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�m2
sol ⌘ m2

⌫2
�m2

⌫1
= (7 .54+0 .26

�0.22) ⇥ 10�5 eV2

�m2
atm ⌘

��m2
⌫3

�m2
⌫1

�� = (2 .43+0 .06
�0.10)[2.42+0 .07

�0.11] ⇥ 10�3 eV2

sin2 ✓12 = 0 .307+0 .018
�0.016

sin2 ✓23 = 0 .386+0 .024
�0.021[0.392+0 .039

�0.020]

sin2 ✓13 = 0 .0241± 0.0025[0.0244+0 .0023
�0.0025]

� = ⇡(1.08+0 .28
�0.31)[1.09+0 .38

�0.26]
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Quark Sector
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q!
3L ! singlet

<latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit>

t0R ⇠ singlet
<latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit>
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q!
3L ! singlet

<latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit><latexit sha1_base64="NrprYCkq55hK+SF/mbCnwW/D21Q=">AAACA3icbVA9SwNBEN3zM8avqJ02i0G0CncqaBm0sbCIYD4gCWFvM0mW7O2du3NiOA5s/Cs2ForY+ifs/DduPgpNfDDweG+GmXl+JIVB1/125uYXFpeWMyvZ1bX1jc3c1nbFhLHmUOahDHXNZwakUFBGgRJqkQYW+BKqfv9y6FfvQRsRqlscRNAMWFeJjuAMrdTK7d4dtpKT67RhREAbCA+YGKG6EjBt5fJuwR2BzhJvQvJkglIr99VohzwOQCGXzJi650bYTJhGwSWk2UZsIGK8z7pQt1SxAEwzGf2Q0gOrtGkn1LYU0pH6eyJhgTGDwLedAcOemfaG4n9ePcbOeTMRKooRFB8v6sSSYkiHgdC20MBRDixhXAt7K+U9phlHG1vWhuBNvzxLKscFzy14N6f54sUkjgzZI/vkiHjkjBTJFSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fTCGX8Q==</latexit>

t0R ⇠ singlet
<latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit><latexit sha1_base64="TVZJz/SExPIjtVDbj0ZeuAiHXZc=">AAACAnicbVDLSgNBEJz1GeNr1ZN4GQyip7Argh6DXjxGMQ/IhjA76SRDZmeXmV4xLMGLv+LFgyJe/Qpv/o2Tx0ETCxqKqm66u8JECoOe9+0sLC4tr6zm1vLrG5tb2+7ObtXEqeZQ4bGMdT1kBqRQUEGBEuqJBhaFEmph/2rk1+5BGxGrOxwk0IxYV4mO4Ayt1HL38biV3Q4DIyIaIDxgZoTqSsBhyy14RW8MOk/8KSmQKcot9ytoxzyNQCGXzJiG7yXYzJhGwSUM80FqIGG8z7rQsFSxCEwzG78wpEdWadNOrG0ppGP190TGImMGUWg7I4Y9M+uNxP+8Roqdi2YmVJIiKD5Z1EklxZiO8qBtoYGjHFjCuBb2Vsp7TDOONrW8DcGffXmeVE+Lvlf0b84KpctpHDlyQA7JCfHJOSmRa1ImFcLJI3kmr+TNeXJenHfnY9K64Exn9sgfOJ8/4laXvQ==</latexit>

�Lq
Y = yt q̄

0
3L �̃ t0R +�Lq

Y + h.c.
<latexit sha1_base64="K4oYQ+y/t4q5UXZgtlIaC3ubCx0="></latexit><latexit sha1_base64="K4oYQ+y/t4q5UXZgtlIaC3ubCx0="></latexit><latexit sha1_base64="K4oYQ+y/t4q5UXZgtlIaC3ubCx0="></latexit><latexit sha1_base64="K4oYQ+y/t4q5UXZgtlIaC3ubCx0="></latexit>

YU =

0

@
1

1

A

<latexit sha1_base64="MmyeHGbJ7ZQ7vLoTRhwCxA9AdAg="></latexit><latexit sha1_base64="MmyeHGbJ7ZQ7vLoTRhwCxA9AdAg="></latexit><latexit sha1_base64="MmyeHGbJ7ZQ7vLoTRhwCxA9AdAg="></latexit><latexit sha1_base64="MmyeHGbJ7ZQ7vLoTRhwCxA9AdAg="></latexit>

YD =

0

@

1

A

<latexit sha1_base64="HP8vOhpZ6ZxuQDPcHYB0QTwctRw="></latexit><latexit sha1_base64="HP8vOhpZ6ZxuQDPcHYB0QTwctRw="></latexit><latexit sha1_base64="HP8vOhpZ6ZxuQDPcHYB0QTwctRw="></latexit><latexit sha1_base64="HP8vOhpZ6ZxuQDPcHYB0QTwctRw="></latexit>

!$(K':=%L('$M<8K%
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Y
<latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit>

%%%%%%%H':#(<L':%=D'%*=D'(%7$::':%$8H%=D'%7<O<8K%
=D$=%7":=%L'%:"FF('::'H%I(=%=*F%P"M$I$
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Y
<latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit>

%%%%%%%H':#(<L':%=D'%*=D'(%7$::':%$8H%=D'%7<O<8K%
=D$=%7":=%L'%:"FF('::'H%I(=%=*F%P"M$I$

Q0
L = {q01L, q02L} ⇠ doublet

<latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit>

U 0
R = {u0

R, c
0
R} ⇠ doublet

<latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit>

D0
R = {d0R , s0R , b0R } ⇠ triplet

<latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit>

N*%F('9'8=%=*%I(<='%('8*(7$)<:$L)'%='(7:%<8%=D'%!$K
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Quark Sector
�Lq

Y
<latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit><latexit sha1_base64="MOLhtrZEcV4bnhNBPTrWaAG+dDc=">AAACBXicbVA9SwNBEN2LXzF+RS21OAyCVbgTQcugFhYWEcyH5M6wt5kkS/Y+3J0Tw3GNjX/FxkIRW/+Dnf/GTXKFJj4YeLw3w8w8LxJcoWV9G7m5+YXFpfxyYWV1bX2juLlVV2EsGdRYKELZ9KgCwQOoIUcBzUgC9T0BDW9wNvIb9yAVD4NrHEbg+rQX8C5nFLXULu465yCQOj7FPqMiuUxv79oOwgMmN2m7WLLK1hjmLLEzUiIZqu3il9MJWexDgExQpVq2FaGbUImcCUgLTqwgomxAe9DSNKA+KDcZf5Ga+1rpmN1Q6grQHKu/JxLqKzX0Pd05ulZNeyPxP68VY/fETXgQxQgBmyzqxsLE0BxFYna4BIZiqAllkutbTdankjLUwRV0CPb0y7Okfli2rbJ9dVSqnGZx5MkO2SMHxCbHpEIuSJXUCCOP5Jm8kjfjyXgx3o2PSWvOyGa2yR8Ynz9kNZkj</latexit>

%%%%%%%H':#(<L':%=D'%*=D'(%7$::':%$8H%=D'%7<O<8K%
=D$=%7":=%L'%:"FF('::'H%I(=%=*F%P"M$I$

Q0
L = {q01L, q02L} ⇠ doublet

<latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit><latexit sha1_base64="uqDEaguQboKF8wrzEpaSyir6snk=">AAACFXicbZDLSsNAFIYn9VbrrerSTbBIXZSSFEE3QtGNiy5asBdoQphMpu3QycWZE7GEvIQbX8WNC0XcCu58G6dtFtr6w8DHf86ZmfO7EWcSDONby62srq1v5DcLW9s7u3vF/YOODGNBaJuEPBQ9F0vKWUDbwIDTXiQo9l1Ou+74elrv3lMhWRjcwiSito+HARswgkFZTrHSKjuNSyu5KzuJ2UgrVmVKtUZqpZZkvgX0ARIvjNV9kDrFklE1ZtKXwcyghDI1neKX5YUk9mkAhGMp+6YRgZ1gAYxwmhasWNIIkzEe0r7CAPtU2slsq1Q/UY6nD0KhTgD6zP09kWBfyonvqk4fw0gu1qbmf7V+DIMLO2FBFAMNyPyhQcx1CPVpRLrHBCXAJwowEUz9VScjLDABFWRBhWAurrwMnVrVNKpm66xUv8riyKMjdIxOkYnOUR3doCZqI4Ie0TN6RW/ak/aivWsf89acls0coj/SPn8A2WqerQ==</latexit>

U 0
R = {u0

R, c
0
R} ⇠ doublet

<latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit><latexit sha1_base64="0VAkVAPczs9wq/0fq2Z+OvvcbLo=">AAACE3icbZDLSsNAFIYn9VbrrerSTbBIRUpJRNCNUHTjshZ7gSaEyWTaDp1MwsyJWELewY2v4saFIm7duPNtnF4W2vrDwMd/zpmZ8/sxZwos69vILS2vrK7l1wsbm1vbO8XdvZaKEklok0Q8kh0fK8qZoE1gwGknlhSHPqdtf3g9rrfvqVQsEncwiqkb4r5gPUYwaMsrnjTLXuPSSZOylzayilMhE3AyR7HQAfoAaRAl+jbIvGLJqloTmYtgz6CEZqp7xS8niEgSUgGEY6W6thWDm2IJjHCaFZxE0RiTIe7TrkaBQ6rcdLJTZh5pJzB7kdRHgDlxf0+kOFRqFPq6M8QwUPO1sflfrZtA78JNmYgToIJMH+ol3ITIHAdkBkxSAnykARPJ9F9NMsASE9AxFnQI9vzKi9A6rdpW1b49K9WuZnHk0QE6RMfIRueohm5QHTURQY/oGb2iN+PJeDHejY9pa86YzeyjPzI+fwD4Cp5C</latexit>

