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I. MOTIVATION



<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p

<latexit sha1_base64="eWQqYvngBoysYcyRfeqTGKS7siU=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCJmUikYeUWNH5sgmnnM/W3R5SZOULaKGiQ7R8EAX/gm1cQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8ddE1nNocMjGel+wAxIoaCDAiX0Yw0sDCT0gtld5vceQRsRqXucx+CHbKrERHCGqdRujipVt+bmoKvEK0iVFGiNKl/DccRtCAq5ZMYMPDdGP2EaBZewKA+tgZjxGZvCIKWKhWD8JA+6oOfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufEToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNKymnfXjL36+S7mXNq9fq7atq47ZopkROyRm5IB65Jg3SJC3SIZwAeSLP5MWxzqvz5rz/jK45xc4J+QPn4xs/S5Fc</latexit>

H
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<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p
<latexit sha1_base64="eWQqYvngBoysYcyRfeqTGKS7siU=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCJmUikYeUWNH5sgmnnM/W3R5SZOULaKGiQ7R8EAX/gm1cQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8ddE1nNocMjGel+wAxIoaCDAiX0Yw0sDCT0gtld5vceQRsRqXucx+CHbKrERHCGqdRujipVt+bmoKvEK0iVFGiNKl/DccRtCAq5ZMYMPDdGP2EaBZewKA+tgZjxGZvCIKWKhWD8JA+6oOfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufEToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNKymnfXjL36+S7mXNq9fq7atq47ZopkROyRm5IB65Jg3SJC3SIZwAeSLP5MWxzqvz5rz/jK45xc4J+QPn4xs/S5Fc</latexit>

H
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Hadronization? 
Jet formation? 
Heavy-Ion collision? 
String breaking?



<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p
<latexit sha1_base64="eWQqYvngBoysYcyRfeqTGKS7siU=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCJmUikYeUWNH5sgmnnM/W3R5SZOULaKGiQ7R8EAX/gm1cQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8ddE1nNocMjGel+wAxIoaCDAiX0Yw0sDCT0gtld5vceQRsRqXucx+CHbKrERHCGqdRujipVt+bmoKvEK0iVFGiNKl/DccRtCAq5ZMYMPDdGP2EaBZewKA+tgZjxGZvCIKWKhWD8JA+6oOfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufEToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNKymnfXjL36+S7mXNq9fq7atq47ZopkROyRm5IB65Jg3SJC3SIZwAeSLP5MWxzqvz5rz/jK45xc4J+QPn4xs/S5Fc</latexit>

H

Problem 1: framework for real-time simulation

?

Hadronization? 
Jet formation? 
Heavy-Ion collision? 
String breaking?
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<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="JrXi6abbtJxWB631ojRhdIlgR+w=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJI5CElVrS+bMKRO9u6WyOFKP9ACxUdouVvKPgX7OACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFHJEBskSWE7Ngg6UNgKRleZ33pAY2UU3tI4Rl/DMJQDKYBSqdkdgtbQK5XdijsDXyReTsosR71X+ur2I5FoDEkosLbjuTH5EzAkhcJpsZtYjEGMYIidlIag0fqTWdopP04sUMRjNFwqPhPx98YEtLVjHaSTGujOznuZ+J/XSWhw4U9kGCeEocgOkVQ4O2SFkWkNyPvSIBFkyZHLkAswQIRGchAiFZO0l2Lahzf//SJpnla8aqV6c1auXebNFNghO2InzGPnrMauWZ01mGD37Ik9sxfn0Xl13pz3n9ElJ985YH/gfHwDP/GTpQ==</latexit>ω

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p

<latexit sha1_base64="1HuYsH8hWf7Ke8aPXKZ4h349pnM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJSJRB5SYkXnyyaccj6f7tZIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtlt5vcewVgRqXuca/BDNlViIjjDVGrrUbXm1t0cdJV4BamRAq1R9Ws4jngcgkIumbUDz9XoJ8yg4BIWlWFsQTM+Y1MYpFSxEKyf5EEX9Cy2DCOqwVAhaS7C742EhdbOwyCdDBk+2GUvE//zBjFOrv1EKB0jKJ4dQiEhP2S5EWkDQMfCACLLkgMVinJmGCIYQRnnqRinlVTSPrzl71dJ96LuNeqN9mWteVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWJnVfnzXn/GS05xc4x+QPn4xt9o5GE</latexit>p
<latexit sha1_base64="eWQqYvngBoysYcyRfeqTGKS7siU=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCJmUikYeUWNH5sgmnnM/W3R5SZOULaKGiQ7R8EAX/gm1cQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8ddE1nNocMjGel+wAxIoaCDAiX0Yw0sDCT0gtld5vceQRsRqXucx+CHbKrERHCGqdRujipVt+bmoKvEK0iVFGiNKl/DccRtCAq5ZMYMPDdGP2EaBZewKA+tgZjxGZvCIKWKhWD8JA+6oOfWMIxoDJoKSXMRfm8kLDRmHgbpZMjwwSx7mfifN7A4ufEToWKLoHh2CIWE/JDhWqQNAB0LDYgsSw5UKMqZZoigBWWcp6JNKymnfXjL36+S7mXNq9fq7atq47ZopkROyRm5IB65Jg3SJC3SIZwAeSLP5MWxzqvz5rz/jK45xc4J+QPn4xs/S5Fc</latexit>

H

Problem 1: framework for real-time simulation

?

Problem 2: prepare initial scattering states

Hadronization? 
Jet formation? 
Heavy-Ion collision? 
String breaking?
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Problem 1: framework for real-time simulation



Monte Carlo Methods

<latexit sha1_base64="oGwAqcRW1P3NNWJe70eNnnWMUnY="></latexit>

→Ô↑ =
1

Z

∫
Dω Ô[ω] e→SE [ω]/⊋

<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t
<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

discretize x,t
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Monte Carlo Methods

<latexit sha1_base64="oGwAqcRW1P3NNWJe70eNnnWMUnY="></latexit>

→Ô↑ =
1

Z

∫
Dω Ô[ω] e→SE [ω]/⊋

<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t
<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

discretize x,t

sign problem!
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<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t
<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

discretize only x

<latexit sha1_base64="bTYcwJVRXXsbJh6YXY0wLu7waPQ="></latexit>

i⊋ ω

ωt
|!(t)→ = Ĥ |!(t)→

Hamiltonian Lattice Gauge Theory
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<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t
<latexit sha1_base64="5NekI5DYQAnGr9KgZRLOCpKn6II=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptHFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzeBKpF/</latexit>

t

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

<latexit sha1_base64="N/qbBtNUDDV4sTiy8iJU9CrPA18=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJSJRB5SYkXnyyaccj5bd3uIyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO8+gDYiUnc4i8EP2USJseAMU6n1OKxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDe7PoZeJ/Xt/i+MpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6qjeuimRI5JifkjHjkkjTILWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H9+HZpGD</latexit>x

<latexit sha1_base64="zC0JZXn/O+t6RtxyVDXIdcq9fEA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt+ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BiPWRhA==</latexit>y

discretize only x

<latexit sha1_base64="bTYcwJVRXXsbJh6YXY0wLu7waPQ="></latexit>

i⊋ ω

ωt
|!(t)→ = Ĥ |!(t)→

Hamiltonian Lattice Gauge Theory
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Tensor Networks
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Tensor Networks

<latexit sha1_base64="01lxCnvHPpQnLCWWvMaT40bxyWo=">AAACAHicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCJ5lbBtywt3fZnTMhSOOvsNXKztj6Tyz8Lx54hYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJVuH3gntpJ3DOiBwm6x5JbdGfgi8TJSYhlq3eJXpxeJJERNQoG1bc+NyR+DISkUTgqdxGIMYggDbKdUQ4jWH89ST/hRYoEiHqPhUvGZiL83xhBaOwqDdDIEurPz3lT8z2sn1D/3x1LHCaEW00MkFc4OWWFkWgfynjRIBNPkyKXmAgwQoZEchEjFJO2nkPbhzX+/SBonZa9SrlyflqoXWTN5dsAO2THz2BmrsitWY3UmmGFP7Jm9OI/Oq/PmvP+M5pxsZ5/9gfPxDfI4lsY=</latexit>

|ω→

tensor

i

<latexit sha1_base64="01lxCnvHPpQnLCWWvMaT40bxyWo=">AAACAHicbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCJ5lbBtywt3fZnTMhSOOvsNXKztj6Tyz8Lx54hYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJVuH3gntpJ3DOiBwm6x5JbdGfgi8TJSYhlq3eJXpxeJJERNQoG1bc+NyR+DISkUTgqdxGIMYggDbKdUQ4jWH89ST/hRYoEiHqPhUvGZiL83xhBaOwqDdDIEurPz3lT8z2sn1D/3x1LHCaEW00MkFc4OWWFkWgfynjRIBNPkyKXmAgwQoZEchEjFJO2nkPbhzX+/SBonZa9SrlyflqoXWTN5dsAO2THz2BmrsitWY3UmmGFP7Jm9OI/Oq/PmvP+M5pxsZ5/9gfPxDfI4lsY=</latexit>

|ω→
TN

ansatz
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Problem 2: prepare initial scattering states

✓
?
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Problem 2: prepare initial scattering states

✓
?
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Problem 1: framework for real-time simulation

<latexit sha1_base64="M2CgqAYJdz7NqWij9ihCxYptUT0=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINCmDRB5SYkXryyY5cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7lJ/fYDaiPD4I6mEbo+jAI5lAIokVq9MRCv90tlu2Jn4MvEyUmZ5Wj0S1+9QShiHwMSCozpOnZE7gw0SaFwXuzFBiMQExhhN6EB+GjcWZZ2zk9jAxTyCDWXimci/t6YgW/M1PeSSR9obBa9VPzP68Y0vHJnMohiwkCkh0gqzA4ZoWVSA/KB1EgEaXLkMuACNBChlhyESMQ46aWY9OEsfr9MWucVp1qp3l6Ua9d5MwV2zE7YGXPYJauxOmuwJhPsnj2xZ/ZiPVqv1pv1/jO6YuU7R+wPrI9vqnCTPg==</latexit>

Ĥ



Problem 2: prepare initial scattering states

✓

<latexit sha1_base64="M2CgqAYJdz7NqWij9ihCxYptUT0=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINCmDRB5SYkXryyY5cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7lJ/fYDaiPD4I6mEbo+jAI5lAIokVq9MRCv90tlu2Jn4MvEyUmZ5Wj0S1+9QShiHwMSCozpOnZE7gw0SaFwXuzFBiMQExhhN6EB+GjcWZZ2zk9jAxTyCDWXimci/t6YgW/M1PeSSR9obBa9VPzP68Y0vHJnMohiwkCkh0gqzA4ZoWVSA/KB1EgEaXLkMuACNBChlhyESMQ46aWY9OEsfr9MWucVp1qp3l6Ua9d5MwV2zE7YGXPYJauxOmuwJhPsnj2xZ/ZiPVqv1pv1/jO6YuU7R+wPrI9vqnCTPg==</latexit>

Ĥ
<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

?
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Problem 2: prepare initial scattering states

✓

<latexit sha1_base64="M2CgqAYJdz7NqWij9ihCxYptUT0=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINCmDRB5SYkXryyY5cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7lJ/fYDaiPD4I6mEbo+jAI5lAIokVq9MRCv90tlu2Jn4MvEyUmZ5Wj0S1+9QShiHwMSCozpOnZE7gw0SaFwXuzFBiMQExhhN6EB+GjcWZZ2zk9jAxTyCDWXimci/t6YgW/M1PeSSR9obBa9VPzP68Y0vHJnMohiwkCkh0gqzA4ZoWVSA/KB1EgEaXLkMuACNBChlhyESMQ46aWY9OEsfr9MWucVp1qp3l6Ua9d5MwV2zE7YGXPYJauxOmuwJhPsnj2xZ/ZiPVqv1pv1/jO6YuU7R+wPrI9vqnCTPg==</latexit>

Ĥ
<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→ Wave-packets state

Momentum k

Size <latexit sha1_base64="ymV6eaqzzmDui9VRAEyutNrMUZI=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZROOnB+6WyMFK/9ACxUdouVvKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa4yv/OA2sgwuKVphK4P40COpABKpXbfyLEPg0rVrtk5+CJxClJlBZqDyld/GIrYx4CEAmN6jh2Rm4AmKRTOyv3YYARiAmPspTQAH42b5Gln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kB3Zt7LxP+8XkyjCzeRQRQTBiI7RFJhfsgILdMakA+lRiLIkiOXAReggQi15CBEKsZpL+W0D2f++0XSPq059Vr95qzauCyaKbFDdsROmMPOWYNdsyZrMcHu2RN7Zi/Wo/VqvVnvP6NLVrFzwP7A+vgGU0qTqg==</latexit>ω

?
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Tangent space

<latexit sha1_base64="JtMtHjIl5/2ilBrYqpTe2kUV690=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBF0FAGQR5SEkXryyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVylfvsBtZGBf0fTEPsejH05kgIokW4vB5NBuWJX7Qx8kTg5qbAcjUH5qzcMROShT0KBMV3HDqkfgyYpFM5KvchgCGICY+wm1AcPTT/Oos74UWSAAh6i5lLxTMTfGzF4xkw9N5n0gO7NvJeK/3ndiEbn/Vj6YUToi/QQSYXZISO0TDpAPpQaiSBNjlz6XIAGItSSgxCJGCWllJI+nPnvF0nrpOrUqrWb00r9Im+myA7YITtmDjtjdXbNGqzJBBuzJ/bMXqxH69V6s95/RgtWvrPP/sD6+Aa45JIr</latexit>

Bk

<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!
<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!

PRR 3, 013078 (2021) PRX-Q 3, 020316 (2022) PRL 132, 091903 (2024) PRR 7, 023266 (2025)

Purely TN strategy



Tangent space

<latexit sha1_base64="JtMtHjIl5/2ilBrYqpTe2kUV690=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBF0FAGQR5SEkXryyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVylfvsBtZGBf0fTEPsejH05kgIokW4vB5NBuWJX7Qx8kTg5qbAcjUH5qzcMROShT0KBMV3HDqkfgyYpFM5KvchgCGICY+wm1AcPTT/Oos74UWSAAh6i5lLxTMTfGzF4xkw9N5n0gO7NvJeK/3ndiEbn/Vj6YUToi/QQSYXZISO0TDpAPpQaiSBNjlz6XIAGItSSgxCJGCWllJI+nPnvF0nrpOrUqrWb00r9Im+myA7YITtmDjtjdXbNGqzJBBuzJ/bMXqxH69V6s95/RgtWvrPP/sD6+Aa45JIr</latexit>

Bk

<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!
<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!

PRR 3, 013078 (2021) PRX-Q 3, 020316 (2022) PRL 132, 091903 (2024) PRR 7, 023266 (2025)

PRX 6, 011023 
(2016)

New J. Phys. 23 062001 
(2021)

PRD 104, 114501 
(2021)

Quantum 9, 1638 
(2025)

arXiv:2502.17558 arXiv:2505.03878 arXiv:2505.20387

Quantum 9, 1773 
(2025)

arXiv:2505.21240 PRX-Q 6, 030304 
(2025)

arXiv:2505.03111 PRA 112, 012614 
(2025)

arXiv:2507.12614

PRD 112, 034502 
(2025)

PRD 111, 014504 
(2025)

arXiv:2511.00154 arXiv:2510.16101 arXiv:2509.02702

PRX-Q 5, 040310 
(2024)
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Potential wall

Adiabatic Theorem

Ad-hoc Ansatzes

<latexit sha1_base64="pWcjDsNDq+e+wzsOkOIBXuGc3KU=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESHRENkIBegi0aQMEnlIiYnOl0045fzQ3RopMvkJWqjoEC0/Q8G/YJsUkDDVaGZXOztepKQh2/60lpZXVtfWCxvFza3tnd3S3n7LhLEW2BShCnXH4waVDLBJkhR2Io3c9xS2vfF15rcfUBsZBrc0idD1+SiQQyk4pVIH75JTWadpv1S2K3YOtkicGSnDDI1+6as3CEXsY0BCcWO6jh2Rm3BNUiicFnuxwYiLMR9hN6UB99G4SZ53yo5jwylkEWomFctF/L2RcN+Yie+lkz6nezPvZeJ/Xjem4aWbyCCKCQORHSKpMD9khJZpEcgGUiMRz5IjkwETXHMi1JJxIVIxTpsppn04898vktZZxalWqjfn5drVrJkCHMIRnIADF1CDOjSgCQIUPMEzvFiP1qv1Zr3/jC5Zs50D+APr4xua8JRe</latexit>

e→iHt

W-states

TN

QS

Slide 8

Tangent space

<latexit sha1_base64="JtMtHjIl5/2ilBrYqpTe2kUV690=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBF0FAGQR5SEkXryyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVylfvsBtZGBf0fTEPsejH05kgIokW4vB5NBuWJX7Qx8kTg5qbAcjUH5qzcMROShT0KBMV3HDqkfgyYpFM5KvchgCGICY+wm1AcPTT/Oos74UWSAAh6i5lLxTMTfGzF4xkw9N5n0gO7NvJeK/3ndiEbn/Vj6YUToi/QQSYXZISO0TDpAPpQaiSBNjlz6XIAGItSSgxCJGCWllJI+nPnvF0nrpOrUqrWb00r9Im+myA7YITtmDjtjdXbNGqzJBBuzJ/bMXqxH69V6s95/RgtWvrPP/sD6+Aa45JIr</latexit>

Bk

<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!
<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!



Potential wall

Adiabatic Theorem

Ad-hoc Ansatzes

Wannier functions

<latexit sha1_base64="pWcjDsNDq+e+wzsOkOIBXuGc3KU=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESHRENkIBegi0aQMEnlIiYnOl0045fzQ3RopMvkJWqjoEC0/Q8G/YJsUkDDVaGZXOztepKQh2/60lpZXVtfWCxvFza3tnd3S3n7LhLEW2BShCnXH4waVDLBJkhR2Io3c9xS2vfF15rcfUBsZBrc0idD1+SiQQyk4pVIH75JTWadpv1S2K3YOtkicGSnDDI1+6as3CEXsY0BCcWO6jh2Rm3BNUiicFnuxwYiLMR9hN6UB99G4SZ53yo5jwylkEWomFctF/L2RcN+Yie+lkz6nezPvZeJ/Xjem4aWbyCCKCQORHSKpMD9khJZpEcgGUiMRz5IjkwETXHMi1JJxIVIxTpsppn04898vktZZxalWqjfn5drVrJkCHMIRnIADF1CDOjSgCQIUPMEzvFiP1qv1Zr3/jC5Zs50D+APr4xua8JRe</latexit>

e→iHt

W-states

TN

QS

✅  Model independent 
✅  Easy detection
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Tangent space

<latexit sha1_base64="JtMtHjIl5/2ilBrYqpTe2kUV690=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBF0FAGQR5SEkXryyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVylfvsBtZGBf0fTEPsejH05kgIokW4vB5NBuWJX7Qx8kTg5qbAcjUH5qzcMROShT0KBMV3HDqkfgyYpFM5KvchgCGICY+wm1AcPTT/Oos74UWSAAh6i5lLxTMTfGzF4xkw9N5n0gO7NvJeK/3ndiEbn/Vj6YUToi/QQSYXZISO0TDpAPpQaiSBNjlz6XIAGItSSgxCJGCWllJI+nPnvF0nrpOrUqrWb00r9Im+myA7YITtmDjtjdXbNGqzJBBuzJ/bMXqxH69V6s95/RgtWvrPP/sD6+Aa45JIr</latexit>

Bk

<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!
<latexit sha1_base64="CMwMPjMDX2vcNCpGb1Fy7iFSnTE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEjSOQhJVa0vmzCkfNDd2ukYOUfaKGiQ7T8DQX/gm1SQMJUo5ld7ex4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3vgy89sPqI0Mg1uaROj6MArkUAqgVGr1rn0cQb9csat2Dr5InBmpsBka/fJXbxCK2MeAhAJjuo4dkZuAJikUTku92GAEYgwj7KY0AB+Nm+Rpp/woNkAhj1BzqXgu4u+NBHxjJr6XTvpAd2bey8T/vG5Mw3M3kUEUEwYiO0RSYX7ICC3TGpAPpEYiyJIjlwEXoIEIteQgRCrGaS+ltA9n/vtF0jqpOrVq7ea0Ur+YNVNkB+yQHTOHnbE6u2IN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDRRkk4I=</latexit>

!



II. MODEL



Hamiltonian Lattice Gauge Theory
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<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

Slide 9



<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

“glueballs”
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<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

<latexit sha1_base64="Lu1KQZkDPveHStIFc7cPOK42/vE=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKCJmWQyENKrGh92YRTzg/drZEiK+IraKGiQ7R8CwX/gm1cQMJUo5ld7ex4kZKGbPvTWlldW9/YLG2Vt3d29/YrB4cdE8ZaYFuEKtQ9DwwqGWCbJCnsRRrB9xR2velN5ncfUBsZBnc0i9D1YRLIsRRAqdQf+ED3AlTSnA8rVbtm5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpJHnvPT2ACFPELNpeK5iL83EvCNmfleOplFNIteJv7n9WMaX7mJDKKYMBDZIZIK80NGaJl2gXwkNRJBlhy5DLgADUSoJQchUjFOyymnfTiL3y+TznnNqdfqtxfVxnXRTIkdsxN2xhx2yRqsyVqszQQL2RN7Zi/Wo/VqvVnvP6MrVrFzxP7A+vgGSyuV7g==</latexit>

H
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<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.
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<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.
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<latexit sha1_base64="ZEvY00u4/BMq6YE5wDB1HxxBgjg=">AAAB+nicbVDLSgNBEJyNrxhfUY9eBoPgKewGiXoLiOAxgnlAsobeSScZMvtgplcIa37Cq568iVd/xoP/4mbNQRPrVFR109XlRUoasu1PK7eyura+kd8sbG3v7O4V9w+aJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseeOrmd96QG1kGNzRJELXh2EgB1IApVK7OwLi1/eVXrFkl+0MfJk4c1Jic9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFrqxwQjEGIbYSWkAPho3yfJO+UlsgEIeoeZS8UzE3xsJ+MZMfC+d9IFGZtGbif95nZgGF24igygmDMTsEEmF2SEjtEyLQN6XGolglhy5DLgADUSoJQchUjFOmymkfTiL3y+TZqXsVMvV27NS7XLeTJ4dsWN2yhx2zmrshtVZgwmm2BN7Zi/Wo/VqvVnvP6M5a75zyP7A+vgG1JCT3w==</latexit>

Ê2



<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="LFmm+r/vdbNDp1lV+JMIzfnv75w=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREOZSOQhJVZ0vmzCKeezdbeHFFn5Alqo6BAtH0TBv2AbFxCYajSzq52dIJbCoOt+OKW19Y3NrfJ2ZWd3b/+genjUM5HVHLo8kpEeBMyAFAq6KFDCINbAwkBCP5jfZH7/AbQRkbrDRQx+yGZKTAVnmEqdxrhac+tuDvqXeAWpkQLtcfVzNIm4DUEhl8yYoefG6CdMo+ASlpWRNRAzPmczGKZUsRCMn+RBl/TMGoYRjUFTIWkuws+NhIXGLMIgnQwZ3ptVLxP/84YWp1d+IlRsERTPDqGQkB8yXIu0AaAToQGRZcmBCkU50wwRtKCM81S0aSWVtA9v9fu/pNeoe816s3NRa10XzZTJCTkl58Qjl6RFbkmbdAknQB7JE3l2rPPivDpv36Mlp9g5Jr/gvH8BGkyRPQ==</latexit>

2

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3

<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="xdjIza3U9ZWZJrm3CRxTIJDIWrc=">AAAB9nicbVC7TsNAEDzzDOEVoKQ5ESGFJrIRCtBFoqEMEk4iJVZ0vmySU85n626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwbcJYc3B5KEPd9ZkBKRS4KFBCN9LAAl9Cx5/eZH7nAbQRobrHWQRewMZKjARnmEluzTkbVKp23c5Bl4lTkCop0BpUvvrDkMcBKOSSGdNz7Ai9hGkUXMK83I8NRIxP2Rh6KVUsAOMledY5PY0Nw5BGoKmQNBfh90bCAmNmgZ9OBgwnZtHLxP+8XoyjKy8RKooRFM8OoZCQHzJci7QEoEOhAZFlyYEKRTnTDBG0oIzzVIzTVsppH87i98ukfV53GvXG3UW1eV00UyLH5ITUiEMuSZPckhZxCScT8kSeyYv1aL1ab9b7z+iKVewckT+wPr4Bi9mSAA==</latexit>

U(1)

<latexit sha1_base64="qRT7hZT64JwEatQlyRlu+dhBC6Y=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH5sgmnnB+6WyNFJj9BCxUdouVnKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe563KCSAbZIksJupJH7nsKON7nO/M4DaiPD4I6mEbo+HwdyJAWnVOr2vVANk7PZoFK1a3YOtkicglShQHNQ+eoPQxH7GJBQ3JieY0fkJlyTFApn5X5sMOJiwsfYS2nAfTRukuedsePYcApZhJpJxXIRf28k3Ddm6nvppM/p3sx7mfif14tpdOkmMohiwkBkh0gqzA8ZoWVaBLKh1EjEs+TIZMAE15wItWRciFSM02bKaR/O/PeLpH1ac+q1+u15tXFVNFOCQziCE3DgAhpwA01ogQAFT/AML9aj9Wq9We8/o0tWsXMAf2B9fAPFtJR5</latexit>

3

<latexit sha1_base64="1hQt/yU2K46IMrrEsYTYQWlanls=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWdL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2vel15ncfUBsZBnc0i9D1+SSQYyk4pVJv4IVqlDjzYbVm1+0cbJk4BalBgdaw+jUYhSL2MSChuDF9x47ITbgmKRTOK4PYYMTFlE+wn9KA+2jcJM87Zyex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/T+NJNZBDFhIHIDpFUmB8yQsu0CGQjqZGIZ8mRyYAJrjkRasm4EKkYp81U0j6cxe+XSees7jTqjdvzWvOqaKYMR3AMp+DABTThBlrQBgEKnuAZXqxH69V6s95/RktWsXMIf2B9fAPClJR3</latexit>

1

r
g
b

<latexit sha1_base64="fVEnkzHpZWj4n/WhWMz8qSRxHsc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXPA4NKBtgmSQp7kUbwPYVdb3qd+d0H1EaGwR3NInR9mARyLAVQKvUGXqhGSWM+rNbsup2DLxOnIDVWoDWsfg1GoYh9DEgoMKbv2BG5CWiSQuG8MogNRiCmMMF+SgPw0bhJnnfOT2IDFPIINZeK5yL+3kjAN2bme+mkD3RvFr1M/M/rxzS+dBMZRDFhILJDJBXmh4zQMi0C+UhqJIIsOXIZcAEaiFBLDkKkYpw2U0n7cBa/Xyads7rTqDduz2vNq6KZMjtix+yUOeyCNdkNa7E2E0yxJ/bMXqxH69V6s95/RktWsXPI/sD6+AbKZJR8</latexit>

