLe3EjamijJjEyrbELzll1dJ+6rmuTWveV2t14s4SnAKZ3ABHtxAHe6hAS1gEMEzvMKbkzovzrvzsWhdc4qZE/gD5/MH73GPSQ==</latexit>

Mediate d-type FCNC 
suppressed by

Mediate u-type FCNC 
suppressed by

q�NQ
<latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit>

q�NQ
<latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit><latexit sha1_base64="kCfDBfuNcle1gSjXTWJySgnwz5U=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsDHciaGERsLGSBMwHJDHsbeaSJXt7l909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5vmx4Nq47rezsrq2vrGZ28pv7+zu7RcODus6ShTDGotEpJo+1Si4xJrhRmAzVkhDX2DDH95O/cYTKs0j+WDGMXZC2pc84IwaKzVHj+n5fbc66RaKbsmdgSwTLyNFyFDpFr7avYglIUrDBNW65bmx6aRUGc4ETvLtRGNM2ZD2sWWppCHqTjq7d0JOrdIjQaRsSUNm6u+JlIZaj0PfdobUDPSiNxX/81qJCa47KZdxYlCy+aIgEcREZPo86XGFzIixJZQpbm8lbEAVZcZGlLcheIsvL5P6RclzS171sli+yeLIwTGcwBl4cAVluIMK1ICBgGd4hTdn5Lw4787HvHXFyWaO4A+czx+yY4+2</latexit>

Mediate u,d-type FCNC 
suppressed by           , q�Nuq�Nd

<latexit sha1_base64="x5ZlK98UsMSlM1UFKMC6xnmABQA=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcGNJRNCFi4IbV1LBXqCNYTKZtEMnF2cmSol5FDcuFHHrk7jzbZy2WWjrDwMf/zmHc+b3Es6ksqxvo7S0vLK6Vl6vbGxube+Y1d22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijy0m980CFZHF0q8YJdUI8iFjACFbacs3q/V12fO2mOZqBn7tmzapbU6FFsAuoQaGma371/ZikIY0U4VjKnm0lysmwUIxwmlf6qaQJJiM8oD2NEQ6pdLLp6Tk61I6PgljoFyk0dX9PZDiUchx6ujPEaijnaxPzv1ovVcG5k7EoSRWNyGxRkHKkYjTJAflMUKL4WAMmgulbERligYnSaVV0CPb8lxehfVK3rbp9c1prXBRxlGEfDuAIbDiDBlxBE1pA4BGe4RXejCfjxXg3PmatJaOY2YM/Mj5/AJmJk4o=</latexit><latexit sha1_base64="x5ZlK98UsMSlM1UFKMC6xnmABQA=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcGNJRNCFi4IbV1LBXqCNYTKZtEMnF2cmSol5FDcuFHHrk7jzbZy2WWjrDwMf/zmHc+b3Es6ksqxvo7S0vLK6Vl6vbGxube+Y1d22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijy0m980CFZHF0q8YJdUI8iFjACFbacs3q/V12fO2mOZqBn7tmzapbU6FFsAuoQaGma371/ZikIY0U4VjKnm0lysmwUIxwmlf6qaQJJiM8oD2NEQ6pdLLp6Tk61I6PgljoFyk0dX9PZDiUchx6ujPEaijnaxPzv1ovVcG5k7EoSRWNyGxRkHKkYjTJAflMUKL4WAMmgulbERligYnSaVV0CPb8lxehfVK3rbp9c1prXBRxlGEfDuAIbDiDBlxBE1pA4BGe4RXejCfjxXg3PmatJaOY2YM/Mj5/AJmJk4o=</latexit><latexit sha1_base64="x5ZlK98UsMSlM1UFKMC6xnmABQA=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcGNJRNCFi4IbV1LBXqCNYTKZtEMnF2cmSol5FDcuFHHrk7jzbZy2WWjrDwMf/zmHc+b3Es6ksqxvo7S0vLK6Vl6vbGxube+Y1d22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijy0m980CFZHF0q8YJdUI8iFjACFbacs3q/V12fO2mOZqBn7tmzapbU6FFsAuoQaGma371/ZikIY0U4VjKnm0lysmwUIxwmlf6qaQJJiM8oD2NEQ6pdLLp6Tk61I6PgljoFyk0dX9PZDiUchx6ujPEaijnaxPzv1ovVcG5k7EoSRWNyGxRkHKkYjTJAflMUKL4WAMmgulbERligYnSaVV0CPb8lxehfVK3rbp9c1prXBRxlGEfDuAIbDiDBlxBE1pA4BGe4RXejCfjxXg3PmatJaOY2YM/Mj5/AJmJk4o=</latexit><latexit sha1_base64="x5ZlK98UsMSlM1UFKMC6xnmABQA=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcGNJRNCFi4IbV1LBXqCNYTKZtEMnF2cmSol5FDcuFHHrk7jzbZy2WWjrDwMf/zmHc+b3Es6ksqxvo7S0vLK6Vl6vbGxube+Y1d22jFNBaIvEPBZdD0vKWURbiilOu4mgOPQ47Xijy0m980CFZHF0q8YJdUI8iFjACFbacs3q/V12fO2mOZqBn7tmzapbU6FFsAuoQaGma371/ZikIY0U4VjKnm0lysmwUIxwmlf6qaQJJiM8oD2NEQ6pdLLp6Tk61I6PgljoFyk0dX9PZDiUchx6ujPEaijnaxPzv1ovVcG5k7EoSRWNyGxRkHKkYjTJAflMUKL4WAMmgulbERligYnSaVV0CPb8lxehfVK3rbp9c1prXBRxlGEfDuAIbDiDBlxBE1pA4BGe4RXejCfjxXg3PmatJaOY2YM/Mj5/AJmJk4o=</latexit>

0.5TeV
<latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit>

0.5TeV
<latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit><latexit sha1_base64="sOizELSJQrCfgL6Lilfu5Md/SeA=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8cK/YImlM122i7dbMLuRiihf8OLB0W8+me8+W/ctjlo9cHA470ZZuZFqeDaeN6XU1pb39jcKm9Xdnb39g+qh0dtnWSKYYslIlHdiGoUXGLLcCOwmyqkcSSwE03u5n7nEZXmiWyaaYphTEeSDzmjxkqB517lgYpJE9uzfrXmud4C5C/xC1KDAo1+9TMYJCyLURomqNY930tNmFNlOBM4qwSZxpSyCR1hz1JJY9Rhvrh5Rs6sMiDDRNmShizUnxM5jbWexpHtjKkZ61VvLv7n9TIzvA1zLtPMoGTLRcNMEJOQeQBkwBUyI6aWUKa4vZWwMVWUGRtTxYbgr778l7QvXN9z/YfLWv26iKMMJ3AK5+DDDdThHhrQAgYpPMELvDqZ8+y8Oe/L1pJTzBzDLzgf39YykNs=</latexit>

4TeV
<latexit sha1_base64="C21np8UgDwSoxYVNTAPErtYs9VY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V+oVtKJvtpF262YTdjVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/udJ1Sax7Jppgn6ER1JHnJGjZUea1lfRaSJ7dmgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1scfGMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBXExGT+PhlyhcyIqSWUKW5vJWxMFWXGhlSyIXirL6+T9lXVc6veQ61Sv87jKMIZnMMleHADdbiHBrSAgYRneIU3RzsvzrvzsWwtOPnMKfyB8/kD+FSQaA==</latexit><latexit sha1_base64="C21np8UgDwSoxYVNTAPErtYs9VY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V+oVtKJvtpF262YTdjVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/udJ1Sax7Jppgn6ER1JHnJGjZUea1lfRaSJ7dmgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1scfGMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBXExGT+PhlyhcyIqSWUKW5vJWxMFWXGhlSyIXirL6+T9lXVc6veQ61Sv87jKMIZnMMleHADdbiHBrSAgYRneIU3RzsvzrvzsWwtOPnMKfyB8/kD+FSQaA==</latexit><latexit sha1_base64="C21np8UgDwSoxYVNTAPErtYs9VY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V+oVtKJvtpF262YTdjVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/udJ1Sax7Jppgn6ER1JHnJGjZUea1lfRaSJ7dmgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1scfGMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBXExGT+PhlyhcyIqSWUKW5vJWxMFWXGhlSyIXirL6+T9lXVc6veQ61Sv87jKMIZnMMleHADdbiHBrSAgYRneIU3RzsvzrvzsWwtOPnMKfyB8/kD+FSQaA==</latexit><latexit sha1_base64="C21np8UgDwSoxYVNTAPErtYs9VY=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V+oVtKJvtpF262YTdjVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/udJ1Sax7Jppgn6ER1JHnJGjZUea1lfRaSJ7dmgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1scfGMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+hmXSWpQsuWiMBXExGT+PhlyhcyIqSWUKW5vJWxMFWXGhlSyIXirL6+T9lXVc6veQ61Sv87jKMIZnMMleHADdbiHBrSAgYRneIU3RzsvzrvzsWwtOPnMKfyB8/kD+FSQaA==</latexit>