D0
R = {d0R , s0R , b0R } ⇠ triplet

<latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit><latexit sha1_base64="adA21Y5pV86RVUEDfi+eHNvEQ2E=">AAACHHicbZBNS8NAEIY39avWr6pHL8Ei9VBKooJeBFEPHqvYWmhC2Gym7eLmg92JWEJ+iBf/ihcPinjxIPhv3NYKan1h4eGdGWbn9RPBFVrWh1GYmp6ZnSvOlxYWl5ZXyqtrLRWnkkGTxSKWbZ8qEDyCJnIU0E4k0NAXcOVfnwzrVzcgFY+jSxwk4Ia0F/EuZxS15ZV3T6vexaGTBVUvu8hrTk19gz8CJ3cUDx2EW8xQ8kQA5l65YtWtkcxJsMdQIWM1vPKbE8QsDSFCJqhSHdtK0M2oRM4E5CUnVZBQdk170NEY0RCUm42Oy80t7QRmN5b6RWiO3J8TGQ2VGoS+7gwp9tXf2tD8r9ZJsXvgZjxKUoSIfS3qpsLE2BwmZQZcAkMx0ECZ5PqvJutTSRnqPEs6BPvvyZPQ2qnbVt0+36scHY/jKJINskm2iU32yRE5Iw3SJIzckQfyRJ6Ne+PReDFev1oLxnhmnfyS8f4JNPGhhQ==</latexit>

N*%F('9'8=%=*%I(<='%('8*(7$)<:$L)'%='(7:%<8%=D'%!$K

Gq = SU(2)qL ⇥ SU(2)uR ⇥ SU(3)dR
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<latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="XxKK7Eo9wgWXwmKUINypkkf+tQg=">AAAB6XicbVBNTwIxFHyLX4io6NVLIzHxRHa96NHEgx4xETCBDemWLjS03aV9S0I2/A4vHjTGP+TNf2MXOCg4SZPJzHt504lSKSz6/rdX2tre2d0r71cOqodHx7WTatsmmWG8xRKZmOeIWi6F5i0UKPlzajhVkeSdaHxX+J0pN1Yk+glnKQ8VHWoRC0bRSWFPURwxKvP7eX/Sr9X9hr8A2STBitRhhWa/9tUbJCxTXCOT1Npu4KcY5tSgYJLPK73M8pSyMR3yrqOaKm7DfBF6Ti6cMiBxYtzTSBbq742cKmtnKnKTRUi77hXif143w/gmzIVOM+SaLQ/FmSSYkKIBMhCGM5QzRygzwmUlbEQNZeh6qrgSgvUvb5L2VSPwG8GjD2U4g3O4hACu4RYeoAktYDCBF3iDd2/qvXofy7pK3qq3U/gD7/MHu4GQ4g==</latexit><latexit sha1_base64="XxKK7Eo9wgWXwmKUINypkkf+tQg=">AAAB6XicbVBNTwIxFHyLX4io6NVLIzHxRHa96NHEgx4xETCBDemWLjS03aV9S0I2/A4vHjTGP+TNf2MXOCg4SZPJzHt504lSKSz6/rdX2tre2d0r71cOqodHx7WTatsmmWG8xRKZmOeIWi6F5i0UKPlzajhVkeSdaHxX+J0pN1Yk+glnKQ8VHWoRC0bRSWFPURwxKvP7eX/Sr9X9hr8A2STBitRhhWa/9tUbJCxTXCOT1Npu4KcY5tSgYJLPK73M8pSyMR3yrqOaKm7DfBF6Ti6cMiBxYtzTSBbq742cKmtnKnKTRUi77hXif143w/gmzIVOM+SaLQ/FmSSYkKIBMhCGM5QzRygzwmUlbEQNZeh6qrgSgvUvb5L2VSPwG8GjD2U4g3O4hACu4RYeoAktYDCBF3iDd2/qvXofy7pK3qq3U/gD7/MHu4GQ4g==</latexit><latexit sha1_base64="L4WzszvtOBpLt0RgKaUcH+cnWqE=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrs2WgYttIxgHpAsYXYySYbMzm5m7gbCku+wsVDE1o+x82+cTbbQxAMDh3Pu5Z45QSyFQdf9dgobm1vbO8Xd0t7+weFR+fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32V+a8q1EZF6wlnM/ZAOlRgIRtFKfjekOGJUpvfz3qRXrrhVdwGyTrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9L3cTwmLIxHfKOpYqG3PjpIvScXFilTwaRtk8hWai/N1IaGjMLAzuZhTSrXib+53USHNz4qVBxglyx5aFBIglGJGuA9IXmDOXMEsq0sFkJG1FNGdqeSrYEb/XL66R5VfXcqvfoVmq3eR1FOINzuAQPrqEGD1CHBjCYwDO8wpszdV6cd+djOVpw8p1T+APn8wcGxZI9</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit>
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<latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="XxKK7Eo9wgWXwmKUINypkkf+tQg=">AAAB6XicbVBNTwIxFHyLX4io6NVLIzHxRHa96NHEgx4xETCBDemWLjS03aV9S0I2/A4vHjTGP+TNf2MXOCg4SZPJzHt504lSKSz6/rdX2tre2d0r71cOqodHx7WTatsmmWG8xRKZmOeIWi6F5i0UKPlzajhVkeSdaHxX+J0pN1Yk+glnKQ8VHWoRC0bRSWFPURwxKvP7eX/Sr9X9hr8A2STBitRhhWa/9tUbJCxTXCOT1Npu4KcY5tSgYJLPK73M8pSyMR3yrqOaKm7DfBF6Ti6cMiBxYtzTSBbq742cKmtnKnKTRUi77hXif143w/gmzIVOM+SaLQ/FmSSYkKIBMhCGM5QzRygzwmUlbEQNZeh6qrgSgvUvb5L2VSPwG8GjD2U4g3O4hACu4RYeoAktYDCBF3iDd2/qvXofy7pK3qq3U/gD7/MHu4GQ4g==</latexit><latexit sha1_base64="XxKK7Eo9wgWXwmKUINypkkf+tQg=">AAAB6XicbVBNTwIxFHyLX4io6NVLIzHxRHa96NHEgx4xETCBDemWLjS03aV9S0I2/A4vHjTGP+TNf2MXOCg4SZPJzHt504lSKSz6/rdX2tre2d0r71cOqodHx7WTatsmmWG8xRKZmOeIWi6F5i0UKPlzajhVkeSdaHxX+J0pN1Yk+glnKQ8VHWoRC0bRSWFPURwxKvP7eX/Sr9X9hr8A2STBitRhhWa/9tUbJCxTXCOT1Npu4KcY5tSgYJLPK73M8pSyMR3yrqOaKm7DfBF6Ti6cMiBxYtzTSBbq742cKmtnKnKTRUi77hXif143w/gmzIVOM+SaLQ/FmSSYkKIBMhCGM5QzRygzwmUlbEQNZeh6qrgSgvUvb5L2VSPwG8GjD2U4g3O4hACu4RYeoAktYDCBF3iDd2/qvXofy7pK3qq3U/gD7/MHu4GQ4g==</latexit><latexit sha1_base64="L4WzszvtOBpLt0RgKaUcH+cnWqE=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwCrs2WgYttIxgHpAsYXYySYbMzm5m7gbCku+wsVDE1o+x82+cTbbQxAMDh3Pu5Z45QSyFQdf9dgobm1vbO8Xd0t7+weFR+fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32V+a8q1EZF6wlnM/ZAOlRgIRtFKfjekOGJUpvfz3qRXrrhVdwGyTrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9L3cTwmLIxHfKOpYqG3PjpIvScXFilTwaRtk8hWai/N1IaGjMLAzuZhTSrXib+53USHNz4qVBxglyx5aFBIglGJGuA9IXmDOXMEsq0sFkJG1FNGdqeSrYEb/XL66R5VfXcqvfoVmq3eR1FOINzuAQPrqEGD1CHBjCYwDO8wpszdV6cd+djOVpw8p1T+APn8wcGxZI9</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit><latexit sha1_base64="Mgr05A5DUJ3iAcdNueevMmhF2cA=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LHvRYwdZCu5Rsmrah2ew2eVsoS3+HFw+KePXHePPfmG33oK0DgWHmPd5kglgKg6777RTW1jc2t4rbpZ3dvf2D8uFR00SJZrzBIhnpVkANl0LxBgqUvBVrTsNA8qdgdJv5TxOujYjUI05j7od0oERfMIpW8jshxSGjMr2bdcfdcsWtunOQVeLlpAI56t3yV6cXsSTkCpmkxrQ9N0Y/pRoFk3xW6iSGx5SN6IC3LVU05MZP56Fn5MwqPdKPtH0KyVz9vZHS0JhpGNjJLKRZ9jLxP6+dYP/aT4WKE+SKLQ71E0kwIlkDpCc0ZyinllCmhc1K2JBqytD2VLIleMtfXiXNi6rnVr2Hy0rtJq+jCCdwCufgwRXU4B7q0AAGY3iGV3hzJs6L8+58LEYLTr5zDH/gfP4ACAWSQQ==</latexit>

SU(2)qL SU(2)uR SU(3)dR

Q0
L 2 1 1

q03L 1 1 1

U 0
R 1 2 1

t0R 1 1 1

D0
R 1 1 3

�YU 2 2̄ 1

�YD 2 1 3̄

yD 1 1 3̄
<latexit sha1_base64="UjcqlW8RlppYTiWf5qPCZffLiks="></latexit><latexit sha1_base64="UjcqlW8RlppYTiWf5qPCZffLiks="></latexit><latexit sha1_base64="UjcqlW8RlppYTiWf5qPCZffLiks="></latexit><latexit sha1_base64="UjcqlW8RlppYTiWf5qPCZffLiks="></latexit>