6

<latexit sha1_base64="Jmh844Pp2eqzKRc5bACOuBuBIAY=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCIXSRaCiDRB5SYkXnyyaccn7obo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnR0vUtKQbX9aK6tr6xubpa3y9s7u3n7l4LBjwlgLbItQhbrncYNKBtgmSQp7kUbuewq73vQ687sPqI0MgzuaRej6fBLIsRScUqk38EI1ShrzYaVq1+wcbJk4BalCgdaw8jUYhSL2MSChuDF9x47ITbgmKRTOy4PYYMTFlE+wn9KA+2jcJM87Z6ex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/TuOEmMohiwkBkh0gqzA8ZoWVaBLKR1EjEs+TIZMAE15wItWRciFSM02bKaR/O4vfLpHNec+q1+u1FtXlVNFOCYziBM3DgEppwAy1ogwAFT/AML9aj9Wq9We8/oytWsXMEf2B9fAPNhJR+</latexit>

8

<latexit sha1_base64="nqSKxlPrOBy1a6zqJBUs7bDOK2U=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+l+EIRylHjufFituXU3B10mXkFqpEBrWP0ajEIeK9DIJbO277kR+gkzKLiEeWUQW4gYn7IJ9FOqmQLrJ3ngOT2JLcOQRmCokDQX4fdGwpS1MxWkk4rhg130MvE/rx/j+NJPhI5iBM2zQygk5IcsNyJtAuhIGEBkWXKgQlPODEMEIyjjPBXjtJpK2oe3+P0y6ZzVvUa9cXtea14VzZTJETkmp8QjF6RJbkiLtAknijyRZ/LizJ1X5815/xktOcXOIfkD5+MbNUmUsQ==</latexit>

10

<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)

Slide 10

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="ZEvY00u4/BMq6YE5wDB1HxxBgjg=">AAAB+nicbVDLSgNBEJyNrxhfUY9eBoPgKewGiXoLiOAxgnlAsobeSScZMvtgplcIa37Cq568iVd/xoP/4mbNQRPrVFR109XlRUoasu1PK7eyura+kd8sbG3v7O4V9w+aJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseeOrmd96QG1kGNzRJELXh2EgB1IApVK7OwLi1/eVXrFkl+0MfJk4c1Jic9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFrqxwQjEGIbYSWkAPho3yfJO+UlsgEIeoeZS8UzE3xsJ+MZMfC+d9IFGZtGbif95nZgGF24igygmDMTsEEmF2SEjtEyLQN6XGolglhy5DLgADUSoJQchUjFOmymkfTiL3y+TZqXsVMvV27NS7XLeTJ4dsWN2yhx2zmrshtVZgwmm2BN7Zi/Wo/VqvVnvP6M5a75zyP7A+vgG1JCT3w==</latexit>

Ê2



<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="ZEvY00u4/BMq6YE5wDB1HxxBgjg=">AAAB+nicbVDLSgNBEJyNrxhfUY9eBoPgKewGiXoLiOAxgnlAsobeSScZMvtgplcIa37Cq568iVd/xoP/4mbNQRPrVFR109XlRUoasu1PK7eyura+kd8sbG3v7O4V9w+aJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseeOrmd96QG1kGNzRJELXh2EgB1IApVK7OwLi1/eVXrFkl+0MfJk4c1Jic9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFrqxwQjEGIbYSWkAPho3yfJO+UlsgEIeoeZS8UzE3xsJ+MZMfC+d9IFGZtGbif95nZgGF24igygmDMTsEEmF2SEjtEyLQN6XGolglhy5DLgADUSoJQchUjFOmymkfTiL3y+TZqXsVMvV27NS7XLeTJ4dsWN2yhx2zmrshtVZgwmm2BN7Zi/Wo/VqvVnvP6M5a75zyP7A+vgG1JCT3w==</latexit>

Ê2

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="LFmm+r/vdbNDp1lV+JMIzfnv75w=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREOZSOQhJVZ0vmzCKeezdbeHFFn5Alqo6BAtH0TBv2AbFxCYajSzq52dIJbCoOt+OKW19Y3NrfJ2ZWd3b/+genjUM5HVHLo8kpEeBMyAFAq6KFDCINbAwkBCP5jfZH7/AbQRkbrDRQx+yGZKTAVnmEqdxrhac+tuDvqXeAWpkQLtcfVzNIm4DUEhl8yYoefG6CdMo+ASlpWRNRAzPmczGKZUsRCMn+RBl/TMGoYRjUFTIWkuws+NhIXGLMIgnQwZ3ptVLxP/84YWp1d+IlRsERTPDqGQkB8yXIu0AaAToQGRZcmBCkU50wwRtKCM81S0aSWVtA9v9fu/pNeoe816s3NRa10XzZTJCTkl58Qjl6RFbkmbdAknQB7JE3l2rPPivDpv36Mlp9g5Jr/gvH8BGkyRPQ==</latexit>

2

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3

<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

(Clebsh- 
Gordan)

<latexit sha1_base64="xdjIza3U9ZWZJrm3CRxTIJDIWrc=">AAAB9nicbVC7TsNAEDzzDOEVoKQ5ESGFJrIRCtBFoqEMEk4iJVZ0vmySU85n626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwbcJYc3B5KEPd9ZkBKRS4KFBCN9LAAl9Cx5/eZH7nAbQRobrHWQRewMZKjARnmEluzTkbVKp23c5Bl4lTkCop0BpUvvrDkMcBKOSSGdNz7Ai9hGkUXMK83I8NRIxP2Rh6KVUsAOMledY5PY0Nw5BGoKmQNBfh90bCAmNmgZ9OBgwnZtHLxP+8XoyjKy8RKooRFM8OoZCQHzJci7QEoEOhAZFlyYEKRTnTDBG0oIzzVIzTVsppH87i98ukfV53GvXG3UW1eV00UyLH5ITUiEMuSZPckhZxCScT8kSeyYv1aL1ab9b7z+iKVewckT+wPr4Bi9mSAA==</latexit>

U(1)

<latexit sha1_base64="qRT7hZT64JwEatQlyRlu+dhBC6Y=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH5sgmnnB+6WyNFJj9BCxUdouVnKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe563KCSAbZIksJupJH7nsKON7nO/M4DaiPD4I6mEbo+HwdyJAWnVOr2vVANk7PZoFK1a3YOtkicglShQHNQ+eoPQxH7GJBQ3JieY0fkJlyTFApn5X5sMOJiwsfYS2nAfTRukuedsePYcApZhJpJxXIRf28k3Ddm6nvppM/p3sx7mfif14tpdOkmMohiwkBkh0gqzA8ZoWVaBLKh1EjEs+TIZMAE15wItWRciFSM02bKaR/O/PeLpH1ac+q1+u15tXFVNFOCQziCE3DgAhpwA01ogQAFT/AML9aj9Wq9We8/o0tWsXMAf2B9fAPFtJR5</latexit>

3

<latexit sha1_base64="1hQt/yU2K46IMrrEsYTYQWlanls=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWdL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2vel15ncfUBsZBnc0i9D1+SSQYyk4pVJv4IVqlDjzYbVm1+0cbJk4BalBgdaw+jUYhSL2MSChuDF9x47ITbgmKRTOK4PYYMTFlE+wn9KA+2jcJM87Zyex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/T+NJNZBDFhIHIDpFUmB8yQsu0CGQjqZGIZ8mRyYAJrjkRasm4EKkYp81U0j6cxe+XSees7jTqjdvzWvOqaKYMR3AMp+DABTThBlrQBgEKnuAZXqxH69V6s95/RktWsXMIf2B9fAPClJR3</latexit>

1

r
g
b

<latexit sha1_base64="fVEnkzHpZWj4n/WhWMz8qSRxHsc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXPA4NKBtgmSQp7kUbwPYVdb3qd+d0H1EaGwR3NInR9mARyLAVQKvUGXqhGSWM+rNbsup2DLxOnIDVWoDWsfg1GoYh9DEgoMKbv2BG5CWiSQuG8MogNRiCmMMF+SgPw0bhJnnfOT2IDFPIINZeK5yL+3kjAN2bme+mkD3RvFr1M/M/rxzS+dBMZRDFhILJDJBXmh4zQMi0C+UhqJIIsOXIZcAEaiFBLDkKkYpw2U0n7cBa/Xyads7rTqDduz2vNq6KZMjtix+yUOeyCNdkNa7E2E0yxJ/bMXqxH69V6s95/RktWsXPI/sD6+AbKZJR8</latexit>

6

<latexit sha1_base64="Jmh844Pp2eqzKRc5bACOuBuBIAY=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCIXSRaCiDRB5SYkXnyyaccn7obo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnR0vUtKQbX9aK6tr6xubpa3y9s7u3n7l4LBjwlgLbItQhbrncYNKBtgmSQp7kUbuewq73vQ687sPqI0MgzuaRej6fBLIsRScUqk38EI1ShrzYaVq1+wcbJk4BalCgdaw8jUYhSL2MSChuDF9x47ITbgmKRTOy4PYYMTFlE+wn9KA+2jcJM87Z6ex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/TuOEmMohiwkBkh0gqzA8ZoWVaBLKR1EjEs+TIZMAE15wItWRciFSM02bKaR/O4vfLpHNec+q1+u1FtXlVNFOCYziBM3DgEppwAy1ogwAFT/AML9aj9Wq9We8/oytWsXMEf2B9fAPNhJR+</latexit>

8

<latexit sha1_base64="nqSKxlPrOBy1a6zqJBUs7bDOK2U=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+l+EIRylHjufFituXU3B10mXkFqpEBrWP0ajEIeK9DIJbO277kR+gkzKLiEeWUQW4gYn7IJ9FOqmQLrJ3ngOT2JLcOQRmCokDQX4fdGwpS1MxWkk4rhg130MvE/rx/j+NJPhI5iBM2zQygk5IcsNyJtAuhIGEBkWXKgQlPODEMEIyjjPBXjtJpK2oe3+P0y6ZzVvUa9cXtea14VzZTJETkmp8QjF6RJbkiLtAknijyRZ/LizJ1X5815/xktOcXOIfkD5+MbNUmUsQ==</latexit>

10

<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)

<latexit sha1_base64="ImPHbbD1cmHDx9SpcMYQ1vjHOkk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAvOMYFJEw1mtnVzo4XKWnItj+twsrq2vpGcbO0tb2zu1feP2iZMNYCmyJUoe54YFDJAJskSWEn0gi+p7DtTa7nfvsBtZFhcEfTCF0fRoEcSgGUSq3eGIg3++WKXbUz8GXi5KTCcjT65a/eIBSxjwEJBcZ0HTsiNwFNUiiclXqxwQjEBEbYTWkAPho3ydLO+ElsgEIeoeZS8UzE3xsJ+MZMfS+d9IHGZtGbi/953ZiGl24igygmDMT8EEmF2SEjtExrQD6QGolgnhy5DLgADUSoJQchUjFOeymlfTiL3y+T1lnVqVVrt+eV+lXeTJEdsWN2yhx2wershjVYkwl2z57YM3uxHq1X6816/xktWPnOIfsD6+MbwWiTVA==</latexit>

Û
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<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.



Gauge invariance <latexit sha1_base64="RgbN4EvLAQb5njyXxpPhv60HVgI=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEgmREis6X9bJKeeH7taIKMov0EJFh2j5HQr+Bdu4gISpRjO72tnxYiUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdjxtUMsQ2SVLYjTXywFN4702uM//+AbWRUXhH0xjdgI9C6UvBKZP60vcH1Zpdt3OwZeIUpAYFWoPqV38YiSTAkITixvQcOyZ3xjVJoXBe6ScGYy4mfIS9lIY8QOPO8qxzdpIYThGLUTOpWC7i740ZD4yZBl46GXAam0UvE//zegn5l+5MhnFCGIrsEEmF+SEjtExLQDaUGol4lhyZDJngmhOhlowLkYpJ2kol7cNZ/H6ZdM7qTqPeuD2vNa+KZspwBMdwCg5cQBNuoAVtEDCGJ3iGF+vRerXerPef0ZJV7BzCH1gf366akro=</latexit>→↑ Gauss’ Law

sum = singlet
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Gauge invariance

<latexit sha1_base64="wsBUm6MbowyZFIyXdJIgKw9se4o=">AAAB+3icbVDLSsNAFJ34rPVVdelmsAiCtCS2VF0IBTcuK9iHtKFMprd16GQSZm6EUvoVbnXlTtz6MS78F5OYhbae1eGce7nnHi+UwqBtf1pLyyura+u5jfzm1vbObmFvv2WCSHNo8kAGuuMxA1IoaKJACZ1QA/M9CW1vfJ347UfQRgTqDichuD4bKTEUnGEs3VdKldNqqXpl9wtFu2ynoIvEyUiRZGj0C1+9QcAjHxRyyYzpOnaI7pRpFFzCLN+LDISMj9kIujFVzAfjTtPAM3ocGYYBDUFTIWkqwu+NKfONmfhePOkzfDDzXiL+53UjHF64U6HCCEHx5BAKCekhw7WImwA6EBoQWZIcqFCUM80QQQvKOI/FKK4mH/fhzH+/SFpnZadWrt1Wi/XLrJkcOSRH5IQ45JzUyQ1pkCbhxCdP5Jm8WDPr1Xqz3n9Gl6xs54D8gfXxDbVTkxs=</latexit>

3→ 3 + 4→ 4 = 0

Abelian fusion (trivial)

<latexit sha1_base64="RgbN4EvLAQb5njyXxpPhv60HVgI=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEgmREis6X9bJKeeH7taIKMov0EJFh2j5HQr+Bdu4gISpRjO72tnxYiUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdjxtUMsQ2SVLYjTXywFN4702uM//+AbWRUXhH0xjdgI9C6UvBKZP60vcH1Zpdt3OwZeIUpAYFWoPqV38YiSTAkITixvQcOyZ3xjVJoXBe6ScGYy4mfIS9lIY8QOPO8qxzdpIYThGLUTOpWC7i740ZD4yZBl46GXAam0UvE//zegn5l+5MhnFCGIrsEEmF+SEjtExLQDaUGol4lhyZDJngmhOhlowLkYpJ2kol7cNZ/H6ZdM7qTqPeuD2vNa+KZspwBMdwCg5cQBNuoAVtEDCGJ3iGF+vRerXerPef0ZJV7BzCH1gf366akro=</latexit>→↑ Gauss’ Law

<latexit sha1_base64="xdjIza3U9ZWZJrm3CRxTIJDIWrc=">AAAB9nicbVC7TsNAEDzzDOEVoKQ5ESGFJrIRCtBFoqEMEk4iJVZ0vmySU85n626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwbcJYc3B5KEPd9ZkBKRS4KFBCN9LAAl9Cx5/eZH7nAbQRobrHWQRewMZKjARnmEluzTkbVKp23c5Bl4lTkCop0BpUvvrDkMcBKOSSGdNz7Ai9hGkUXMK83I8NRIxP2Rh6KVUsAOMledY5PY0Nw5BGoKmQNBfh90bCAmNmgZ9OBgwnZtHLxP+8XoyjKy8RKooRFM8OoZCQHzJci7QEoEOhAZFlyYEKRTnTDBG0oIzzVIzTVsppH87i98ukfV53GvXG3UW1eV00UyLH5ITUiEMuSZPckhZxCScT8kSeyYv1aL1ab9b7z+iKVewckT+wPr4Bi9mSAA==</latexit>

U(1)

sum = singlet

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3

<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

singlet

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3
<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4
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Gauge invariance

<latexit sha1_base64="wsBUm6MbowyZFIyXdJIgKw9se4o=">AAAB+3icbVDLSsNAFJ34rPVVdelmsAiCtCS2VF0IBTcuK9iHtKFMprd16GQSZm6EUvoVbnXlTtz6MS78F5OYhbae1eGce7nnHi+UwqBtf1pLyyura+u5jfzm1vbObmFvv2WCSHNo8kAGuuMxA1IoaKJACZ1QA/M9CW1vfJ347UfQRgTqDichuD4bKTEUnGEs3VdKldNqqXpl9wtFu2ynoIvEyUiRZGj0C1+9QcAjHxRyyYzpOnaI7pRpFFzCLN+LDISMj9kIujFVzAfjTtPAM3ocGYYBDUFTIWkqwu+NKfONmfhePOkzfDDzXiL+53UjHF64U6HCCEHx5BAKCekhw7WImwA6EBoQWZIcqFCUM80QQQvKOI/FKK4mH/fhzH+/SFpnZadWrt1Wi/XLrJkcOSRH5IQ45JzUyQ1pkCbhxCdP5Jm8WDPr1Xqz3n9Gl6xs54D8gfXxDbVTkxs=</latexit>

3→ 3 + 4→ 4 = 0

Abelian fusion (trivial)

<latexit sha1_base64="RgbN4EvLAQb5njyXxpPhv60HVgI=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEgmREis6X9bJKeeH7taIKMov0EJFh2j5HQr+Bdu4gISpRjO72tnxYiUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdjxtUMsQ2SVLYjTXywFN4702uM//+AbWRUXhH0xjdgI9C6UvBKZP60vcH1Zpdt3OwZeIUpAYFWoPqV38YiSTAkITixvQcOyZ3xjVJoXBe6ScGYy4mfIS9lIY8QOPO8qxzdpIYThGLUTOpWC7i740ZD4yZBl46GXAam0UvE//zegn5l+5MhnFCGIrsEEmF+SEjtExLQDaUGol4lhyZDJngmhOhlowLkYpJ2kol7cNZ/H6ZdM7qTqPeuD2vNa+KZspwBMdwCg5cQBNuoAVtEDCGJ3iGF+vRerXerPef0ZJV7BzCH1gf366akro=</latexit>→↑ Gauss’ Law

<latexit sha1_base64="xdjIza3U9ZWZJrm3CRxTIJDIWrc=">AAAB9nicbVC7TsNAEDzzDOEVoKQ5ESGFJrIRCtBFoqEMEk4iJVZ0vmySU85n626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwbcJYc3B5KEPd9ZkBKRS4KFBCN9LAAl9Cx5/eZH7nAbQRobrHWQRewMZKjARnmEluzTkbVKp23c5Bl4lTkCop0BpUvvrDkMcBKOSSGdNz7Ai9hGkUXMK83I8NRIxP2Rh6KVUsAOMledY5PY0Nw5BGoKmQNBfh90bCAmNmgZ9OBgwnZtHLxP+8XoyjKy8RKooRFM8OoZCQHzJci7QEoEOhAZFlyYEKRTnTDBG0oIzzVIzTVsppH87i98ukfV53GvXG3UW1eV00UyLH5ITUiEMuSZPckhZxCScT8kSeyYv1aL1ab9b7z+iKVewckT+wPr4Bi9mSAA==</latexit>

U(1)
<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)

sum = singlet

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3

<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

singlet

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3
<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1
<latexit sha1_base64="1JXXsIArpco8r6Vmf2pZIOJAt4s=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIRCqGLREMZJPKQEitaXzbhlPNDd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIiUN2fanVVpb39jcKm9Xdnb39g+qh0ddE8ZaYEeEKtR9DwwqGWCHJCnsRxrB9xT2vNlN5vceURsZBvc0j9D1YRrIiRRAqdQbeqEa8+aoWrPrdg6+SpyC1FiB9qj6NRyHIvYxIKHAmIFjR+QmoEkKhYvKMDYYgZjBFAcpDcBH4yZ53AU/iw1QyCPUXCqei/h7IwHfmLnvpZM+0INZ9jLxP28Q06TpJjKIYsJAZIdIKswPGaFl2gPysdRIBFly5DLgAjQQoZYchEjFOC2mkvbhLH+/SroXdadRb9xd1lrXRTNldsJO2Tlz2BVrsVvWZh0m2Iw9sWf2YiXWq/Vmvf+Mlqxi55j9gfXxDVTHk5w=</latexit>

8<latexit sha1_base64="9ahRLHggoxuyi6B7MIw4lvFtfRs=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaLzZROOnO3T3R5SsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnYCJYVB1/10lpZXVtfWSxvlza3tnd3K3n7bxFZzaPFYxrobMANSRNBCgRK6SgMLAwmdYHKV+Z0H0EbE0S1OFfghG0diJDjDVGr3YyWtGVSqbs3NQReJV5AqKdAcVL76w5jbECLkkhnT81yFfsI0Ci5hVu5bA4rxCRtDL6URC8H4SZ52Ro+tYRhTBZoKSXMRfm8kLDRmGgbpZMjwzsx7mfif17M4uvATESmLEPHsEAoJ+SHDtUhrADoUGhBZlhyoiChnmiGCFpRxnoo27aWc9uHNf79I2qc1r16r35xVG5dFMyVySI7ICfHIOWmQa9IkLcLJPXkiz+TFeXRenTfn/Wd0ySl2DsgfOB/fiF+TzA==</latexit>→

Non-abelian fusion

Slide 11



Gauge invariance

<latexit sha1_base64="wsBUm6MbowyZFIyXdJIgKw9se4o=">AAAB+3icbVDLSsNAFJ34rPVVdelmsAiCtCS2VF0IBTcuK9iHtKFMprd16GQSZm6EUvoVbnXlTtz6MS78F5OYhbae1eGce7nnHi+UwqBtf1pLyyura+u5jfzm1vbObmFvv2WCSHNo8kAGuuMxA1IoaKJACZ1QA/M9CW1vfJ347UfQRgTqDichuD4bKTEUnGEs3VdKldNqqXpl9wtFu2ynoIvEyUiRZGj0C1+9QcAjHxRyyYzpOnaI7pRpFFzCLN+LDISMj9kIujFVzAfjTtPAM3ocGYYBDUFTIWkqwu+NKfONmfhePOkzfDDzXiL+53UjHF64U6HCCEHx5BAKCekhw7WImwA6EBoQWZIcqFCUM80QQQvKOI/FKK4mH/fhzH+/SFpnZadWrt1Wi/XLrJkcOSRH5IQ45JzUyQ1pkCbhxCdP5Jm8WDPr1Xqz3n9Gl6xs54D8gfXxDbVTkxs=</latexit>

3→ 3 + 4→ 4 = 0

Abelian fusion (trivial)

<latexit sha1_base64="RgbN4EvLAQb5njyXxpPhv60HVgI=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEgmREis6X9bJKeeH7taIKMov0EJFh2j5HQr+Bdu4gISpRjO72tnxYiUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdjxtUMsQ2SVLYjTXywFN4702uM//+AbWRUXhH0xjdgI9C6UvBKZP60vcH1Zpdt3OwZeIUpAYFWoPqV38YiSTAkITixvQcOyZ3xjVJoXBe6ScGYy4mfIS9lIY8QOPO8qxzdpIYThGLUTOpWC7i740ZD4yZBl46GXAam0UvE//zegn5l+5MhnFCGIrsEEmF+SEjtExLQDaUGol4lhyZDJngmhOhlowLkYpJ2kol7cNZ/H6ZdM7qTqPeuD2vNa+KZspwBMdwCg5cQBNuoAVtEDCGJ3iGF+vRerXerPef0ZJV7BzCH1gf366akro=</latexit>→↑ Gauss’ Law

<latexit sha1_base64="xdjIza3U9ZWZJrm3CRxTIJDIWrc=">AAAB9nicbVC7TsNAEDzzDOEVoKQ5ESGFJrIRCtBFoqEMEk4iJVZ0vmySU85n626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwbcJYc3B5KEPd9ZkBKRS4KFBCN9LAAl9Cx5/eZH7nAbQRobrHWQRewMZKjARnmEluzTkbVKp23c5Bl4lTkCop0BpUvvrDkMcBKOSSGdNz7Ai9hGkUXMK83I8NRIxP2Rh6KVUsAOMledY5PY0Nw5BGoKmQNBfh90bCAmNmgZ9OBgwnZtHLxP+8XoyjKy8RKooRFM8OoZCQHzJci7QEoEOhAZFlyYEKRTnTDBG0oIzzVIzTVsppH87i98ukfV53GvXG3UW1eV00UyLH5ITUiEMuSZPckhZxCScT8kSeyYv1aL1ab9b7z+iKVewckT+wPr4Bi9mSAA==</latexit>

U(1)
<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)

sum = singlet

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3

<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

singlet

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1

<latexit sha1_base64="pJsbcQwevXc3BxN+rjj/H1Qp+eA=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGspEIg8psaLzZRNOOZ+tuz2kyMoX0EJFh2j5IAr+Bdu4gISpRjO72tkJYikMuu6ns7K6tr6xWdoqb+/s7u1XDg47JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtPbzO8+gjYiUvc4i8EP2USJseAMU6l1MaxU3Zqbgy4TryBVUqA5rHwNRhG3ISjkkhnT99wY/YRpFFzCvDywBmLGp2wC/ZQqFoLxkzzonJ5awzCiMWgqJM1F+L2RsNCYWRikkyHDB7PoZeJ/Xt/i+NpPhIotguLZIRQS8kOGa5E2AHQkNCCyLDlQoShnmiGCFpRxnoo2raSc9uEtfr9MOuc1r16rty6rjZuimRI5JifkjHjkijTIHWmSNuEEyBN5Ji+OdV6dN+f9Z3TFKXaOyB84H98b25E+</latexit>

3
<latexit sha1_base64="w73Q4fx/lqUQT3C2BU4qq83uczM=">AAAB73icbVC7TsNAEDyHVwivQEtzIkKiimyEeHSRaCiDRB5SYkXryyaccn7obg8psvIFtFDR0fJFFPwLtnEBCVONZna1sxMkShpy3U+nsra+sblV3a7t7O7tH9Rrh10TWy2wI2IV634ABpWMsEOSFPYTjRAGCnvB7Db3e0+ojYyjB5on6IcwjeRECqBMur8Y1Rtu0y3AV4lXkgYr0R7Vv4bjWNgQIxIKjBl4bkJ+CpqkULioDa3BBMQMpjjIaAQhGj8tgi74qTVAMU9Qc6l4IeLvjRRCY+ZhkE2GQI9m2cvF/7yBpcm1n8oosYSRyA+RVFgcMkLLrAHkY6mRCPLkyGXEBWggQi05CJGJNquklvXhLX+/SrrnTe+yedlo3ZS9VNkxO2FnzGNXrMXuWJt1mGDIntkLe3Ws8+a8/wxWnHLjiP2B8/ENn66QCg==</latexit>

4

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="iHX0E/UlzZw1vRsOB2C/pZ2Nn6Y=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+k+GQShHFFvPqzW3Lqbgy4TryA1UqA1rH4NRiGPFWjkklnb99wI/YQZFFzCvDKILUSMT9kE+inVTIH1kzzwnJ7ElmFIIzBUSJqL8HsjYcramQrSScXwwS56mfif149xfOknQkcxgubZIRQS8kOWG5E2AXQkDCCyLDlQoSlnhiGCEZRxnopxWk0l7cNb/H6ZdM7qXqPeuD2vNa+KZsrkiByTU+KRC9IkN6RF2oQTRZ7IM3lx5s6r8+a8/4yWnGLnkPyB8/ENHKKUoQ==</latexit>