Gear production and decay
The Flavour Gears
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<latexit sha1_base64="l0FF2hKA99cY3cW1cRNo5hf7lIQ="></latexit><latexit sha1_base64="l0FF2hKA99cY3cW1cRNo5hf7lIQ="></latexit><latexit sha1_base64="l0FF2hKA99cY3cW1cRNo5hf7lIQ="></latexit><latexit sha1_base64="l0FF2hKA99cY3cW1cRNo5hf7lIQ="></latexit>
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<latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit><latexit sha1_base64="eSQhLqoxv3iIC1JLbIsgyUcVahM="></latexit>

SM
<latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit>

SM
<latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit><latexit sha1_base64="Lu7Q99qyqVCOLztBPMJ7PQ446WE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyNENDGQHGFvM0mW7O6du3tCOPInbCwUsfXv2Plv3CRXaOKDgcd7M8zMixLBjfX9b6+wsrq2vlHcLG1t7+zulfcPmiZONcMGi0WsWxE1KLjChuVWYCvRSGUk8CEaXU39hyfUhsfq3o4TDCUdKN7njFontbKOluTuZtItV/yqPwNZJkFOKpCj3i1/dXoxSyUqywQ1ph34iQ0zqi1nAielTmowoWxEB9h2VFGJJsxm907IiVN6pB9rV8qSmfp7IqPSmLGMXKekdmgWvan4n9dObf8yzLhKUouKzRf1U0FsTKbPkx7XyKwYO0KZ5u5WwoZUU2ZdRCUXQrD48jJpnlUDvxrcnldqtTyOIhzBMZxCABdQg2uoQwMYCHiGV3jzHr0X7937mLcWvHzmEP7A+/wBtYKPuw==</latexit>
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<latexit sha1_base64="kUFzzvOcCZHZQc30uRS4d/569e4=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEQSiJCLosuNBlhd6gjeFkOmmHziRhZiKU0IUbX8WNC0Xc+hDufBsnbRba+sPAx3/O4cz5g4QzpR3n21pZXVvf2Cxtlbd3dvf27YPDtopTSWiLxDyW3QAU5SyiLc00p91EUhABp51gfJ3XOw9UKhZHTT1JqCdgGLGQEdDG8u1KPwGpGXC/L1J8xvBNDveAmz74dtWpOTPhZXALqKJCDd/+6g9ikgoaacJBqZ7rJNrL8gWE02m5nyqaABnDkPYMRiCo8rLZEVN8YpwBDmNpXqTxzP09kYFQaiIC0ylAj9RiLTf/q/VSHV55GYuSVNOIzBeFKcc6xnkieMAkJZpPDACRzPwVkxFIINrkVjYhuIsnL0P7vOY6NffuolqvF3GUUAUdo1PkoktUR7eogVqIoEf0jF7Rm/VkvVjv1se8dcUqZo7QH1mfP21tl0g=</latexit><latexit sha1_base64="kUFzzvOcCZHZQc30uRS4d/569e4=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEQSiJCLosuNBlhd6gjeFkOmmHziRhZiKU0IUbX8WNC0Xc+hDufBsnbRba+sPAx3/O4cz5g4QzpR3n21pZXVvf2Cxtlbd3dvf27YPDtopTSWiLxDyW3QAU5SyiLc00p91EUhABp51gfJ3XOw9UKhZHTT1JqCdgGLGQEdDG8u1KPwGpGXC/L1J8xvBNDveAmz74dtWpOTPhZXALqKJCDd/+6g9ikgoaacJBqZ7rJNrL8gWE02m5nyqaABnDkPYMRiCo8rLZEVN8YpwBDmNpXqTxzP09kYFQaiIC0ylAj9RiLTf/q/VSHV55GYuSVNOIzBeFKcc6xnkieMAkJZpPDACRzPwVkxFIINrkVjYhuIsnL0P7vOY6NffuolqvF3GUUAUdo1PkoktUR7eogVqIoEf0jF7Rm/VkvVjv1se8dcUqZo7QH1mfP21tl0g=</latexit><latexit sha1_base64="kUFzzvOcCZHZQc30uRS4d/569e4=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEQSiJCLosuNBlhd6gjeFkOmmHziRhZiKU0IUbX8WNC0Xc+hDufBsnbRba+sPAx3/O4cz5g4QzpR3n21pZXVvf2Cxtlbd3dvf27YPDtopTSWiLxDyW3QAU5SyiLc00p91EUhABp51gfJ3XOw9UKhZHTT1JqCdgGLGQEdDG8u1KPwGpGXC/L1J8xvBNDveAmz74dtWpOTPhZXALqKJCDd/+6g9ikgoaacJBqZ7rJNrL8gWE02m5nyqaABnDkPYMRiCo8rLZEVN8YpwBDmNpXqTxzP09kYFQaiIC0ylAj9RiLTf/q/VSHV55GYuSVNOIzBeFKcc6xnkieMAkJZpPDACRzPwVkxFIINrkVjYhuIsnL0P7vOY6NffuolqvF3GUUAUdo1PkoktUR7eogVqIoEf0jF7Rm/VkvVjv1se8dcUqZo7QH1mfP21tl0g=</latexit><latexit sha1_base64="kUFzzvOcCZHZQc30uRS4d/569e4=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEQSiJCLosuNBlhd6gjeFkOmmHziRhZiKU0IUbX8WNC0Xc+hDufBsnbRba+sPAx3/O4cz5g4QzpR3n21pZXVvf2Cxtlbd3dvf27YPDtopTSWiLxDyW3QAU5SyiLc00p91EUhABp51gfJ3XOw9UKhZHTT1JqCdgGLGQEdDG8u1KPwGpGXC/L1J8xvBNDveAmz74dtWpOTPhZXALqKJCDd/+6g9ikgoaacJBqZ7rJNrL8gWE02m5nyqaABnDkPYMRiCo8rLZEVN8YpwBDmNpXqTxzP09kYFQaiIC0ylAj9RiLTf/q/VSHV55GYuSVNOIzBeFKcc6xnkieMAkJZpPDACRzPwVkxFIINrkVjYhuIsnL0P7vOY6NffuolqvF3GUUAUdo1PkoktUR7eogVqIoEf0jF7Rm/VkvVjv1se8dcUqZo7QH1mfP21tl0g=</latexit>
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<latexit sha1_base64="RMGTTWPi+LohVjhc+LXLTNlzbJ0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48JmAckS5id9CZjZh/M9Aoh5Au8eFDEq5/kzb9xkuxBEwsaiqpuuruCVElDrvvtFDY2t7Z3irulvf2Dw6Py8UnLJJkW2BSJSnQn4AaVjLFJkhR2Uo08ChS2g/Hd3G8/oTYyiR9okqIf8WEsQyk4WalB/XLFrboLsHXi5aQCOer98ldvkIgswpiE4sZ0PTclf8o1SaFwVuplBlMuxnyIXUtjHqHxp4tDZ+zCKgMWJtpWTGyh/p6Y8siYSRTYzojTyKx6c/E/r5tReOtPZZxmhLFYLgozxShh86/ZQGoUpCaWcKGlvZWJEddckM2mZEPwVl9eJ62rqudWvcZ1pVbL4yjCGZzDJXhwAzW4hzo0QQDCM7zCm/PovDjvzseyteDkM6fwB87nD9+PjPY=</latexit><latexit sha1_base64="RMGTTWPi+LohVjhc+LXLTNlzbJ0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48JmAckS5id9CZjZh/M9Aoh5Au8eFDEq5/kzb9xkuxBEwsaiqpuuruCVElDrvvtFDY2t7Z3irulvf2Dw6Py8UnLJJkW2BSJSnQn4AaVjLFJkhR2Uo08ChS2g/Hd3G8/oTYyiR9okqIf8WEsQyk4WalB/XLFrboLsHXi5aQCOer98ldvkIgswpiE4sZ0PTclf8o1SaFwVuplBlMuxnyIXUtjHqHxp4tDZ+zCKgMWJtpWTGyh/p6Y8siYSRTYzojTyKx6c/E/r5tReOtPZZxmhLFYLgozxShh86/ZQGoUpCaWcKGlvZWJEddckM2mZEPwVl9eJ62rqudWvcZ1pVbL4yjCGZzDJXhwAzW4hzo0QQDCM7zCm/PovDjvzseyteDkM6fwB87nD9+PjPY=</latexit><latexit sha1_base64="RMGTTWPi+LohVjhc+LXLTNlzbJ0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48JmAckS5id9CZjZh/M9Aoh5Au8eFDEq5/kzb9xkuxBEwsaiqpuuruCVElDrvvtFDY2t7Z3irulvf2Dw6Py8UnLJJkW2BSJSnQn4AaVjLFJkhR2Uo08ChS2g/Hd3G8/oTYyiR9okqIf8WEsQyk4WalB/XLFrboLsHXi5aQCOer98ldvkIgswpiE4sZ0PTclf8o1SaFwVuplBlMuxnyIXUtjHqHxp4tDZ+zCKgMWJtpWTGyh/p6Y8siYSRTYzojTyKx6c/E/r5tReOtPZZxmhLFYLgozxShh86/ZQGoUpCaWcKGlvZWJEddckM2mZEPwVl9eJ62rqudWvcZ1pVbL4yjCGZzDJXhwAzW4hzo0QQDCM7zCm/PovDjvzseyteDkM6fwB87nD9+PjPY=</latexit><latexit sha1_base64="RMGTTWPi+LohVjhc+LXLTNlzbJ0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48JmAckS5id9CZjZh/M9Aoh5Au8eFDEq5/kzb9xkuxBEwsaiqpuuruCVElDrvvtFDY2t7Z3irulvf2Dw6Py8UnLJJkW2BSJSnQn4AaVjLFJkhR2Uo08ChS2g/Hd3G8/oTYyiR9okqIf8WEsQyk4WalB/XLFrboLsHXi5aQCOer98ldvkIgswpiE4sZ0PTclf8o1SaFwVuplBlMuxnyIXUtjHqHxp4tDZ+zCKgMWJtpWTGyh/p6Y8siYSRTYzojTyKx6c/E/r5tReOtPZZxmhLFYLgozxShh86/ZQGoUpCaWcKGlvZWJEddckM2mZEPwVl9eJ62rqudWvcZ1pVbL4yjCGZzDJXhwAzW4hzo0QQDCM7zCm/PovDjvzseyteDkM6fwB87nD9+PjPY=</latexit>