YU =

0

@
x x 0
x x 0
0 0 1

1

A

<latexit sha1_base64="5wjAezg9Ov8rmEL1URb0Sa4PNuo="></latexit><latexit sha1_base64="5wjAezg9Ov8rmEL1URb0Sa4PNuo="></latexit><latexit sha1_base64="5wjAezg9Ov8rmEL1URb0Sa4PNuo="></latexit><latexit sha1_base64="5wjAezg9Ov8rmEL1URb0Sa4PNuo="></latexit>

YD =

0

@
x x x
x x x
y y y

1

A

<latexit sha1_base64="FmdiE4eCoNCFT+MDEfCq9n7aa8o="></latexit><latexit sha1_base64="FmdiE4eCoNCFT+MDEfCq9n7aa8o="></latexit><latexit sha1_base64="FmdiE4eCoNCFT+MDEfCq9n7aa8o="></latexit><latexit sha1_base64="FmdiE4eCoNCFT+MDEfCq9n7aa8o="></latexit>
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Quark Sector

! ! YU " # ! YU =
!

yu 0
0 yc

"

<latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit>

! ! YD " # ! YD =
!

ydV11 ysV12 ybV13

ydV21 ysV22 ybV23

"

<latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit>

hyDi ⌘ yD =
�
ydV31 ysV32 ybV33

�
<latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit>
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Quark Sector

! ! YU " # ! YU =
!

yu 0
0 yc

"

<latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit>

! ! YD " # ! YD =
!

ydV11 ysV12 ybV13

ydV21 ysV22 ybV23

"

<latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit>

hyDi ⌘ yD =
�
ydV31 ysV32 ybV33

�
<latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit>

YU =

✓
�YU 0
0 1

◆
YD =

✓
�YD

yD

◆

<latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit>
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Quark Sector

! ! YU " # ! YU =
!

yu 0
0 yc

"

<latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit><latexit sha1_base64="S1LH/iX0qawP3bxT7z2WOyjKiic="></latexit>

! ! YD " # ! YD =
!

ydV11 ysV12 ybV13

ydV21 ysV22 ybV23

"

<latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit><latexit sha1_base64="OITR35V3DEoUt2ZGTR4d3PcSKvo="></latexit>

hyDi ⌘ yD =
�
ydV31 ysV32 ybV33

�
<latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit><latexit sha1_base64="ObQ3QjPoRCRVXNMlUuCbCIIQGhk="></latexit>

YU =

✓
�YU 0
0 1

◆
YD =

✓
�YD

yD

◆

<latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit><latexit sha1_base64="xunwamtkbia8MWSCrAbWcoSGx2g="></latexit>

diag(yd, ys, yb) = V †YD
<latexit sha1_base64="dS3sEe9BdEag9eri6qswVRzuYjA=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBGCGFXBG2EoBaWEcxDsnGZnZ0kQ2YfzNwVlyWfYOOv2FgoYmtp59842aTQ6IF7OZxzLzP3uJHgCkzzy8jNzS8sLuWXCyura+sbxc2tpgpjSVmDhiKUbZcoJnjAGsBBsHYkGfFdwVru8Hzst+6YVDwMriGJWNcn/YD3OCWgJae4bwO7h9TjpD8qJ45XsSuJo7LuHpw2b22P9PGNc+EUS2bVzID/EmtKSmiKulP8tL2Qxj4LgAqiVMcyI+imRAKngo0KdqxYROiQ9FlH04D4THXT7KAR3tOKh3uh1BUAztSfGynxlUp8V0/6BAZq1huL/3mdGHon3ZQHUQwsoJOHerHAEOJxOtjjklEQiSaESq7/iumASEJBZ1jQIVizJ/8lzcOqZVatq6NS7WwaRx7toF1URhY6RjV0ieqogSh6QE/oBb0aj8az8Wa8T0ZzxnRnG/2C8fENEwWb7g==</latexit><latexit sha1_base64="dS3sEe9BdEag9eri6qswVRzuYjA=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBGCGFXBG2EoBaWEcxDsnGZnZ0kQ2YfzNwVlyWfYOOv2FgoYmtp59842aTQ6IF7OZxzLzP3uJHgCkzzy8jNzS8sLuWXCyura+sbxc2tpgpjSVmDhiKUbZcoJnjAGsBBsHYkGfFdwVru8Hzst+6YVDwMriGJWNcn/YD3OCWgJae4bwO7h9TjpD8qJ45XsSuJo7LuHpw2b22P9PGNc+EUS2bVzID/EmtKSmiKulP8tL2Qxj4LgAqiVMcyI+imRAKngo0KdqxYROiQ9FlH04D4THXT7KAR3tOKh3uh1BUAztSfGynxlUp8V0/6BAZq1huL/3mdGHon3ZQHUQwsoJOHerHAEOJxOtjjklEQiSaESq7/iumASEJBZ1jQIVizJ/8lzcOqZVatq6NS7WwaRx7toF1URhY6RjV0ieqogSh6QE/oBb0aj8az8Wa8T0ZzxnRnG/2C8fENEwWb7g==</latexit><latexit sha1_base64="dS3sEe9BdEag9eri6qswVRzuYjA=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBGCGFXBG2EoBaWEcxDsnGZnZ0kQ2YfzNwVlyWfYOOv2FgoYmtp59842aTQ6IF7OZxzLzP3uJHgCkzzy8jNzS8sLuWXCyura+sbxc2tpgpjSVmDhiKUbZcoJnjAGsBBsHYkGfFdwVru8Hzst+6YVDwMriGJWNcn/YD3OCWgJae4bwO7h9TjpD8qJ45XsSuJo7LuHpw2b22P9PGNc+EUS2bVzID/EmtKSmiKulP8tL2Qxj4LgAqiVMcyI+imRAKngo0KdqxYROiQ9FlH04D4THXT7KAR3tOKh3uh1BUAztSfGynxlUp8V0/6BAZq1huL/3mdGHon3ZQHUQwsoJOHerHAEOJxOtjjklEQiSaESq7/iumASEJBZ1jQIVizJ/8lzcOqZVatq6NS7WwaRx7toF1URhY6RjV0ieqogSh6QE/oBb0aj8az8Wa8T0ZzxnRnG/2C8fENEwWb7g==</latexit><latexit sha1_base64="dS3sEe9BdEag9eri6qswVRzuYjA=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBGCGFXBG2EoBaWEcxDsnGZnZ0kQ2YfzNwVlyWfYOOv2FgoYmtp59842aTQ6IF7OZxzLzP3uJHgCkzzy8jNzS8sLuWXCyura+sbxc2tpgpjSVmDhiKUbZcoJnjAGsBBsHYkGfFdwVru8Hzst+6YVDwMriGJWNcn/YD3OCWgJae4bwO7h9TjpD8qJ45XsSuJo7LuHpw2b22P9PGNc+EUS2bVzID/EmtKSmiKulP8tL2Qxj4LgAqiVMcyI+imRAKngo0KdqxYROiQ9FlH04D4THXT7KAR3tOKh3uh1BUAztSfGynxlUp8V0/6BAZq1huL/3mdGHon3ZQHUQwsoJOHerHAEOJxOtjjklEQiSaESq7/iumASEJBZ1jQIVizJ/8lzcOqZVatq6NS7WwaRx7toF1URhY6RjV0ieqogSh6QE/oBb0aj8az8Wa8T0ZzxnRnG/2C8fENEwWb7g==</latexit>
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L (6)
q =

!

i

ci
OI

! 2
<latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit>
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L (6)
q =

!

i

ci
OI

! 2
<latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit><latexit sha1_base64="LlRYlkiGkz2Hh+r0yJvP6iFZtF0="></latexit>

O1 =
! øQ!

L ! µ Q!
L

" ! øQ!
L ! µ Q!

L

"
O2 = (øq!

3L ! µ q!
3L ) (øq!

3L ! µ q!
3L )

O3 =
! øQ!

L ! µ " aQ!
L

" ! øQ!
L ! µ " aQ!

L

"
O4 = (øq!

3L ! µ " aq!
3L ) (øq!

3L ! µ " aq!
3L )

O5 =
! øQ!

L ! µ TaQ!
L

" ! øQ!
L ! µ TaQ!

L

"
O6 = (øq!

3L ! µ Taq!
3L ) (øq!

3L ! µ Taq!
3L )

O7 =
! øQ!

L ! µ Ta" bQ!
L

" ! øQ!
L ! µ Ta" bQ!

L

"
O8 =

!
øq!
3L ! µ Ta" bq!

3L

" !
øq!
3L ! µ Ta" bq!

3L

"

O9 =
! øQ!

L ! µ Q!
L

" ! øD !
R ! µ D !

R

"
O10 = (øq!

3L ! µ q!
3L )

! øD !
R ! µ D !

R

"

O11 =
! øQ!

L ! µ Q!
L

" ! øD !
R ! µ D !

R

"
O12 = (øq!

3L ! µ Taq!
3L )

! øD !
R ! µ TaD !

R

"

O13 =
! øQ!

L ! µ Q!
L

" ! øU!
R ! µ U!

R

"
O14 = (øq!

3L ! µ q!
3L )

! øU!
R ! µ U!

R

"

O15 =
! øQ!

L ! µ TaQ!
L

" ! øU!
R ! µ TaU!

R

"
O16 = (øq!

3L ! µ Taq!
3L )

! øU!
R ! µ TaU!

R

"
<latexit sha1_base64="MKsacLmNdma9QPGXfKiMaYLOxwk="></latexit><latexit sha1_base64="MKsacLmNdma9QPGXfKiMaYLOxwk="></latexit><latexit sha1_base64="MKsacLmNdma9QPGXfKiMaYLOxwk="></latexit><latexit sha1_base64="MKsacLmNdma9QPGXfKiMaYLOxwk="></latexit>
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Phenomenology in the Quark Sector
Operators Bound on ! /

!
ai Observables

O1, O2 5.9T eV ! K , " mB d . " mB s

O17, O18 4.1T eV Bs " µ+ µ! , B " K " µ+ µ!