1
<latexit sha1_base64="1JXXsIArpco8r6Vmf2pZIOJAt4s=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIRCqGLREMZJPKQEitaXzbhlPNDd2ukyMpH0EJFh2j5Ggr+Bdu4gISpRjO72tnxIiUN2fanVVpb39jcKm9Xdnb39g+qh0ddE8ZaYEeEKtR9DwwqGWCHJCnsRxrB9xT2vNlN5vceURsZBvc0j9D1YRrIiRRAqdQbeqEa8+aoWrPrdg6+SpyC1FiB9qj6NRyHIvYxIKHAmIFjR+QmoEkKhYvKMDYYgZjBFAcpDcBH4yZ53AU/iw1QyCPUXCqei/h7IwHfmLnvpZM+0INZ9jLxP28Q06TpJjKIYsJAZIdIKswPGaFl2gPysdRIBFly5DLgAjQQoZYchEjFOC2mkvbhLH+/SroXdadRb9xd1lrXRTNldsJO2Tlz2BVrsVvWZh0m2Iw9sWf2YiXWq/Vmvf+Mlqxi55j9gfXxDVTHk5w=</latexit>

8<latexit sha1_base64="9ahRLHggoxuyi6B7MIw4lvFtfRs=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaLzZROOnO3T3R5SsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnYCJYVB1/10lpZXVtfWSxvlza3tnd3K3n7bxFZzaPFYxrobMANSRNBCgRK6SgMLAwmdYHKV+Z0H0EbE0S1OFfghG0diJDjDVGr3YyWtGVSqbs3NQReJV5AqKdAcVL76w5jbECLkkhnT81yFfsI0Ci5hVu5bA4rxCRtDL6URC8H4SZ52Ro+tYRhTBZoKSXMRfm8kLDRmGgbpZMjwzsx7mfif17M4uvATESmLEPHsEAoJ+SHDtUhrADoUGhBZlhyoiChnmiGCFpRxnoo27aWc9uHNf79I2qc1r16r35xVG5dFMyVySI7ICfHIOWmQa9IkLcLJPXkiz+TFeXRenTfn/Wd0ySl2DsgfOB/fiF+TzA==</latexit>→

Non-abelian fusion

singlet
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We “split” the links (semi-links)
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Dressed site
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Dressed site basis
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Dressed site basis

<latexit sha1_base64="22B6JDz63RQiaD2DtO6bSMsM60o=">AAACAHicbVA9TwJBEN3zE/ELtbTZSEysyJ0xaGVIbCwx8YAEkMwtA2zY+3B31oQQGn+FrVZ2xtZ/YuF/8TgpFHzVy3szmTcvSJQ05LqfztLyyuraem4jv7m1vbNb2Nuvmdhqgb6IVawbARhUMkKfJClsJBohDBTWg+HV1K8/oDYyjm5plGA7hH4ke1IApdJdawDE/U7L3FvQ2CkU3ZKbgS8Sb0aKbIZqp/DV6sbChhiRUGBM03MTao9BkxQKJ/mWNZiAGEIfmymNIETTHmepJ/zYGqCYJ6i5VDwT8ffGGEJjRmGQToZAAzPvTcX/vKal3kV7LKPEEkZieoikwuyQEVqmdSDvSo1EME2OXEZcgAYi1JKDEKlo037yaR/e/PeLpHZa8sql8s1ZsXI5aybHDtkRO2EeO2cVds2qzGeCafbEntmL8+i8Om/O+8/okjPbOWB/4Hx8AyfYluw=</latexit>

Û↭
<latexit sha1_base64="w4YEp9orWj5AA7lY5tYCtmanymw=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKRE8SEMFjBPOAZAm9k04yZHZ2mekVwhL8Cq968iZe/RYP/oubmIMm1qmo6qarK4iVtOS6n05uZXVtfSO/Wdja3tndK+4fNGyUGIF1EanItAKwqKTGOklS2IoNQhgobAaj66nffEBjZaTvaRyjH8JAy74UQJnU7gyB+E23g0p1iyW37M7Al4k3JyU2R61b/Or0IpGEqEkosLbtuTH5KRiSQuGk0EksxiBGMMB2RjWEaP10FnnCTxILFPEYDZeKz0T8vZFCaO04DLLJEGhoF72p+J/XTqh/6adSxwmhFtNDJBXODllhZNYF8p40SATT5Mil5gIMEKGRHITIxCQrp5D14S1+v0waZ2WvUq7cnZeqV/Nm8uyIHbNT5rELVmW3rMbqTLCIPbFn9uI8Oq/Om/P+M5pz5juH7A+cj29/tZVq</latexit>

Êω
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<latexit sha1_base64="3j9/MMsaDexMqPWWy5gI+C1N3I8=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV2RqLeAF48RzAOSEHonnThk9sFMrxCWfIRXPXkTr36NB//F2XUPmlinoqqb6i4/VtKQ6346K6tr6xubpa3y9s7u3n7l4LBtokQLbIlIRbrrg0ElQ2yRJIXdWCMEvsKOP73J/M4jaiOj8J5mMQ4CmIRyLAWQlTr9iGSAZlipujU3B18mXkGqrEBzWPnqjyKRBBiSUGBMz3NjGqSgSQqF83I/MRiDmMIEe5aGYEMGaX7unJ8mBijiMWouFc9F/L2RQmDMLPDtZAD0YBa9TPzP6yU0vhqkMowTwlBkQSQV5kFGaGl7QD6SGokguxy5DLkADUSoJQchrJjYYsq2D2/x+2XSPq959Vr97qLauC6aKbFjdsLOmMcuWYPdsiZrMcGm7Ik9sxcndV6dN+f9Z3TFKXaO2B84H99CYZQ0</latexit>→
<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3
<latexit sha1_base64="fVEnkzHpZWj4n/WhWMz8qSRxHsc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXPA4NKBtgmSQp7kUbwPYVdb3qd+d0H1EaGwR3NInR9mARyLAVQKvUGXqhGSWM+rNbsup2DLxOnIDVWoDWsfg1GoYh9DEgoMKbv2BG5CWiSQuG8MogNRiCmMMF+SgPw0bhJnnfOT2IDFPIINZeK5yL+3kjAN2bme+mkD3RvFr1M/M/rxzS+dBMZRDFhILJDJBXmh4zQMi0C+UhqJIIsOXIZcAEaiFBLDkKkYpw2U0n7cBa/Xyads7rTqDduz2vNq6KZMjtix+yUOeyCNdkNa7E2E0yxJ/bMXqxH69V6s95/RktWsXPI/sD6+AbKZJR8</latexit>

6
<latexit sha1_base64="nqSKxlPrOBy1a6zqJBUs7bDOK2U=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+l+EIRylHjufFituXU3B10mXkFqpEBrWP0ajEIeK9DIJbO277kR+gkzKLiEeWUQW4gYn7IJ9FOqmQLrJ3ngOT2JLcOQRmCokDQX4fdGwpS1MxWkk4rhg130MvE/rx/j+NJPhI5iBM2zQygk5IcsNyJtAuhIGEBkWXKgQlPODEMEIyjjPBXjtJpK2oe3+P0y6ZzVvUa9cXtea14VzZTJETkmp8QjF6RJbkiLtAknijyRZ/LizJ1X5815/xktOcXOIfkD5+MbNUmUsQ==</latexit>

10
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<latexit sha1_base64="3j9/MMsaDexMqPWWy5gI+C1N3I8=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV2RqLeAF48RzAOSEHonnThk9sFMrxCWfIRXPXkTr36NB//F2XUPmlinoqqb6i4/VtKQ6346K6tr6xubpa3y9s7u3n7l4LBtokQLbIlIRbrrg0ElQ2yRJIXdWCMEvsKOP73J/M4jaiOj8J5mMQ4CmIRyLAWQlTr9iGSAZlipujU3B18mXkGqrEBzWPnqjyKRBBiSUGBMz3NjGqSgSQqF83I/MRiDmMIEe5aGYEMGaX7unJ8mBijiMWouFc9F/L2RQmDMLPDtZAD0YBa9TPzP6yU0vhqkMowTwlBkQSQV5kFGaGl7QD6SGokguxy5DLkADUSoJQchrJjYYsq2D2/x+2XSPq959Vr97qLauC6aKbFjdsLOmMcuWYPdsiZrMcGm7Ik9sxcndV6dN+f9Z3TFKXaO2B84H99CYZQ0</latexit>→
<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3
<latexit sha1_base64="fVEnkzHpZWj4n/WhWMz8qSRxHsc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXPA4NKBtgmSQp7kUbwPYVdb3qd+d0H1EaGwR3NInR9mARyLAVQKvUGXqhGSWM+rNbsup2DLxOnIDVWoDWsfg1GoYh9DEgoMKbv2BG5CWiSQuG8MogNRiCmMMF+SgPw0bhJnnfOT2IDFPIINZeK5yL+3kjAN2bme+mkD3RvFr1M/M/rxzS+dBMZRDFhILJDJBXmh4zQMi0C+UhqJIIsOXIZcAEaiFBLDkKkYpw2U0n7cBa/Xyads7rTqDduz2vNq6KZMjtix+yUOeyCNdkNa7E2E0yxJ/bMXqxH69V6s95/RktWsXPI/sD6+AbKZJR8</latexit>

6
<latexit sha1_base64="nqSKxlPrOBy1a6zqJBUs7bDOK2U=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+l+EIRylHjufFituXU3B10mXkFqpEBrWP0ajEIeK9DIJbO277kR+gkzKLiEeWUQW4gYn7IJ9FOqmQLrJ3ngOT2JLcOQRmCokDQX4fdGwpS1MxWkk4rhg130MvE/rx/j+NJPhI5iBM2zQygk5IcsNyJtAuhIGEBkWXKgQlPODEMEIyjjPBXjtJpK2oe3+P0y6ZzVvUa9cXtea14VzZTJETkmp8QjF6RJbkiLtAknijyRZ/LizJ1X5815/xktOcXOIfkD5+MbNUmUsQ==</latexit>

10

keep singlets Link abelian symmetry
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<latexit sha1_base64="3j9/MMsaDexMqPWWy5gI+C1N3I8=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV2RqLeAF48RzAOSEHonnThk9sFMrxCWfIRXPXkTr36NB//F2XUPmlinoqqb6i4/VtKQ6346K6tr6xubpa3y9s7u3n7l4LBtokQLbIlIRbrrg0ElQ2yRJIXdWCMEvsKOP73J/M4jaiOj8J5mMQ4CmIRyLAWQlTr9iGSAZlipujU3B18mXkGqrEBzWPnqjyKRBBiSUGBMz3NjGqSgSQqF83I/MRiDmMIEe5aGYEMGaX7unJ8mBijiMWouFc9F/L2RQmDMLPDtZAD0YBa9TPzP6yU0vhqkMowTwlBkQSQV5kFGaGl7QD6SGokguxy5DLkADUSoJQchrJjYYsq2D2/x+2XSPq959Vr97qLauC6aKbFjdsLOmMcuWYPdsiZrMcGm7Ik9sxcndV6dN+f9Z3TFKXaO2B84H99CYZQ0</latexit>→
<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3
<latexit sha1_base64="fVEnkzHpZWj4n/WhWMz8qSRxHsc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXPA4NKBtgmSQp7kUbwPYVdb3qd+d0H1EaGwR3NInR9mARyLAVQKvUGXqhGSWM+rNbsup2DLxOnIDVWoDWsfg1GoYh9DEgoMKbv2BG5CWiSQuG8MogNRiCmMMF+SgPw0bhJnnfOT2IDFPIINZeK5yL+3kjAN2bme+mkD3RvFr1M/M/rxzS+dBMZRDFhILJDJBXmh4zQMi0C+UhqJIIsOXIZcAEaiFBLDkKkYpw2U0n7cBa/Xyads7rTqDduz2vNq6KZMjtix+yUOeyCNdkNa7E2E0yxJ/bMXqxH69V6s95/RktWsXPI/sD6+AbKZJR8</latexit>

6
<latexit sha1_base64="nqSKxlPrOBy1a6zqJBUs7bDOK2U=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxIrOl0045e5s3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU+l+EIRylHjufFituXU3B10mXkFqpEBrWP0ajEIeK9DIJbO277kR+gkzKLiEeWUQW4gYn7IJ9FOqmQLrJ3ngOT2JLcOQRmCokDQX4fdGwpS1MxWkk4rhg130MvE/rx/j+NJPhI5iBM2zQygk5IcsNyJtAuhIGEBkWXKgQlPODEMEIyjjPBXjtJpK2oe3+P0y6ZzVvUa9cXtea14VzZTJETkmp8QjF6RJbkiLtAknijyRZ/LizJ1X5815/xktOcXOIfkD5+MbNUmUsQ==</latexit>

10

keep singlets Link abelian symmetry

M. Rigobello P. Majcen

∀ group, dimension and truncation?
You need a library!
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Back to our model…

<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =
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<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

Slide 14

“Ladder geometry”

<latexit sha1_base64="kqh0IR0UBs+ceSHSaqHQdk1UvtA=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRClQoEg1lIpGHlFjR+bIJp5zP1t0eUmTlC2ihokO0fBAF/4JtXEDCVKOZXe3sBLEUBl330ymtrW9sbpW3Kzu7e/sH1cOjroms5tDhkYx0P2AGpFDQQYES+rEGFgYSesHsNvN7j6CNiNQ9zmPwQzZVYiI4w1Rqe6Nqza27Oegq8QpSIwVao+rXcBxxG4JCLpkxA8+N0U+YRsElLCpDayBmfMamMEipYiEYP8mDLuiZNQwjGoOmQtJchN8bCQuNmYdBOhkyfDDLXib+5w0sTq79RKjYIiieHUIhIT9kuBZpA0DHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e8verpHtR9xr1Rvuy1rwpmimTE3JKzolHrkiT3JEW6RBOgDyRZ/LiWOfVeXPef0ZLTrFzTP7A+fgGGj6RQQ==</latexit>

1
<latexit sha1_base64="oD/S6z0gB5qOuCosgS0vntkfMvw=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgQpFoqGgSCTykBIrOl824ZTz2brbQ4qsfAEtVHSIlg+i4F+wjQtImGo0s6udnSCWwqDrfjorq2vrG5ulrfL2zu7efuXgsGMiqzm0eSQj3QuYASkUtFGghF6sgYWBhG4wvcn87iNoIyJ1j7MY/JBNlBgLzjCVWnfDStWtuTnoMvEKUiUFmsPK12AUcRuCQi6ZMX3PjdFPmEbBJczLA2sgZnzKJtBPqWIhGD/Jg87pqTUMIxqDpkLSXITfGwkLjZmFQToZMnwwi14m/uf1LY6v/ESo2CIonh1CISE/ZLgWaQNAR0IDIsuSAxWKcqYZImhBGeepaNNKymkf3uL3y6RzXvPqtXrrotq4LpopkWNyQs6IRy5Jg9ySJmkTToA8kWfy4ljn1Xlz3n9GV5xi54j8gfPxDURTkVw=</latexit>

L



<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

Slide 14

“Ladder geometry”

(2-nd order hopping)



<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="3QNy6imctCLZp0erXSHBvTyxmIY=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTyEY0Xnyyaccj5bd2ukyIr4Clqo6BAt30LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevY8JYc2jzUIa65zMDUihoo0AJvUgDC3wJXX9ylfndB9BGhOoWpxF4ARsrMRKcYSq5/YDhve/Tu8HpoFqz63YOukicgtRIgdag+tUfhjwOQCGXzBjXsSP0EqZRcAmzSj82EDE+YWNwU6pYAMZL8sgzehQbhiGNQFMhaS7C742EBcZMAz+dzCKaeS8T//PcGEcXXiJUFCMonh1CISE/ZLgWaRdAh0IDIsuSAxWKcqYZImhBGeepGKflVNI+nPnvF0nnpO406o2bs1rzsmimTA7IITkmDjknTXJNWqRNOAnJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fANN95VF</latexit>Z3

Slide 15

Subgroup approximation



<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3
<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="3QNy6imctCLZp0erXSHBvTyxmIY=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTyEY0Xnyyaccj5bd2ukyIr4Clqo6BAt30LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevY8JYc2jzUIa65zMDUihoo0AJvUgDC3wJXX9ylfndB9BGhOoWpxF4ARsrMRKcYSq5/YDhve/Tu8HpoFqz63YOukicgtRIgdag+tUfhjwOQCGXzBjXsSP0EqZRcAmzSj82EDE+YWNwU6pYAMZL8sgzehQbhiGNQFMhaS7C742EBcZMAz+dzCKaeS8T//PcGEcXXiJUFCMonh1CISE/ZLgWaRdAh0IDIsuSAxWKcqYZImhBGeepGKflVNI+nPnvF0nnpO406o2bs1rzsmimTA7IITkmDjknTXJNWqRNOAnJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fANN95VF</latexit>Z3

<latexit sha1_base64="qRT7hZT64JwEatQlyRlu+dhBC6Y=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH5sgmnnB+6WyNFJj9BCxUdouVnKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe563KCSAbZIksJupJH7nsKON7nO/M4DaiPD4I6mEbo+HwdyJAWnVOr2vVANk7PZoFK1a3YOtkicglShQHNQ+eoPQxH7GJBQ3JieY0fkJlyTFApn5X5sMOJiwsfYS2nAfTRukuedsePYcApZhJpJxXIRf28k3Ddm6nvppM/p3sx7mfif14tpdOkmMohiwkBkh0gqzA8ZoWVaBLKh1EjEs+TIZMAE15wItWRciFSM02bKaR/O/PeLpH1ac+q1+u15tXFVNFOCQziCE3DgAhpwA01ogQAFT/AML9aj9Wq9We8/o0tWsXMAf2B9fAPFtJR5</latexit>

3

<latexit sha1_base64="1hQt/yU2K46IMrrEsYTYQWlanls=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWdL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2vel15ncfUBsZBnc0i9D1+SSQYyk4pVJv4IVqlDjzYbVm1+0cbJk4BalBgdaw+jUYhSL2MSChuDF9x47ITbgmKRTOK4PYYMTFlE+wn9KA+2jcJM87Zyex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/T+NJNZBDFhIHIDpFUmB8yQsu0CGQjqZGIZ8mRyYAJrjkRasm4EKkYp81U0j6cxe+XSees7jTqjdvzWvOqaKYMR3AMp+DABTThBlrQBgEKnuAZXqxH69V6s95/RktWsXMIf2B9fAPClJR3</latexit>

1

<latexit sha1_base64="Lg7x5EQHTyNeizXrEv+tEYh1q9k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTyk2IrWl0045fzgbo0UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7fqykIdv+tApLyyura8X10sbm1vZOeXevZaJEC2yKSEW644NBJUNskiSFnVgjBL7Ctj+6yv32A2ojo/CWxjF6AQxDOZACKJM8149UP3V90Px00itX7Ko9BV8kzoxU2AyNXvnL7UciCTAkocCYrmPH5KWgSQqFk5KbGIxBjGCI3YyGEKDx0mnoCT9KDFDEY9RcKj4V8fdGCoEx48DPJgOgOzPv5eJ/XjehwYWXyjBOCEORHyKpcHrICC2zNpD3pUYiyJMjlyEXoIEIteQgRCYmWT2lrA9n/vtF0jqpOrVq7easUr+cNVNkB+yQHTOHnbM6u2YN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDTVYllw=</latexit>

3̄

<latexit sha1_base64="IS1kvkG5d5CoqQWu/kGlasYfd6w=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIBBSoUiYYyCJxESqzofNmEU85n626NFFn5CFqo6BAtX0PBv2AbF5Aw1WhmVzs7fiSFQdv+tJaWV1bX1ksb5c2t7Z3dyt5+24Sx5uDyUIa66zMDUihwUaCEbqSBBb6Ejj+5zvzOI2gjQnWP0wi8gI2VGAnOMJU6d27t7GTgDCpVu27noIvEKUiVFGgNKl/9YcjjABRyyYzpOXaEXsI0Ci5hVu7HBiLGJ2wMvZQqFoDxkjzujB7HhmFII9BUSJqL8HsjYYEx08BPJwOGD2bey8T/vF6Mo0svESqKERTPDqGQkB8yXIu0B6BDoQGRZcmBCkU50wwRtKCM81SM02LKaR/O/PeLpH1adxr1xu15tXlVNFMih+SI1IhDLkiT3JAWcQknE/JEnsmLlViv1pv1/jO6ZBU7B+QPrI9vZU2TCA==</latexit>

SU(3)1

Slide 15

“Hardcore gluons”



<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1
<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1
<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="AeG+pWSUpz1m1U5WVHG5j9cfURo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8piaL1ZRNOOZ+tuzVSZOUjaKGiQ7R8DQX/gm1cQMJUo5ld7ez4kZKWXPfTWVldW9/YLG2Vt3d29/YrB4dtG8ZGYEuEKjRdHywqqbFFkhR2I4MQ+Ao7/vQm8zuPaKwM9T3NIhwEMNFyLAVQKnX6fqhG3BtWqm7NzcGXiVeQKivQHFa++qNQxAFqEgqs7XluRIMEDEmhcF7uxxYjEFOYYC+lGgK0gySPO+ensQUKeYSGS8VzEX9vJBBYOwv8dDIAerCLXib+5/ViGl8NEqmjmFCL7BBJhfkhK4xMe0A+kgaJIEuOXGouwAARGslBiFSM02LKaR/e4vfLpH1e8+q1+t1FtXFdNFNix+yEnTGPXbIGu2VN1mKCTdkTe2YvTuK8Om/O+8/oilPsHLE/cD6+AUnek5U=</latexit>

1

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3
<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="q/oxo/ILuBDE49UjtIGQ2pjkcx4=">AAAB+XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGiTykxIrOl0045fzQ3RopsvIRtFDRIVq+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2velN5ncfURsZBvc0i9D1+SSQYyk4pVJ34IVqxM6H1Zpdt3OwZeIUpAYFWsPq12AUitjHgITixvQdOyI34ZqkUDivDGKDERdTPsF+SgPuo3GTPO6cncSGU8gi1Ewqlov4eyPhvjEz30snfU4PZtHLxP+8fkzjKzeRQRQTBiI7RFJhfsgILdMekI2kRiKeJUcmAya45kSoJeNCpGKcFlNJ+3AWv18mnbO606g37i5qzeuimTIcwTGcggOX0IRbaEEbBEzhCZ7hxUqsV+vNev8ZLVnFziH8gfXxDUz8k5c=</latexit>

3

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄
<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="XPt3NZokYUtJYwCJ0p2LVXb4tt0=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTykOETryyaccn7obo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7XqSkIdv+tApLyyura8X10sbm1vZOeXevZcJYC2yKUIW644FBJQNskiSFnUgj+J7Ctje+yvz2A2ojw+CWJhH2fBgFcigFUCrduR5onrheqAb8dNovV+yqnYMvEmdGKmyGRr/85Q5CEfsYkFBgTNexI+oloEkKhdOSGxuMQIxhhN2UBuCj6SV56ik/ig1QyCPUXCqei/h7IwHfmInvpZM+0L2Z9zLxP68b0/Cil8ggigkDkR0iqTA/ZISWaR3IB1IjEWTJkcuAC9BAhFpyECIV47SfUtqHM//9ImmdVJ1atXZzVqlfzpopsgN2yI6Zw85ZnV2zBmsywTR7Ys/sxXq0Xq036/1ntGDNdvbZH1gf347gloY=</latexit>

3̄

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0

<latexit sha1_base64="vWUPl5xzLaHzaCgrYHNm4ns0TKY=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptb1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98YvZE8</latexit>

1

<latexit sha1_base64="o6AkE17l0jgSYxYtys6uDeSddXM=">AAAB9HicbVC7TsNAEFyHVwivACXNiQiJhshGKEAXiYYyIPKQkig6XzbhlPNDd+tIkZU/oIWKDtHyPxT8C7ZxAQlTjWZ2tbPjhkoasu1Pq7Cyura+UdwsbW3v7O6V9w9aJoi0wKYIVKA7LjeopI9NkqSwE2rknquw7U5uUr89RW1k4D/QLMS+x8e+HEnBKZHuz5xBuWJX7QxsmTg5qUCOxqD81RsGIvLQJ6G4MV3HDqkfc01SKJyXepHBkIsJH2M3oT730PTjLOmcnUSGU8BC1Ewqlon4eyPmnjEzz00mPU6PZtFLxf+8bkSjq34s/TAi9EV6iKTC7JARWiYVIBtKjUQ8TY5M+kxwzYlQS8aFSMQo6aSU9OEsfr9MWudVp1at3V1U6td5M0U4gmM4BQcuoQ630IAmCBjBEzzDizW1Xq036/1ntGDlO4fwB9bHN4P8kXM=</latexit>

→1

<latexit sha1_base64="3QNy6imctCLZp0erXSHBvTyxmIY=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTyEY0Xnyyaccj5bd2ukyIr4Clqo6BAt30LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevY8JYc2jzUIa65zMDUihoo0AJvUgDC3wJXX9ylfndB9BGhOoWpxF4ARsrMRKcYSq5/YDhve/Tu8HpoFqz63YOukicgtRIgdag+tUfhjwOQCGXzBjXsSP0EqZRcAmzSj82EDE+YWNwU6pYAMZL8sgzehQbhiGNQFMhaS7C742EBcZMAz+dzCKaeS8T//PcGEcXXiJUFCMonh1CISE/ZLgWaRdAh0IDIsuSAxWKcqYZImhBGeepGKflVNI+nPnvF0nnpO406o2bs1rzsmimTA7IITkmDjknTXJNWqRNOAnJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fANN95VF</latexit>Z3

<latexit sha1_base64="qRT7hZT64JwEatQlyRlu+dhBC6Y=">AAAB+nicbVC7TsNAEFzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH5sgmnnB+6WyNFJj9BCxUdouVnKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe563KCSAbZIksJupJH7nsKON7nO/M4DaiPD4I6mEbo+HwdyJAWnVOr2vVANk7PZoFK1a3YOtkicglShQHNQ+eoPQxH7GJBQ3JieY0fkJlyTFApn5X5sMOJiwsfYS2nAfTRukuedsePYcApZhJpJxXIRf28k3Ddm6nvppM/p3sx7mfif14tpdOkmMohiwkBkh0gqzA8ZoWVaBLKh1EjEs+TIZMAE15wItWRciFSM02bKaR/O/PeLpH1ac+q1+u15tXFVNFOCQziCE3DgAhpwA01ogQAFT/AML9aj9Wq9We8/o0tWsXMAf2B9fAPFtJR5</latexit>

3

<latexit sha1_base64="1hQt/yU2K46IMrrEsYTYQWlanls=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWdL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHHhLEW2BahCnXP4waVDLBNkhT2Io3c9xR2vel15ncfUBsZBnc0i9D1+SSQYyk4pVJv4IVqlDjzYbVm1+0cbJk4BalBgdaw+jUYhSL2MSChuDF9x47ITbgmKRTOK4PYYMTFlE+wn9KA+2jcJM87Zyex4RSyCDWTiuUi/t5IuG/MzPfSSZ/TvVn0MvE/rx/T+NJNZBDFhIHIDpFUmB8yQsu0CGQjqZGIZ8mRyYAJrjkRasm4EKkYp81U0j6cxe+XSees7jTqjdvzWvOqaKYMR3AMp+DABTThBlrQBgEKnuAZXqxH69V6s95/RktWsXMIf2B9fAPClJR3</latexit>

1

<latexit sha1_base64="Lg7x5EQHTyNeizXrEv+tEYh1q9k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTyk2IrWl0045fzgbo0UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7fqykIdv+tApLyyura8X10sbm1vZOeXevZaJEC2yKSEW644NBJUNskiSFnVgjBL7Ctj+6yv32A2ojo/CWxjF6AQxDOZACKJM8149UP3V90Px00itX7Ko9BV8kzoxU2AyNXvnL7UciCTAkocCYrmPH5KWgSQqFk5KbGIxBjGCI3YyGEKDx0mnoCT9KDFDEY9RcKj4V8fdGCoEx48DPJgOgOzPv5eJ/XjehwYWXyjBOCEORHyKpcHrICC2zNpD3pUYiyJMjlyEXoIEIteQgRCYmWT2lrA9n/vtF0jqpOrVq7easUr+cNVNkB+yQHTOHnbM6u2YN1mSC3bMn9sxerEfr1Xqz3n9GC9ZsZ5/9gfXxDTVYllw=</latexit>

3̄

<latexit sha1_base64="IS1kvkG5d5CoqQWu/kGlasYfd6w=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIBBSoUiYYyCJxESqzofNmEU85n626NFFn5CFqo6BAtX0PBv2AbF5Aw1WhmVzs7fiSFQdv+tJaWV1bX1ksb5c2t7Z3dyt5+24Sx5uDyUIa66zMDUihwUaCEbqSBBb6Ejj+5zvzOI2gjQnWP0wi8gI2VGAnOMJU6d27t7GTgDCpVu27noIvEKUiVFGgNKl/9YcjjABRyyYzpOXaEXsI0Ci5hVu7HBiLGJ2wMvZQqFoDxkjzujB7HhmFII9BUSJqL8HsjYYEx08BPJwOGD2bey8T/vF6Mo0svESqKERTPDqGQkB8yXIu0B6BDoQGRZcmBCkU50wwRtKCM81SM02LKaR/O/PeLpH1adxr1xu15tXlVNFMih+SI1IhDLkiT3JAWcQknE/JEnsmLlViv1pv1/jO6ZBU7B+QPrI9vZU2TCA==</latexit>

SU(3)1
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III. METHOD AND RESULTS



Summary of the algorithm

STEP 0. STEP 1. STEP 2.