W,Z, h
<latexit sha1_base64="5uScAdOwUzuB3//xrQ5h3pgzwSk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY8FLx4rmLbYhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJb9cea6N+perW3TnIKvEKUoUCzX7lqzdIWBajNExQrbuem5ogp8pwJnBa7mUaU8rGdIhdSyWNUQf5/NgpObfKgESJsiUNmau/J3Iaaz2JQ9sZUzPSy95M/M/rZia6CXIu08ygZItFUSaIScjsczLgCpkRE0soU9zeStiIKsqMzadsQ/CWX14lrcu659a9+6tqo1HEUYJTOIML8OAaGnAHTfCBAYdneIU3RzovzrvzsWhdc4qZE/gD5/MH9X2OGw==</latexit><latexit sha1_base64="5uScAdOwUzuB3//xrQ5h3pgzwSk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY8FLx4rmLbYhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJb9cea6N+perW3TnIKvEKUoUCzX7lqzdIWBajNExQrbuem5ogp8pwJnBa7mUaU8rGdIhdSyWNUQf5/NgpObfKgESJsiUNmau/J3Iaaz2JQ9sZUzPSy95M/M/rZia6CXIu08ygZItFUSaIScjsczLgCpkRE0soU9zeStiIKsqMzadsQ/CWX14lrcu659a9+6tqo1HEUYJTOIML8OAaGnAHTfCBAYdneIU3RzovzrvzsWhdc4qZE/gD5/MH9X2OGw==</latexit><latexit sha1_base64="5uScAdOwUzuB3//xrQ5h3pgzwSk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY8FLx4rmLbYhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJb9cea6N+perW3TnIKvEKUoUCzX7lqzdIWBajNExQrbuem5ogp8pwJnBa7mUaU8rGdIhdSyWNUQf5/NgpObfKgESJsiUNmau/J3Iaaz2JQ9sZUzPSy95M/M/rZia6CXIu08ygZItFUSaIScjsczLgCpkRE0soU9zeStiIKsqMzadsQ/CWX14lrcu659a9+6tqo1HEUYJTOIML8OAaGnAHTfCBAYdneIU3RzovzrvzsWhdc4qZE/gD5/MH9X2OGw==</latexit><latexit sha1_base64="5uScAdOwUzuB3//xrQ5h3pgzwSk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KCURQY8FLx4rmLbYhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJb9cea6N+perW3TnIKvEKUoUCzX7lqzdIWBajNExQrbuem5ogp8pwJnBa7mUaU8rGdIhdSyWNUQf5/NgpObfKgESJsiUNmau/J3Iaaz2JQ9sZUzPSy95M/M/rZia6CXIu08ygZItFUSaIScjsczLgCpkRE0soU9zeStiIKsqMzadsQ/CWX14lrcu659a9+6tqo1HEUYJTOIML8OAaGnAHTfCBAYdneIU3RzovzrvzsWhdc4qZE/gD5/MH9X2OGw==</latexit>
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<latexit sha1_base64="Ls5hBKZf2jBm/+nGMMAYhY8snFM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7AOaUCbTSTt0ZhJmboQair/ixoUibv0Pd/6N0zYLbT1w4XDOvdx7T5QKbsDzvp3Syura+kZ5s7K1vbO75+4ftEySacqaNBGJ7kTEMMEVawIHwTqpZkRGgrWj0c3Ubz8wbXii7mGcslCSgeIxpwSs1HOPAsMHkuAAuGQGB1ria91zq17NmwEvE78gVVSg0XO/gn5CM8kUUEGM6fpeCmFONHAq2KQSZIalhI7IgHUtVcTuCvPZ9RN8apU+jhNtSwGeqb8nciKNGcvIdkoCQ7PoTcX/vG4G8VWYc5VmwBSdL4ozgSHB0yhwn2tGQYwtIVRzeyumQ6IJBRtYxYbgL768TFrnNd+r+XcX1Xq9iKOMjtEJOkM+ukR1dIsaqIkoekTP6BW9OU/Oi/PufMxbS04xc4j+wPn8AaJUlKs=</latexit><latexit sha1_base64="Ls5hBKZf2jBm/+nGMMAYhY8snFM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7AOaUCbTSTt0ZhJmboQair/ixoUibv0Pd/6N0zYLbT1w4XDOvdx7T5QKbsDzvp3Syura+kZ5s7K1vbO75+4ftEySacqaNBGJ7kTEMMEVawIHwTqpZkRGgrWj0c3Ubz8wbXii7mGcslCSgeIxpwSs1HOPAsMHkuAAuGQGB1ria91zq17NmwEvE78gVVSg0XO/gn5CM8kUUEGM6fpeCmFONHAq2KQSZIalhI7IgHUtVcTuCvPZ9RN8apU+jhNtSwGeqb8nciKNGcvIdkoCQ7PoTcX/vG4G8VWYc5VmwBSdL4ozgSHB0yhwn2tGQYwtIVRzeyumQ6IJBRtYxYbgL768TFrnNd+r+XcX1Xq9iKOMjtEJOkM+ukR1dIsaqIkoekTP6BW9OU/Oi/PufMxbS04xc4j+wPn8AaJUlKs=</latexit><latexit sha1_base64="Ls5hBKZf2jBm/+nGMMAYhY8snFM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7AOaUCbTSTt0ZhJmboQair/ixoUibv0Pd/6N0zYLbT1w4XDOvdx7T5QKbsDzvp3Syura+kZ5s7K1vbO75+4ftEySacqaNBGJ7kTEMMEVawIHwTqpZkRGgrWj0c3Ubz8wbXii7mGcslCSgeIxpwSs1HOPAsMHkuAAuGQGB1ria91zq17NmwEvE78gVVSg0XO/gn5CM8kUUEGM6fpeCmFONHAq2KQSZIalhI7IgHUtVcTuCvPZ9RN8apU+jhNtSwGeqb8nciKNGcvIdkoCQ7PoTcX/vG4G8VWYc5VmwBSdL4ozgSHB0yhwn2tGQYwtIVRzeyumQ6IJBRtYxYbgL768TFrnNd+r+XcX1Xq9iKOMjtEJOkM+ukR1dIsaqIkoekTP6BW9OU/Oi/PufMxbS04xc4j+wPn8AaJUlKs=</latexit><latexit sha1_base64="Ls5hBKZf2jBm/+nGMMAYhY8snFM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7AOaUCbTSTt0ZhJmboQair/ixoUibv0Pd/6N0zYLbT1w4XDOvdx7T5QKbsDzvp3Syura+kZ5s7K1vbO75+4ftEySacqaNBGJ7kTEMMEVawIHwTqpZkRGgrWj0c3Ubz8wbXii7mGcslCSgeIxpwSs1HOPAsMHkuAAuGQGB1ria91zq17NmwEvE78gVVSg0XO/gn5CM8kUUEGM6fpeCmFONHAq2KQSZIalhI7IgHUtVcTuCvPZ9RN8apU+jhNtSwGeqb8nciKNGcvIdkoCQ7PoTcX/vG4G8VWYc5VmwBSdL4ozgSHB0yhwn2tGQYwtIVRzeyumQ6IJBRtYxYbgL768TFrnNd+r+XcX1Xq9iKOMjtEJOkM+ukR1dIsaqIkoekTP6BW9OU/Oi/PufMxbS04xc4j+wPn8AaJUlKs=</latexit>