O21, O22 3.4T eV B " X s" , B " X s#+ #!

O25, O26 6.1T eV B " X s" , B " X s#+ #!

O27, O28 1.7T eV B " K " µ+ µ!

O29, O30, O31, O32 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

O33, O34 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

<latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit>
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Phenomenology in the Quark Sector
Operators Bound on ! /

!
ai Observables

O1, O2 5.9T eV ! K , " mB d . " mB s

O17, O18 4.1T eV Bs " µ+ µ! , B " K " µ+ µ!

O21, O22 3.4T eV B " X s" , B " X s#+ #!

O25, O26 6.1T eV B " X s" , B " X s#+ #!

O27, O28 1.7T eV B " K " µ+ µ!

O29, O30, O31, O32 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

O33, O34 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

<latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit>

S'(B%:<7<)$(%=*%=D'%&-S%*8'J,U$7L(*:<*%'=%$)V%3443
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Phenomenology in the Quark Sector
Operators Bound on ! /

!
ai Observables

O1, O2 5.9T eV ! K , " mB d . " mB s

O17, O18 4.1T eV Bs " µ+ µ! , B " K " µ+ µ!

O21, O22 3.4T eV B " X s" , B " X s#+ #!

O25, O26 6.1T eV B " X s" , B " X s#+ #!

O27, O28 1.7T eV B " K " µ+ µ!

O29, O30, O31, O32 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

O33, O34 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

<latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit>

S'(B%:<7<)$(%=*%=D'%&-S%*8'J

EL"=? Br (Bs ! µ+ µ! ) = Br (Bs ! ! + ! ! )
<latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit>

%&-S
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Phenomenology in the Quark Sector
Operators Bound on ! /

!
ai Observables

O1, O2 5.9T eV ! K , " mB d . " mB s

O17, O18 4.1T eV Bs " µ+ µ! , B " K " µ+ µ!

O21, O22 3.4T eV B " X s" , B " X s#+ #!

O25, O26 6.1T eV B " X s" , B " X s#+ #!

O27, O28 1.7T eV B " K " µ+ µ!

O29, O30, O31, O32 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

O33, O34 5.7T eV Bs " µ+ µ! , B " K " µ+ µ!

<latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit><latexit sha1_base64="VmIooxocRcJqKEQWCHAidt6/QYw="></latexit>

S'(B%:<7<)$(%=*%=D'%&-S%*8'J

EL"=? Br (Bs ! µ+ µ! ) = Br (Bs ! ! + ! ! )
<latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit><latexit sha1_base64="xaro57Xe/nIW7QQlI6mnWIReNCc=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0lJZEBN0IpW5cVrAPaGKYTKft0MmDmRuhhH6EG3/FjQtF3Lpw5984aQNq64G5HM65lzv3eBFnEkzzS8utrK6tb+Q3C1vbO7t7+v5BW4axILRFQh6Krocl5SygLWDAaTcSFPsepx1vfJX6nXsqJAuDW5hE1PHxMGADRjAoydUrDVFquNKG0Pbju0paquXLHxFwqqa1Wnb1olkzZzCWiZWRIsrQdPVPux+S2KcBEI6l7FlmBE6CBTDC6bRgx5JGmIzxkPYUDbBPpZPMjpoaJ0rpG4NQqBeAMVN/TyTYl3Lie6rTxzCSi14q/uf1YhhcOAkLohhoQOaLBjE3IDTShIw+E5QAnyiCiWDqrwYZYYEJqBwLKgRr8eRl0j6tWWbNujkr1htZHHl0hI5RCVnoHNXRNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbgZOdNg==</latexit>

%&-S

,,-&Br (Bs ! µ+ µ! ) "= Br (Bs ! ! + ! ! )
<latexit sha1_base64="JW7DCNkqsjEFRBfK5Ni4S3YJ+i0=">AAACGHicbVDLTgIxFO3gC/E16tJNIzGBGHDGmOiS4MYlJvJIGCSdUqCh0xnbOyaE8Blu/BU3LjTGLTv/xg6QqOBJenNyzr25vcePBNfgOF9WamV1bX0jvZnZ2t7Z3bP3D2o6jBVlVRqKUDV8opngklWBg2CNSDES+ILV/cF14tcfmdI8lHcwjFgrID3Ju5wSMFLbPiurXLmtPQi9IL4/TUoh70n2gH8MIImT1EK+bWedojMFXibunGTRHJW2PfE6IY0DJoEKonXTdSJojYgCTgUbZ7xYs4jQAemxpqGSBEy3RtPDxvjEKB3cDZV5EvBU/T0xIoHWw8A3nQGBvl70EvE/rxlD96o14jKKgUk6W9SNBYYQJynhDleMghgaQqji5q+Y9okiFEyWGROCu3jyMqmdF12n6N5eZEvleRxpdISOUQ656BKV0A2qoCqi6Am9oDf0bj1br9aH9TlrTVnzmUP0B9bkG6KLnuE=</latexit><latexit sha1_base64="JW7DCNkqsjEFRBfK5Ni4S3YJ+i0=">AAACGHicbVDLTgIxFO3gC/E16tJNIzGBGHDGmOiS4MYlJvJIGCSdUqCh0xnbOyaE8Blu/BU3LjTGLTv/xg6QqOBJenNyzr25vcePBNfgOF9WamV1bX0jvZnZ2t7Z3bP3D2o6jBVlVRqKUDV8opngklWBg2CNSDES+ILV/cF14tcfmdI8lHcwjFgrID3Ju5wSMFLbPiurXLmtPQi9IL4/TUoh70n2gH8MIImT1EK+bWedojMFXibunGTRHJW2PfE6IY0DJoEKonXTdSJojYgCTgUbZ7xYs4jQAemxpqGSBEy3RtPDxvjEKB3cDZV5EvBU/T0xIoHWw8A3nQGBvl70EvE/rxlD96o14jKKgUk6W9SNBYYQJynhDleMghgaQqji5q+Y9okiFEyWGROCu3jyMqmdF12n6N5eZEvleRxpdISOUQ656BKV0A2qoCqi6Am9oDf0bj1br9aH9TlrTVnzmUP0B9bkG6KLnuE=</latexit><latexit sha1_base64="JW7DCNkqsjEFRBfK5Ni4S3YJ+i0=">AAACGHicbVDLTgIxFO3gC/E16tJNIzGBGHDGmOiS4MYlJvJIGCSdUqCh0xnbOyaE8Blu/BU3LjTGLTv/xg6QqOBJenNyzr25vcePBNfgOF9WamV1bX0jvZnZ2t7Z3bP3D2o6jBVlVRqKUDV8opngklWBg2CNSDES+ILV/cF14tcfmdI8lHcwjFgrID3Ju5wSMFLbPiurXLmtPQi9IL4/TUoh70n2gH8MIImT1EK+bWedojMFXibunGTRHJW2PfE6IY0DJoEKonXTdSJojYgCTgUbZ7xYs4jQAemxpqGSBEy3RtPDxvjEKB3cDZV5EvBU/T0xIoHWw8A3nQGBvl70EvE/rxlD96o14jKKgUk6W9SNBYYQJynhDleMghgaQqji5q+Y9okiFEyWGROCu3jyMqmdF12n6N5eZEvleRxpdISOUQ656BKV0A2qoCqi6Am9oDf0bj1br9aH9TlrTVnzmUP0B9bkG6KLnuE=</latexit><latexit sha1_base64="JW7DCNkqsjEFRBfK5Ni4S3YJ+i0=">AAACGHicbVDLTgIxFO3gC/E16tJNIzGBGHDGmOiS4MYlJvJIGCSdUqCh0xnbOyaE8Blu/BU3LjTGLTv/xg6QqOBJenNyzr25vcePBNfgOF9WamV1bX0jvZnZ2t7Z3bP3D2o6jBVlVRqKUDV8opngklWBg2CNSDES+ILV/cF14tcfmdI8lHcwjFgrID3Ju5wSMFLbPiurXLmtPQi9IL4/TUoh70n2gH8MIImT1EK+bWedojMFXibunGTRHJW2PfE6IY0DJoEKonXTdSJojYgCTgUbZ7xYs4jQAemxpqGSBEy3RtPDxvjEKB3cDZV5EvBU/T0xIoHWw8A3nQGBvl70EvE/rxlD96o14jKKgUk6W9SNBYYQJynhDleMghgaQqji5q+Y9okiFEyWGROCu3jyMqmdF12n6N5eZEvleRxpdISOUQ656BKV0A2qoCqi6Am9oDf0bj1br9aH9TlrTVnzmUP0B9bkG6KLnuE=</latexit>
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S'(B%:<7<)$(%=*%=D'%&!-S%I<=D%=BF'G.%A'':$IJ
/<(<K)<$8*%'=%$)V%344W%
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Lepton Sector
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S'(B%:<7<)$(%=*%=D'%&!-S%I<=D%=BF'G.%A'':$IJ

! L !
Y =

1
2

! LN øN 0c
R YN N 0

R + " L !
Y + h.c.

<latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit>

/<(<K)<$8*%'=%$)V%344W%
,$9<H:*8%'=%$)V%344X%
C)*8:*%'=%$)V%34YY
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S'(B%:<7<)$(%=*%=D'%&!-S%I<=D%=BF'G.%A'':$IJ

! L !
Y =

1
2

! LN øN 0c
R YN N 0

R + " L !
Y + h.c.

<latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit>

G! = SU(3)! L ! SU(2)eR ! SO(3)N R
<latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit>

/<(<K)<$8*%'=%$)V%344W%
,$9<H:*8%'=%$)V%344X%
C)*8:*%'=%$)V%34YY
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S'(B%:<7<)$(%=*%=D'%&!-S%I<=D%=BF'G.%A'':$IJ

! L !
Y =

1
2

! LN øN 0c
R YN N 0

R + " L !
Y + h.c.

<latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit>

G! = SU(3)! L ! SU(2)eR ! SO(3)N R
<latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit>

SU(3)! L SU(2)eR SO(3)N R

L !
L 3 1 1

E !
R 1 2 1

! !
R 1 1 1

N !
R 1 1 3

! YE 3 ø2 1

yE 3 1 1

Y" 3 1 3
<latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit>

/<(<K)<$8*%'=%$)V%344W%
,$9<H:*8%'=%$)V%344X%
C)*8:*%'=%$)V%34YY
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S'(B%:<7<)$(%=*%=D'%&!-S%I<=D%=BF'G.%A'':$IJ

! L !
Y =

1
2

! LN øN 0c
R YN N 0

R + " L !
Y + h.c.

<latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit><latexit sha1_base64="rnbj39nsfsozFM7T5fBfzh9jmgQ="></latexit>

G! = SU(3)! L ! SU(2)eR ! SO(3)N R
<latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit><latexit sha1_base64="/E6l4IA8NvtPrdKmyADlE1uMtsA="></latexit>

SU(3)! L SU(2)eR SO(3)N R

L !
L 3 1 1

E !
R 1 2 1

! !
R 1 1 1

N !
R 1 1 3

! YE 3 ø2 1

yE 3 1 1

Y" 3 1 3
<latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit><latexit sha1_base64="Bh411W0GB68nElhIv9Z6TZ4Bd4M="></latexit>

/<(<K)<$8*%'=%$)V%344W%
,$9<H:*8%'=%$)V%344X%
C)*8:*%'=%$)V%34YY

YE =

!

"
x x y
x x y
x x y

#

$

<latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="M9zXShSxjPWkv89dsKY96u/sZ90="></latexit><latexit sha1_base64="M9zXShSxjPWkv89dsKY96u/sZ90="></latexit><latexit sha1_base64="KSmEynBjTjUaNnfhRBPGMsReAjI="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit><latexit sha1_base64="sXd3HKVDQzD7+54/HIgrrmHBQ5w="></latexit>

m! =

!

"
z z z
z z z
z z z

#

$

<latexit sha1_base64="Jbx3zStAjw0KaNyHHTTEHxPXWlM="></latexit><latexit sha1_base64="Jbx3zStAjw0KaNyHHTTEHxPXWlM="></latexit><latexit sha1_base64="Jbx3zStAjw0KaNyHHTTEHxPXWlM="></latexit><latexit sha1_base64="Jbx3zStAjw0KaNyHHTTEHxPXWlM="></latexit>
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! L !
Y = øL !

L ! ! YE E !
R + øL !

L ! yE " !
R + øL !
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÷! Y" N !

R
<latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit>
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! L !
Y = øL !

L ! ! YE E !
R + øL !

L ! yE " !
R + øL !

L
÷! Y" N !

R
<latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit>

Lepton Sector

!Y! "! YT
! " # Y! Y T

! =
2! LN

v2 U diag(m! 1 , m! 2 , m! 3 ) UT

<latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit>

! ! YE" # ! YE =

0

@
ye 0
0 yµ
0 0

1

A

!yE" # yE =
�
0 0 y⌧

�T
<latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit>



12!"#$%&'()*+%,,-&+%./012%3434

! L !
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R + øL !

L ! yE " !
R + øL !

L
÷! Y" N !

R
<latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit><latexit sha1_base64="azQX8I/fQ+oP3l9G3ZWPQnZ6qww="></latexit>

Lepton Sector

!Y! "! YT
! " # Y! Y T

! =
2! LN

v2 U diag(m! 1 , m! 2 , m! 3 ) UT

<latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit><latexit sha1_base64="79gZq/BMeNa2BNqMWiqgsU86EdY="></latexit>

! ! YE" # ! YE =

0

@
ye 0
0 yµ
0 0

1

A

!yE" # yE =
�
0 0 y⌧

�T
<latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit><latexit sha1_base64="tiI+VUpgaHvBLvXEpUhlXrIyQm0="></latexit>

m! =
v2

2! LN
Y !

! Y  
!

<latexit sha1_base64="4NvkHWLBK8ByfaZ6CTrWybzv4qw=">AAACHXicbVBNS8MwGE7n15xfVY9egkMQkdGOgV6EoRcPQya4D1m3kqbpFpamJUkHo/SPePGvePGgiAcv4r8x+zjo9IWQh+eD5H28mFGpLOvLyC0tr6yu5dcLG5tb2zvm7l5TRonApIEjFom2hyRhlJOGooqRdiwICj1GWt7waqK3RkRIGvE7NY5JN0R9TgOKkdKUa1ZC1+HJheMHAuF01Ctnadmp6byP3LR2k2XO6f3E0TuBs9vxUd81i1bJmg78C+w5KIL51F3zw/EjnISEK8yQlB3bilU3RUJRzEhWcBJJYoSHqE86GnIUEtlNp9tl8EgzPgwioQ9XcMr+TKQolHIcetoZIjWQi9qE/E/rJCo476aUx4kiHM8eChIGVQQnVUGfCoIVG2uAsKD6rxAPkO5J6UILugR7ceW/oFku2VbJvq0Uq5fzOvLgAByCY2CDM1AF16AOGgCDB/AEXsCr8Wg8G2/G+8yaM+aZffBrjM9vYjeiEQ==</latexit><latexit sha1_base64="4NvkHWLBK8ByfaZ6CTrWybzv4qw=">AAACHXicbVBNS8MwGE7n15xfVY9egkMQkdGOgV6EoRcPQya4D1m3kqbpFpamJUkHo/SPePGvePGgiAcv4r8x+zjo9IWQh+eD5H28mFGpLOvLyC0tr6yu5dcLG5tb2zvm7l5TRonApIEjFom2hyRhlJOGooqRdiwICj1GWt7waqK3RkRIGvE7NY5JN0R9TgOKkdKUa1ZC1+HJheMHAuF01Ctnadmp6byP3LR2k2XO6f3E0TuBs9vxUd81i1bJmg78C+w5KIL51F3zw/EjnISEK8yQlB3bilU3RUJRzEhWcBJJYoSHqE86GnIUEtlNp9tl8EgzPgwioQ9XcMr+TKQolHIcetoZIjWQi9qE/E/rJCo476aUx4kiHM8eChIGVQQnVUGfCoIVG2uAsKD6rxAPkO5J6UILugR7ceW/oFku2VbJvq0Uq5fzOvLgAByCY2CDM1AF16AOGgCDB/AEXsCr8Wg8G2/G+8yaM+aZffBrjM9vYjeiEQ==</latexit><latexit sha1_base64="4NvkHWLBK8ByfaZ6CTrWybzv4qw=">AAACHXicbVBNS8MwGE7n15xfVY9egkMQkdGOgV6EoRcPQya4D1m3kqbpFpamJUkHo/SPePGvePGgiAcv4r8x+zjo9IWQh+eD5H28mFGpLOvLyC0tr6yu5dcLG5tb2zvm7l5TRonApIEjFom2hyRhlJOGooqRdiwICj1GWt7waqK3RkRIGvE7NY5JN0R9TgOKkdKUa1ZC1+HJheMHAuF01Ctnadmp6byP3LR2k2XO6f3E0TuBs9vxUd81i1bJmg78C+w5KIL51F3zw/EjnISEK8yQlB3bilU3RUJRzEhWcBJJYoSHqE86GnIUEtlNp9tl8EgzPgwioQ9XcMr+TKQolHIcetoZIjWQi9qE/E/rJCo476aUx4kiHM8eChIGVQQnVUGfCoIVG2uAsKD6rxAPkO5J6UILugR7ceW/oFku2VbJvq0Uq5fzOvLgAByCY2CDM1AF16AOGgCDB/AEXsCr8Wg8G2/G+8yaM+aZffBrjM9vYjeiEQ==</latexit><latexit sha1_base64="4NvkHWLBK8ByfaZ6CTrWybzv4qw=">AAACHXicbVBNS8MwGE7n15xfVY9egkMQkdGOgV6EoRcPQya4D1m3kqbpFpamJUkHo/SPePGvePGgiAcv4r8x+zjo9IWQh+eD5H28mFGpLOvLyC0tr6yu5dcLG5tb2zvm7l5TRonApIEjFom2hyRhlJOGooqRdiwICj1GWt7waqK3RkRIGvE7NY5JN0R9TgOKkdKUa1ZC1+HJheMHAuF01Ctnadmp6byP3LR2k2XO6f3E0TuBs9vxUd81i1bJmg78C+w5KIL51F3zw/EjnISEK8yQlB3bilU3RUJRzEhWcBJJYoSHqE86GnIUEtlNp9tl8EgzPgwioQ9XcMr+TKQolHIcetoZIjWQi9qE/E/rJCo476aUx4kiHM8eChIGVQQnVUGfCoIVG2uAsKD6rxAPkO5J6UILugR7ceW/oFku2VbJvq0Uq5fzOvLgAByCY2CDM1AF16AOGgCDB/AEXsCr8Wg8G2/G+8yaM+aZffBrjM9vYjeiEQ==</latexit>

YE =
!