STEP 3. STEP 4.

Model definition Dispersion relation WF localization

Creation operator Wavepacket

<latexit sha1_base64="nr2T5XV6teBW0B2ExTJmm+mk1Ks=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRByktKrGh92SRHzg/drZFClH+ghYoO0fI3FPwLtnEBCVONZna1s+NFShqy7U9rZXVtfWOzsFXc3tnd2y8dHLZMGGuBTRGqUHc8MKhkgE2SpLATaQTfU9j2Jjep335AbWQYNGgaoevDKJBDKYASqdUbA/FGv1S2K3YGvkycnJRZjnq/9NUbhCL2MSChwJiuY0fkzkCTFArnxV5sMAIxgRF2ExqAj8adZWnn/DQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDK3cmgygmDER6iKTC7JARWiY1IB9IjUSQJkcuAy5AAxFqyUGIRIyTXopJH87i98ukdV5xqpXq3UW5dp03U2DH7ISdMYddshq7ZXXWZILdsyf2zF6sR+vVerPef0ZXrHzniP2B9fENvSSTSg==</latexit>

T̂
<latexit sha1_base64="r9ZI5v06tQFbackiPYgGCPaOjYY=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psdD6skmOnB+6WyMFK/9ACxUdouVvKPgXbOMCEqYazcxqd8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa4yv/OA2sgwuKVphK4Po0AOpQBKpXZ/DMSbd5WqXbNz8EXiFKTKCqT5r/4gFLGPAQkFxvQcOyI3AU1SKJyV+7HBCMQERthLaQA+GjfJr53x49gAhTxCzaXiuYi/JxLwjZn6Xpr0gcZm3svE/7xeTMMLN5FBFBMGIltEUmG+yAgt0xqQD6RGIsguRy4DLkADEWrJQYhUjNNeymkfzvz3i6R9WnPqtfrNWbVxWTRTYofsiJ0wh52zBrtmTdZigt2zJ/bMXqxH69V6s95/oktWMXPA/sD6+Aa26JNG</latexit>

P̂

<latexit sha1_base64="IYT6AC+XJjOkrNFIMZhNesbfAwA=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5vkyPmhuzVSFPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1pFVZW19Y3ipulre2d3b3y/kHLhLEW2BShCnXHA4NKBtgkSQo7kUbwPYVtb3Kd+u0H1EaGwR1NI3R9GAVyKAVQInV6YyA+7t/3yxW7amfgy8TJSYXlaPTLX71BKGIfAxIKjOk6dkTuDDRJoXBe6sUGIxATGGE3oQH4aNxZlnfOT2IDFPIINZeKZyL+3piBb8zU95JJH2hsFr1U/M/rxjS8dGcyiGLCQKSHSCrMDhmhZVIE8oHUSARpcuQy4AI0EKGWHIRIxDhpppT04Sx+v0xaZ1WnVq3dnlfqV3kzRXbEjtkpc9gFq7Mb1mBNJphiT+yZvViP1qv1Zr3/jBasfOeQ/YH18Q1kSpQ7</latexit>

ĥj

g.s.
particle

STEP 5.
Evolve & detect

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .
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Assumptions (Model independent!)

A. 

B. 

C. 

<latexit sha1_base64="jz72oDr82biLy9qybr6Ui4CoXgA=">AAACDHicbVC7TgJREL3rE/GF2pjY3EhMrMiuMaiFCYkNJSbySIBsZi8DXLj7yL2zJoTgJ/gVtlrZGVv/wcJ/cVkpFDzVmXNmMjPHi5Q0ZNuf1tLyyuraemYju7m1vbOb29uvmTDWAqsiVKFueGBQyQCrJElhI9IIvqew7g1vpn79HrWRYXBHowjbPvQC2ZUCKJHc3GGrD8TL/Jq3TOy7A57WfXfg5vJ2wU7BF4kzI3k2Q8XNfbU6oYh9DEgoMKbp2BG1x6BJCoWTbCs2GIEYQg+bCQ3AR9Mepx9M+ElsgEIeoeZS8VTE3xNj8I0Z+V7S6QP1zbw3Ff/zmjF1L9tjGUQxYSCmi0gqTBcZoWUSDfKO1EgE08uRy4AL0ECEWnIQIhHjJKtskocz//0iqZ0VnGKheHueL13NksmwI3bMTpnDLliJlVmFVZlgD+yJPbMX69F6td6s95/WJWs2c8D+wPr4Bm8rmiQ=</latexit>

Ĥ =
∑

j

ĥj

<latexit sha1_base64="31xswWd0SQ90ZjaT5MFF6nzBaO4=">AAACCHicbVC7SgNREL3rM8ZXfHQ2F4NgIWFXJGohBGxSRsgLkiXM3kySS+4+uHdWiCE/4FfYamUntv6Fhf/iZk2hiaeZwzkzzMzxIiUN2fantbS8srq2ntnIbm5t7+zm9vbrJoy1wJoIVaibHhhUMsAaSVLYjDSC7ylseMPbqd+4R21kGFRpFKHrQz+QPSmAEqmTO2y1B0C8fMbTWnX5Dbc7ubxdsFPwReLMSJ7NUOnkvtrdUMQ+BiQUGNNy7IjcMWiSQuEk244NRiCG0MdWQgPw0bjj9PoJP4kNUMgj1Fwqnor4e2IMvjEj30s6faCBmfem4n9eK6belTuWQRQTBmK6iKTCdJERWiaxIO9KjUQwvRy5DLgADUSoJQchEjFOcsomeTjz3y+S+nnBKRaKdxf50vUsmQw7YsfslDnskpVYmVVYjQn2wJ7YM3uxHq1X6816/2ldsmYzB+wPrI9vNpaXuQ==</latexit>

[Ĥ, T̂ ] = 0

<latexit sha1_base64="NrSqvYS90ocr+Yi3QoY+XxMGKb4=">AAAB+3icbVC7TsNAEDyHVwivACXNQYREFdkIBegi0VAGiTxQEkXnyyaccj5bd2tEZOUraKGiQ7R8DAX/wtm4gISpRjO7mt3xIykMuu6nU1haXlldK66XNja3tnfKu3stE8aaQ5OHMtQdnxmQQkETBUroRBpY4Eto+5Or1G8/gDYiVLc4jaAfsLESI8EZWumuB482w9DDQbniVt0MdJF4OamQHI1B+as3DHkcgEIumTFdz42wnzCNgkuYlXqxgYjxCRtD11LFAjD9JDt4Ro9jwzCkEWgqJM1E+L2RsMCYaeDbyYDhvZn3UvE/rxvj6KKfCBXFCIqnQSgkZEGGa2GbADoUGhBZejlQoShnmiGCFpRxbsXYVlOyfXjz3y+S1mnVq1VrN2eV+mXeTJEckCNyQjxyTurkmjRIk3ASkCfyTF6cmfPqvDnvP6MFJ9/ZJ3/gfHwDDymUmA==</latexit>

→!
<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

D. 
<latexit sha1_base64="8mGqEy/e9DHcLZLaGY+j+5U7f54=">AAACCHicbVC7SgNREL0bXzG+4qOzuRgECwm7IlELIWCTMoJ5QLKE2ZtJcsndB/fOCjHkB/wKW63sxNa/sPBf3KwpNPE0czhnhpk5XqSkIdv+tDJLyyura9n13Mbm1vZOfnevbsJYC6yJUIW66YFBJQOskSSFzUgj+J7Chje8mfqNe9RGhsEdjSJ0fegHsicFUCJ18get9gCIV055Wqsuv+Z2J1+wi3YKvkicGSmwGaqd/Fe7G4rYx4CEAmNajh2ROwZNUiic5NqxwQjEEPrYSmgAPhp3nF4/4cexAQp5hJpLxVMRf0+MwTdm5HtJpw80MPPeVPzPa8XUu3THMohiwkBMF5FUmC4yQsskFuRdqZEIppcjlwEXoIEIteQgRCLGSU65JA9n/vtFUj8rOqVi6fa8UL6aJZNlh+yInTCHXbAyq7AqqzHBHtgTe2Yv1qP1ar1Z7z+tGWs2s8/+wPr4BjBGl7U=</latexit>

[Ĥ, P̂ ] = 0

Optional but useful:
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Assumptions (Model independent!)

A. 

B. 

C. 

<latexit sha1_base64="jz72oDr82biLy9qybr6Ui4CoXgA=">AAACDHicbVC7TgJREL3rE/GF2pjY3EhMrMiuMaiFCYkNJSbySIBsZi8DXLj7yL2zJoTgJ/gVtlrZGVv/wcJ/cVkpFDzVmXNmMjPHi5Q0ZNuf1tLyyuraemYju7m1vbOb29uvmTDWAqsiVKFueGBQyQCrJElhI9IIvqew7g1vpn79HrWRYXBHowjbPvQC2ZUCKJHc3GGrD8TL/Jq3TOy7A57WfXfg5vJ2wU7BF4kzI3k2Q8XNfbU6oYh9DEgoMKbp2BG1x6BJCoWTbCs2GIEYQg+bCQ3AR9Mepx9M+ElsgEIeoeZS8VTE3xNj8I0Z+V7S6QP1zbw3Ff/zmjF1L9tjGUQxYSCmi0gqTBcZoWUSDfKO1EgE08uRy4AL0ECEWnIQIhHjJKtskocz//0iqZ0VnGKheHueL13NksmwI3bMTpnDLliJlVmFVZlgD+yJPbMX69F6td6s95/WJWs2c8D+wPr4Bm8rmiQ=</latexit>

Ĥ =
∑

j

ĥj

<latexit sha1_base64="31xswWd0SQ90ZjaT5MFF6nzBaO4=">AAACCHicbVC7SgNREL3rM8ZXfHQ2F4NgIWFXJGohBGxSRsgLkiXM3kySS+4+uHdWiCE/4FfYamUntv6Fhf/iZk2hiaeZwzkzzMzxIiUN2fantbS8srq2ntnIbm5t7+zm9vbrJoy1wJoIVaibHhhUMsAaSVLYjDSC7ylseMPbqd+4R21kGFRpFKHrQz+QPSmAEqmTO2y1B0C8fMbTWnX5Dbc7ubxdsFPwReLMSJ7NUOnkvtrdUMQ+BiQUGNNy7IjcMWiSQuEk244NRiCG0MdWQgPw0bjj9PoJP4kNUMgj1Fwqnor4e2IMvjEj30s6faCBmfem4n9eK6belTuWQRQTBmK6iKTCdJERWiaxIO9KjUQwvRy5DLgADUSoJQchEjFOcsomeTjz3y+S+nnBKRaKdxf50vUsmQw7YsfslDnskpVYmVVYjQn2wJ7YM3uxHq1X6816/2ldsmYzB+wPrI9vNpaXuQ==</latexit>

[Ĥ, T̂ ] = 0

<latexit sha1_base64="NrSqvYS90ocr+Yi3QoY+XxMGKb4=">AAAB+3icbVC7TsNAEDyHVwivACXNQYREFdkIBegi0VAGiTxQEkXnyyaccj5bd2tEZOUraKGiQ7R8DAX/wtm4gISpRjO7mt3xIykMuu6nU1haXlldK66XNja3tnfKu3stE8aaQ5OHMtQdnxmQQkETBUroRBpY4Eto+5Or1G8/gDYiVLc4jaAfsLESI8EZWumuB482w9DDQbniVt0MdJF4OamQHI1B+as3DHkcgEIumTFdz42wnzCNgkuYlXqxgYjxCRtD11LFAjD9JDt4Ro9jwzCkEWgqJM1E+L2RsMCYaeDbyYDhvZn3UvE/rxvj6KKfCBXFCIqnQSgkZEGGa2GbADoUGhBZejlQoShnmiGCFpRxbsXYVlOyfXjz3y+S1mnVq1VrN2eV+mXeTJEckCNyQjxyTurkmjRIk3ASkCfyTF6cmfPqvDnvP6MFJ9/ZJ3/gfHwDDymUmA==</latexit>

→!
<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

D. 
<latexit sha1_base64="8mGqEy/e9DHcLZLaGY+j+5U7f54=">AAACCHicbVC7SgNREL0bXzG+4qOzuRgECwm7IlELIWCTMoJ5QLKE2ZtJcsndB/fOCjHkB/wKW63sxNa/sPBf3KwpNPE0czhnhpk5XqSkIdv+tDJLyyura9n13Mbm1vZOfnevbsJYC6yJUIW66YFBJQOskSSFzUgj+J7Chje8mfqNe9RGhsEdjSJ0fegHsicFUCJ18get9gCIV055Wqsuv+Z2J1+wi3YKvkicGSmwGaqd/Fe7G4rYx4CEAmNajh2ROwZNUiic5NqxwQjEEPrYSmgAPhp3nF4/4cexAQp5hJpLxVMRf0+MwTdm5HtJpw80MPPeVPzPa8XUu3THMohiwkBMF5FUmC4yQsskFuRdqZEIppcjlwEXoIEIteQgRCLGSU65JA9n/vtFUj8rOqVi6fa8UL6aJZNlh+yInTCHXbAyq7AqqzHBHtgTe2Yv1qP1ar1Z7z+tGWs2s8/+wPr4BjBGl7U=</latexit>

[Ĥ, P̂ ] = 0

STEP 1.

1. Periodic boundary conditions

2. Intermediate system size

Dispersion relation

<latexit sha1_base64="nr2T5XV6teBW0B2ExTJmm+mk1Ks=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRByktKrGh92SRHzg/drZFClH+ghYoO0fI3FPwLtnEBCVONZna1s+NFShqy7U9rZXVtfWOzsFXc3tnd2y8dHLZMGGuBTRGqUHc8MKhkgE2SpLATaQTfU9j2Jjep335AbWQYNGgaoevDKJBDKYASqdUbA/FGv1S2K3YGvkycnJRZjnq/9NUbhCL2MSChwJiuY0fkzkCTFArnxV5sMAIxgRF2ExqAj8adZWnn/DQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDK3cmgygmDER6iKTC7JARWiY1IB9IjUSQJkcuAy5AAxFqyUGIRIyTXopJH87i98ukdV5xqpXq3UW5dp03U2DH7ISdMYddshq7ZXXWZILdsyf2zF6sR+vVerPef0ZXrHzniP2B9fENvSSTSg==</latexit>

T̂
<latexit sha1_base64="r9ZI5v06tQFbackiPYgGCPaOjYY=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psdD6skmOnB+6WyMFK/9ACxUdouVvKPgXbOMCEqYazcxqd8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa4yv/OA2sgwuKVphK4Po0AOpQBKpXZ/DMSbd5WqXbNz8EXiFKTKCqT5r/4gFLGPAQkFxvQcOyI3AU1SKJyV+7HBCMQERthLaQA+GjfJr53x49gAhTxCzaXiuYi/JxLwjZn6Xpr0gcZm3svE/7xeTMMLN5FBFBMGIltEUmG+yAgt0xqQD6RGIsguRy4DLkADEWrJQYhUjNNeymkfzvz3i6R9WnPqtfrNWbVxWTRTYofsiJ0wh52zBrtmTdZigt2zJ/bMXqxH69V6s95/oktWMXPA/sD6+Aa26JNG</latexit>

P̂

<latexit sha1_base64="FmHn4i8TdHXz33+tz9QoCIhx9gA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRClAgRaKhoAgSeUiJFa0vm3Dk/NDdGilY+QdaqOgQLX9Dwb9gmxRAmGo0s6udHS9S0pBtf1iFhcWl5ZXiamltfWNzq7y90zJhrAU2RahC3fHAoJIBNkmSwk6kEXxPYdsbX2R++x61kWFwQ5MIXR9GgRxKAZRKrSt+zh2nX67YVTsHnyfOjFTYDI1++bM3CEXsY0BCgTFdx47ITUCTFAqnpV5sMAIxhhF2UxqAj8ZN8rRTfhAboJBHqLlUPBfx50YCvjET30snfaBb89fLxP+8bkzDUzeRQRQTBiI7RFJhfsgILdMakA+kRiLIkiOXAReggQi15CBEKsZpL6W0D+fv9/OkdVR1atXa9XGlfjZrpsj22D47ZA47YXV2yRqsyQS7Y4/siT1bD9aL9Wq9fY8WrNnOLvsF6/0LWmSSaA==</latexit>

L = 11

<latexit sha1_base64="IYT6AC+XJjOkrNFIMZhNesbfAwA=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIiRWtL5vkyPmhuzVSFPITtFDRIVp+hoJ/wTYuIGGq0cyudna8SElDtv1pFVZW19Y3ipulre2d3b3y/kHLhLEW2BShCnXHA4NKBtgkSQo7kUbwPYVtb3Kd+u0H1EaGwR1NI3R9GAVyKAVQInV6YyA+7t/3yxW7amfgy8TJSYXlaPTLX71BKGIfAxIKjOk6dkTuDDRJoXBe6sUGIxATGGE3oQH4aNxZlnfOT2IDFPIINZeKZyL+3piBb8zU95JJH2hsFr1U/M/rxjS8dGcyiGLCQKSHSCrMDhmhZVIE8oHUSARpcuQy4AI0EKGWHIRIxDhpppT04Sx+v0xaZ1WnVq3dnlfqV3kzRXbEjtkpc9gFq7Mb1mBNJphiT+yZvViP1qv1Zr3/jBasfOeQ/YH18Q1kSpQ7</latexit>

ĥj

Optional but useful:
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3

<latexit sha1_base64="vFhwFqf8cnTjBGiG0rD0Ljr7aEc=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayAQXoItFQBgknEbEVnS+bcMr5obs1UmTlC/gKWqjoEC1fQcG/YJsUEJhqNLOrnR0/lkKjZX0YpYXFpeWV8mplbX1jc8vc3mnrKFEcHB7JSHV9pkGKEBwUKKEbK2CBL6Hjjy9zv3MPSosovMFJDF7ARqEYCs4wk/rmnlOzj6iLEXUDhne+n95O+yd9s2rVrQL0L7FnpEpmaPXNT3cQ8SSAELlkWvdsK0YvZQoFlzCtuImGmPExG0EvoyELQHtpEX9KDxPNsgAxKCokLUT4uZGyQOtJ4GeTeUY97+Xif14vweG5l4owThBCnh9CIaE4pLkSWS9AB0IBIsuTAxUh5UwxRFCCMs4zMcmKqmR92PPf/yXt47rdqDeuT6vNi1kzZbJPDkiN2OSMNMkVaRGHcJKSR/JEno0H48V4Nd6+R0vGbGeX/ILx/gVZnpkI</latexit>

U(1) → Z3
<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="vFhwFqf8cnTjBGiG0rD0Ljr7aEc=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayAQXoItFQBgknEbEVnS+bcMr5obs1UmTlC/gKWqjoEC1fQcG/YJsUEJhqNLOrnR0/lkKjZX0YpYXFpeWV8mplbX1jc8vc3mnrKFEcHB7JSHV9pkGKEBwUKKEbK2CBL6Hjjy9zv3MPSosovMFJDF7ARqEYCs4wk/rmnlOzj6iLEXUDhne+n95O+yd9s2rVrQL0L7FnpEpmaPXNT3cQ8SSAELlkWvdsK0YvZQoFlzCtuImGmPExG0EvoyELQHtpEX9KDxPNsgAxKCokLUT4uZGyQOtJ4GeTeUY97+Xif14vweG5l4owThBCnh9CIaE4pLkSWS9AB0IBIsuTAxUh5UwxRFCCMs4zMcmKqmR92PPf/yXt47rdqDeuT6vNi1kzZbJPDkiN2OSMNMkVaRGHcJKSR/JEno0H48V4Nd6+R0vGbGeX/ILx/gVZnpkI</latexit>

U(1) → Z3
<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3
<latexit sha1_base64="+reztch00yPBgh+tvwJreTH/wGA=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjCFAgRaKhDBJ5oMRE58smnHJnW3drpMjKV9BCRYdo+RgK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7bRNEmkOLBzLQXY8ZkMKHFgqU0A01MOVJ6HiTq9TvPII2IvBvcRqCq9jYFyPBGSbS3fi+Ri+pUz0dlCt21c5AF4mTkwrJ0RyUv/rDgEcKfOSSGdNz7BDdmGkUXMKs1I8MhIxP2Bh6CfWZAuPGWeAZPYoMw4CGoKmQNBPh90bMlDFT5SWTiuGDmfdS8T+vF+Ho3I2FH0YIPk8PoZCQHTJci6QJoEOhAZGlyYEKn3KmGSJoQRnniRgl1ZSSPpz57xdJu1Z16tX6zUmlcZE3UyQH5JAcE4eckQa5Jk3SIpwo8kSeyYs1s16tN+v9Z7Rg5Tv75A+sj28oPJNj</latexit>

g2 = 1.5

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="vFhwFqf8cnTjBGiG0rD0Ljr7aEc=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayAQXoItFQBgknEbEVnS+bcMr5obs1UmTlC/gKWqjoEC1fQcG/YJsUEJhqNLOrnR0/lkKjZX0YpYXFpeWV8mplbX1jc8vc3mnrKFEcHB7JSHV9pkGKEBwUKKEbK2CBL6Hjjy9zv3MPSosovMFJDF7ARqEYCs4wk/rmnlOzj6iLEXUDhne+n95O+yd9s2rVrQL0L7FnpEpmaPXNT3cQ8SSAELlkWvdsK0YvZQoFlzCtuImGmPExG0EvoyELQHtpEX9KDxPNsgAxKCokLUT4uZGyQOtJ4GeTeUY97+Xif14vweG5l4owThBCnh9CIaE4pLkSWS9AB0IBIsuTAxUh5UwxRFCCMs4zMcmKqmR92PPf/yXt47rdqDeuT6vNi1kzZbJPDkiN2OSMNMkVaRGHcJKSR/JEno0H48V4Nd6+R0vGbGeX/ILx/gVZnpkI</latexit>

U(1) → Z3
<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3
<latexit sha1_base64="+reztch00yPBgh+tvwJreTH/wGA=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjCFAgRaKhDBJ5oMRE58smnHJnW3drpMjKV9BCRYdo+RgK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7bRNEmkOLBzLQXY8ZkMKHFgqU0A01MOVJ6HiTq9TvPII2IvBvcRqCq9jYFyPBGSbS3fi+Ri+pUz0dlCt21c5AF4mTkwrJ0RyUv/rDgEcKfOSSGdNz7BDdmGkUXMKs1I8MhIxP2Bh6CfWZAuPGWeAZPYoMw4CGoKmQNBPh90bMlDFT5SWTiuGDmfdS8T+vF+Ho3I2FH0YIPk8PoZCQHTJci6QJoEOhAZGlyYEKn3KmGSJoQRnniRgl1ZSSPpz57xdJu1Z16tX6zUmlcZE3UyQH5JAcE4eckQa5Jk3SIpwo8kSeyYs1s16tN+v9Z7Rg5Tv75A+sj28oPJNj</latexit>

g2 = 1.5
<latexit sha1_base64="k6dE5LFXepkiZmMZ+X5LivrfemQ=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKewGiXoQAl48RjAPSGKYnXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq63FBJQ7b9aRVWVtfWN4qbpa3tnd298v5B2wSRFtgSgQp01+UGlfSxRZIUdkON3HMVdtzpdep3HlEbGfh3NAtx4PGJL8dScEqkzuS+xq6YMyxX7KqdgS0TJycVyNEclr/6o0BEHvokFDem59ghDWKuSQqF81I/MhhyMeUT7CXU5x6aQZzFnbOTyHAKWIiaScUyEX9vxNwzZua5yaTH6cEseqn4n9eLaHwxiKUfRoS+SA+RVJgdMkLLpAdkI6mRiKfJkUmfCa45EWrJuBCJGCXFlJI+nMXvl0m7VnXq1frtWaVxmTdThCM4hlNw4BwacANNaIGAKTzBM7xYsfVqvVnvP6MFK985hD+wPr4BQHCS7A==</latexit>

g2 = 1
<latexit sha1_base64="MgJjbqFc+fbdYLjpzOBrO8SSLKE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjlECBFImGMkjkgRITnS+bcMqdbd2tkSIrX0ELFR2i5WMo+Bds4wISphrN7GpnxwulMGjbn1ZhZXVtfaO4Wdra3tndK+8fdEwQaQ5tHshA9zxmQAof2ihQQi/UwJQnoetNr1K/+wjaiMC/xVkIrmITX4wFZ5hId5P7Gr2kdrUxLFfsqp2BLhMnJxWSozUsfw1GAY8U+MglM6bv2CG6MdMouIR5aRAZCBmfsgn0E+ozBcaNs8BzehIZhgENQVMhaSbC742YKWNmyksmFcMHs+il4n9eP8LxuRsLP4wQfJ4eQiEhO2S4FkkTQEdCAyJLkwMVPuVMM0TQgjLOEzFKqiklfTiL3y+TTq3q1Kv1m7NK8yJvpkiOyDE5JQ5pkCa5Ji3SJpwo8kSeyYs1t16tN+v9Z7Rg5TuH5A+sj28pyZNk</latexit>

g2 = 0.7
<latexit sha1_base64="+3uctFPYPpfnqC3YArhNqBGnPIw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5oMRE58smnHJnW3drpMjKV9BCRYdo+RgK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7bRNEmkOLBzLQXY8ZkMKHFgqU0A01MOVJ6HiTq9TvPII2IvBvcRqCq9jYFyPBGSbS3fi+Ri+pXT0ZlCt21c5AF4mTkwrJ0RyUv/rDgEcKfOSSGdNz7BDdmGkUXMKs1I8MhIxP2Bh6CfWZAuPGWeAZPYoMw4CGoKmQNBPh90bMlDFT5SWTiuGDmfdS8T+vF+Ho3I2FH0YIPk8PoZCQHTJci6QJoEOhAZGlyYEKn3KmGSJoQRnniRgl1ZSSPpz57xdJu1Z16tX6zWmlcZE3UyQH5JAcE4eckQa5Jk3SIpwo8kSeyYs1s16tN+v9Z7Rg5Tv75A+sj28jjZNg</latexit>

g2 = 0.3

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="vFhwFqf8cnTjBGiG0rD0Ljr7aEc=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayAQXoItFQBgknEbEVnS+bcMr5obs1UmTlC/gKWqjoEC1fQcG/YJsUEJhqNLOrnR0/lkKjZX0YpYXFpeWV8mplbX1jc8vc3mnrKFEcHB7JSHV9pkGKEBwUKKEbK2CBL6Hjjy9zv3MPSosovMFJDF7ARqEYCs4wk/rmnlOzj6iLEXUDhne+n95O+yd9s2rVrQL0L7FnpEpmaPXNT3cQ8SSAELlkWvdsK0YvZQoFlzCtuImGmPExG0EvoyELQHtpEX9KDxPNsgAxKCokLUT4uZGyQOtJ4GeTeUY97+Xif14vweG5l4owThBCnh9CIaE4pLkSWS9AB0IBIsuTAxUh5UwxRFCCMs4zMcmKqmR92PPf/yXt47rdqDeuT6vNi1kzZbJPDkiN2OSMNMkVaRGHcJKSR/JEno0H48V4Nd6+R0vGbGeX/ILx/gVZnpkI</latexit>