M > 1.3TeV
<latexit sha1_base64="9hnMKXX4rQqHm7AUYcaqBaHmw14=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCCxlmVNCVFNy4ESr0BZ2hZNJMG5pkhiQj1KH4K25cKOLW/3Dn35hpZ6Gt53LhcM695OaECaNKu+63VVpaXlldK69XNja3tnfs3b2WilOJSRPHLJadECnCqCBNTTUjnUQSxENG2uHoJvfbD0QqGouGHick4GggaEQx0kbq2Qd3/mle155znvmSwwZpTXp21XXcKeAi8QpSBQXqPfvL78c45URozJBSXc9NdJAhqSlmZFLxU0UShEdoQLqGCsSJCrLp9RN4bJQ+jGJpWmg4VX9vZIgrNeahmeRID9W8l4v/ed1UR1dBRkWSaiLw7KEoZVDHMI8C9qkkWLOxIQhLam6FeIgkwtoEVjEhePNfXiStM8dzHe/+olqrFXGUwSE4AifAA5egBm5BHTQBBo/gGbyCN+vJerHerY/ZaMkqdvbBH1ifP9bzk4g=</latexit><latexit sha1_base64="9hnMKXX4rQqHm7AUYcaqBaHmw14=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCCxlmVNCVFNy4ESr0BZ2hZNJMG5pkhiQj1KH4K25cKOLW/3Dn35hpZ6Gt53LhcM695OaECaNKu+63VVpaXlldK69XNja3tnfs3b2WilOJSRPHLJadECnCqCBNTTUjnUQSxENG2uHoJvfbD0QqGouGHick4GggaEQx0kbq2Qd3/mle155znvmSwwZpTXp21XXcKeAi8QpSBQXqPfvL78c45URozJBSXc9NdJAhqSlmZFLxU0UShEdoQLqGCsSJCrLp9RN4bJQ+jGJpWmg4VX9vZIgrNeahmeRID9W8l4v/ed1UR1dBRkWSaiLw7KEoZVDHMI8C9qkkWLOxIQhLam6FeIgkwtoEVjEhePNfXiStM8dzHe/+olqrFXGUwSE4AifAA5egBm5BHTQBBo/gGbyCN+vJerHerY/ZaMkqdvbBH1ifP9bzk4g=</latexit><latexit sha1_base64="9hnMKXX4rQqHm7AUYcaqBaHmw14=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCCxlmVNCVFNy4ESr0BZ2hZNJMG5pkhiQj1KH4K25cKOLW/3Dn35hpZ6Gt53LhcM695OaECaNKu+63VVpaXlldK69XNja3tnfs3b2WilOJSRPHLJadECnCqCBNTTUjnUQSxENG2uHoJvfbD0QqGouGHick4GggaEQx0kbq2Qd3/mle155znvmSwwZpTXp21XXcKeAi8QpSBQXqPfvL78c45URozJBSXc9NdJAhqSlmZFLxU0UShEdoQLqGCsSJCrLp9RN4bJQ+jGJpWmg4VX9vZIgrNeahmeRID9W8l4v/ed1UR1dBRkWSaiLw7KEoZVDHMI8C9qkkWLOxIQhLam6FeIgkwtoEVjEhePNfXiStM8dzHe/+olqrFXGUwSE4AifAA5egBm5BHTQBBo/gGbyCN+vJerHerY/ZaMkqdvbBH1ifP9bzk4g=</latexit><latexit sha1_base64="9hnMKXX4rQqHm7AUYcaqBaHmw14=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCCxlmVNCVFNy4ESr0BZ2hZNJMG5pkhiQj1KH4K25cKOLW/3Dn35hpZ6Gt53LhcM695OaECaNKu+63VVpaXlldK69XNja3tnfs3b2WilOJSRPHLJadECnCqCBNTTUjnUQSxENG2uHoJvfbD0QqGouGHick4GggaEQx0kbq2Qd3/mle155znvmSwwZpTXp21XXcKeAi8QpSBQXqPfvL78c45URozJBSXc9NdJAhqSlmZFLxU0UShEdoQLqGCsSJCrLp9RN4bJQ+jGJpWmg4VX9vZIgrNeahmeRID9W8l4v/ed1UR1dBRkWSaiLw7KEoZVDHMI8C9qkkWLOxIQhLam6FeIgkwtoEVjEhePNfXiStM8dzHe/+olqrFXGUwSE4AifAA5egBm5BHTQBBo/gGbyCN+vJerHerY/ZaMkqdvbBH1ifP9bzk4g=</latexit>

Hemisphere 
Reconstruction

13TeV LHC
<latexit sha1_base64="PEdogMoRiEut2se7rW9Cyr9g9Kw=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCh1ISFfRY6KUHDxX6BU0om+22XbqbhN2NUmJ/ihcPinj1l3jz37htc9DWBwOP92aYmRfEnCntON9WbmNza3snv1vY2z84PLKLx20VJZLQFol4JLsBVpSzkLY005x2Y0mxCDjtBJPa3O88UKlYFDb1NKa+wKOQDRnB2kh9u+heeVKgJm17Za+M7uq1vl1yKs4CaJ24GSlBhkbf/vIGEUkEDTXhWKme68TaT7HUjHA6K3iJojEmEzyiPUNDLKjy08XpM3RulAEaRtJUqNFC/T2RYqHUVASmU2A9VqveXPzP6yV6eOunLIwTTUOyXDRMONIRmueABkxSovnUEEwkM7ciMsYSE23SKpgQ3NWX10n7suI6Fff+ulStZnHk4RTO4AJcuIEq1KEBLSDwCM/wCm/Wk/VivVsfy9aclc2cwB9Ynz9ydJIo</latexit><latexit sha1_base64="PEdogMoRiEut2se7rW9Cyr9g9Kw=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCh1ISFfRY6KUHDxX6BU0om+22XbqbhN2NUmJ/ihcPinj1l3jz37htc9DWBwOP92aYmRfEnCntON9WbmNza3snv1vY2z84PLKLx20VJZLQFol4JLsBVpSzkLY005x2Y0mxCDjtBJPa3O88UKlYFDb1NKa+wKOQDRnB2kh9u+heeVKgJm17Za+M7uq1vl1yKs4CaJ24GSlBhkbf/vIGEUkEDTXhWKme68TaT7HUjHA6K3iJojEmEzyiPUNDLKjy08XpM3RulAEaRtJUqNFC/T2RYqHUVASmU2A9VqveXPzP6yV6eOunLIwTTUOyXDRMONIRmueABkxSovnUEEwkM7ciMsYSE23SKpgQ3NWX10n7suI6Fff+ulStZnHk4RTO4AJcuIEq1KEBLSDwCM/wCm/Wk/VivVsfy9aclc2cwB9Ynz9ydJIo</latexit><latexit sha1_base64="PEdogMoRiEut2se7rW9Cyr9g9Kw=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCh1ISFfRY6KUHDxX6BU0om+22XbqbhN2NUmJ/ihcPinj1l3jz37htc9DWBwOP92aYmRfEnCntON9WbmNza3snv1vY2z84PLKLx20VJZLQFol4JLsBVpSzkLY005x2Y0mxCDjtBJPa3O88UKlYFDb1NKa+wKOQDRnB2kh9u+heeVKgJm17Za+M7uq1vl1yKs4CaJ24GSlBhkbf/vIGEUkEDTXhWKme68TaT7HUjHA6K3iJojEmEzyiPUNDLKjy08XpM3RulAEaRtJUqNFC/T2RYqHUVASmU2A9VqveXPzP6yV6eOunLIwTTUOyXDRMONIRmueABkxSovnUEEwkM7ciMsYSE23SKpgQ3NWX10n7suI6Fff+ulStZnHk4RTO4AJcuIEq1KEBLSDwCM/wCm/Wk/VivVsfy9aclc2cwB9Ynz9ydJIo</latexit><latexit sha1_base64="PEdogMoRiEut2se7rW9Cyr9g9Kw=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCh1ISFfRY6KUHDxX6BU0om+22XbqbhN2NUmJ/ihcPinj1l3jz37htc9DWBwOP92aYmRfEnCntON9WbmNza3snv1vY2z84PLKLx20VJZLQFol4JLsBVpSzkLY005x2Y0mxCDjtBJPa3O88UKlYFDb1NKa+wKOQDRnB2kh9u+heeVKgJm17Za+M7uq1vl1yKs4CaJ24GSlBhkbf/vIGEUkEDTXhWKme68TaT7HUjHA6K3iJojEmEzyiPUNDLKjy08XpM3RulAEaRtJUqNFC/T2RYqHUVASmU2A9VqveXPzP6yV6eOunLIwTTUOyXDRMONIRmueABkxSovnUEEwkM7ciMsYSE23SKpgQ3NWX10n7suI6Fff+ulStZnHk4RTO4AJcuIEq1KEBLSDwCM/wCm/Wk/VivVsfy9aclc2cwB9Ynz9ydJIo</latexit>



Symmetry origin and FN
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<latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="GKIVwRn5qiYy2tl6sAZVlsS6d3E="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit>

Can we justify the fermion CW mass matrix with symmetry?

 R,0
<latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit>

 R,N
<latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit>

. . .
<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,1
<latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit>

..
.

<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,N
<latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit>

 R,1
<latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit>



Symmetry origin and FN
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<latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="GKIVwRn5qiYy2tl6sAZVlsS6d3E="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit>

Can we justify the fermion CW mass matrix with symmetry?