! YE yE
"

<latexit sha1_base64="VGx8EoZ05yCqXN5VXYxkM2OKJW4="></latexit><latexit sha1_base64="VGx8EoZ05yCqXN5VXYxkM2OKJW4="></latexit><latexit sha1_base64="VGx8EoZ05yCqXN5VXYxkM2OKJW4="></latexit><latexit sha1_base64="VGx8EoZ05yCqXN5VXYxkM2OKJW4="></latexit>

diag(m! 1 , m! 2 , m! 3 ) = UT m! U
<latexit sha1_base64="hJ+CDFET6LUdG9M/VXl0NWUE2wc=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBQcpMFRRBKLpxqeCo0KlDJk1raJIZkjNiGeZd3PgqblwoxY0L38W0nUW9/BD48p9zSM4fJYIbcN1PZ2p6ZnZuvrRQXlxaXlmtrK1fmzjVlPk0FrG+jYhhgivmAwfBbhPNiIwEu4l6Z8P6zQPThsfqCvoJa0nSVbzDKQFrhZXjANgjZG1OuvmODLNApaGX7wV7BdcneD/fPfHvrrAM7Q37YaXq1tyR8F/wCqiiQhdhZRC0Y5pKpoAKYkzTcxNoZUQDp4Ll5SA1LCG0R7qsaVERyUwrG+2Y423rtHEn1vYowCN3ciIj0pi+jGynJHBvfteG5n+1Zgqdo1bGVZICU3T8UCcVGGI8DAy3uWYURN8CoZrbv2J6TzShYGMt2xC83yv/het6zXNr3uVBtXFaxFFCm2gL7SAPHaIGOkcXyEcUPaEX9IbenWfn1Rk4H+PWKaeY2UA/5Hx9A0P3o/Y=</latexit><latexit sha1_base64="hJ+CDFET6LUdG9M/VXl0NWUE2wc=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBQcpMFRRBKLpxqeCo0KlDJk1raJIZkjNiGeZd3PgqblwoxY0L38W0nUW9/BD48p9zSM4fJYIbcN1PZ2p6ZnZuvrRQXlxaXlmtrK1fmzjVlPk0FrG+jYhhgivmAwfBbhPNiIwEu4l6Z8P6zQPThsfqCvoJa0nSVbzDKQFrhZXjANgjZG1OuvmODLNApaGX7wV7BdcneD/fPfHvrrAM7Q37YaXq1tyR8F/wCqiiQhdhZRC0Y5pKpoAKYkzTcxNoZUQDp4Ll5SA1LCG0R7qsaVERyUwrG+2Y423rtHEn1vYowCN3ciIj0pi+jGynJHBvfteG5n+1Zgqdo1bGVZICU3T8UCcVGGI8DAy3uWYURN8CoZrbv2J6TzShYGMt2xC83yv/het6zXNr3uVBtXFaxFFCm2gL7SAPHaIGOkcXyEcUPaEX9IbenWfn1Rk4H+PWKaeY2UA/5Hx9A0P3o/Y=</latexit><latexit sha1_base64="hJ+CDFET6LUdG9M/VXl0NWUE2wc=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBQcpMFRRBKLpxqeCo0KlDJk1raJIZkjNiGeZd3PgqblwoxY0L38W0nUW9/BD48p9zSM4fJYIbcN1PZ2p6ZnZuvrRQXlxaXlmtrK1fmzjVlPk0FrG+jYhhgivmAwfBbhPNiIwEu4l6Z8P6zQPThsfqCvoJa0nSVbzDKQFrhZXjANgjZG1OuvmODLNApaGX7wV7BdcneD/fPfHvrrAM7Q37YaXq1tyR8F/wCqiiQhdhZRC0Y5pKpoAKYkzTcxNoZUQDp4Ll5SA1LCG0R7qsaVERyUwrG+2Y423rtHEn1vYowCN3ciIj0pi+jGynJHBvfteG5n+1Zgqdo1bGVZICU3T8UCcVGGI8DAy3uWYURN8CoZrbv2J6TzShYGMt2xC83yv/het6zXNr3uVBtXFaxFFCm2gL7SAPHaIGOkcXyEcUPaEX9IbenWfn1Rk4H+PWKaeY2UA/5Hx9A0P3o/Y=</latexit><latexit sha1_base64="hJ+CDFET6LUdG9M/VXl0NWUE2wc=">AAACI3icbZDLSgMxFIYzXmu9VV26CRZBQcpMFRRBKLpxqeCo0KlDJk1raJIZkjNiGeZd3PgqblwoxY0L38W0nUW9/BD48p9zSM4fJYIbcN1PZ2p6ZnZuvrRQXlxaXlmtrK1fmzjVlPk0FrG+jYhhgivmAwfBbhPNiIwEu4l6Z8P6zQPThsfqCvoJa0nSVbzDKQFrhZXjANgjZG1OuvmODLNApaGX7wV7BdcneD/fPfHvrrAM7Q37YaXq1tyR8F/wCqiiQhdhZRC0Y5pKpoAKYkzTcxNoZUQDp4Ll5SA1LCG0R7qsaVERyUwrG+2Y423rtHEn1vYowCN3ciIj0pi+jGynJHBvfteG5n+1Zgqdo1bGVZICU3T8UCcVGGI8DAy3uWYURN8CoZrbv2J6TzShYGMt2xC83yv/het6zXNr3uVBtXFaxFFCm2gL7SAPHaIGOkcXyEcUPaEX9IbenWfn1Rk4H+PWKaeY2UA/5Hx9A0P3o/Y=</latexit>
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JusQfy the Flavour Alignment
.8%&-S%=D'('%<:%8*%T8$)%'OF)$8$@*8%*>%=D'%Q$9*"(%$)<K87'8=:J
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JusQfy the Flavour Alignment
.8%&-S%=D'('%<:%8*%T8$)%'OF)$8$@*8%*>%=D'%Q$9*"(%$)<K87'8=:J

In the DDFM there is one explanaQon!

2(*7*='%=D'%:F"(<*8:%=*%L'%HB8$7<#$)%:#$)$(%T')H:

C)*8:*%'=%$)V%34YY%
C)*8:*%'=%$)V%34Y3%
C)*8:*%'=%$)V%34Y\
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JusQfy the Flavour Alignment
.8%&-S%=D'('%<:%8*%T8$)%'OF)$8$@*8%*>%=D'%Q$9*"(%$)<K87'8=:J

In the DDFM there is one explanaQon!

2(*7*='%=D'%:F"(<*8:%=*%L'%HB8$7<#$)%:#$)$(%T')H:

AU = Tr
!

! YU ! Y 
U

"

AD = Tr
!

! YD ! Y 
D

"

AUU = Tr
!

! YU ! Y 
U ! YU ! Y 

U

"

ADD = Tr
!

! YD ! Y 
D ! YD ! Y 

D

"

AUD = Tr
!

! YU ! Y 
U ! YD ! Y 

D

"

BD = yD y  
D

BDD = yD ! Y 
D ! YD y  

D
<latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit>

C)*8:*%'=%$)V%34YY%
C)*8:*%'=%$)V%34Y3%
C)*8:*%'=%$)V%34Y\
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JusQfy the Flavour Alignment
.8%&-S%=D'('%<:%8*%T8$)%'OF)$8$@*8%*>%=D'%Q$9*"(%$)<K87'8=:J

In the DDFM there is one explanaQon!

2(*7*='%=D'%:F"(<*8:%=*%L'%HB8$7<#$)%:#$)$(%T')H:

AU = Tr
!

! YU ! Y 
U

"

AD = Tr
!

! YD ! Y 
D

"

AUU = Tr
!

! YU ! Y 
U ! YU ! Y 

U

"

ADD = Tr
!

! YD ! Y 
D ! YD ! Y 

D

"

AUD = Tr
!

! YU ! Y 
U ! YD ! Y 

D

"

BD = yD y  
D

BDD = yD ! Y 
D ! YD y  

D
<latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit><latexit sha1_base64="2RqeQ8BoSPXD5c/PGQfUxp9cAj0="></latexit>

AE = Tr
!

! YE ! Y 
E

"

A! = Tr
#

y ! y  
!

$

AEE = Tr
!

! YE ! Y 
E ! YE ! Y 

E

"

A!! 1 = Tr
#
y ! y  

! y ! y  
!

$

AE ! = Tr
!

! YE ! Y 
E y ! y  

!

"

A!! 2 = Tr
#
y ! y T

! y !
! y  

!

$

BE = yE y  
E

BEE = y  
E ! YE ! Y 

E yE

BE ! = y  
E y ! y  

! yE
<latexit sha1_base64="NQx0gcOf1ZQ5nLdop4mcq4pK150="></latexit><latexit sha1_base64="NQx0gcOf1ZQ5nLdop4mcq4pK150="></latexit><latexit sha1_base64="NQx0gcOf1ZQ5nLdop4mcq4pK150="></latexit><latexit sha1_base64="NQx0gcOf1ZQ5nLdop4mcq4pK150="></latexit>

C)*8:*%'=%$)V%34YY%
C)*8:*%'=%$)V%34Y3%
C)*8:*%'=%$)V%34Y\
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JusQfy the Flavour Alignment
&<8<7<:<8K%=D'%:#$)$(%F*='8@$)?

.=%<:%F*::<L)'%=*%T8H%$%:*)"@*8%#*7F$@L)'%I<=D%]"$(M%
7$::':%$8H%7<O<8K+%$)=D*"KD%$=%=D'%F(<#'%*>%="8<8K%=D'%

F$($7'='(:%*>%=D'%:#$)$(%F*='8@$)
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JusQfy the Flavour Alignment
&<8<7<:<8K%=D'%:#$)$(%F*='8@$)?

.=%<:%F*::<L)'%=*%T8H%$%:*)"@*8%#*7F$@L)'%I<=D%]"$(M%
7$::':%$8H%7<O<8K+%$)=D*"KD%$=%=D'%F(<#'%*>%="8<8K%=D'%

F$($7'='(:%*>%=D'%:#$)$(%F*='8@$)

!'F=*8%7$::':%$8H%7<O<8K%#$8%L'%>*"8H%#*(('#=)B%$8H%
&$;*($8$%FD$:':%$('%F('H<#='H
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JusQfy the Flavour Alignment
&<8<7<:<8K%=D'%:#$)$(%F*='8@$)?