U(1) → Z3
<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2

<latexit sha1_base64="XIU0/7zpZKWgogd6edUKMdy0n/s=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPJASYjOl0045Xy27tZIkZWvoIWKDtHyMRT8C2fjAhKmGs3sanbHj6Qw6LqfTmFldW19o7hZ2tre2d0r7x+0TRhrDi0eylB3fWZACgUtFCihG2lggS+h40+vUr/zCNqIUN3iLIJBwCZKjAVnaKW7yX2N9jGk7rBccatuBrpMvJxUSI7msPzVH4U8DkAhl8yYnudGOEiYRsElzEv92EDE+JRNoGepYgGYQZIdPKcnsWE2NQJNhaSZCL83EhYYMwt8OxkwfDCLXir+5/ViHF8MEqGiGEHxNAiFhCzIcC1sE0BHQgMiSy8HKhTlTDNE0IIyzq0Y22pKtg9v8ftl0q5VvXq1fnNWaVzmzRTJETkmp8Qj56RBrkmTtAgnAXkiz+TFmTuvzpvz/jNacPKdQ/IHzsc3IHOUAQ==</latexit>

g2 → 0

U(1) trivial 
for
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2

<latexit sha1_base64="RsavbUWqUf6jyMxAUEZhDLcTVHw=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIBBegi0VAGgZNIiRWdL5twyvls3a2RIisfQQsVHaLlayj4F2zjAhKmGs3samfHj6QwaNuf1tLyyuraemmjvLm1vbNb2dtvmzDWHFweylB3fWZACgUuCpTQjTSwwJfQ8SfXmd95BG1EqO5xGoEXsLESI8EZplLnzq2dnQycQaVq1+0cdJE4BamSAq1B5as/DHkcgEIumTE9x47QS5hGwSXMyv3YQMT4hI2hl1LFAjBeksed0ePYMAxp BJoKSXMRfm8kLDBmGvjpZMDwwcx7mfif14txdOklQkUxguLZIRQS8kOGa5H2AHQoNCCyLDlQoShnmiGCFpRxnopxWkw57cOZ/36RtE/rTqPeuD2vNq+KZkrkkByRGnHIBWmSG9IiLuFkQp7IM3mxEuvVerPef0aXrGLngPyB9fENY8yTAw==</latexit>

SU(3)1

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3
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<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="QtcQ8r+qFCJNlzg4F2FqKfPa3Os=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZLnhK2ihokO0/AkF/4JtUkDCVKOZXe3suKGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70KvM7D6iNDPxbmoU48GDiy7EUQKl016exBhH3Q5nEtWRYrthVOwdfJs6cVNgczWH5qz8KROShT0KBMT3HDmkQgyYpFCalfmQwBDGFCfZS6oOHZhDnqRN+EhmggIeouVQ8F/H3RgyeMTPPTSc9oHuz6GXif14vovHFIJZ+GBH6IjtEUmF+yAgt0zqQj6RGIsiSI5c+F6CBCLXkIEQqRmk/pbQPZ/H7ZdKuVZ16tX5zVmlczpspsiN2zE6Zw85Zg12zJmsxwTR7Ys/sxXq0Xq036/1ntGDNdw7ZH1gf384Ll1A=</latexit>ω
2

<latexit sha1_base64="7+3GxvUDa1/BeQX8LorTVSXLXIA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045Xw+3a1ByMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJtBQWXffTKS0tr6yuldcrG5tb2zvV3b2OjWLDoc0jGZlewCxIoaCNAiX0tAEWBhK6wfQy87v3YKyI1C0+avBDNlFiLDjDVLoZaDGs1ty6m4MuEq8gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwqwyiC1oxqdsAv2UKhaC9ZM86owexZZhRDUYKiTNRfi9kbDQ2scwSCdDhnd23svE/7x+jONzPxFKxwiKZ4dQSMgPWW5E2gHQkTCAyLLkQIWinBmGCEZQxnkqxmkplbQPb/77RdI5qXuNeuP6tNa8KJopkwNySI6JR85Ik1yRFmkTTibkiTyTF+fBeXXenPef0ZJT7OyTP3A+vgH5EJJU</latexit>ω

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2

<latexit sha1_base64="RsavbUWqUf6jyMxAUEZhDLcTVHw=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIBBegi0VAGgZNIiRWdL5twyvls3a2RIisfQQsVHaLlayj4F2zjAhKmGs3samfHj6QwaNuf1tLyyuraemmjvLm1vbNb2dtvmzDWHFweylB3fWZACgUuCpTQjTSwwJfQ8SfXmd95BG1EqO5xGoEXsLESI8EZplLnzq2dnQycQaVq1+0cdJE4BamSAq1B5as/DHkcgEIumTE9x47QS5hGwSXMyv3YQMT4hI2hl1LFAjBeksed0ePYMAxp BJoKSXMRfm8kLDBmGvjpZMDwwcx7mfif14txdOklQkUxguLZIRQS8kOGa5H2AHQoNCCyLDlQoShnmiGCFpRxnopxWkw57cOZ/36RtE/rTqPeuD2vNq+KZkrkkByRGnHIBWmSG9IiLuFkQp7IM3mxEuvVerPef0aXrGLngPyB9fENY8yTAw==</latexit>

SU(3)1

<latexit sha1_base64="H/nbHoly0FG8oGXC7g1EH7NMDs0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5SEmI1pdNOOX80N0aKbLyEbRQ0SFavoaCf8E2LiAw1WhmVzs7bqikIdv+sApLyyura8X10sbm1vZOeXevbYJIC2yJQAW664JBJX1skSSF3VAjeK7Cjju9Sv3OA2ojA/+WZiEOPJj4ciwFUCJ1Jnc1fslPhuWKXbUz8L/EyUmF5WgOy5/9USAiD30SCozpOXZIgxg0SaFwXupHBkMQU5hgL6E+eGgGcRZ3zo8iAxTwEDWXimci/tyIwTNm5rnJpAd0bxa9VPzP60U0Ph/E0g8jQl+kh0gqzA4ZoWXSA/KR1EgEaXLk0ucCNBChlhyESMQoKaaU9OEsfv+XtGtVp16t35xWGhd5M0V2wA7ZMXPYGWuwa9ZkLSbYlD2yJ/ZsxdaL9Wq9fY8WrHxnn/2C9f4FQ46S7g==</latexit>

g2 = 3
<latexit sha1_base64="+reztch00yPBgh+tvwJreTH/wGA=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjCFAgRaKhDBJ5oMRE58smnHJnW3drpMjKV9BCRYdo+RgK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7bRNEmkOLBzLQXY8ZkMKHFgqU0A01MOVJ6HiTq9TvPII2IvBvcRqCq9jYFyPBGSbS3fi+Ri+pUz0dlCt21c5AF4mTkwrJ0RyUv/rDgEcKfOSSGdNz7BDdmGkUXMKs1I8MhIxP2Bh6CfWZAuPGWeAZPYoMw4CGoKmQNBPh90bMlDFT5SWTiuGDmfdS8T+vF+Ho3I2FH0YIPk8PoZCQHTJci6QJoEOhAZGlyYEKn3KmGSJoQRnniRgl1ZSSPpz57xdJu1Z16tX6zUmlcZE3UyQH5JAcE4eckQa5Jk3SIpwo8kSeyYs1s16tN+v9Z7Rg5Tv75A+sj28oPJNj</latexit>

g2 = 1.5
<latexit sha1_base64="k6dE5LFXepkiZmMZ+X5LivrfemQ=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKewGiXoQAl48RjAPSGKYnXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq63FBJQ7b9aRVWVtfWN4qbpa3tnd298v5B2wSRFtgSgQp01+UGlfSxRZIUdkON3HMVdtzpdep3HlEbGfh3NAtx4PGJL8dScEqkzuS+xq6YMyxX7KqdgS0TJycVyNEclr/6o0BEHvokFDem59ghDWKuSQqF81I/MhhyMeUT7CXU5x6aQZzFnbOTyHAKWIiaScUyEX9vxNwzZua5yaTH6cEseqn4n9eLaHwxiKUfRoS+SA+RVJgdMkLLpAdkI6mRiKfJkUmfCa45EWrJuBCJGCXFlJI+nMXvl0m7VnXq1frtWaVxmTdThCM4hlNw4BwacANNaIGAKTzBM7xYsfVqvVnvP6MFK985hD+wPr4BQHCS7A==</latexit>

g2 = 1
<latexit sha1_base64="MgJjbqFc+fbdYLjpzOBrO8SSLKE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIjlECBFImGMkjkgRITnS+bcMqdbd2tkSIrX0ELFR2i5WMo+Bds4wISphrN7GpnxwulMGjbn1ZhZXVtfaO4Wdra3tndK+8fdEwQaQ5tHshA9zxmQAof2ihQQi/UwJQnoetNr1K/+wjaiMC/xVkIrmITX4wFZ5hId5P7Gr2kdrUxLFfsqp2BLhMnJxWSozUsfw1GAY8U+MglM6bv2CG6MdMouIR5aRAZCBmfsgn0E+ozBcaNs8BzehIZhgENQVMhaSbC742YKWNmyksmFcMHs+il4n9eP8LxuRsLP4wQfJ4eQiEhO2S4FkkTQEdCAyJLkwMVPuVMM0TQgjLOEzFKqiklfTiL3y+TTq3q1Kv1m7NK8yJvpkiOyDE5JQ5pkCa5Ji3SJpwo8kSeyYs1t16tN+v9Z7Rg5TuH5A+sj28pyZNk</latexit>

g2 = 0.7
<latexit sha1_base64="+3uctFPYPpfnqC3YArhNqBGnPIw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIDClAgRaKhDBJ5oMRE58smnHJnW3drpMjKV9BCRYdo+RgK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7bRNEmkOLBzLQXY8ZkMKHFgqU0A01MOVJ6HiTq9TvPII2IvBvcRqCq9jYFyPBGSbS3fi+Ri+pXT0ZlCt21c5AF4mTkwrJ0RyUv/rDgEcKfOSSGdNz7BDdmGkUXMKs1I8MhIxP2Bh6CfWZAuPGWeAZPYoMw4CGoKmQNBPh90bMlDFT5SWTiuGDmfdS8T+vF+Ho3I2FH0YIPk8PoZCQHTJci6QJoEOhAZGlyYEKn3KmGSJoQRnniRgl1ZSSPpz57xdJu1Z16tX6zWmlcZE3UyQH5JAcE4eckQa5Jk3SIpwo8kSeyYs1s16tN+v9Z7Rg5Tv75A+sj28jjZNg</latexit>

g2 = 0.3

<latexit sha1_base64="wB4JcUZYUq6lC86mEEH9d38/pdU=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUIAuEg1lkMhDSkx0vmzCkfPZulsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400uU7/zANqIQN3gNATXZ2MlRoIzTKS2fRtXq7NBuWLX7Ax0kTg5qZAczUH5qz8MeOSDQi6ZMT3HDtGNmUbBJcxK/chAyPiEjaGXUMV8MG6cpZ3Ro8gwDGgImgpJMxF+b8TMN2bqe8mkz/DOzHup+J/Xi3B07sZChRGC4ukhFBKyQ4ZrkdQAdCg0ILI0OVChKGeaIYIWlHGeiFHSSynpw5n/fpG0T2pOvVa/Pq00LvJmiuSAHJJj4pAz0iBXpElahJN78kSeyYv1aL1ab9b7z2jBynf2yR9YH991ypMd</latexit>

0→→

<latexit sha1_base64="os1H+buJxYE/TT+s+oz8YRwla0E=">AAAB+HicbVDLSsNAFJ3UV62vqks3g0UQCiURqboruHFZwT6gjWUyva1jJ5MwcyPU0H9wqyt34ta/ceG/mMQstPWsDufcyz33eKEUBm370yosLa+srhXXSxubW9s75d29tgkizaHFAxnorscMSKGghQIldEMNzPckdLzJZep3HkAbEagbnIbg+mysxEhwhonUtm/janU2KFfsmp2BLhInJxWSozkof/WHAY98UMglM6bn2CG6MdMouIRZqR8ZCBmfsDH0EqqYD8aNs7QzehQZhgENQVMhaSbC742Y+cZMfS+Z9BnemXkvFf/zehGOzt1YqDBCUDw9hEJCdshwLZIagA6FBkSWJgcqFOVMM0TQgjLOEzFKeiklfTjz3y+S9knNqdfq16eVxkXeTJEckENyTBxyRhrkijRJi3ByT57IM3mxHq1X6816/xktWPnOPvkD6+Mbb4iTGQ==</latexit>

0++
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<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→
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<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="slqcFezRYqtShSJKZckqXqc3Gqw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA6dZFit2XU7B10kTkFqpEBrWP0ajAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2KDMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdVU0j6c+e8XSeek7jTqjevTWvOiaKZMDsghOSYOOSNNckVapE048ckTeSYvVmK9Wm/W+89oySp29skfWB/fhXCU5A==</latexit>

eijk1

<latexit sha1_base64="4nRMBzvdDEcwtZSkSvpMfhU6JYc=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDRB4oMdH5sglHzmfrbo0UWf4KWqjoEC0fQ8G/YBsXkDDVaGZXOzteKIVB2/60lpZXVtfWSxvlza3tnd3K3n7HBJHm0OaBDHTPYwakUNBGgRJ6oQbmexK63vQy87uPoI0I1A3OQnB9NlFiLDjDVLqFu1g8TIf1ZFip2jU7B10kTkGqpEBrWPkajAIe+aCQS2ZM37FDdGOmUXAJSXkQGQgZn7IJ9FOqmA/GjfPACT2ODMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdWU0z6c+e8XSadecxq1xvVptXlRNFMih+SInBCHnJEmuSIt0iac+OSJPJMXK7FerTfr/Wd0ySp2DsgfWB/fhwCU5Q==</latexit>

eijk2

<latexit sha1_base64="7EJ0uN7wQm6Cw140z+7LRtpdf3M=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxQYqLzZROOnM/W3RopsvwVtFDRIVo+hoJ/wTYugDDVaGZXOzteKIVB2/6wSguLS8sr5dXK2vrG5lZ1e6djgkhzaPNABrrnMQNSKGijQAm9UAPzPQldb3qR+d0H0EYE6hpnIbg+mygxFpxhKt3AbSzup8PjZFit2XU7B50nTkFqpEBrWP0cjAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2IDMOAhqCpkDQX4edGzHxjZr6XTvoM78xfLxP/8/oRjs/cWKgwQlA8O4RCQn7IcC3SJoCOhAZEliUHKhTlTDNE0IIyzlMxSquppH04f7+fJ52jutOoN65Oas3zopky2SP75JA45JQ0ySVpkTbhxCeP5Ik8W4n1Yr1ab9+jJavY2SW/YL1/AYiQlOY=</latexit>

eijk3

<latexit sha1_base64="g+ZskxD5MieYv7CCdvNq9eaDhG4=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA5Pk2G1ZtftHHSROAWpkQKtYfVrMAp45INCLpkxfccO0Y2ZRsElJJVBZCBkfMom0E+pYj4YN84DJ/QoMgwDGoKmQtJchN8bMfONmfleOukzvDfzXib+5/UjHJ+7sVBhhKB4dgiFhPyQ4VqkTQAdCQ2ILEsOVCjKmWaIoAVlnKdilFZTSftw5r9fJJ2TutOoN65Pa82LopkyOSCH5Jg45Iw0yRVpkTbhxCdP5Jm8WIn1ar1Z7z+jJavY2Sd/YH18A4oglOc=</latexit>

eijk4

<latexit sha1_base64="iv5fezdErC6eSPUtyvkls4WsucE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqGgCBJ5oMRE58smHDmfrbs1UmT5K2ihokO0fAwF/4JtXABhqtHMrnZ2vFAKg7b9YZUWFpeWV8qrlbX1jc2t6vZOxwSR5tDmgQx0z2MGpFDQRoESeqEG5nsSut70PPO7D6CNCNQ1zkJwfTZRYiw4w1S6gdtY3E+Hl8mwWrPrdg46T5yC1EiB1rD6ORgFPPJBIZfMmL5jh+jGTKPgEpLKIDIQMj5lE+inVDEfjBvngRN6EBmGAQ1BUyFpLsLPjZj5xsx8L530Gd6Zv14m/uf1IxyfurFQYYSgeHYIhYT8kOFapE0AHQkNiCxLDlQoyplmiKAFZZynYpRWU0n7cP5+P086R3WnUW9cHdeaZ0UzZbJH9skhccgJaZIL0iJtwolPHskTebYS68V6td6+R0tWsbNLfsF6/wKvoJT/</latexit>

eijkL
<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→

STEP 2.

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
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<latexit sha1_base64="HHTB2hi85BYXoeyxOzl1va661js="></latexit>

ωj = |→ε|ĥj |ε↑ ↓ →!|ĥj |!↑|

Energy excess

Fourier transform

<latexit sha1_base64="HeLH2Juhp5tUjPC6M7Zzs8MkVno=">AAACZnicbVHLSgNBEJys7/iKinjwMhgET2FXJOpNUMGjgnlAEkLvpJOMmd0dZnqFGPIbXvW3/AM/w91kD+bRp6Kqiy6qfa2kJdf9yTkrq2vrG5tb+e2d3b39wsFh1UaxEVgRkYpM3QeLSoZYIUkK69ogBL7Cmj+4T/XaOxoro/CVhhpbAfRC2ZUCKKGazQCoL0Dxx/Zbu1B0S+5k+CLwMlBk2Ty3D3IPzU4k4gBDEgqsbXiuptYIDEmhcJxvxhY1iAH0sJHAEAK0rdEk9JifxxYo4hoNl4pPSPzvGEFg7TDwk800pJ3XUnKZ1oipe9MayVDHhKFID5FUODlkhZFJG8g70iARpMmRy5ALMECERnIQIiHjpJ6Zg7o/tFLY8dIUMyTJwccsk+50IpozD/tTbz7p3ZtveRFUL0teuVR+uSre3WYf2GSn7IxdMI9dszv2xJ5ZhQmm2Sf7Yt+5X2fPOXZOpqtOLvMcsZlx+B8pB7xO</latexit>

Ej

<latexit sha1_base64="wqjDS7vY/ZXEDiUVPgEQbp5F4SQ=">AAACW3icbVFNT8JAFFyKH1hRQePJy0Zi4om0xqDeSPTgERL5SICQ7fKAlW272X01qQ2/wKv+OA/+F1vgIOCcJvNm8l7meUoKg47znbPyO7t7+4UD+7B4dHxSKp+2TRhpDi0eylB3PWZAigBaKFBCV2lgvieh480es3nnDbQRYfCCsYKBzyaBGAvOMJWar8NSxak6C9Bt4q5IhazQGJZzT/1RyCMfAuSSGdNzHYWDhGkUXMLc7kcGFOMzNoFeSgPmgxkki0vn9CoyDEOqQFMh6UKEv4mE+cbEvpc6fYZTsznLxP9mvQjH94NEBCpCCHi2CIWExSLDtUgrADoSGhBZdjlQEVDONEMELSjjPBWjtJO1hWoaG8HN/N8r1kQUs/d1JfOMQtwIx9Nl1k57dzdb3ibtm6pbq9aat5X6w+oDBXJBLsk1cckdqZNn0iAtwgmQD/JJvnI/Vt6yreLSauVWmTOyBuv8F6PJt+Y=</latexit>

j



<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="slqcFezRYqtShSJKZckqXqc3Gqw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA6dZFit2XU7B10kTkFqpEBrWP0ajAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2KDMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdVU0j6c+e8XSeek7jTqjevTWvOiaKZMDsghOSYOOSNNckVapE048ckTeSYvVmK9Wm/W+89oySp29skfWB/fhXCU5A==</latexit>

eijk1

<latexit sha1_base64="4nRMBzvdDEcwtZSkSvpMfhU6JYc=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDRB4oMdH5sglHzmfrbo0UWf4KWqjoEC0fQ8G/YBsXkDDVaGZXOzteKIVB2/60lpZXVtfWSxvlza3tnd3K3n7HBJHm0OaBDHTPYwakUNBGgRJ6oQbmexK63vQy87uPoI0I1A3OQnB9NlFiLDjDVLqFu1g8TIf1ZFip2jU7B10kTkGqpEBrWPkajAIe+aCQS2ZM37FDdGOmUXAJSXkQGQgZn7IJ9FOqmA/GjfPACT2ODMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdWU0z6c+e8XSadecxq1xvVptXlRNFMih+SInBCHnJEmuSIt0iac+OSJPJMXK7FerTfr/Wd0ySp2DsgfWB/fhwCU5Q==</latexit>

eijk2

<latexit sha1_base64="7EJ0uN7wQm6Cw140z+7LRtpdf3M=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxQYqLzZROOnM/W3RopsvwVtFDRIVo+hoJ/wTYugDDVaGZXOzteKIVB2/6wSguLS8sr5dXK2vrG5lZ1e6djgkhzaPNABrrnMQNSKGijQAm9UAPzPQldb3qR+d0H0EYE6hpnIbg+mygxFpxhKt3AbSzup8PjZFit2XU7B50nTkFqpEBrWP0cjAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2IDMOAhqCpkDQX4edGzHxjZr6XTvoM78xfLxP/8/oRjs/cWKgwQlA8O4RCQn7IcC3SJoCOhAZEliUHKhTlTDNE0IIyzlMxSquppH04f7+fJ52jutOoN65Oas3zopky2SP75JA45JQ0ySVpkTbhxCeP5Ik8W4n1Yr1ab9+jJavY2SW/YL1/AYiQlOY=</latexit>

eijk3

<latexit sha1_base64="g+ZskxD5MieYv7CCdvNq9eaDhG4=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA5Pk2G1ZtftHHSROAWpkQKtYfVrMAp45INCLpkxfccO0Y2ZRsElJJVBZCBkfMom0E+pYj4YN84DJ/QoMgwDGoKmQtJchN8bMfONmfleOukzvDfzXib+5/UjHJ+7sVBhhKB4dgiFhPyQ4VqkTQAdCQ2ILEsOVCjKmWaIoAVlnKdilFZTSftw5r9fJJ2TutOoN65Pa82LopkyOSCH5Jg45Iw0yRVpkTbhxCdP5Jm8WIn1ar1Z7z+jJavY2Sd/YH18A4oglOc=</latexit>

eijk4

<latexit sha1_base64="iv5fezdErC6eSPUtyvkls4WsucE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqGgCBJ5oMRE58smHDmfrbs1UmT5K2ihokO0fAwF/4JtXABhqtHMrnZ2vFAKg7b9YZUWFpeWV8qrlbX1jc2t6vZOxwSR5tDmgQx0z2MGpFDQRoESeqEG5nsSut70PPO7D6CNCNQ1zkJwfTZRYiw4w1S6gdtY3E+Hl8mwWrPrdg46T5yC1EiB1rD6ORgFPPJBIZfMmL5jh+jGTKPgEpLKIDIQMj5lE+inVDEfjBvngRN6EBmGAQ1BUyFpLsLPjZj5xsx8L530Gd6Zv14m/uf1IxyfurFQYYSgeHYIhYT8kOFapE0AHQkNiCxLDlQoyplmiKAFZZynYpRWU0n7cP5+P086R3WnUW9cHdeaZ0UzZbJH9skhccgJaZIL0iJtwolPHskTebYS68V6td6+R0tWsbNLfsF6/wKvoJT/</latexit>

eijkL
<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→

STEP 2.