 R,0
<latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit>

 R,N
<latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit>

. . .
<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,1
<latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit>

..
.

<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,N
<latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit>

 R,1
<latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit>

(U(1)V )
N

<latexit sha1_base64="mJfGZbigANreSQ6sQItskk6bJqk=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSK0l7IRQY8VL56kgtsW27Vk02wbms0uSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VZR5NBaxagdEM8El8ww3grUTxUgUCNYKRtdTv/XElOaxvDfjhPkRGUgeckqMlR4qXgVXe83q422vVHZr7gxomeCclCFHo1f66vZjmkZMGiqI1h3sJsbPiDKcCjYpdlPNEkJHZMA6lkoSMe1ns4sn6NQqfRTGypY0aKb+nshIpPU4CmxnRMxQL3pT8T+vk5rw0s+4TFLDJJ0vClOBTIym76M+V4waMbaEUMXtrYgOiSLU2JCKNgS8+PIyaZ7VsFvDd+fl+lUeRwGO4QQqgOEC6nADDfCAgoRneIU3RzsvzrvzMW9dcfKZI/gD5/MHXpCPZg==</latexit><latexit sha1_base64="mJfGZbigANreSQ6sQItskk6bJqk=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSK0l7IRQY8VL56kgtsW27Vk02wbms0uSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VZR5NBaxagdEM8El8ww3grUTxUgUCNYKRtdTv/XElOaxvDfjhPkRGUgeckqMlR4qXgVXe83q422vVHZr7gxomeCclCFHo1f66vZjmkZMGiqI1h3sJsbPiDKcCjYpdlPNEkJHZMA6lkoSMe1ns4sn6NQqfRTGypY0aKb+nshIpPU4CmxnRMxQL3pT8T+vk5rw0s+4TFLDJJ0vClOBTIym76M+V4waMbaEUMXtrYgOiSLU2JCKNgS8+PIyaZ7VsFvDd+fl+lUeRwGO4QQqgOEC6nADDfCAgoRneIU3RzsvzrvzMW9dcfKZI/gD5/MHXpCPZg==</latexit><latexit sha1_base64="mJfGZbigANreSQ6sQItskk6bJqk=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSK0l7IRQY8VL56kgtsW27Vk02wbms0uSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VZR5NBaxagdEM8El8ww3grUTxUgUCNYKRtdTv/XElOaxvDfjhPkRGUgeckqMlR4qXgVXe83q422vVHZr7gxomeCclCFHo1f66vZjmkZMGiqI1h3sJsbPiDKcCjYpdlPNEkJHZMA6lkoSMe1ns4sn6NQqfRTGypY0aKb+nshIpPU4CmxnRMxQL3pT8T+vk5rw0s+4TFLDJJ0vClOBTIym76M+V4waMbaEUMXtrYgOiSLU2JCKNgS8+PIyaZ7VsFvDd+fl+lUeRwGO4QQqgOEC6nADDfCAgoRneIU3RzsvzrvzMW9dcfKZI/gD5/MHXpCPZg==</latexit><latexit sha1_base64="mJfGZbigANreSQ6sQItskk6bJqk=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSK0l7IRQY8VL56kgtsW27Vk02wbms0uSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VZR5NBaxagdEM8El8ww3grUTxUgUCNYKRtdTv/XElOaxvDfjhPkRGUgeckqMlR4qXgVXe83q422vVHZr7gxomeCclCFHo1f66vZjmkZMGiqI1h3sJsbPiDKcCjYpdlPNEkJHZMA6lkoSMe1ns4sn6NQqfRTGypY0aKb+nshIpPU4CmxnRMxQL3pT8T+vk5rw0s+4TFLDJJ0vClOBTIym76M+V4waMbaEUMXtrYgOiSLU2JCKNgS8+PIyaZ7VsFvDd+fl+lUeRwGO4QQqgOEC6nADDfCAgoRneIU3RzsvzrvzMW9dcfKZI/gD5/MHXpCPZg==</latexit>

⇥U(1)R,0
<latexit sha1_base64="EQtp61weOODxxiuq5bjygh0Gfx0=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCBSmJCHqsePFYxbSFNoTNdtsu3WzC7kYpsT/FiwdFvPpLvPlv3LY5aOuDgcd7M8zMCxPOlHacb6uwsrq2vlHcLG1t7+zu2eX9popTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdD31Ww9UKhaLez1OqB/hgWB9RrA2UmCXu5pFVCGv6p4E2d2pMwnsilNzZkDLxM1JBXI0Avur24tJGlGhCcdKdVwn0X6GpWaE00mpmyqaYDLCA9oxVGCzz89mp0/QsVF6qB9LU0Kjmfp7IsORUuMoNJ0R1kO16E3F/7xOqvuXfsZEkmoqyHxRP+VIx2iaA+oxSYnmY0MwkczcisgQS0y0SatkQnAXX14mzbOa69Tc2/NK/SqPowiHcARVcOEC6nADDfCAwCM8wyu8WU/Wi/VufcxbC1Y+cwB/YH3+AHNLks4=</latexit><latexit sha1_base64="EQtp61weOODxxiuq5bjygh0Gfx0=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCBSmJCHqsePFYxbSFNoTNdtsu3WzC7kYpsT/FiwdFvPpLvPlv3LY5aOuDgcd7M8zMCxPOlHacb6uwsrq2vlHcLG1t7+zu2eX9popTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdD31Ww9UKhaLez1OqB/hgWB9RrA2UmCXu5pFVCGv6p4E2d2pMwnsilNzZkDLxM1JBXI0Avur24tJGlGhCcdKdVwn0X6GpWaE00mpmyqaYDLCA9oxVGCzz89mp0/QsVF6qB9LU0Kjmfp7IsORUuMoNJ0R1kO16E3F/7xOqvuXfsZEkmoqyHxRP+VIx2iaA+oxSYnmY0MwkczcisgQS0y0SatkQnAXX14mzbOa69Tc2/NK/SqPowiHcARVcOEC6nADDfCAwCM8wyu8WU/Wi/VufcxbC1Y+cwB/YH3+AHNLks4=</latexit><latexit sha1_base64="EQtp61weOODxxiuq5bjygh0Gfx0=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCBSmJCHqsePFYxbSFNoTNdtsu3WzC7kYpsT/FiwdFvPpLvPlv3LY5aOuDgcd7M8zMCxPOlHacb6uwsrq2vlHcLG1t7+zu2eX9popTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdD31Ww9UKhaLez1OqB/hgWB9RrA2UmCXu5pFVCGv6p4E2d2pMwnsilNzZkDLxM1JBXI0Avur24tJGlGhCcdKdVwn0X6GpWaE00mpmyqaYDLCA9oxVGCzz89mp0/QsVF6qB9LU0Kjmfp7IsORUuMoNJ0R1kO16E3F/7xOqvuXfsZEkmoqyHxRP+VIx2iaA+oxSYnmY0MwkczcisgQS0y0SatkQnAXX14mzbOa69Tc2/NK/SqPowiHcARVcOEC6nADDfCAwCM8wyu8WU/Wi/VufcxbC1Y+cwB/YH3+AHNLks4=</latexit><latexit sha1_base64="EQtp61weOODxxiuq5bjygh0Gfx0=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCBSmJCHqsePFYxbSFNoTNdtsu3WzC7kYpsT/FiwdFvPpLvPlv3LY5aOuDgcd7M8zMCxPOlHacb6uwsrq2vlHcLG1t7+zu2eX9popTSahHYh7LdogV5UxQTzPNaTuRFEchp61wdD31Ww9UKhaLez1OqB/hgWB9RrA2UmCXu5pFVCGv6p4E2d2pMwnsilNzZkDLxM1JBXI0Avur24tJGlGhCcdKdVwn0X6GpWaE00mpmyqaYDLCA9oxVGCzz89mp0/QsVF6qB9LU0Kjmfp7IsORUuMoNJ0R1kO16E3F/7xOqvuXfsZEkmoqyHxRP+VIx2iaA+oxSYnmY0MwkczcisgQS0y0SatkQnAXX14mzbOa69Tc2/NK/SqPowiHcARVcOEC6nADDfCAwCM8wyu8WU/Wi/VufcxbC1Y+cwB/YH3+AHNLks4=</latexit>q bifundamental?