.=%<:%F*::<L)'%=*%T8H%$%:*)"@*8%#*7F$@L)'%I<=D%]"$(M%
7$::':%$8H%7<O<8K+%$)=D*"KD%$=%=D'%F(<#'%*>%="8<8K%=D'%

F$($7'='(:%*>%=D'%:#$)$(%F*='8@$)

!'F=*8%7$::':%$8H%7<O<8K%#$8%L'%>*"8H%#*(('#=)B%$8H%
&$;*($8$%FD$:':%$('%F('H<#='H



Thanks!
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U(2) Models

YU = yt

!

"
x x y
x x y
0 0 1

#

$

<latexit sha1_base64="oQUXGMHGnby0YAo0rS0zfkiU4Mc="></latexit><latexit sha1_base64="oQUXGMHGnby0YAo0rS0zfkiU4Mc="></latexit><latexit sha1_base64="oQUXGMHGnby0YAo0rS0zfkiU4Mc="></latexit><latexit sha1_base64="oQUXGMHGnby0YAo0rS0zfkiU4Mc="></latexit>

YD = yb

!

"
x x y!

x x y!

0 0 1

#

$

<latexit sha1_base64="7yGddOonVFJo7RYrkky9Yi1khhM="></latexit><latexit sha1_base64="7yGddOonVFJo7RYrkky9Yi1khhM="></latexit><latexit sha1_base64="7yGddOonVFJo7RYrkky9Yi1khhM="></latexit><latexit sha1_base64="7yGddOonVFJo7RYrkky9Yi1khhM="></latexit>

Gq = SU(2)qL ! SU(2)u R ! SU(2)dR
<latexit sha1_base64="mrmreAZ1Zy7G0/79G6JwdFAMMXE=">AAACJnicbZDLSsNAFIYn9VbrrerSzWAR6qYkRdBNoehCFy7qJW2hDWEymbRDJ5N0ZiKU0Kdx46u4cVERceejOG2z0NYfBn6+cw5nzu/FjEplml9GbmV1bX0jv1nY2t7Z3SvuHzRllAhMbByxSLQ9JAmjnNiKKkbasSAo9BhpeYOrab31RISkEX9Uo5g4IepxGlCMlEZusdYNkepjxNLrsTusPdjl6qmbDt3bcVfRkEiYkcS9XyC+Jm6xZFbMmeCysTJTApkabnHS9SOchIQrzJCUHcuMlZMioShmZFzoJpLECA9Qj3S05UgvdNLZmWN4ookPg0joxxWc0d8TKQqlHIWe7pweJRdrU/hfrZOo4MJJKY8TRTieLwoSBlUEp5lBnwqCFRtpg7Cg+q8Q95FAWOlkCzoEa/HkZdOsViyzYt2dleqXWRx5cASOQRlY4BzUwQ1oABtg8AxewQS8Gy/Gm/FhfM5bc0Y2cwj+yPj+Abd/pKg=</latexit><latexit sha1_base64="mrmreAZ1Zy7G0/79G6JwdFAMMXE=">AAACJnicbZDLSsNAFIYn9VbrrerSzWAR6qYkRdBNoehCFy7qJW2hDWEymbRDJ5N0ZiKU0Kdx46u4cVERceejOG2z0NYfBn6+cw5nzu/FjEplml9GbmV1bX0jv1nY2t7Z3SvuHzRllAhMbByxSLQ9JAmjnNiKKkbasSAo9BhpeYOrab31RISkEX9Uo5g4IepxGlCMlEZusdYNkepjxNLrsTusPdjl6qmbDt3bcVfRkEiYkcS9XyC+Jm6xZFbMmeCysTJTApkabnHS9SOchIQrzJCUHcuMlZMioShmZFzoJpLECA9Qj3S05UgvdNLZmWN4ookPg0joxxWc0d8TKQqlHIWe7pweJRdrU/hfrZOo4MJJKY8TRTieLwoSBlUEp5lBnwqCFRtpg7Cg+q8Q95FAWOlkCzoEa/HkZdOsViyzYt2dleqXWRx5cASOQRlY4BzUwQ1oABtg8AxewQS8Gy/Gm/FhfM5bc0Y2cwj+yPj+Abd/pKg=</latexit><latexit sha1_base64="mrmreAZ1Zy7G0/79G6JwdFAMMXE=">AAACJnicbZDLSsNAFIYn9VbrrerSzWAR6qYkRdBNoehCFy7qJW2hDWEymbRDJ5N0ZiKU0Kdx46u4cVERceejOG2z0NYfBn6+cw5nzu/FjEplml9GbmV1bX0jv1nY2t7Z3SvuHzRllAhMbByxSLQ9JAmjnNiKKkbasSAo9BhpeYOrab31RISkEX9Uo5g4IepxGlCMlEZusdYNkepjxNLrsTusPdjl6qmbDt3bcVfRkEiYkcS9XyC+Jm6xZFbMmeCysTJTApkabnHS9SOchIQrzJCUHcuMlZMioShmZFzoJpLECA9Qj3S05UgvdNLZmWN4ookPg0joxxWc0d8TKQqlHIWe7pweJRdrU/hfrZOo4MJJKY8TRTieLwoSBlUEp5lBnwqCFRtpg7Cg+q8Q95FAWOlkCzoEa/HkZdOsViyzYt2dleqXWRx5cASOQRlY4BzUwQ1oABtg8AxewQS8Gy/Gm/FhfM5bc0Y2cwj+yPj+Abd/pKg=</latexit><latexit sha1_base64="mrmreAZ1Zy7G0/79G6JwdFAMMXE=">AAACJnicbZDLSsNAFIYn9VbrrerSzWAR6qYkRdBNoehCFy7qJW2hDWEymbRDJ5N0ZiKU0Kdx46u4cVERceejOG2z0NYfBn6+cw5nzu/FjEplml9GbmV1bX0jv1nY2t7Z3SvuHzRllAhMbByxSLQ9JAmjnNiKKkbasSAo9BhpeYOrab31RISkEX9Uo5g4IepxGlCMlEZusdYNkepjxNLrsTusPdjl6qmbDt3bcVfRkEiYkcS9XyC+Jm6xZFbMmeCysTJTApkabnHS9SOchIQrzJCUHcuMlZMioShmZFzoJpLECA9Qj3S05UgvdNLZmWN4ookPg0joxxWc0d8TKQqlHIWe7pweJRdrU/hfrZOo4MJJKY8TRTieLwoSBlUEp5lBnwqCFRtpg7Cg+q8Q95FAWOlkCzoEa/HkZdOsViyzYt2dleqXWRx5cASOQRlY4BzUwQ1oABtg8AxewQS8Gy/Gm/FhfM5bc0Y2cwj+yPj+Abd/pKg=</latexit>

6*%'OF)$8$@*8%*>%

G! = SU(2)! L ! SU(2)eR ! SO(2)N R
<latexit sha1_base64="Ddpt2LNtQ09vnhuPYOLkGN517fw=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIdVNmiqAbodiFLkTrpbbQKUMmPW1DMxeSjFCGPpAbX0UQFxZx63OYaQfR1h8CP985h5PzuyFnUpnm2MgsLC4tr2RXc2vrG5tb+e2dBxlEgkKdBjwQTZdI4MyHumKKQzMUQDyXQ8MdVJN64xGEZIF/r4YhtD3S81mXUaI0cvJV2yOqTwmPz0eODZyf3tWL5UMnTrxzObIV80DiFIJz+0OuJ+RKEydfMEvmRHjeWKkpoFQ1J/9qdwIaeeAryomULcsMVTsmQjHKYZSzIwkhoQPSg5a2PtEL2/Hk2BE+0KSDu4HQz1d4Qn9PxMSTcui5ujM5Tc7WEvhfrRWp7kk7Zn4YKfDpdFE34lgFOEkOd5gAqvhQG0IF03/FtE8EoUrnm9MhWLMnz5uHcskyS9bNUaFylsaRRXtoHxWRhY5RBV2gGqojip7QC3pHY+PZeDM+jM9pa8ZIZ3bRHxlf32dHpwg=</latexit><latexit sha1_base64="Ddpt2LNtQ09vnhuPYOLkGN517fw=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIdVNmiqAbodiFLkTrpbbQKUMmPW1DMxeSjFCGPpAbX0UQFxZx63OYaQfR1h8CP985h5PzuyFnUpnm2MgsLC4tr2RXc2vrG5tb+e2dBxlEgkKdBjwQTZdI4MyHumKKQzMUQDyXQ8MdVJN64xGEZIF/r4YhtD3S81mXUaI0cvJV2yOqTwmPz0eODZyf3tWL5UMnTrxzObIV80DiFIJz+0OuJ+RKEydfMEvmRHjeWKkpoFQ1J/9qdwIaeeAryomULcsMVTsmQjHKYZSzIwkhoQPSg5a2PtEL2/Hk2BE+0KSDu4HQz1d4Qn9PxMSTcui5ujM5Tc7WEvhfrRWp7kk7Zn4YKfDpdFE34lgFOEkOd5gAqvhQG0IF03/FtE8EoUrnm9MhWLMnz5uHcskyS9bNUaFylsaRRXtoHxWRhY5RBV2gGqojip7QC3pHY+PZeDM+jM9pa8ZIZ3bRHxlf32dHpwg=</latexit><latexit sha1_base64="Ddpt2LNtQ09vnhuPYOLkGN517fw=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIdVNmiqAbodiFLkTrpbbQKUMmPW1DMxeSjFCGPpAbX0UQFxZx63OYaQfR1h8CP985h5PzuyFnUpnm2MgsLC4tr2RXc2vrG5tb+e2dBxlEgkKdBjwQTZdI4MyHumKKQzMUQDyXQ8MdVJN64xGEZIF/r4YhtD3S81mXUaI0cvJV2yOqTwmPz0eODZyf3tWL5UMnTrxzObIV80DiFIJz+0OuJ+RKEydfMEvmRHjeWKkpoFQ1J/9qdwIaeeAryomULcsMVTsmQjHKYZSzIwkhoQPSg5a2PtEL2/Hk2BE+0KSDu4HQz1d4Qn9PxMSTcui5ujM5Tc7WEvhfrRWp7kk7Zn4YKfDpdFE34lgFOEkOd5gAqvhQG0IF03/FtE8EoUrnm9MhWLMnz5uHcskyS9bNUaFylsaRRXtoHxWRhY5RBV2gGqojip7QC3pHY+PZeDM+jM9pa8ZIZ3bRHxlf32dHpwg=</latexit><latexit sha1_base64="Ddpt2LNtQ09vnhuPYOLkGN517fw=">AAACLHicbZDLSgMxFIYz9VbrrerSTbAIdVNmiqAbodiFLkTrpbbQKUMmPW1DMxeSjFCGPpAbX0UQFxZx63OYaQfR1h8CP985h5PzuyFnUpnm2MgsLC4tr2RXc2vrG5tb+e2dBxlEgkKdBjwQTZdI4MyHumKKQzMUQDyXQ8MdVJN64xGEZIF/r4YhtD3S81mXUaI0cvJV2yOqTwmPz0eODZyf3tWL5UMnTrxzObIV80DiFIJz+0OuJ+RKEydfMEvmRHjeWKkpoFQ1J/9qdwIaeeAryomULcsMVTsmQjHKYZSzIwkhoQPSg5a2PtEL2/Hk2BE+0KSDu4HQz1d4Qn9PxMSTcui5ujM5Tc7WEvhfrRWp7kk7Zn4YKfDpdFE34lgFOEkOd5gAqvhQG0IF03/FtE8EoUrnm9MhWLMnz5uHcskyS9bNUaFylsaRRXtoHxWRhY5RBV2gGqojip7QC3pHY+PZeDM+jM9pa8ZIZ3bRHxlf32dHpwg=</latexit>