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="DuwYoZJEt4TO7hLByT8HWawK5S8=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8pMdH6sklOOT+4WyNFVgq+ghYqOkTLp1DwL9gmBSRMNZrZ1c6OFylpyLY/raXlldW19cJGcXNre2e3tLffNGGsBTZEqELd9sCgkgE2SJLCdqQRfE9hyxtfZX7rAbWRYXBLkwhdH4aBHEgBlEou3iWySyMk6DnTXqlsV+wcfJE4M1JmM9R7pa9uPxSxjwEJBcZ0HDsiNwFNUiicFruxwQjEGIbYSWkAPho3yUNP+XFsgEIeoeZS8VzE3xsJ+MZMfC+d9IFGZt7LxP+8TkyDCzeRQRQTBiI7RFJhfsgILdM2kPelRiLIkiOXAReggQi15CBEKsZpPcW0D2f++0XSPK041Ur15qxcu5w1U2CH7IidMIedsxq7ZnXWYILdsyf2zF6sR+vVerPef0aXrNnOAfsD6+MbrnOWqQ==</latexit>

eiω1

<latexit sha1_base64="LEisNm/wwRFbfccnCvT94bK89y8=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyC4xqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNCtlp1qu3pyVapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbADlqo=</latexit>

eiω2

<latexit sha1_base64="axokm+q0kjSIHL34spXWR+nWgjI=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4a1I7ExhITeSSwkrvDBSbMPpy5a0I2FH6FrVZ2xtZPsfBf3EUKBU91cs69ueceL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdZX7zAbWRYXBL4whdHwaB7EsBlEou3iWyQ0Mk6J5OusWSXban4IvEmZESm6HWLX51eqGIfQxIKDCm7dgRuQlokkLhpNCJDUYgRjDAdkoD8NG4yTT0hB/FBijkEWouFZ+K+HsjAd+Yse+lkz7Q0Mx7mfif146pf+EmMohiwkBkh0gqnB4yQsu0DeQ9qZEIsuTIZcAFaCBCLTkIkYpxWk8h7cOZ/36RNE7KTqVcuTkrVS9nzeTZATtkx8xh56zKrlmN1Zlg9+yJPbMX69F6td6s95/RnDXb2Wd/YH18A7GTlqs=</latexit>

eiω3

<latexit sha1_base64="Ac8n/yY5qeSaftsZ6NDx77sCKeo=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4hqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNM/KTrVcvamUapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbMjlqw=</latexit>

eiω4

<latexit sha1_base64="FM1WOS132PyN1CWDvJ/8gtUKcE0=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4xqB2JjYUFJvJIYCV3hwtMmH04c9eEbCj8Clut7Iytn2Lhv7iLFAqe6uSce3PPPV6kpCHb/rRyS8srq2v59cLG5tb2TnF3r2HCWAusi1CFuuWBQSUDrJMkha1II/iewqY3usz85gNqI8PglsYRuj4MAtmXAiiVXLxLZIeGSNC9nnSLJbtsT8EXiTMjJTZDrVv86vRCEfsYkFBgTNuxI3IT0CSFwkmhExuMQIxggO2UBuCjcZNp6Ak/ig1QyCPUXCo+FfH3RgK+MWPfSyd9oKGZ9zLxP68dU//cTWQQxYSByA6RVDg9ZISWaRvIe1IjEWTJkcuAC9BAhFpyECIV47SeQtqHM//9ImmclJ1KuXJzWqpezJrJswN2yI6Zw85YlV2xGqszwe7ZE3tmL9aj9Wq9We8/ozlrtrPP/sD6+AbYo5bE</latexit>

eiωL

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="um66U6VSWznyNVg1lqM57A+oKJs=">AAACB3icbVDLTgJBEJz1ifha5ehlIjHxRHaNQb2RePGIiTwS2JDeoYEJs7ObmV4TgnyAX+FVT96MVz/Dg//ighwUrFOlqjtdXWGipCXP+3RWVtfWNzZzW/ntnd29fffgsG7j1AisiVjFphmCRSU11kiSwmZiEKJQYSMcXk/9xj0aK2N9R6MEgwj6WvakAMqkjlt44I1WmwZIEPC2Ad1X2HGLXsmbgS8Tf06KbI5qx/1qd2ORRqhJKLC25XsJBWMwJIXCSb6dWkxADKGPrYxqiNAG41n4CT9JLVDMEzRcKj4T8ffGGCJrR1GYTUZAA7voTcX/vFZKvctgLHWSEmoxPURS4eyQFUZmrSDvSoNEME2OXGouwAARGslBiExMs5ryWR/+4vfLpH5W8sul8u15sXI1bybHjtgxO2U+u2AVdsOqrMYEG7En9sxenEfn1Xlz3n9GV5z5ToH9gfPxDSOnmQI=</latexit>

|W [ω]→
<latexit sha1_base64="uF/l27ekpU7B0kAxt5d8LBDJvgk=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIsYnWl01yyvmhuzVSZKXhK2ihokO0/AkF/4ITXEDCVKOZXe3s+LGShmz70yqsrK6tbxQ3S1vbO7t75f2DlokSLbApIhXpjg8GlQyxSZIUdmKNEPgK2/74eua3H1AbGYV3NInRC2AYyoEUQJl076bcpRES9MbcnfbKFbtqz8GXiZOTCsvR6JW/3H4kkgBDEgqM6Tp2TF4KmqRQOC25icEYxBiG2M1oCAEaL52nnvKTxABFPEbNpeJzEX9vpBAYMwn8bDIAGplFbyb+53UTGlx6qQzjhDAUs0MkFc4PGaFlVgfyvtRIBLPkyGXIBWggQi05CJGJSdZPKevDWfx+mbTOqk6tWrs9r9Sv8maK7Igds1PmsAtWZzeswZpMMM2e2DN7sR6tV+vNev8ZLVj5ziH7A+vjG96tlrk=</latexit>

{ωk}

W. Kohn, Phys. Rev. 115, 809         N. Marzari, D. Vanderbilt, Phys. Rev. B 56, 12847
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<latexit sha1_base64="HeLH2Juhp5tUjPC6M7Zzs8MkVno=">AAACZnicbVHLSgNBEJys7/iKinjwMhgET2FXJOpNUMGjgnlAEkLvpJOMmd0dZnqFGPIbXvW3/AM/w91kD+bRp6Kqiy6qfa2kJdf9yTkrq2vrG5tb+e2d3b39wsFh1UaxEVgRkYpM3QeLSoZYIUkK69ogBL7Cmj+4T/XaOxoro/CVhhpbAfRC2ZUCKKGazQCoL0Dxx/Zbu1B0S+5k+CLwMlBk2Ty3D3IPzU4k4gBDEgqsbXiuptYIDEmhcJxvxhY1iAH0sJHAEAK0rdEk9JifxxYo4hoNl4pPSPzvGEFg7TDwk800pJ3XUnKZ1oipe9MayVDHhKFID5FUODlkhZFJG8g70iARpMmRy5ALMECERnIQIiHjpJ6Zg7o/tFLY8dIUMyTJwccsk+50IpozD/tTbz7p3ZtveRFUL0teuVR+uSre3WYf2GSn7IxdMI9dszv2xJ5ZhQmm2Sf7Yt+5X2fPOXZOpqtOLvMcsZlx+B8pB7xO</latexit>

Ej

<latexit sha1_base64="wqjDS7vY/ZXEDiUVPgEQbp5F4SQ=">AAACW3icbVFNT8JAFFyKH1hRQePJy0Zi4om0xqDeSPTgERL5SICQ7fKAlW272X01qQ2/wKv+OA/+F1vgIOCcJvNm8l7meUoKg47znbPyO7t7+4UD+7B4dHxSKp+2TRhpDi0eylB3PWZAigBaKFBCV2lgvieh480es3nnDbQRYfCCsYKBzyaBGAvOMJWar8NSxak6C9Bt4q5IhazQGJZzT/1RyCMfAuSSGdNzHYWDhGkUXMLc7kcGFOMzNoFeSgPmgxkki0vn9CoyDEOqQFMh6UKEv4mE+cbEvpc6fYZTsznLxP9mvQjH94NEBCpCCHi2CIWExSLDtUgrADoSGhBZdjlQEVDONEMELSjjPBWjtJO1hWoaG8HN/N8r1kQUs/d1JfOMQtwIx9Nl1k57dzdb3ibtm6pbq9aat5X6w+oDBXJBLsk1cckdqZNn0iAtwgmQD/JJvnI/Vt6yreLSauVWmTOyBuv8F6PJt+Y=</latexit>

j



<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="slqcFezRYqtShSJKZckqXqc3Gqw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA6dZFit2XU7B10kTkFqpEBrWP0ajAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2KDMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdVU0j6c+e8XSeek7jTqjevTWvOiaKZMDsghOSYOOSNNckVapE048ckTeSYvVmK9Wm/W+89oySp29skfWB/fhXCU5A==</latexit>

eijk1

<latexit sha1_base64="4nRMBzvdDEcwtZSkSvpMfhU6JYc=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDRB4oMdH5sglHzmfrbo0UWf4KWqjoEC0fQ8G/YBsXkDDVaGZXOzteKIVB2/60lpZXVtfWSxvlza3tnd3K3n7HBJHm0OaBDHTPYwakUNBGgRJ6oQbmexK63vQy87uPoI0I1A3OQnB9NlFiLDjDVLqFu1g8TIf1ZFip2jU7B10kTkGqpEBrWPkajAIe+aCQS2ZM37FDdGOmUXAJSXkQGQgZn7IJ9FOqmA/GjfPACT2ODMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdWU0z6c+e8XSadecxq1xvVptXlRNFMih+SInBCHnJEmuSIt0iac+OSJPJMXK7FerTfr/Wd0ySp2DsgfWB/fhwCU5Q==</latexit>

eijk2

<latexit sha1_base64="7EJ0uN7wQm6Cw140z+7LRtpdf3M=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxQYqLzZROOnM/W3RopsvwVtFDRIVo+hoJ/wTYugDDVaGZXOzteKIVB2/6wSguLS8sr5dXK2vrG5lZ1e6djgkhzaPNABrrnMQNSKGijQAm9UAPzPQldb3qR+d0H0EYE6hpnIbg+mygxFpxhKt3AbSzup8PjZFit2XU7B50nTkFqpEBrWP0cjAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2IDMOAhqCpkDQX4edGzHxjZr6XTvoM78xfLxP/8/oRjs/cWKgwQlA8O4RCQn7IcC3SJoCOhAZEliUHKhTlTDNE0IIyzlMxSquppH04f7+fJ52jutOoN65Oas3zopky2SP75JA45JQ0ySVpkTbhxCeP5Ik8W4n1Yr1ab9+jJavY2SW/YL1/AYiQlOY=</latexit>

eijk3

<latexit sha1_base64="g+ZskxD5MieYv7CCdvNq9eaDhG4=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA5Pk2G1ZtftHHSROAWpkQKtYfVrMAp45INCLpkxfccO0Y2ZRsElJJVBZCBkfMom0E+pYj4YN84DJ/QoMgwDGoKmQtJchN8bMfONmfleOukzvDfzXib+5/UjHJ+7sVBhhKB4dgiFhPyQ4VqkTQAdCQ2ILEsOVCjKmWaIoAVlnKdilFZTSftw5r9fJJ2TutOoN65Pa82LopkyOSCH5Jg45Iw0yRVpkTbhxCdP5Jm8WIn1ar1Z7z+jJavY2Sd/YH18A4oglOc=</latexit>

eijk4

<latexit sha1_base64="iv5fezdErC6eSPUtyvkls4WsucE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqGgCBJ5oMRE58smHDmfrbs1UmT5K2ihokO0fAwF/4JtXABhqtHMrnZ2vFAKg7b9YZUWFpeWV8qrlbX1jc2t6vZOxwSR5tDmgQx0z2MGpFDQRoESeqEG5nsSut70PPO7D6CNCNQ1zkJwfTZRYiw4w1S6gdtY3E+Hl8mwWrPrdg46T5yC1EiB1rD6ORgFPPJBIZfMmL5jh+jGTKPgEpLKIDIQMj5lE+inVDEfjBvngRN6EBmGAQ1BUyFpLsLPjZj5xsx8L530Gd6Zv14m/uf1IxyfurFQYYSgeHYIhYT8kOFapE0AHQkNiCxLDlQoyplmiKAFZZynYpRWU0n7cP5+P086R3WnUW9cHdeaZ0UzZbJH9skhccgJaZIL0iJtwolPHskTebYS68V6td6+R0tWsbNLfsF6/wKvoJT/</latexit>

eijkL
<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→

STEP 2.

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="DuwYoZJEt4TO7hLByT8HWawK5S8=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8pMdH6sklOOT+4WyNFVgq+ghYqOkTLp1DwL9gmBSRMNZrZ1c6OFylpyLY/raXlldW19cJGcXNre2e3tLffNGGsBTZEqELd9sCgkgE2SJLCdqQRfE9hyxtfZX7rAbWRYXBLkwhdH4aBHEgBlEou3iWySyMk6DnTXqlsV+wcfJE4M1JmM9R7pa9uPxSxjwEJBcZ0HDsiNwFNUiicFruxwQjEGIbYSWkAPho3yUNP+XFsgEIeoeZS8VzE3xsJ+MZMfC+d9IFGZt7LxP+8TkyDCzeRQRQTBiI7RFJhfsgILdM2kPelRiLIkiOXAReggQi15CBEKsZpPcW0D2f++0XSPK041Ur15qxcu5w1U2CH7IidMIedsxq7ZnXWYILdsyf2zF6sR+vVerPef0aXrNnOAfsD6+MbrnOWqQ==</latexit>

eiω1

<latexit sha1_base64="LEisNm/wwRFbfccnCvT94bK89y8=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyC4xqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNCtlp1qu3pyVapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbADlqo=</latexit>

eiω2

<latexit sha1_base64="axokm+q0kjSIHL34spXWR+nWgjI=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4a1I7ExhITeSSwkrvDBSbMPpy5a0I2FH6FrVZ2xtZPsfBf3EUKBU91cs69ueceL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdZX7zAbWRYXBL4whdHwaB7EsBlEou3iWyQ0Mk6J5OusWSXban4IvEmZESm6HWLX51eqGIfQxIKDCm7dgRuQlokkLhpNCJDUYgRjDAdkoD8NG4yTT0hB/FBijkEWouFZ+K+HsjAd+Yse+lkz7Q0Mx7mfif146pf+EmMohiwkBkh0gqnB4yQsu0DeQ9qZEIsuTIZcAFaCBCLTkIkYpxWk8h7cOZ/36RNE7KTqVcuTkrVS9nzeTZATtkx8xh56zKrlmN1Zlg9+yJPbMX69F6td6s95/RnDXb2Wd/YH18A7GTlqs=</latexit>

eiω3

<latexit sha1_base64="Ac8n/yY5qeSaftsZ6NDx77sCKeo=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4hqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNM/KTrVcvamUapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbMjlqw=</latexit>

eiω4

<latexit sha1_base64="FM1WOS132PyN1CWDvJ/8gtUKcE0=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4xqB2JjYUFJvJIYCV3hwtMmH04c9eEbCj8Clut7Iytn2Lhv7iLFAqe6uSce3PPPV6kpCHb/rRyS8srq2v59cLG5tb2TnF3r2HCWAusi1CFuuWBQSUDrJMkha1II/iewqY3usz85gNqI8PglsYRuj4MAtmXAiiVXLxLZIeGSNC9nnSLJbtsT8EXiTMjJTZDrVv86vRCEfsYkFBgTNuxI3IT0CSFwkmhExuMQIxggO2UBuCjcZNp6Ak/ig1QyCPUXCo+FfH3RgK+MWPfSyd9oKGZ9zLxP68dU//cTWQQxYSByA6RVDg9ZISWaRvIe1IjEWTJkcuAC9BAhFpyECIV47SeQtqHM//9ImmclJ1KuXJzWqpezJrJswN2yI6Zw85YlV2xGqszwe7ZE3tmL9aj9Wq9We8/ozlrtrPP/sD6+AbYo5bE</latexit>

eiωL

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="um66U6VSWznyNVg1lqM57A+oKJs=">AAACB3icbVDLTgJBEJz1ifha5ehlIjHxRHaNQb2RePGIiTwS2JDeoYEJs7ObmV4TgnyAX+FVT96MVz/Dg//ighwUrFOlqjtdXWGipCXP+3RWVtfWNzZzW/ntnd29fffgsG7j1AisiVjFphmCRSU11kiSwmZiEKJQYSMcXk/9xj0aK2N9R6MEgwj6WvakAMqkjlt44I1WmwZIEPC2Ad1X2HGLXsmbgS8Tf06KbI5qx/1qd2ORRqhJKLC25XsJBWMwJIXCSb6dWkxADKGPrYxqiNAG41n4CT9JLVDMEzRcKj4T8ffGGCJrR1GYTUZAA7voTcX/vFZKvctgLHWSEmoxPURS4eyQFUZmrSDvSoNEME2OXGouwAARGslBiExMs5ryWR/+4vfLpH5W8sul8u15sXI1bybHjtgxO2U+u2AVdsOqrMYEG7En9sxenEfn1Xlz3n9GV5z5ToH9gfPxDSOnmQI=</latexit>

|W [ω]→
<latexit sha1_base64="uF/l27ekpU7B0kAxt5d8LBDJvgk=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIsYnWl01yyvmhuzVSZKXhK2ihokO0/AkF/4ITXEDCVKOZXe3s+LGShmz70yqsrK6tbxQ3S1vbO7t75f2DlokSLbApIhXpjg8GlQyxSZIUdmKNEPgK2/74eua3H1AbGYV3NInRC2AYyoEUQJl076bcpRES9MbcnfbKFbtqz8GXiZOTCsvR6JW/3H4kkgBDEgqM6Tp2TF4KmqRQOC25icEYxBiG2M1oCAEaL52nnvKTxABFPEbNpeJzEX9vpBAYMwn8bDIAGplFbyb+53UTGlx6qQzjhDAUs0MkFc4PGaFlVgfyvtRIBLPkyGXIBWggQi05CJGJSdZPKevDWfx+mbTOqk6tWrs9r9Sv8maK7Igds1PmsAtWZzeswZpMMM2e2DN7sR6tV+vNev8ZLVj5ziH7A+vjG96tlrk=</latexit>

{ωk}

W. Kohn, Phys. Rev. 115, 809         N. Marzari, D. Vanderbilt, Phys. Rev. B 56, 12847
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<latexit sha1_base64="HeLH2Juhp5tUjPC6M7Zzs8MkVno=">AAACZnicbVHLSgNBEJys7/iKinjwMhgET2FXJOpNUMGjgnlAEkLvpJOMmd0dZnqFGPIbXvW3/AM/w91kD+bRp6Kqiy6qfa2kJdf9yTkrq2vrG5tb+e2d3b39wsFh1UaxEVgRkYpM3QeLSoZYIUkK69ogBL7Cmj+4T/XaOxoro/CVhhpbAfRC2ZUCKKGazQCoL0Dxx/Zbu1B0S+5k+CLwMlBk2Ty3D3IPzU4k4gBDEgqsbXiuptYIDEmhcJxvxhY1iAH0sJHAEAK0rdEk9JifxxYo4hoNl4pPSPzvGEFg7TDwk800pJ3XUnKZ1oipe9MayVDHhKFID5FUODlkhZFJG8g70iARpMmRy5ALMECERnIQIiHjpJ6Zg7o/tFLY8dIUMyTJwccsk+50IpozD/tTbz7p3ZtveRFUL0teuVR+uSre3WYf2GSn7IxdMI9dszv2xJ5ZhQmm2Sf7Yt+5X2fPOXZOpqtOLvMcsZlx+B8pB7xO</latexit>

Ej

<latexit sha1_base64="wqjDS7vY/ZXEDiUVPgEQbp5F4SQ=">AAACW3icbVFNT8JAFFyKH1hRQePJy0Zi4om0xqDeSPTgERL5SICQ7fKAlW272X01qQ2/wKv+OA/+F1vgIOCcJvNm8l7meUoKg47znbPyO7t7+4UD+7B4dHxSKp+2TRhpDi0eylB3PWZAigBaKFBCV2lgvieh480es3nnDbQRYfCCsYKBzyaBGAvOMJWar8NSxak6C9Bt4q5IhazQGJZzT/1RyCMfAuSSGdNzHYWDhGkUXMLc7kcGFOMzNoFeSgPmgxkki0vn9CoyDEOqQFMh6UKEv4mE+cbEvpc6fYZTsznLxP9mvQjH94NEBCpCCHi2CIWExSLDtUgrADoSGhBZdjlQEVDONEMELSjjPBWjtJO1hWoaG8HN/N8r1kQUs/d1JfOMQtwIx9Nl1k57dzdb3ibtm6pbq9aat5X6w+oDBXJBLsk1cckdqZNn0iAtwgmQD/JJvnI/Vt6yreLSauVWmTOyBuv8F6PJt+Y=</latexit>

j



<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="slqcFezRYqtShSJKZckqXqc3Gqw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA6dZFit2XU7B10kTkFqpEBrWP0ajAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2KDMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdVU0j6c+e8XSeek7jTqjevTWvOiaKZMDsghOSYOOSNNckVapE048ckTeSYvVmK9Wm/W+89oySp29skfWB/fhXCU5A==</latexit>

eijk1

<latexit sha1_base64="4nRMBzvdDEcwtZSkSvpMfhU6JYc=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDRB4oMdH5sglHzmfrbo0UWf4KWqjoEC0fQ8G/YBsXkDDVaGZXOzteKIVB2/60lpZXVtfWSxvlza3tnd3K3n7HBJHm0OaBDHTPYwakUNBGgRJ6oQbmexK63vQy87uPoI0I1A3OQnB9NlFiLDjDVLqFu1g8TIf1ZFip2jU7B10kTkGqpEBrWPkajAIe+aCQS2ZM37FDdGOmUXAJSXkQGQgZn7IJ9FOqmA/GjfPACT2ODMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdWU0z6c+e8XSadecxq1xvVptXlRNFMih+SInBCHnJEmuSIt0iac+OSJPJMXK7FerTfr/Wd0ySp2DsgfWB/fhwCU5Q==</latexit>

eijk2

<latexit sha1_base64="7EJ0uN7wQm6Cw140z+7LRtpdf3M=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxQYqLzZROOnM/W3RopsvwVtFDRIVo+hoJ/wTYugDDVaGZXOzteKIVB2/6wSguLS8sr5dXK2vrG5lZ1e6djgkhzaPNABrrnMQNSKGijQAm9UAPzPQldb3qR+d0H0EYE6hpnIbg+mygxFpxhKt3AbSzup8PjZFit2XU7B50nTkFqpEBrWP0cjAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2IDMOAhqCpkDQX4edGzHxjZr6XTvoM78xfLxP/8/oRjs/cWKgwQlA8O4RCQn7IcC3SJoCOhAZEliUHKhTlTDNE0IIyzlMxSquppH04f7+fJ52jutOoN65Oas3zopky2SP75JA45JQ0ySVpkTbhxCeP5Ik8W4n1Yr1ab9+jJavY2SW/YL1/AYiQlOY=</latexit>

eijk3

<latexit sha1_base64="g+ZskxD5MieYv7CCdvNq9eaDhG4=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA5Pk2G1ZtftHHSROAWpkQKtYfVrMAp45INCLpkxfccO0Y2ZRsElJJVBZCBkfMom0E+pYj4YN84DJ/QoMgwDGoKmQtJchN8bMfONmfleOukzvDfzXib+5/UjHJ+7sVBhhKB4dgiFhPyQ4VqkTQAdCQ2ILEsOVCjKmWaIoAVlnKdilFZTSftw5r9fJJ2TutOoN65Pa82LopkyOSCH5Jg45Iw0yRVpkTbhxCdP5Jm8WIn1ar1Z7z+jJavY2Sd/YH18A4oglOc=</latexit>

eijk4

<latexit sha1_base64="iv5fezdErC6eSPUtyvkls4WsucE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqGgCBJ5oMRE58smHDmfrbs1UmT5K2ihokO0fAwF/4JtXABhqtHMrnZ2vFAKg7b9YZUWFpeWV8qrlbX1jc2t6vZOxwSR5tDmgQx0z2MGpFDQRoESeqEG5nsSut70PPO7D6CNCNQ1zkJwfTZRYiw4w1S6gdtY3E+Hl8mwWrPrdg46T5yC1EiB1rD6ORgFPPJBIZfMmL5jh+jGTKPgEpLKIDIQMj5lE+inVDEfjBvngRN6EBmGAQ1BUyFpLsLPjZj5xsx8L530Gd6Zv14m/uf1IxyfurFQYYSgeHYIhYT8kOFapE0AHQkNiCxLDlQoyplmiKAFZZynYpRWU0n7cP5+P086R3WnUW9cHdeaZ0UzZbJH9skhccgJaZIL0iJtwolPHskTebYS68V6td6+R0tWsbNLfsF6/wKvoJT/</latexit>

eijkL
<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→

STEP 2.