<latexit sha1_base64="mAhniflCCB9bs2NMoJqn37L/vNo=">AAACBXicbVDLSsNAFL3xWesr6lIXg0VwISURQXdW3LisYB/QhDKZTtqhk0mcmQgldOPGX3HjQhG3/oM7/8ZJm4W23mHgcM493HtPkHCmtON8WwuLS8srq6W18vrG5ta2vbPbVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvM711gOVisXiTo8S6ke4L1jICNaG6toH98g7yV/myQgFLExFD0dUaMwvx1274lSdSaF54BagAkXVu/aX14tJmvsJx0p1XCfRfoalZoTTcdlLFU0wGeI+7RgozCTlZ5MrxujIMD0UxtJ8odGE/e3IcKTUKApMZ4T1QM1qOfmf1kl1eOFnTCSppoJMB4UpRzpGeSSoxyQlmo8MwEQysysiAywx0Sa4sgnBnT15HjRPq65TdW/PKrWrIo4S7MMhHIML51CDG6hDAwg8wjO8wpv1ZL1Y79bHtHXBKjx78Keszx9XKZfX</latexit><latexit sha1_base64="mAhniflCCB9bs2NMoJqn37L/vNo=">AAACBXicbVDLSsNAFL3xWesr6lIXg0VwISURQXdW3LisYB/QhDKZTtqhk0mcmQgldOPGX3HjQhG3/oM7/8ZJm4W23mHgcM493HtPkHCmtON8WwuLS8srq6W18vrG5ta2vbPbVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvM711gOVisXiTo8S6ke4L1jICNaG6toH98g7yV/myQgFLExFD0dUaMwvx1274lSdSaF54BagAkXVu/aX14tJmvsJx0p1XCfRfoalZoTTcdlLFU0wGeI+7RgozCTlZ5MrxujIMD0UxtJ8odGE/e3IcKTUKApMZ4T1QM1qOfmf1kl1eOFnTCSppoJMB4UpRzpGeSSoxyQlmo8MwEQysysiAywx0Sa4sgnBnT15HjRPq65TdW/PKrWrIo4S7MMhHIML51CDG6hDAwg8wjO8wpv1ZL1Y79bHtHXBKjx78Keszx9XKZfX</latexit><latexit sha1_base64="mAhniflCCB9bs2NMoJqn37L/vNo=">AAACBXicbVDLSsNAFL3xWesr6lIXg0VwISURQXdW3LisYB/QhDKZTtqhk0mcmQgldOPGX3HjQhG3/oM7/8ZJm4W23mHgcM493HtPkHCmtON8WwuLS8srq6W18vrG5ta2vbPbVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvM711gOVisXiTo8S6ke4L1jICNaG6toH98g7yV/myQgFLExFD0dUaMwvx1274lSdSaF54BagAkXVu/aX14tJmvsJx0p1XCfRfoalZoTTcdlLFU0wGeI+7RgozCTlZ5MrxujIMD0UxtJ8odGE/e3IcKTUKApMZ4T1QM1qOfmf1kl1eOFnTCSppoJMB4UpRzpGeSSoxyQlmo8MwEQysysiAywx0Sa4sgnBnT15HjRPq65TdW/PKrWrIo4S7MMhHIML51CDG6hDAwg8wjO8wpv1ZL1Y79bHtHXBKjx78Keszx9XKZfX</latexit><latexit sha1_base64="mAhniflCCB9bs2NMoJqn37L/vNo=">AAACBXicbVDLSsNAFL3xWesr6lIXg0VwISURQXdW3LisYB/QhDKZTtqhk0mcmQgldOPGX3HjQhG3/oM7/8ZJm4W23mHgcM493HtPkHCmtON8WwuLS8srq6W18vrG5ta2vbPbVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01YwvM711gOVisXiTo8S6ke4L1jICNaG6toH98g7yV/myQgFLExFD0dUaMwvx1274lSdSaF54BagAkXVu/aX14tJmvsJx0p1XCfRfoalZoTTcdlLFU0wGeI+7RgozCTlZ5MrxujIMD0UxtJ8odGE/e3IcKTUKApMZ4T1QM1qOfmf1kl1eOFnTCSppoJMB4UpRzpGeSSoxyQlmo8MwEQysysiAywx0Sa4sgnBnT15HjRPq65TdW/PKrWrIo4S7MMhHIML51CDG6hDAwg8wjO8wpv1ZL1Y79bHtHXBKjx78Keszx9XKZfX</latexit>

Need N q0s
<latexit sha1_base64="I0NaU/jOF+eUirJJcz0eZMsq/2g=">AAACBnicbVDLSgMxFM3UV62vqksRgkV0UcqMCLqsuHFVKtgHdErJZO60ocnMmGSEMnTlxl9x40IRt36DO//GTNuFth64l8M595Lc48WcKW3b31ZuaXlldS2/XtjY3NreKe7uNVWUSAoNGvFItj2igLMQGpppDu1YAhEeh5Y3vM781gNIxaLwTo9i6ArSD1nAKNFG6hUPU1cKXAPwx27ZLePapN9n6oka94olu2JPgBeJMyMlNEO9V/xy/YgmAkJNOVGq49ix7qZEakY5jAtuoiAmdEj60DE0JAJUN52cMcbHRvFxEElTocYT9fdGSoRSI+GZSUH0QM17mfif10l0cNlNWRgnGkI6fShIONYRzjLBPpNANR8ZQqhk5q+YDogkVJvkCiYEZ/7kRdI8qzh2xbk9L1WvZnHk0QE6QqfIQReoim5QHTUQRY/oGb2iN+vJerHerY/paM6a7eyjP7A+fwD+rJeH</latexit><latexit sha1_base64="I0NaU/jOF+eUirJJcz0eZMsq/2g=">AAACBnicbVDLSgMxFM3UV62vqksRgkV0UcqMCLqsuHFVKtgHdErJZO60ocnMmGSEMnTlxl9x40IRt36DO//GTNuFth64l8M595Lc48WcKW3b31ZuaXlldS2/XtjY3NreKe7uNVWUSAoNGvFItj2igLMQGpppDu1YAhEeh5Y3vM781gNIxaLwTo9i6ArSD1nAKNFG6hUPU1cKXAPwx27ZLePapN9n6oka94olu2JPgBeJMyMlNEO9V/xy/YgmAkJNOVGq49ix7qZEakY5jAtuoiAmdEj60DE0JAJUN52cMcbHRvFxEElTocYT9fdGSoRSI+GZSUH0QM17mfif10l0cNlNWRgnGkI6fShIONYRzjLBPpNANR8ZQqhk5q+YDogkVJvkCiYEZ/7kRdI8qzh2xbk9L1WvZnHk0QE6QqfIQReoim5QHTUQRY/oGb2iN+vJerHerY/paM6a7eyjP7A+fwD+rJeH</latexit><latexit sha1_base64="I0NaU/jOF+eUirJJcz0eZMsq/2g=">AAACBnicbVDLSgMxFM3UV62vqksRgkV0UcqMCLqsuHFVKtgHdErJZO60ocnMmGSEMnTlxl9x40IRt36DO//GTNuFth64l8M595Lc48WcKW3b31ZuaXlldS2/XtjY3NreKe7uNVWUSAoNGvFItj2igLMQGpppDu1YAhEeh5Y3vM781gNIxaLwTo9i6ArSD1nAKNFG6hUPU1cKXAPwx27ZLePapN9n6oka94olu2JPgBeJMyMlNEO9V/xy/YgmAkJNOVGq49ix7qZEakY5jAtuoiAmdEj60DE0JAJUN52cMcbHRvFxEElTocYT9fdGSoRSI+GZSUH0QM17mfif10l0cNlNWRgnGkI6fShIONYRzjLBPpNANR8ZQqhk5q+YDogkVJvkCiYEZ/7kRdI8qzh2xbk9L1WvZnHk0QE6QqfIQReoim5QHTUQRY/oGb2iN+vJerHerY/paM6a7eyjP7A+fwD+rJeH</latexit><latexit sha1_base64="I0NaU/jOF+eUirJJcz0eZMsq/2g=">AAACBnicbVDLSgMxFM3UV62vqksRgkV0UcqMCLqsuHFVKtgHdErJZO60ocnMmGSEMnTlxl9x40IRt36DO//GTNuFth64l8M595Lc48WcKW3b31ZuaXlldS2/XtjY3NreKe7uNVWUSAoNGvFItj2igLMQGpppDu1YAhEeh5Y3vM781gNIxaLwTo9i6ArSD1nAKNFG6hUPU1cKXAPwx27ZLePapN9n6oka94olu2JPgBeJMyMlNEO9V/xy/YgmAkJNOVGq49ix7qZEakY5jAtuoiAmdEj60DE0JAJUN52cMcbHRvFxEElTocYT9fdGSoRSI+GZSUH0QM17mfif10l0cNlNWRgnGkI6fShIONYRzjLBPpNANR8ZQqhk5q+YDogkVJvkCiYEZ/7kRdI8qzh2xbk9L1WvZnHk0QE6QqfIQReoim5QHTUQRY/oGb2iN+vJerHerY/paM6a7eyjP7A+fwD+rJeH</latexit>



Symmetry origin and FN
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<latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="znZbElQCLF9KwAu4gQuX7rs/G6w="></latexit><latexit sha1_base64="GKIVwRn5qiYy2tl6sAZVlsS6d3E="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit><latexit sha1_base64="rZfkMrDoYYFbzmmLSneGLsGAZ2U="></latexit>

Can we justify the fermion CW mass matrix with symmetry?