yb/y t
<latexit sha1_base64="Xw0dJYPahlDw8VB4MV2wb2yZZQY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cK9gPaEDbbTbt0swm7EyGU/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ9Yp5yP6ZDJSLBKFqpkwfhRR5gUK25dXcOskq8gtSgQDOofvUHCctirpBJakzPc1P0J1SjYJJPK/3M8JSyMR3ynqWKxtz4k/m5U3JmlQGJEm1LIZmrvycmNDYmj0PbGVMcmWVvJv7n9TKMbvyJUGmGXLHFoiiTBBMy+50MhOYMZW4JZVrYWwkbUU0Z2oQqNgRv+eVV0r6se27de7iqNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzBzCFj3U=</latexit><latexit sha1_base64="Xw0dJYPahlDw8VB4MV2wb2yZZQY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cK9gPaEDbbTbt0swm7EyGU/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ9Yp5yP6ZDJSLBKFqpkwfhRR5gUK25dXcOskq8gtSgQDOofvUHCctirpBJakzPc1P0J1SjYJJPK/3M8JSyMR3ynqWKxtz4k/m5U3JmlQGJEm1LIZmrvycmNDYmj0PbGVMcmWVvJv7n9TKMbvyJUGmGXLHFoiiTBBMy+50MhOYMZW4JZVrYWwkbUU0Z2oQqNgRv+eVV0r6se27de7iqNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzBzCFj3U=</latexit><latexit sha1_base64="Xw0dJYPahlDw8VB4MV2wb2yZZQY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cK9gPaEDbbTbt0swm7EyGU/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ9Yp5yP6ZDJSLBKFqpkwfhRR5gUK25dXcOskq8gtSgQDOofvUHCctirpBJakzPc1P0J1SjYJJPK/3M8JSyMR3ynqWKxtz4k/m5U3JmlQGJEm1LIZmrvycmNDYmj0PbGVMcmWVvJv7n9TKMbvyJUGmGXLHFoiiTBBMy+50MhOYMZW4JZVrYWwkbUU0Z2oQqNgRv+eVV0r6se27de7iqNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzBzCFj3U=</latexit><latexit sha1_base64="Xw0dJYPahlDw8VB4MV2wb2yZZQY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi8cK9gPaEDbbTbt0swm7EyGU/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ9Yp5yP6ZDJSLBKFqpkwfhRR5gUK25dXcOskq8gtSgQDOofvUHCctirpBJakzPc1P0J1SjYJJPK/3M8JSyMR3ynqWKxtz4k/m5U3JmlQGJEm1LIZmrvycmNDYmj0PbGVMcmWVvJv7n9TKMbvyJUGmGXLHFoiiTBBMy+50MhOYMZW4JZVrYWwkbUU0Z2oQqNgRv+eVV0r6se27de7iqNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzBzCFj3U=</latexit>

A^AP%*(%$=%)'$:=%30,&
6*%'OF)$8$@*8%*>%Q$9*"(%$)<K87'8=:

C)*8:*%'=%$)V%34YY

6*%H':#(<F@*8%*>%8'"=(<8*%7<O<8KSU(3)! L ! SO(3)N R
<latexit sha1_base64="yse+uouMEVkCd7N8vwGDB+iagPs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KooMuiGxei1Zq20IQwmU7aoZMHMxOhhGzd+CtuXCji1j9w5984TbPQ1gMXDufcy733eDGjQhrGt1ZaWFxaXimvVtbWNza39O2dtogSjomFIxbxrocEYTQklqSSkW7MCQo8Rjre6GLidx4IFzQK7+U4Jk6ABiH1KUZSSa4OW1bt+NBNbcKYe5XZkgZEwNZNLl67d5mrV426kQPOE7MgVVCg6epfdj/CSUBCiRkSomcasXRSxCXFjGQVOxEkRniEBqSnaIjUQifNP8nggVL60I+4qlDCXP09kaJAiHHgqc4AyaGY9Sbif14vkf6Zk9IwTiQJ8XSRnzAoIziJBfYpJ1iysSIIc6puhXiIOMJShVdRIZizL8+T9lHdNOrm7Um1cV7EUQZ7YB/UgAlOQQNcgiawAAaP4Bm8gjftSXvR3rWPaWtJK2Z2wR9onz9KNJjM</latexit><latexit sha1_base64="yse+uouMEVkCd7N8vwGDB+iagPs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KooMuiGxei1Zq20IQwmU7aoZMHMxOhhGzd+CtuXCji1j9w5984TbPQ1gMXDufcy733eDGjQhrGt1ZaWFxaXimvVtbWNza39O2dtogSjomFIxbxrocEYTQklqSSkW7MCQo8Rjre6GLidx4IFzQK7+U4Jk6ABiH1KUZSSa4OW1bt+NBNbcKYe5XZkgZEwNZNLl67d5mrV426kQPOE7MgVVCg6epfdj/CSUBCiRkSomcasXRSxCXFjGQVOxEkRniEBqSnaIjUQifNP8nggVL60I+4qlDCXP09kaJAiHHgqc4AyaGY9Sbif14vkf6Zk9IwTiQJ8XSRnzAoIziJBfYpJ1iysSIIc6puhXiIOMJShVdRIZizL8+T9lHdNOrm7Um1cV7EUQZ7YB/UgAlOQQNcgiawAAaP4Bm8gjftSXvR3rWPaWtJK2Z2wR9onz9KNJjM</latexit><latexit sha1_base64="yse+uouMEVkCd7N8vwGDB+iagPs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KooMuiGxei1Zq20IQwmU7aoZMHMxOhhGzd+CtuXCji1j9w5984TbPQ1gMXDufcy733eDGjQhrGt1ZaWFxaXimvVtbWNza39O2dtogSjomFIxbxrocEYTQklqSSkW7MCQo8Rjre6GLidx4IFzQK7+U4Jk6ABiH1KUZSSa4OW1bt+NBNbcKYe5XZkgZEwNZNLl67d5mrV426kQPOE7MgVVCg6epfdj/CSUBCiRkSomcasXRSxCXFjGQVOxEkRniEBqSnaIjUQifNP8nggVL60I+4qlDCXP09kaJAiHHgqc4AyaGY9Sbif14vkf6Zk9IwTiQJ8XSRnzAoIziJBfYpJ1iysSIIc6puhXiIOMJShVdRIZizL8+T9lHdNOrm7Um1cV7EUQZ7YB/UgAlOQQNcgiawAAaP4Bm8gjftSXvR3rWPaWtJK2Z2wR9onz9KNJjM</latexit><latexit sha1_base64="yse+uouMEVkCd7N8vwGDB+iagPs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0Wom5KooMuiGxei1Zq20IQwmU7aoZMHMxOhhGzd+CtuXCji1j9w5984TbPQ1gMXDufcy733eDGjQhrGt1ZaWFxaXimvVtbWNza39O2dtogSjomFIxbxrocEYTQklqSSkW7MCQo8Rjre6GLidx4IFzQK7+U4Jk6ABiH1KUZSSa4OW1bt+NBNbcKYe5XZkgZEwNZNLl67d5mrV426kQPOE7MgVVCg6epfdj/CSUBCiRkSomcasXRSxCXFjGQVOxEkRniEBqSnaIjUQifNP8nggVL60I+4qlDCXP09kaJAiHHgqc4AyaGY9Sbif14vkf6Zk9IwTiQJ8XSRnzAoIziJBfYpJ1iysSIIc6puhXiIOMJShVdRIZizL8+T9lHdNOrm7Um1cV7EUQZ7YB/UgAlOQQNcgiawAAaP4Bm8gjftSXvR3rWPaWtJK2Z2wR9onz9KNJjM</latexit>

6*%'OF)$8$@*8%*>%Q$9*"(%$)<K87'8=:C)*8:*%'=%$)V%34Y3%
C)*8:*%'=%$)V%34Y\

_$(L<'(<%'=%$)V%34YY

_)$8M'8LL"(K%'=%$)V%34Y3