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="DuwYoZJEt4TO7hLByT8HWawK5S8=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8pMdH6sklOOT+4WyNFVgq+ghYqOkTLp1DwL9gmBSRMNZrZ1c6OFylpyLY/raXlldW19cJGcXNre2e3tLffNGGsBTZEqELd9sCgkgE2SJLCdqQRfE9hyxtfZX7rAbWRYXBLkwhdH4aBHEgBlEou3iWySyMk6DnTXqlsV+wcfJE4M1JmM9R7pa9uPxSxjwEJBcZ0HDsiNwFNUiicFruxwQjEGIbYSWkAPho3yUNP+XFsgEIeoeZS8VzE3xsJ+MZMfC+d9IFGZt7LxP+8TkyDCzeRQRQTBiI7RFJhfsgILdM2kPelRiLIkiOXAReggQi15CBEKsZpPcW0D2f++0XSPK041Ur15qxcu5w1U2CH7IidMIedsxq7ZnXWYILdsyf2zF6sR+vVerPef0aXrNnOAfsD6+MbrnOWqQ==</latexit>

eiω1

<latexit sha1_base64="LEisNm/wwRFbfccnCvT94bK89y8=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyC4xqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNCtlp1qu3pyVapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbADlqo=</latexit>

eiω2

<latexit sha1_base64="axokm+q0kjSIHL34spXWR+nWgjI=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4a1I7ExhITeSSwkrvDBSbMPpy5a0I2FH6FrVZ2xtZPsfBf3EUKBU91cs69ueceL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdZX7zAbWRYXBL4whdHwaB7EsBlEou3iWyQ0Mk6J5OusWSXban4IvEmZESm6HWLX51eqGIfQxIKDCm7dgRuQlokkLhpNCJDUYgRjDAdkoD8NG4yTT0hB/FBijkEWouFZ+K+HsjAd+Yse+lkz7Q0Mx7mfif146pf+EmMohiwkBkh0gqnB4yQsu0DeQ9qZEIsuTIZcAFaCBCLTkIkYpxWk8h7cOZ/36RNE7KTqVcuTkrVS9nzeTZATtkx8xh56zKrlmN1Zlg9+yJPbMX69F6td6s95/RnDXb2Wd/YH18A7GTlqs=</latexit>

eiω3

<latexit sha1_base64="Ac8n/yY5qeSaftsZ6NDx77sCKeo=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4hqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNM/KTrVcvamUapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbMjlqw=</latexit>

eiω4

<latexit sha1_base64="FM1WOS132PyN1CWDvJ/8gtUKcE0=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4xqB2JjYUFJvJIYCV3hwtMmH04c9eEbCj8Clut7Iytn2Lhv7iLFAqe6uSce3PPPV6kpCHb/rRyS8srq2v59cLG5tb2TnF3r2HCWAusi1CFuuWBQSUDrJMkha1II/iewqY3usz85gNqI8PglsYRuj4MAtmXAiiVXLxLZIeGSNC9nnSLJbtsT8EXiTMjJTZDrVv86vRCEfsYkFBgTNuxI3IT0CSFwkmhExuMQIxggO2UBuCjcZNp6Ak/ig1QyCPUXCo+FfH3RgK+MWPfSyd9oKGZ9zLxP68dU//cTWQQxYSByA6RVDg9ZISWaRvIe1IjEWTJkcuAC9BAhFpyECIV47SeQtqHM//9ImmclJ1KuXJzWqpezJrJswN2yI6Zw85YlV2xGqszwe7ZE3tmL9aj9Wq9We8/ozlrtrPP/sD6+AbYo5bE</latexit>

eiωL

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="um66U6VSWznyNVg1lqM57A+oKJs=">AAACB3icbVDLTgJBEJz1ifha5ehlIjHxRHaNQb2RePGIiTwS2JDeoYEJs7ObmV4TgnyAX+FVT96MVz/Dg//ighwUrFOlqjtdXWGipCXP+3RWVtfWNzZzW/ntnd29fffgsG7j1AisiVjFphmCRSU11kiSwmZiEKJQYSMcXk/9xj0aK2N9R6MEgwj6WvakAMqkjlt44I1WmwZIEPC2Ad1X2HGLXsmbgS8Tf06KbI5qx/1qd2ORRqhJKLC25XsJBWMwJIXCSb6dWkxADKGPrYxqiNAG41n4CT9JLVDMEzRcKj4T8ffGGCJrR1GYTUZAA7voTcX/vFZKvctgLHWSEmoxPURS4eyQFUZmrSDvSoNEME2OXGouwAARGslBiExMs5ryWR/+4vfLpH5W8sul8u15sXI1bybHjtgxO2U+u2AVdsOqrMYEG7En9sxenEfn1Xlz3n9GV5z5ToH9gfPxDSOnmQI=</latexit>

|W [ω]→
<latexit sha1_base64="uF/l27ekpU7B0kAxt5d8LBDJvgk=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIsYnWl01yyvmhuzVSZKXhK2ihokO0/AkF/4ITXEDCVKOZXe3s+LGShmz70yqsrK6tbxQ3S1vbO7t75f2DlokSLbApIhXpjg8GlQyxSZIUdmKNEPgK2/74eua3H1AbGYV3NInRC2AYyoEUQJl076bcpRES9MbcnfbKFbtqz8GXiZOTCsvR6JW/3H4kkgBDEgqM6Tp2TF4KmqRQOC25icEYxBiG2M1oCAEaL52nnvKTxABFPEbNpeJzEX9vpBAYMwn8bDIAGplFbyb+53UTGlx6qQzjhDAUs0MkFc4PGaFlVgfyvtRIBLPkyGXIBWggQi05CJGJSdZPKevDWfx+mbTOqk6tWrs9r9Sv8maK7Igds1PmsAtWZzeswZpMMM2e2DN7sR6tV+vNev8ZLVj5ziH7A+vjG96tlrk=</latexit>

{ωk}

W. Kohn, Phys. Rev. 115, 809         N. Marzari, D. Vanderbilt, Phys. Rev. B 56, 12847
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<latexit sha1_base64="HeLH2Juhp5tUjPC6M7Zzs8MkVno=">AAACZnicbVHLSgNBEJys7/iKinjwMhgET2FXJOpNUMGjgnlAEkLvpJOMmd0dZnqFGPIbXvW3/AM/w91kD+bRp6Kqiy6qfa2kJdf9yTkrq2vrG5tb+e2d3b39wsFh1UaxEVgRkYpM3QeLSoZYIUkK69ogBL7Cmj+4T/XaOxoro/CVhhpbAfRC2ZUCKKGazQCoL0Dxx/Zbu1B0S+5k+CLwMlBk2Ty3D3IPzU4k4gBDEgqsbXiuptYIDEmhcJxvxhY1iAH0sJHAEAK0rdEk9JifxxYo4hoNl4pPSPzvGEFg7TDwk800pJ3XUnKZ1oipe9MayVDHhKFID5FUODlkhZFJG8g70iARpMmRy5ALMECERnIQIiHjpJ6Zg7o/tFLY8dIUMyTJwccsk+50IpozD/tTbz7p3ZtveRFUL0teuVR+uSre3WYf2GSn7IxdMI9dszv2xJ5ZhQmm2Sf7Yt+5X2fPOXZOpqtOLvMcsZlx+B8pB7xO</latexit>

Ej

<latexit sha1_base64="wqjDS7vY/ZXEDiUVPgEQbp5F4SQ=">AAACW3icbVFNT8JAFFyKH1hRQePJy0Zi4om0xqDeSPTgERL5SICQ7fKAlW272X01qQ2/wKv+OA/+F1vgIOCcJvNm8l7meUoKg47znbPyO7t7+4UD+7B4dHxSKp+2TRhpDi0eylB3PWZAigBaKFBCV2lgvieh480es3nnDbQRYfCCsYKBzyaBGAvOMJWar8NSxak6C9Bt4q5IhazQGJZzT/1RyCMfAuSSGdNzHYWDhGkUXMLc7kcGFOMzNoFeSgPmgxkki0vn9CoyDEOqQFMh6UKEv4mE+cbEvpc6fYZTsznLxP9mvQjH94NEBCpCCHi2CIWExSLDtUgrADoSGhBZdjlQEVDONEMELSjjPBWjtJO1hWoaG8HN/N8r1kQUs/d1JfOMQtwIx9Nl1k57dzdb3ibtm6pbq9aat5X6w+oDBXJBLsk1cckdqZNn0iAtwgmQD/JJvnI/Vt6yreLSauVWmTOyBuv8F6PJt+Y=</latexit>

j



<latexit sha1_base64="HeLH2Juhp5tUjPC6M7Zzs8MkVno=">AAACZnicbVHLSgNBEJys7/iKinjwMhgET2FXJOpNUMGjgnlAEkLvpJOMmd0dZnqFGPIbXvW3/AM/w91kD+bRp6Kqiy6qfa2kJdf9yTkrq2vrG5tb+e2d3b39wsFh1UaxEVgRkYpM3QeLSoZYIUkK69ogBL7Cmj+4T/XaOxoro/CVhhpbAfRC2ZUCKKGazQCoL0Dxx/Zbu1B0S+5k+CLwMlBk2Ty3D3IPzU4k4gBDEgqsbXiuptYIDEmhcJxvxhY1iAH0sJHAEAK0rdEk9JifxxYo4hoNl4pPSPzvGEFg7TDwk800pJ3XUnKZ1oipe9MayVDHhKFID5FUODlkhZFJG8g70iARpMmRy5ALMECERnIQIiHjpJ6Zg7o/tFLY8dIUMyTJwccsk+50IpozD/tTbz7p3ZtveRFUL0teuVR+uSre3WYf2GSn7IxdMI9dszv2xJ5ZhQmm2Sf7Yt+5X2fPOXZOpqtOLvMcsZlx+B8pB7xO</latexit>

Ej

<latexit sha1_base64="wqjDS7vY/ZXEDiUVPgEQbp5F4SQ=">AAACW3icbVFNT8JAFFyKH1hRQePJy0Zi4om0xqDeSPTgERL5SICQ7fKAlW272X01qQ2/wKv+OA/+F1vgIOCcJvNm8l7meUoKg47znbPyO7t7+4UD+7B4dHxSKp+2TRhpDi0eylB3PWZAigBaKFBCV2lgvieh480es3nnDbQRYfCCsYKBzyaBGAvOMJWar8NSxak6C9Bt4q5IhazQGJZzT/1RyCMfAuSSGdNzHYWDhGkUXMLc7kcGFOMzNoFeSgPmgxkki0vn9CoyDEOqQFMh6UKEv4mE+cbEvpc6fYZTsznLxP9mvQjH94NEBCpCCHi2CIWExSLDtUgrADoSGhBZdjlQEVDONEMELSjjPBWjtJO1hWoaG8HN/N8r1kQUs/d1JfOMQtwIx9Nl1k57dzdb3ibtm6pbq9aat5X6w+oDBXJBLsk1cckdqZNn0iAtwgmQD/JJvnI/Vt6yreLSauVWmTOyBuv8F6PJt+Y=</latexit>

j

<latexit sha1_base64="09OiSIg708C2Y6bIbSC/TczFCsA=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8L94hhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4mfnNezRWRvqGRjH6IQy07EsBlEr+Ax92Pd4xoAcKu8WSW3an4IvEm5ESm6HWLX51epFIQtQkFFjb9tyY/DEYkkLhpNBJLMYghjDAdko1hGj98TT0hB8lFijiMRouFZ+K+HtjDKG1ozBIJ0OgWzvvZeJ/Xjuh/rk/ljpOCLXIDpFUOD1khZFpG8h70iARZMmRS80FGCBCIzkIkYpJWk8h7cOb/36RNE7KXqVcuT4tVS9mzeTZATtkx8xjZ6zKrliN1Zlgd+yJPbMX59F5dd6c95/RnDPb2Wd/4Hx8A7hJlg8=</latexit>

|k1→
<latexit sha1_base64="hie1fjvFK32wsMElMaQ2Lt1AAo0=">AAAB/3icbVA9TwJBEN3zE/ELtbTZSEysyB0xqB2JjSUm8pHAhcwtA27Y2zt350wIUvgrbLWyM7b+FAv/i8dJoeCrXt6bybx5QaykJdf9dJaWV1bX1nMb+c2t7Z3dwt5+w0aJEVgXkYpMKwCLSmqskySFrdgghIHCZjC8nPrNezRWRvqGRjH6IQy07EsBlEr+Ax92y7xjQA8UdgtFt+Rm4IvEm5Eim6HWLXx1epFIQtQkFFjb9tyY/DEYkkLhJN9JLMYghjDAdko1hGj9cRZ6wo8TCxTxGA2Ximci/t4YQ2jtKAzSyRDo1s57U/E/r51Q/9wfSx0nhFpMD5FUmB2ywsi0DeQ9aZAIpsmRS80FGCBCIzkIkYpJWk8+7cOb/36RNMolr1KqXJ8WqxezZnLskB2xE+axM1ZlV6zG6kywO/bEntmL8+i8Om/O+8/okjPbOWB/4Hx8A7nglhA=</latexit>

|k2→
<latexit sha1_base64="BsMU/kxnj7/3Fsmb9sMvC+AZtNc=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTagAF0kGsogkYeUWNH6sgmnnM/mbo0UhRR8BS1UdIiWT6HgX3BMCkiYajSzq52dIFbSkut+OguLS8srq7m1/PrG5tZ2YWe3bqPECKyJSEWmGYBFJTXWSJLCZmwQwkBhIxhcTvzGPRorI31Dwxj9EPpa9qQASiX/gQ86J7xtQPcVdgpFt+Rm4PPEm5Iim6LaKXy1u5FIQtQkFFjb8tyY/BEYkkLhON9OLMYgBtDHVko1hGj9URZ6zA8TCxTxGA2Ximci/t4YQWjtMAzSyRDo1s56E/E/r5VQ79wfSR0nhFpMDpFUmB2ywsi0DeRdaZAIJsmRS80FGCBCIzkIkYpJWk8+7cOb/X6e1I9LXrlUvj4tVi6mzeTYPjtgR8xjZ6zCrliV1Zhgd+yJPbMX59F5dd6c95/RBWe6s8f+wPn4Brt3lhE=</latexit>

|k3→
<latexit sha1_base64="npa75ZQC7Gs0ZTLMY+8vHzWXDxk=">AAAB/3icbVA9TwJBEN3DL8Qv1NJmIzGxInfGoHYkNpaYyEcCFzK3DLhhb+/cnTMhSOGvsNXKztj6Uyz8Lx4nhYKvenlvJvPmBbGSllz308ktLa+sruXXCxubW9s7xd29ho0SI7AuIhWZVgAWldRYJ0kKW7FBCAOFzWB4OfWb92isjPQNjWL0Qxho2ZcCKJX8Bz7snvKOAT1Q2C2W3LKbgS8Sb0ZKbIZat/jV6UUiCVGTUGBt23Nj8sdgSAqFk0InsRiDGMIA2ynVEKL1x1noCT9KLFDEYzRcKp6J+HtjDKG1ozBIJ0OgWzvvTcX/vHZC/XN/LHWcEGoxPURSYXbICiPTNpD3pEEimCZHLjUXYIAIjeQgRComaT2FtA9v/vtF0jgpe5Vy5fq0VL2YNZNnB+yQHTOPnbEqu2I1VmeC3bEn9sxenEfn1Xlz3n9Gc85sZ5/9gfPxDb0OlhI=</latexit>

|k4→

<latexit sha1_base64="slqcFezRYqtShSJKZckqXqc3Gqw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA6dZFit2XU7B10kTkFqpEBrWP0ajAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2KDMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdVU0j6c+e8XSeek7jTqjevTWvOiaKZMDsghOSYOOSNNckVapE048ckTeSYvVmK9Wm/W+89oySp29skfWB/fhXCU5A==</latexit>

eijk1

<latexit sha1_base64="4nRMBzvdDEcwtZSkSvpMfhU6JYc=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDRB4oMdH5sglHzmfrbo0UWf4KWqjoEC0fQ8G/YBsXkDDVaGZXOzteKIVB2/60lpZXVtfWSxvlza3tnd3K3n7HBJHm0OaBDHTPYwakUNBGgRJ6oQbmexK63vQy87uPoI0I1A3OQnB9NlFiLDjDVLqFu1g8TIf1ZFip2jU7B10kTkGqpEBrWPkajAIe+aCQS2ZM37FDdGOmUXAJSXkQGQgZn7IJ9FOqmA/GjfPACT2ODMOAhqCpkDQX4fdGzHxjZr6XTvoM7828l4n/ef0Ix+duLFQYISieHUIhIT9kuBZpE0BHQgMiy5IDFYpyphkiaEEZ56kYpdWU0z6c+e8XSadecxq1xvVptXlRNFMih+SInBCHnJEmuSIt0iac+OSJPJMXK7FerTfr/Wd0ySp2DsgfWB/fhwCU5Q==</latexit>

eijk2

<latexit sha1_base64="7EJ0uN7wQm6Cw140z+7LRtpdf3M=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxQYqLzZROOnM/W3RopsvwVtFDRIVo+hoJ/wTYugDDVaGZXOzteKIVB2/6wSguLS8sr5dXK2vrG5lZ1e6djgkhzaPNABrrnMQNSKGijQAm9UAPzPQldb3qR+d0H0EYE6hpnIbg+mygxFpxhKt3AbSzup8PjZFit2XU7B50nTkFqpEBrWP0cjAIe+aCQS2ZM37FDdGOmUXAJSWUQGQgZn7IJ9FOqmA/GjfPACT2IDMOAhqCpkDQX4edGzHxjZr6XTvoM78xfLxP/8/oRjs/cWKgwQlA8O4RCQn7IcC3SJoCOhAZEliUHKhTlTDNE0IIyzlMxSquppH04f7+fJ52jutOoN65Oas3zopky2SP75JA45JQ0ySVpkTbhxCeP5Ik8W4n1Yr1ab9+jJavY2SW/YL1/AYiQlOY=</latexit>

eijk3

<latexit sha1_base64="g+ZskxD5MieYv7CCdvNq9eaDhG4=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnmgxETnyyYcOZ+tuzVSZPkraKGiQ7R8DAX/gm1cQMJUo5ld7ex4oRQGbfvTKi0tr6yuldcrG5tb2zvV3b2OCSLNoc0DGeiexwxIoaCNAiX0Qg3M9yR0vell5ncfQRsRqBucheD6bKLEWHCGqXQLd7F4mA5Pk2G1ZtftHHSROAWpkQKtYfVrMAp45INCLpkxfccO0Y2ZRsElJJVBZCBkfMom0E+pYj4YN84DJ/QoMgwDGoKmQtJchN8bMfONmfleOukzvDfzXib+5/UjHJ+7sVBhhKB4dgiFhPyQ4VqkTQAdCQ2ILEsOVCjKmWaIoAVlnKdilFZTSftw5r9fJJ2TutOoN65Pa82LopkyOSCH5Jg45Iw0yRVpkTbhxCdP5Jm8WIn1ar1Z7z+jJavY2Sd/YH18A4oglOc=</latexit>

eijk4

<latexit sha1_base64="iv5fezdErC6eSPUtyvkls4WsucE=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqGgCBJ5oMRE58smHDmfrbs1UmT5K2ihokO0fAwF/4JtXABhqtHMrnZ2vFAKg7b9YZUWFpeWV8qrlbX1jc2t6vZOxwSR5tDmgQx0z2MGpFDQRoESeqEG5nsSut70PPO7D6CNCNQ1zkJwfTZRYiw4w1S6gdtY3E+Hl8mwWrPrdg46T5yC1EiB1rD6ORgFPPJBIZfMmL5jh+jGTKPgEpLKIDIQMj5lE+inVDEfjBvngRN6EBmGAQ1BUyFpLsLPjZj5xsx8L530Gd6Zv14m/uf1IxyfurFQYYSgeHYIhYT8kOFapE0AHQkNiCxLDlQoyplmiKAFZZynYpRWU0n7cP5+P086R3WnUW9cHdeaZ0UzZbJH9skhccgJaZIL0iJtwolPHskTebYS68V6td6+R0tWsbNLfsF6/wKvoJT/</latexit>

eijkL
<latexit sha1_base64="aGjFItSdzR1nghkFW67NiJ2SCic=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINBQUQSIPKbGi9WUTTjmfzd0aKQop+ApaqOgQLZ9Cwb/gmBSQMNVoZlc7O0GspCXX/XQWFpeWV1Zza/n1jc2t7cLObt1GiRFYE5GKTDMAi0pqrJEkhc3YIISBwkYwuJj4jXs0Vkb6hoYx+iH0texJAZRK/gMfdK5424DuK+wUim7JzcDniTclRTZFtVP4ancjkYSoSSiwtuW5MfkjMCSFwnG+nViMQQygj62UagjR+qMs9JgfJhYo4jEaLhXPRPy9MYLQ2mEYpJMh0K2d9Sbif14rod6ZP5I6Tgi1mBwiqTA7ZIWRaRvIu9IgEUySI5eaCzBAhEZyECIVk7SefNqHN/v9PKkfl7xyqXx9UqycT5vJsX12wI6Yx05ZhV2yKqsxwe7YE3tmL86j8+q8Oe8/owvOdGeP/YHz8Q3jNpYq</latexit>

|kL→

STEP 2.

<latexit sha1_base64="n9buNJESPnoJn5ZAue8ad+y+gF4=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBwkmkxIrOl0045Xy27tZIkZVvoIWKDtHyORT8C2fjAhKmGs3saHcnTKQw6Lqfzsrq2vrGZmWrur2zu7dfOzjsmDjVHHwey1j3QmZACgU+CpTQSzSwKJTQDac3ud99BG1ErO5xlkAQsYkSY8EZWskfjGI0w1rdbbgF6DLxSlInJdrD2pfN8TQChVwyY/qem2CQMY2CS5hXB6mBhPEpm0DfUsUiMEFWHDunp6lhGNMENBWSFiL8TmQsMmYWhXYyYvhgFr1c/M/rpzi+CjKhkhRB8XwRCgnFIsO1sC0AHQkNiCy/HKhQlDPNEEELyji3Ymprqdo+vMXvl0nnvOE1G827i3rrumymQo7JCTkjHrkkLXJL2sQnnAjyRJ7JizNzXp035/1ndMUpM0fkD5yPb6SLk0k=</latexit> ..
.

<latexit sha1_base64="DuwYoZJEt4TO7hLByT8HWawK5S8=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8pMdH6sklOOT+4WyNFVgq+ghYqOkTLp1DwL9gmBSRMNZrZ1c6OFylpyLY/raXlldW19cJGcXNre2e3tLffNGGsBTZEqELd9sCgkgE2SJLCdqQRfE9hyxtfZX7rAbWRYXBLkwhdH4aBHEgBlEou3iWySyMk6DnTXqlsV+wcfJE4M1JmM9R7pa9uPxSxjwEJBcZ0HDsiNwFNUiicFruxwQjEGIbYSWkAPho3yUNP+XFsgEIeoeZS8VzE3xsJ+MZMfC+d9IFGZt7LxP+8TkyDCzeRQRQTBiI7RFJhfsgILdM2kPelRiLIkiOXAReggQi15CBEKsZpPcW0D2f++0XSPK041Ur15qxcu5w1U2CH7IidMIedsxq7ZnXWYILdsyf2zF6sR+vVerPef0aXrNnOAfsD6+MbrnOWqQ==</latexit>

eiω1

<latexit sha1_base64="LEisNm/wwRFbfccnCvT94bK89y8=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyC4xqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNCtlp1qu3pyVapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbADlqo=</latexit>

eiω2

<latexit sha1_base64="axokm+q0kjSIHL34spXWR+nWgjI=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4a1I7ExhITeSSwkrvDBSbMPpy5a0I2FH6FrVZ2xtZPsfBf3EUKBU91cs69ueceL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdZX7zAbWRYXBL4whdHwaB7EsBlEou3iWyQ0Mk6J5OusWSXban4IvEmZESm6HWLX51eqGIfQxIKDCm7dgRuQlokkLhpNCJDUYgRjDAdkoD8NG4yTT0hB/FBijkEWouFZ+K+HsjAd+Yse+lkz7Q0Mx7mfif146pf+EmMohiwkBkh0gqnB4yQsu0DeQ9qZEIsuTIZcAFaCBCLTkIkYpxWk8h7cOZ/36RNE7KTqVcuTkrVS9nzeTZATtkx8xh56zKrlmN1Zlg9+yJPbMX69F6td6s95/RnDXb2Wd/YH18A7GTlqs=</latexit>

eiω3

<latexit sha1_base64="Ac8n/yY5qeSaftsZ6NDx77sCKeo=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4hqB2JjSUm8khgJXeHC0yYfThz14RsKPwKW63sjK2fYuG/uKwUCp7q5Jx7c889XqSkIdv+tHIrq2vrG/nNwtb2zu5ecf+gacJYC2yIUIW67YFBJQNskCSF7Ugj+J7Clje+mvmtB9RGhsEtTSJ0fRgGciAFUCq5eJfILo2QoFeZ9oolu2xn4MvEmZMSm6PeK351+6GIfQxIKDCm49gRuQlokkLhtNCNDUYgxjDETkoD8NG4SRZ6yk9iAxTyCDWXimci/t5IwDdm4nvppA80MoveTPzP68Q0uHATGUQxYSBmh0gqzA4ZoWXaBvK+1EgEs+TIZcAFaCBCLTkIkYpxWk8h7cNZ/H6ZNM/KTrVcvamUapfzZvLsiB2zU+awc1Zj16zOGkywe/bEntmL9Wi9Wm/W+89ozprvHLI/sD6+AbMjlqw=</latexit>

eiω4

<latexit sha1_base64="FM1WOS132PyN1CWDvJ/8gtUKcE0=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSEysyK4xqB2JjYUFJvJIYCV3hwtMmH04c9eEbCj8Clut7Iytn2Lhv7iLFAqe6uSce3PPPV6kpCHb/rRyS8srq2v59cLG5tb2TnF3r2HCWAusi1CFuuWBQSUDrJMkha1II/iewqY3usz85gNqI8PglsYRuj4MAtmXAiiVXLxLZIeGSNC9nnSLJbtsT8EXiTMjJTZDrVv86vRCEfsYkFBgTNuxI3IT0CSFwkmhExuMQIxggO2UBuCjcZNp6Ak/ig1QyCPUXCo+FfH3RgK+MWPfSyd9oKGZ9zLxP68dU//cTWQQxYSByA6RVDg9ZISWaRvIe1IjEWTJkcuAC9BAhFpyECIV47SeQtqHM//9ImmclJ1KuXJzWqpezJrJswN2yI6Zw85YlV2xGqszwe7ZE3tmL9aj9Wq9We8/ozlrtrPP/sD6+AbYo5bE</latexit>

eiωL

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="um66U6VSWznyNVg1lqM57A+oKJs=">AAACB3icbVDLTgJBEJz1ifha5ehlIjHxRHaNQb2RePGIiTwS2JDeoYEJs7ObmV4TgnyAX+FVT96MVz/Dg//ighwUrFOlqjtdXWGipCXP+3RWVtfWNzZzW/ntnd29fffgsG7j1AisiVjFphmCRSU11kiSwmZiEKJQYSMcXk/9xj0aK2N9R6MEgwj6WvakAMqkjlt44I1WmwZIEPC2Ad1X2HGLXsmbgS8Tf06KbI5qx/1qd2ORRqhJKLC25XsJBWMwJIXCSb6dWkxADKGPrYxqiNAG41n4CT9JLVDMEzRcKj4T8ffGGCJrR1GYTUZAA7voTcX/vFZKvctgLHWSEmoxPURS4eyQFUZmrSDvSoNEME2OXGouwAARGslBiExMs5ryWR/+4vfLpH5W8sul8u15sXI1bybHjtgxO2U+u2AVdsOqrMYEG7En9sxenEfn1Xlz3n9GV5z5ToH9gfPxDSOnmQI=</latexit>

|W [ω]→
<latexit sha1_base64="uF/l27ekpU7B0kAxt5d8LBDJvgk=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlIsYnWl01yyvmhuzVSZKXhK2ihokO0/AkF/4ITXEDCVKOZXe3s+LGShmz70yqsrK6tbxQ3S1vbO7t75f2DlokSLbApIhXpjg8GlQyxSZIUdmKNEPgK2/74eua3H1AbGYV3NInRC2AYyoEUQJl076bcpRES9MbcnfbKFbtqz8GXiZOTCsvR6JW/3H4kkgBDEgqM6Tp2TF4KmqRQOC25icEYxBiG2M1oCAEaL52nnvKTxABFPEbNpeJzEX9vpBAYMwn8bDIAGplFbyb+53UTGlx6qQzjhDAUs0MkFc4PGaFlVgfyvtRIBLPkyGXIBWggQi05CJGJSdZPKevDWfx+mbTOqk6tWrs9r9Sv8maK7Igds1PmsAtWZzeswZpMMM2e2DN7sR6tV+vNev8ZLVj5ziH7A+vjG96tlrk=</latexit>

{ωk}

Spread 
<latexit sha1_base64="+xA6T+MsgFIUkNWqmYVro1acnh8=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZJPKQkhCtL5twyvmhuzVSZPITtFDRIVp+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/i3NQhx4MPHlWAqgROr2jZx4cFcblit21c7Al4mTkwrL0RyWv/qjQEQe+iQUGNNz7JAGMWiSQuG81I8MhiCmMMFeQn3w0AziLO+cn0QGKOAhai4Vz0T8vRGDZ8zMc5NJD+jeLHqp+J/Xi2h8MYilH0aEvkgPkVSYHTJCy6QI5COpkQjS5MilzwVoIEItOQiRiFHSTCnpw1n8fpm0a1WnXq3fnFUal3kzRXbEjtkpc9g5a7Br1mQtJphiT+yZvViP1qv1Zr3/jBasfOeQ/YH18Q2C9ZRO</latexit>

ω2

Maximally localized 
Wannier function

W. Kohn, Phys. Rev. 115, 809         N. Marzari, D. Vanderbilt, Phys. Rev. B 56, 12847
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Small L ~ 5

Intermediate L ~ 11
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Large L ~ 100

<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i

<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i

<latexit sha1_base64="7T3z3CY8Rsr0Fs/fX2NyalAnxYs="></latexit>

Ŵ |⌦i

Small L ~ 5

Intermediate L ~ 11

<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i
<latexit sha1_base64="+p/ElRpxqmOq5Xm2e74xyKSqqpQ=">AAAB9nicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEgmREis6XzbJKXdn626NiKz8Ai1UdIiW36HgX7CNC0iYajSzq52dIJLCout+OqWV1bX1jfJmZWt7Z3evun/QsWFsOLR5KEPTDZgFKTS0UaCEbmSAqUDCfTC9zvz7BzBWhPoOZxH4io21GAnOMJP6VqhBtebW3Rx0mXgFqZECrUH1qz8MeaxAI5fM2p7nRugnzKDgEuaVfmwhYnzKxtBLqWYKrJ/kWef0JLYMQxqBoULSXITfGwlT1s5UkE4qhhO76GXif14vxtGlnwgdxQiaZ4dQSMgPWW5EWgLQoTCAyLLkQIWmnBmGCEZQxnkqxmkrlbQPb/H7ZdI5q3uNeuP2vNa8KpopkyNyTE6JRy5Ik9yQFmkTTibkiTyTF+fReXXenPef0ZJT7BySP3A+vgHN3ZLO</latexit>⇠
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STEP 3.