 R,0
<latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit><latexit sha1_base64="Wsx1k2SdSA0kkJjC8BtN/IVDTEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYj+wDWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOlx26ieS+7P3MnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9nFE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6fukzxUyI8aWUKa4vZWwIVWUGRtSyYbgLb68TJrnVc+tencXldp1HkcRjuAYTsGDS6jBLdShAQwkPMMrvDnaeXHenY95a8HJZw7hD5zPHyDekIs=</latexit>

 R,N
<latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit><latexit sha1_base64="hsSsglY69otEMXN6gMGzKWMnl/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoMeiF09SxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl3321laXlldWy9sFDe3tnd2S3v7DROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HriN5+4NiJWDzhKuB/RvhKhYBSt9NhJjOhm96e3426p7FbcKcgi8XJShhy1bumr04tZGnGFTFJj2p6boJ9RjYJJPi52UsMTyoa0z9uWKhpx42fTi8fk2Co9EsbalkIyVX9PZDQyZhQFtjOiODDz3kT8z2unGF76mVBJilyx2aIwlQRjMnmf9ITmDOXIEsq0sLcSNqCaMrQhFW0I3vzLi6RxVvHcind3Xq5e5XEU4BCO4AQ8uIAq3EAN6sBAwTO8wptjnBfn3fmYtS45+cwB/IHz+QNOdJCp</latexit>

. . .
<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,1
<latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit><latexit sha1_base64="jKZPRBGWlGkUnkYgxEF1LFzOfFk=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhAsJNyJoGXQxsIigvmAXAxzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XaWlldW19YLG8XNre2d3dLefkPHqaKsTmMRq1aAmgkuWd1wI1grUQyjQLBmMLye+M1HpjSP5b0ZJawTYV/ykFM0VnrwA1R+onk3uz31xt1S2a24U5BF4uWkDDlq3dKX34tpGjFpqECt256bmE6GynAq2Ljop5olSIfYZ21LJUZMd7Lp1WNybJUeCWNlSxoyVX9PZBhpPYoC2xmhGeh5byL+57VTE152Mi6T1DBJZ4vCVBATk0kEpMcVo0aMLEGquL2V0AEqpMYGVbQhePMvL5LGWcVzK97debl6lcdRgEM4ghPw4AKqcAM1qAMFBc/wCm/Ok/PivDsfs9YlJ585gD9wPn8AHvGSPw==</latexit>

..
.

<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

 ̄L,N
<latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit><latexit sha1_base64="KgfxpNyxsOhGAqgbVImMiqzenDo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIHqQkIuix6MWDSAX7AU0Im+2mXbrZhN2NUEN/iRcPinj1p3jz37htc9DWBwOP92aYmRemnCntON9WaWV1bX2jvFnZ2t7Zrdp7+22VZJLQFkl4IrshVpQzQVuaaU67qaQ4DjnthKPrqd95pFKxRDzocUr9GA8EixjB2kiBXfVCLJGXKhbkt6d3k8CuOXVnBrRM3ILUoEAzsL+8fkKymApNOFaq5zqp9nMsNSOcTipepmiKyQgPaM9QgWOq/Hx2+AQdG6WPokSaEhrN1N8TOY6VGseh6YyxHqpFbyr+5/UyHV36ORNppqkg80VRxpFO0DQF1GeSEs3HhmAimbkVkSGWmGiTVcWE4C6+vEzaZ3XXqbv357XGVRFHGQ7hCE7AhQtowA00oQUEMniGV3iznqwX6936mLeWrGLmAP7A+vwBGxWStw==</latexit>

 R,1
<latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit><latexit sha1_base64="kMCEKYCf2O/lbYV4EP4/rjUs7oQ=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECnosePFYxX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWeuwlRvSz+wtv2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+8ZScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw2s/EypJkSu2WBSmkmBMZu+TgdCcoZxYQpkW9lbCRlRThjakkg3BW355lbQuq55b9e5qlXo9j6MIJ3AK5+DBFdThFhrQBAYKnuEV3hzjvDjvzseiteDkM8fwB87nDyHJkIo=</latexit>

U(1)H
<latexit sha1_base64="CWgbf0aZBVLq8tqIJ4RAN5pSXFo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPFS48VTFtoQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHdzO/9cS1EbF6wEnCg4gOlRgIRtFKbb/iXfSy+rRXKrtVdw6ySryclCFHo1f66vZjlkZcIZPUmI7nJhhkVKNgkk+L3dTwhLIxHfKOpYpG3ATZ/N4pObdKnwxibUshmau/JzIaGTOJQtsZURyZZW8m/ud1UhzcBJlQSYpcscWiQSoJxmT2POkLzRnKiSWUaWFvJWxENWVoIyraELzll1dJ87LquVXv/qpcu83jKMApnEEFPLiGGtShAT4wkPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH9L2PPw==</latexit><latexit sha1_base64="CWgbf0aZBVLq8tqIJ4RAN5pSXFo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPFS48VTFtoQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHdzO/9cS1EbF6wEnCg4gOlRgIRtFKbb/iXfSy+rRXKrtVdw6ySryclCFHo1f66vZjlkZcIZPUmI7nJhhkVKNgkk+L3dTwhLIxHfKOpYpG3ATZ/N4pObdKnwxibUshmau/JzIaGTOJQtsZURyZZW8m/ud1UhzcBJlQSYpcscWiQSoJxmT2POkLzRnKiSWUaWFvJWxENWVoIyraELzll1dJ87LquVXv/qpcu83jKMApnEEFPLiGGtShAT4wkPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH9L2PPw==</latexit><latexit sha1_base64="CWgbf0aZBVLq8tqIJ4RAN5pSXFo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPFS48VTFtoQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHdzO/9cS1EbF6wEnCg4gOlRgIRtFKbb/iXfSy+rRXKrtVdw6ySryclCFHo1f66vZjlkZcIZPUmI7nJhhkVKNgkk+L3dTwhLIxHfKOpYpG3ATZ/N4pObdKnwxibUshmau/JzIaGTOJQtsZURyZZW8m/ud1UhzcBJlQSYpcscWiQSoJxmT2POkLzRnKiSWUaWFvJWxENWVoIyraELzll1dJ87LquVXv/qpcu83jKMApnEEFPLiGGtShAT4wkPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH9L2PPw==</latexit><latexit sha1_base64="CWgbf0aZBVLq8tqIJ4RAN5pSXFo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPFS48VTFtoQ9lst+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MJHCoOt+O2vrG5tb24Wd4u7e/sFh6ei4aeJUM+6zWMa6HVLDpVDcR4GStxPNaRRK3grHdzO/9cS1EbF6wEnCg4gOlRgIRtFKbb/iXfSy+rRXKrtVdw6ySryclCFHo1f66vZjlkZcIZPUmI7nJhhkVKNgkk+L3dTwhLIxHfKOpYpG3ATZ/N4pObdKnwxibUshmau/JzIaGTOJQtsZURyZZW8m/ud1UhzcBJlQSYpcscWiQSoJxmT2POkLzRnKiSWUaWFvJWxENWVoIyraELzll1dJ87LquVXv/qpcu83jKMApnEEFPLiGGtShAT4wkPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH9L2PPw==</latexit>

0 1 2
<latexit sha1_base64="OMIYJ8hspic6O5UuPUrvlthi1mo=">AAAB+nicbVDLTsJAFL3FF+Kr6NLNRGLiirTEBJcYNy4xkUcCDZlOpzBhOi0zUw2pfIobFxrj1i9x5984QBcKnuTmnpxzb+bO8RPOlHacb6uwsbm1vVPcLe3tHxwe2eXjtopTSWiLxDyWXR8rypmgLc00p91EUhz5nHb88c3c7zxQqVgs7vU0oV6Eh4KFjGBtpIFddvqTSYoD5Oa9NrArTtVZAK0TNycVyNEc2F/9ICZpRIUmHCvVc51EexmWmhFOZ6V+qmiCyRgPac9QgSOqvGxx+gydGyVAYSxNCY0W6u+NDEdKTSPfTEZYj9SqNxf/83qpDq+8jIkk1VSQ5UNhypGO0TwHFDBJieZTQzCRzNyKyAhLTLRJq2RCcFe/vE7atarrVN27y0rjOo+jCKdwBhfgQh0acAtNaAGBR3iGV3iznqwX6936WI4WrHznBP7A+vwB4ySTFw==</latexit><latexit sha1_base64="OMIYJ8hspic6O5UuPUrvlthi1mo=">AAAB+nicbVDLTsJAFL3FF+Kr6NLNRGLiirTEBJcYNy4xkUcCDZlOpzBhOi0zUw2pfIobFxrj1i9x5984QBcKnuTmnpxzb+bO8RPOlHacb6uwsbm1vVPcLe3tHxwe2eXjtopTSWiLxDyWXR8rypmgLc00p91EUhz5nHb88c3c7zxQqVgs7vU0oV6Eh4KFjGBtpIFddvqTSYoD5Oa9NrArTtVZAK0TNycVyNEc2F/9ICZpRIUmHCvVc51EexmWmhFOZ6V+qmiCyRgPac9QgSOqvGxx+gydGyVAYSxNCY0W6u+NDEdKTSPfTEZYj9SqNxf/83qpDq+8jIkk1VSQ5UNhypGO0TwHFDBJieZTQzCRzNyKyAhLTLRJq2RCcFe/vE7atarrVN27y0rjOo+jCKdwBhfgQh0acAtNaAGBR3iGV3iznqwX6936WI4WrHznBP7A+vwB4ySTFw==</latexit><latexit sha1_base64="OMIYJ8hspic6O5UuPUrvlthi1mo=">AAAB+nicbVDLTsJAFL3FF+Kr6NLNRGLiirTEBJcYNy4xkUcCDZlOpzBhOi0zUw2pfIobFxrj1i9x5984QBcKnuTmnpxzb+bO8RPOlHacb6uwsbm1vVPcLe3tHxwe2eXjtopTSWiLxDyWXR8rypmgLc00p91EUhz5nHb88c3c7zxQqVgs7vU0oV6Eh4KFjGBtpIFddvqTSYoD5Oa9NrArTtVZAK0TNycVyNEc2F/9ICZpRIUmHCvVc51EexmWmhFOZ6V+qmiCyRgPac9QgSOqvGxx+gydGyVAYSxNCY0W6u+NDEdKTSPfTEZYj9SqNxf/83qpDq+8jIkk1VSQ5UNhypGO0TwHFDBJieZTQzCRzNyKyAhLTLRJq2RCcFe/vE7atarrVN27y0rjOo+jCKdwBhfgQh0acAtNaAGBR3iGV3iznqwX6936WI4WrHznBP7A+vwB4ySTFw==</latexit><latexit sha1_base64="OMIYJ8hspic6O5UuPUrvlthi1mo=">AAAB+nicbVDLTsJAFL3FF+Kr6NLNRGLiirTEBJcYNy4xkUcCDZlOpzBhOi0zUw2pfIobFxrj1i9x5984QBcKnuTmnpxzb+bO8RPOlHacb6uwsbm1vVPcLe3tHxwe2eXjtopTSWiLxDyWXR8rypmgLc00p91EUhz5nHb88c3c7zxQqVgs7vU0oV6Eh4KFjGBtpIFddvqTSYoD5Oa9NrArTtVZAK0TNycVyNEc2F/9ICZpRIUmHCvVc51EexmWmhFOZ6V+qmiCyRgPac9QgSOqvGxx+gydGyVAYSxNCY0W6u+NDEdKTSPfTEZYj9SqNxf/83qpDq+8jIkk1VSQ5UNhypGO0TwHFDBJieZTQzCRzNyKyAhLTLRJq2RCcFe/vE7atarrVN27y0rjOo+jCKdwBhfgQh0acAtNaAGBR3iGV3iznqwX6936WI4WrHznBP7A+vwB4ySTFw==</latexit>

N
<latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit>Charge

N
<latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit><latexit sha1_base64="Mim6WSHjz2KMQHNl+RfbAQ25BUg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fpkSM0Q==</latexit>

1
<latexit sha1_base64="/GIlkKEFBxqyty0dRTtfbuGPGCk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeKF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AelCMtA==</latexit><latexit sha1_base64="/GIlkKEFBxqyty0dRTtfbuGPGCk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeKF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AelCMtA==</latexit><latexit sha1_base64="/GIlkKEFBxqyty0dRTtfbuGPGCk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeKF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AelCMtA==</latexit><latexit sha1_base64="/GIlkKEFBxqyty0dRTtfbuGPGCk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeKF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AelCMtA==</latexit>

Charge

. . .
<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

..
.

<latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit><latexit sha1_base64="eU8Ci1Y/pURL1pAwGegDUXNN6hU=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUI9FLx4rmLbQhrLZbtqlm03YfRFK6G/w4kERr/4gb/4bt20O2jqwMMy8Yd+bMJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS3x8maAbVmlt3FyDrxCtIDQq0BtUvm2NZzBUySY3peW6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC+WnZELqwxJlGj7FJKF+juR09iYaRzayZji2Kx6c/E/r5dhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKeWUKaF3ZWwMdWUoe2nYkvwVk9eJ+2ruufWvYfrWvO2qKMMZ3AOl+BBA5pwDy3wgYGAZ3iFN0c5L86787EcLTlF5hT+wPn8AfFojsI=</latexit>

h�i = qm
<latexit sha1_base64="xwiazjC0OCwr+ebKh43X2y2Gf6Q=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFcFVmRNCNUHHjsoJ9QGcomTTThiaZMckIpdSNv+LGhSJu/Qt3/o1pOwttPXDh5Jx7yb0nSjnTxvO+ncLS8srqWnG9tLG5tb3j7u41dJIpQusk4YlqRVhTziStG2Y4baWKYhFx2owG1xO/+UCVZom8M8OUhgL3JIsZwcZKHfcg4Fj2OEVB2mcoULPH5b3ouGWv4k2BFomfkzLkqHXcr6CbkExQaQjHWrd9LzXhCCvDCKfjUpBpmmIywD3atlRiQXU4ml4wRsdW6aI4UbakQVP198QIC62HIrKdApu+nvcm4n9eOzPxRThiMs0MlWT2UZxxZBI0iQN1maLE8KElmChmd0WkjxUmxoZWsiH48ycvksZpxfcq/u1ZuXqVx1GEQziCE/DhHKpwAzWoA4FHeIZXeHOenBfn3fmYtRacfGYf/sD5/AGfaZZW</latexit><latexit sha1_base64="xwiazjC0OCwr+ebKh43X2y2Gf6Q=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFcFVmRNCNUHHjsoJ9QGcomTTThiaZMckIpdSNv+LGhSJu/Qt3/o1pOwttPXDh5Jx7yb0nSjnTxvO+ncLS8srqWnG9tLG5tb3j7u41dJIpQusk4YlqRVhTziStG2Y4baWKYhFx2owG1xO/+UCVZom8M8OUhgL3JIsZwcZKHfcg4Fj2OEVB2mcoULPH5b3ouGWv4k2BFomfkzLkqHXcr6CbkExQaQjHWrd9LzXhCCvDCKfjUpBpmmIywD3atlRiQXU4ml4wRsdW6aI4UbakQVP198QIC62HIrKdApu+nvcm4n9eOzPxRThiMs0MlWT2UZxxZBI0iQN1maLE8KElmChmd0WkjxUmxoZWsiH48ycvksZpxfcq/u1ZuXqVx1GEQziCE/DhHKpwAzWoA4FHeIZXeHOenBfn3fmYtRacfGYf/sD5/AGfaZZW</latexit><latexit sha1_base64="xwiazjC0OCwr+ebKh43X2y2Gf6Q=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFcFVmRNCNUHHjsoJ9QGcomTTThiaZMckIpdSNv+LGhSJu/Qt3/o1pOwttPXDh5Jx7yb0nSjnTxvO+ncLS8srqWnG9tLG5tb3j7u41dJIpQusk4YlqRVhTziStG2Y4baWKYhFx2owG1xO/+UCVZom8M8OUhgL3JIsZwcZKHfcg4Fj2OEVB2mcoULPH5b3ouGWv4k2BFomfkzLkqHXcr6CbkExQaQjHWrd9LzXhCCvDCKfjUpBpmmIywD3atlRiQXU4ml4wRsdW6aI4UbakQVP198QIC62HIrKdApu+nvcm4n9eOzPxRThiMs0MlWT2UZxxZBI0iQN1maLE8KElmChmd0WkjxUmxoZWsiH48ycvksZpxfcq/u1ZuXqVx1GEQziCE/DhHKpwAzWoA4FHeIZXeHOenBfn3fmYtRacfGYf/sD5/AGfaZZW</latexit><latexit sha1_base64="xwiazjC0OCwr+ebKh43X2y2Gf6Q=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFcFVmRNCNUHHjsoJ9QGcomTTThiaZMckIpdSNv+LGhSJu/Qt3/o1pOwttPXDh5Jx7yb0nSjnTxvO+ncLS8srqWnG9tLG5tb3j7u41dJIpQusk4YlqRVhTziStG2Y4baWKYhFx2owG1xO/+UCVZom8M8OUhgL3JIsZwcZKHfcg4Fj2OEVB2mcoULPH5b3ouGWv4k2BFomfkzLkqHXcr6CbkExQaQjHWrd9LzXhCCvDCKfjUpBpmmIywD3atlRiQXU4ml4wRsdW6aI4UbakQVP198QIC62HIrKdApu+nvcm4n9eOzPxRThiMs0MlWT2UZxxZBI0iQN1maLE8KElmChmd0WkjxUmxoZWsiH48ycvksZpxfcq/u1ZuXqVx1GEQziCE/DhHKpwAzWoA4FHeIZXeHOenBfn3fmYtRacfGYf/sD5/AGfaZZW</latexit>

q⇤
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Symmetry origin and FN
.
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Is it different really?



• Flavour is an outstanding and 
longstanding puzzle

• Symmetry might once again 
illuminate our path

• FN = CW with a twist

• What is more, the models 
presented here aimed at 
addressing flavour do not suffer 
from the flavour problem

Summary



mu ⇠ �7, mc ⇠ �3, mt ⇠ 1, md ⇠ �7, ms ⇠ �5, mb ⇠ �2,
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Trying



Spurion Analysis: MFV
bounds on 4 fermion Ops
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Better Flavor Screening!
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