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →
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Maximum fidelity

STEP 3.

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Unitary
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Orthogonal Procrustes Problem

Maximum fidelity

STEP 3.

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Unitary
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Orthogonal Procrustes Problem

Tr

Maximum fidelity

STEP 3.

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Unitary
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Orthogonal Procrustes Problem

SVD

Tr

Maximum fidelity

STEP 3.

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Unitary
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Orthogonal Procrustes Problem

SVD

Tr

set SVs to 1

Creation operator

Maximum fidelity

STEP 3.

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Unitary
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<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Creation operator



Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

Slide 24



Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .

<latexit sha1_base64="9+wetZStjcqnbEmAumRrpdSeYng=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045fzQ3RqErHwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9cxYawFtkWoQt3zuEElA2yTJIW9SCP3PYVdb3qZ+d171EaGwS09Ruj6fBLIsRScUulGDJ1htWbX7RxskTgFqUGB1rD6NRiFIvYxIKG4MX3HjshNuCYpFM4qg9hgxMWUT7Cf0oD7aNwkjzpjR7HhFLIINZOK5SL+3ki4b8yj76WTPqc7M+9l4n9eP6bxuZvIIIoJA5EdIqkwP2SElmkHyEZSIxHPkiOTARNccyLUknEhUjFOS6mkfTjz3y+SzkndadQb16e15kXRTBkO4BCOwYEzaMIVtKANAibwBM/wYj1Yr9ab9f4zWrKKnX34A+vjG5IvkhI=</latexit>c1
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
<latexit sha1_base64="j66NeXcVOXK9K76rcA9YbKzjAoo=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZBHlISRStL5twyvmhuzUosvIJtFDRIVq+h4J/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/h3NQhx4MPHlWAqgRLoVw9qwXLGrdga+TJycVFiO5rD81R8FIvLQJ6HAmJ5jhzSIQZMUCuelfmQwBDGFCfYS6oOHZhBnUef8JDJAAQ9Rc6l4JuLvjRg8Y2aem0x6QPdm0UvF/7xeROOLQSz9MCL0RXqIpMLskBFaJh0gH0mNRJAmRy59LkADEWrJQYhEjJJSSkkfzuL3y6Rdqzr1av3mrNK4zJspsiN2zE6Zw85Zg12zJmsxwSbsiT2zF+vRerXerPef0YKV7xyyP7A+vgGTvpIT</latexit>c2

<latexit sha1_base64="NL3Ay0lCgXr0vrPKyD0uruglebk=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGQR5SEkXnyyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xuUElfWySJIWdUCP3XIVtd3KV+u0H1EYG/h1NQ+x7fOzLkRScEulWDE4H5YpdtTOwReLkpAI5GoPyV28YiMhDn4TixnQdO6R+zDVJoXBW6kUGQy4mfIzdhPrcQ9OPs6gzdhQZTgELUTOpWCbi742Ye8ZMPTeZ9Djdm3kvFf/zuhGNLvqx9MOI0BfpIZIKs0NGaJl0gGwoNRLxNDky6TPBNSdCLRkXIhGjpJRS0ocz//0iaZ1UnVq1dnNWqV/mzRThAA7hGBw4hzpcQwOaIGAMT/AML9aj9Wq9We8/owUr39mHP7A+vgGVTZIU</latexit>c3
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="sIE0SkF9AxJHpeBYZ4FQ0kREhiE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqFCQZCHlETR+bIJp5wfuluDIiufQAsVHaLleyj4F2zjAhKmGs3samfHDZU0ZNufVmFpeWV1rbhe2tjc2t4p7+61TBBpgU0RqEB3XG5QSR+bJElhJ9TIPVdh251cpn77AbWRgX9H0xD7Hh/7ciQFp0S6FYPrQbliV+0MbJE4OalAjsag/NUbBiLy0CehuDFdxw6pH3NNUiiclXqRwZCLCR9jN6E+99D04yzqjB1FhlPAQtRMKpaJ+Hsj5p4xU89NJj1O92beS8X/vG5Eo/N+LP0wIvRFeoikwuyQEVomHSAbSo1EPE2OTPpMcM2JUEvGhUjEKCmllPThzH+/SFonVadWrd2cVuoXeTNFOIBDOAYHzqAOV9CAJggYwxM8w4v1aL1ab9b7z2jBynf24Q+sj2+/YpIv</latexit>cN
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

STEP 4.
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Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .

<latexit sha1_base64="9+wetZStjcqnbEmAumRrpdSeYng=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045fzQ3RqErHwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9cxYawFtkWoQt3zuEElA2yTJIW9SCP3PYVdb3qZ+d171EaGwS09Ruj6fBLIsRScUulGDJ1htWbX7RxskTgFqUGB1rD6NRiFIvYxIKG4MX3HjshNuCYpFM4qg9hgxMWUT7Cf0oD7aNwkjzpjR7HhFLIINZOK5SL+3ki4b8yj76WTPqc7M+9l4n9eP6bxuZvIIIoJA5EdIqkwP2SElmkHyEZSIxHPkiOTARNccyLUknEhUjFOS6mkfTjz3y+SzkndadQb16e15kXRTBkO4BCOwYEzaMIVtKANAibwBM/wYj1Yr9ab9f4zWrKKnX34A+vjG5IvkhI=</latexit>c1
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
<latexit sha1_base64="j66NeXcVOXK9K76rcA9YbKzjAoo=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZBHlISRStL5twyvmhuzUosvIJtFDRIVq+h4J/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/h3NQhx4MPHlWAqgRLoVw9qwXLGrdga+TJycVFiO5rD81R8FIvLQJ6HAmJ5jhzSIQZMUCuelfmQwBDGFCfYS6oOHZhBnUef8JDJAAQ9Rc6l4JuLvjRg8Y2aem0x6QPdm0UvF/7xeROOLQSz9MCL0RXqIpMLskBFaJh0gH0mNRJAmRy59LkADEWrJQYhEjJJSSkkfzuL3y6Rdqzr1av3mrNK4zJspsiN2zE6Zw85Zg12zJmsxwSbsiT2zF+vRerXerPef0YKV7xyyP7A+vgGTvpIT</latexit>c2

<latexit sha1_base64="NL3Ay0lCgXr0vrPKyD0uruglebk=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGQR5SEkXnyyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xuUElfWySJIWdUCP3XIVtd3KV+u0H1EYG/h1NQ+x7fOzLkRScEulWDE4H5YpdtTOwReLkpAI5GoPyV28YiMhDn4TixnQdO6R+zDVJoXBW6kUGQy4mfIzdhPrcQ9OPs6gzdhQZTgELUTOpWCbi742Ye8ZMPTeZ9Djdm3kvFf/zuhGNLvqx9MOI0BfpIZIKs0NGaJl0gGwoNRLxNDky6TPBNSdCLRkXIhGjpJRS0ocz//0iaZ1UnVq1dnNWqV/mzRThAA7hGBw4hzpcQwOaIGAMT/AML9aj9Wq9We8/owUr39mHP7A+vgGVTZIU</latexit>c3
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="sIE0SkF9AxJHpeBYZ4FQ0kREhiE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqFCQZCHlETR+bIJp5wfuluDIiufQAsVHaLleyj4F2zjAhKmGs3samfHDZU0ZNufVmFpeWV1rbhe2tjc2t4p7+61TBBpgU0RqEB3XG5QSR+bJElhJ9TIPVdh251cpn77AbWRgX9H0xD7Hh/7ciQFp0S6FYPrQbliV+0MbJE4OalAjsag/NUbBiLy0CehuDFdxw6pH3NNUiiclXqRwZCLCR9jN6E+99D04yzqjB1FhlPAQtRMKpaJ+Hsj5p4xU89NJj1O92beS8X/vG5Eo/N+LP0wIvRFeoikwuyQEVomHSAbSo1EPE2OTPpMcM2JUEvGhUjEKCmllPThzH+/SFonVadWrd2cVuoXeTNFOIBDOAYHzqAOV9CAJggYwxM8w4v1aL1ab9b7z2jBynf24Q+sj2+/YpIv</latexit>cN
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

Local detector

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂

STEP 4.

Slide 24



Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .

<latexit sha1_base64="9+wetZStjcqnbEmAumRrpdSeYng=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045fzQ3RqErHwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9cxYawFtkWoQt3zuEElA2yTJIW9SCP3PYVdb3qZ+d171EaGwS09Ruj6fBLIsRScUulGDJ1htWbX7RxskTgFqUGB1rD6NRiFIvYxIKG4MX3HjshNuCYpFM4qg9hgxMWUT7Cf0oD7aNwkjzpjR7HhFLIINZOK5SL+3ki4b8yj76WTPqc7M+9l4n9eP6bxuZvIIIoJA5EdIqkwP2SElmkHyEZSIxHPkiOTARNccyLUknEhUjFOS6mkfTjz3y+SzkndadQb16e15kXRTBkO4BCOwYEzaMIVtKANAibwBM/wYj1Yr9ab9f4zWrKKnX34A+vjG5IvkhI=</latexit>c1
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
<latexit sha1_base64="j66NeXcVOXK9K76rcA9YbKzjAoo=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZBHlISRStL5twyvmhuzUosvIJtFDRIVq+h4J/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/h3NQhx4MPHlWAqgRLoVw9qwXLGrdga+TJycVFiO5rD81R8FIvLQJ6HAmJ5jhzSIQZMUCuelfmQwBDGFCfYS6oOHZhBnUef8JDJAAQ9Rc6l4JuLvjRg8Y2aem0x6QPdm0UvF/7xeROOLQSz9MCL0RXqIpMLskBFaJh0gH0mNRJAmRy59LkADEWrJQYhEjJJSSkkfzuL3y6Rdqzr1av3mrNK4zJspsiN2zE6Zw85Zg12zJmsxwSbsiT2zF+vRerXerPef0YKV7xyyP7A+vgGTvpIT</latexit>c2

<latexit sha1_base64="NL3Ay0lCgXr0vrPKyD0uruglebk=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGQR5SEkXnyyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xuUElfWySJIWdUCP3XIVtd3KV+u0H1EYG/h1NQ+x7fOzLkRScEulWDE4H5YpdtTOwReLkpAI5GoPyV28YiMhDn4TixnQdO6R+zDVJoXBW6kUGQy4mfIzdhPrcQ9OPs6gzdhQZTgELUTOpWCbi742Ye8ZMPTeZ9Djdm3kvFf/zuhGNLvqx9MOI0BfpIZIKs0NGaJl0gGwoNRLxNDky6TPBNSdCLRkXIhGjpJRS0ocz//0iaZ1UnVq1dnNWqV/mzRThAA7hGBw4hzpcQwOaIGAMT/AML9aj9Wq9We8/owUr39mHP7A+vgGVTZIU</latexit>c3
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="sIE0SkF9AxJHpeBYZ4FQ0kREhiE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqFCQZCHlETR+bIJp5wfuluDIiufQAsVHaLleyj4F2zjAhKmGs3samfHDZU0ZNufVmFpeWV1rbhe2tjc2t4p7+61TBBpgU0RqEB3XG5QSR+bJElhJ9TIPVdh251cpn77AbWRgX9H0xD7Hh/7ciQFp0S6FYPrQbliV+0MbJE4OalAjsag/NUbBiLy0CehuDFdxw6pH3NNUiiclXqRwZCLCR9jN6E+99D04yzqjB1FhlPAQtRMKpaJ+Hsj5p4xU89NJj1O92beS8X/vG5Eo/N+LP0wIvRFeoikwuyQEVomHSAbSo1EPE2OTPpMcM2JUEvGhUjEKCmllPThzH+/SFonVadWrd2cVuoXeTNFOIBDOAYHzqAOV9CAJggYwxM8w4v1aL1ab9b7z2jBynf24Q+sj2+/YpIv</latexit>cN
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

Local detector

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂
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Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .

<latexit sha1_base64="9+wetZStjcqnbEmAumRrpdSeYng=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045fzQ3RqErHwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9cxYawFtkWoQt3zuEElA2yTJIW9SCP3PYVdb3qZ+d171EaGwS09Ruj6fBLIsRScUulGDJ1htWbX7RxskTgFqUGB1rD6NRiFIvYxIKG4MX3HjshNuCYpFM4qg9hgxMWUT7Cf0oD7aNwkjzpjR7HhFLIINZOK5SL+3ki4b8yj76WTPqc7M+9l4n9eP6bxuZvIIIoJA5EdIqkwP2SElmkHyEZSIxHPkiOTARNccyLUknEhUjFOS6mkfTjz3y+SzkndadQb16e15kXRTBkO4BCOwYEzaMIVtKANAibwBM/wYj1Yr9ab9f4zWrKKnX34A+vjG5IvkhI=</latexit>c1
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
<latexit sha1_base64="j66NeXcVOXK9K76rcA9YbKzjAoo=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZBHlISRStL5twyvmhuzUosvIJtFDRIVq+h4J/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/h3NQhx4MPHlWAqgRLoVw9qwXLGrdga+TJycVFiO5rD81R8FIvLQJ6HAmJ5jhzSIQZMUCuelfmQwBDGFCfYS6oOHZhBnUef8JDJAAQ9Rc6l4JuLvjRg8Y2aem0x6QPdm0UvF/7xeROOLQSz9MCL0RXqIpMLskBFaJh0gH0mNRJAmRy59LkADEWrJQYhEjJJSSkkfzuL3y6Rdqzr1av3mrNK4zJspsiN2zE6Zw85Zg12zJmsxwSbsiT2zF+vRerXerPef0YKV7xyyP7A+vgGTvpIT</latexit>c2

<latexit sha1_base64="NL3Ay0lCgXr0vrPKyD0uruglebk=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGQR5SEkXnyyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xuUElfWySJIWdUCP3XIVtd3KV+u0H1EYG/h1NQ+x7fOzLkRScEulWDE4H5YpdtTOwReLkpAI5GoPyV28YiMhDn4TixnQdO6R+zDVJoXBW6kUGQy4mfIzdhPrcQ9OPs6gzdhQZTgELUTOpWCbi742Ye8ZMPTeZ9Djdm3kvFf/zuhGNLvqx9MOI0BfpIZIKs0NGaJl0gGwoNRLxNDky6TPBNSdCLRkXIhGjpJRS0ocz//0iaZ1UnVq1dnNWqV/mzRThAA7hGBw4hzpcQwOaIGAMT/AML9aj9Wq9We8/owUr39mHP7A+vgGVTZIU</latexit>c3
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="sIE0SkF9AxJHpeBYZ4FQ0kREhiE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqFCQZCHlETR+bIJp5wfuluDIiufQAsVHaLleyj4F2zjAhKmGs3samfHDZU0ZNufVmFpeWV1rbhe2tjc2t4p7+61TBBpgU0RqEB3XG5QSR+bJElhJ9TIPVdh251cpn77AbWRgX9H0xD7Hh/7ciQFp0S6FYPrQbliV+0MbJE4OalAjsag/NUbBiLy0CehuDFdxw6pH3NNUiiclXqRwZCLCR9jN6E+99D04yzqjB1FhlPAQtRMKpaJ+Hsj5p4xU89NJj1O92beS8X/vG5Eo/N+LP0wIvRFeoikwuyQEVomHSAbSo1EPE2OTPpMcM2JUEvGhUjEKCmllPThzH+/SFonVadWrd2cVuoXeTNFOIBDOAYHzqAOV9CAJggYwxM8w4v1aL1ab9b7z2jBynf24Q+sj2+/YpIv</latexit>cN
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

RDM

Local detector

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂

STEP 4.

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂
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Creation operator

<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="r3T3p2tMBRG+nWwczitJuSX31uA=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgTKChjJIOImUWNH5sgmnnM/W3RopsvINtFDRIVo+h4J/4WxcQMJUo5kd7e6EiRQGXffTWVldW9/YrGxVt3d29/ZrB4cdE6eag89jGeteyAxIocBHgRJ6iQYWhRK64fQm97uPoI2I1T3OEggiNlFiLDhDK/mDUYxmWKu7DbcAXSZeSeqkRHtY+7I5nkagkEtmTN9zEwwyplFwCfPqIDWQMD5lE+hbqlgEJsiKY+f0NDUMY5qApkLSQoTfiYxFxsyi0E5GDB/MopeL/3n9FMdXQSZUkiIoni9CIaFYZLgWtgWgI6EBkeWXAxWKcqYZImhBGedWTG0tVduHt/j9MumcN7xmo3l3UW9dl81UyDE5IWfEI5ekRW5Jm/iEE0GeyDN5cWbOq/PmvP+Mrjhl5oj8gfPxDadAk1I=</latexit>. . .

<latexit sha1_base64="9+wetZStjcqnbEmAumRrpdSeYng=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqEMgjykxIrOl0045fzQ3RqErHwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9cxYawFtkWoQt3zuEElA2yTJIW9SCP3PYVdb3qZ+d171EaGwS09Ruj6fBLIsRScUulGDJ1htWbX7RxskTgFqUGB1rD6NRiFIvYxIKG4MX3HjshNuCYpFM4qg9hgxMWUT7Cf0oD7aNwkjzpjR7HhFLIINZOK5SL+3ki4b8yj76WTPqc7M+9l4n9eP6bxuZvIIIoJA5EdIqkwP2SElmkHyEZSIxHPkiOTARNccyLUknEhUjFOS6mkfTjz3y+SzkndadQb16e15kXRTBkO4BCOwYEzaMIVtKANAibwBM/wYj1Yr9ab9f4zWrKKnX34A+vjG5IvkhI=</latexit>c1
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+
<latexit sha1_base64="j66NeXcVOXK9K76rcA9YbKzjAoo=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjFKCLREMZBHlISRStL5twyvmhuzUosvIJtFDRIVq+h4J/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p0H1EYG/h3NQhx4MPHlWAqgRLoVw9qwXLGrdga+TJycVFiO5rD81R8FIvLQJ6HAmJ5jhzSIQZMUCuelfmQwBDGFCfYS6oOHZhBnUef8JDJAAQ9Rc6l4JuLvjRg8Y2aem0x6QPdm0UvF/7xeROOLQSz9MCL0RXqIpMLskBFaJh0gH0mNRJAmRy59LkADEWrJQYhEjJJSSkkfzuL3y6Rdqzr1av3mrNK4zJspsiN2zE6Zw85Zg12zJmsxwSbsiT2zF+vRerXerPef0YKV7xyyP7A+vgGTvpIT</latexit>c2

<latexit sha1_base64="NL3Ay0lCgXr0vrPKyD0uruglebk=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBBegi0VAGQR5SEkXnyyaccn7obg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xuUElfWySJIWdUCP3XIVtd3KV+u0H1EYG/h1NQ+x7fOzLkRScEulWDE4H5YpdtTOwReLkpAI5GoPyV28YiMhDn4TixnQdO6R+zDVJoXBW6kUGQy4mfIzdhPrcQ9OPs6gzdhQZTgELUTOpWCbi742Ye8ZMPTeZ9Djdm3kvFf/zuhGNLvqx9MOI0BfpIZIKs0NGaJl0gGwoNRLxNDky6TPBNSdCLRkXIhGjpJRS0ocz//0iaZ1UnVq1dnNWqV/mzRThAA7hGBw4hzpcQwOaIGAMT/AML9aj9Wq9We8/owUr39mHP7A+vgGVTZIU</latexit>c3
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

<latexit sha1_base64="sIE0SkF9AxJHpeBYZ4FQ0kREhiE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCtBFoqFCQZCHlETR+bIJp5wfuluDIiufQAsVHaLleyj4F2zjAhKmGs3samfHDZU0ZNufVmFpeWV1rbhe2tjc2t4p7+61TBBpgU0RqEB3XG5QSR+bJElhJ9TIPVdh251cpn77AbWRgX9H0xD7Hh/7ciQFp0S6FYPrQbliV+0MbJE4OalAjsag/NUbBiLy0CehuDFdxw6pH3NNUiiclXqRwZCLCR9jN6E+99D04yzqjB1FhlPAQtRMKpaJ+Hsj5p4xU89NJj1O92beS8X/vG5Eo/N+LP0wIvRFeoikwuyQEVomHSAbSo1EPE2OTPpMcM2JUEvGhUjEKCmllPThzH+/SFonVadWrd2cVuoXeTNFOIBDOAYHzqAOV9CAJggYwxM8w4v1aL1ab9b7z2jBynf24Q+sj2+/YpIv</latexit>cN
<latexit sha1_base64="u1xdf03O73YspPUF4tIL+yT9uw8=">AAAB83icbVDLSsNAFJ34rPVVdelmsAiCUBKRqruCG5ct2Ae0oUymt3XoZBJm7ggl9Avc6sqduPWDXPgvJjELbT2rwzn3cs89QSyFQdf9dFZW19Y3Nktb5e2d3b39ysFhx0RWc2jzSEa6FzADUihoo0AJvVgDCwMJ3WB6m/ndR9BGROoeZzH4IZsoMRacYSq1zoeVqltzc9Bl4hWkSgo0h5WvwSjiNgSFXDJj+p4bo58wjYJLmJcH1kDM+JRNoJ9SxUIwfpIHndNTaxhGNAZNhaS5CL83EhYaMwuDdDJk+GAWvUz8z+tbHF/7iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppWU0z68xe+XSeei5tVr9dZltXFTNFMix+SEnBGPXJEGuSNN0iacAHkiz+TFsc6r8+a8/4yuOMXOEfkD5+MbD2ORNg==</latexit>

+

RDM

Local detector

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂

STEP 4.

<latexit sha1_base64="Ruo9MwK9Fxru+/8Otlzk3KDvvRI=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEglBsRWtL5vklPNDd2ukKMpX0EJFh2j5GAr+Bdu4gISpRjO72tnxYyUN2fanVVpZXVvfKG9WtrZ3dveq+wcdEyVaYFtEKtJdHwwqGWKbJCnsxhoh8BXe+5PrzL9/RG1kFN7RNEYvgFEoh1IApdKDOwbirh5H/WrNrts5+DJxClJjBVr96pc7iEQSYEhCgTE9x47Jm4EmKRTOK25iMAYxgRH2UhpCgMab5YHn/CQxQBGPUXOpeC7i740ZBMZMAz+dDIDGZtHLxP+8XkLDS28mwzghDEV2iKTC/JARWqZNIB9IjUSQJUcuQy5AAxFqyUGIVEzSaippH87i98ukc1Z3GvXG7XmteVU0U2ZH7JidModdsCa7YS3WZoIF7Ik9sxdrbr1ab9b7z2jJKnYO2R9YH99BDJS5</latexit>

ω̂
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<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i
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<latexit sha1_base64="KZJghmh6pQsR+TQBkxBlPJ9JwWc=">AAACDHicbVDLSgNBEJyNrxhfq14EL4NBiCDLbiJRD0LAi8eI5gFJDLOTThwy+2CmVwghfoJf4VVP3sSr/+DBf3F3zUGjRR+Kqm66u9xQCo22/WFk5uYXFpeyy7mV1bX1DXNzq66DSHGo8UAGqukyDVL4UEOBEpqhAua5Ehru8DzxG3egtAj8axyF0PHYwBd9wRnGUtfcuaoVSgdd55C20xrcFOkZta1S18zblp2C/iXOlOTJFNWu+dnuBTzywEcumdYtxw6xM2YKBZcwybUjDSHjQzaAVkx95oHujNMPJnQ/0gwDGoKiQtJUhJ8TY+ZpPfLcuNNjeKtnvUT8z2tF2D/pjIUfRgg+TxahkJAu0lyJOBqgPaEAkSWXAxU+5UwxRFCCMs5jMYqzysV5OLPf/yX1ouWUrfLlUb5yOk0mS3bJHikQhxyTCrkgVVIjnNyTR/JEno0H48V4Nd6+WzPGdGab/ILx/gU3Qpd/</latexit>

SU(3)1, g2 = 0.3

<latexit sha1_base64="47J/9hqHgKyXrrvz4BI6wDC890E=">AAAB+XicbVC7SgNBFL3rM8ZX1NJmMAhWYVckaiEEbCwsIpgHJEuYndzEIbMPZu4KYclH2GplJ7Z+jYX/4u66hSae6nDOvdxzjxcpaci2P62l5ZXVtfXSRnlza3tnt7K33zZhrAW2RKhC3fW4QSUDbJEkhd1II/c9hR1vcp35nUfURobBPU0jdH0+DuRICk6p1LllV8yx7UGlatfsHGyROAWpQoHmoPLVH4Yi9jEgobgxPceOyE24JikUzsr92GDExYSPsZfSgPto3CSPO2PHseEUsgg1k4rlIv7eSLhvzNT30kmf04OZ9zLxP68X0+jCTWQQxYSByA6RVJgfMkLLtAdkQ6mRiGfJkcmACa45EWrJuBCpGKfFlNM+nPnvF0n7tObUa/W7s2rjsmimBIdwBCfgwDk04Aaa0AIBE3iCZ3ixEuvVerPef0aXrGLnAP7A+vgGyciSoQ==</latexit>

L = 100



<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i

<latexit sha1_base64="is2U2XHWR+PMXsE0rXdes8/9Z/s=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt2ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BcyORdg==</latexit>

k

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→
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<latexit sha1_base64="KZJghmh6pQsR+TQBkxBlPJ9JwWc=">AAACDHicbVDLSgNBEJyNrxhfq14EL4NBiCDLbiJRD0LAi8eI5gFJDLOTThwy+2CmVwghfoJf4VVP3sSr/+DBf3F3zUGjRR+Kqm66u9xQCo22/WFk5uYXFpeyy7mV1bX1DXNzq66DSHGo8UAGqukyDVL4UEOBEpqhAua5Ehru8DzxG3egtAj8axyF0PHYwBd9wRnGUtfcuaoVSgdd55C20xrcFOkZta1S18zblp2C/iXOlOTJFNWu+dnuBTzywEcumdYtxw6xM2YKBZcwybUjDSHjQzaAVkx95oHujNMPJnQ/0gwDGoKiQtJUhJ8TY+ZpPfLcuNNjeKtnvUT8z2tF2D/pjIUfRgg+TxahkJAu0lyJOBqgPaEAkSWXAxU+5UwxRFCCMs5jMYqzysV5OLPf/yX1ouWUrfLlUb5yOk0mS3bJHikQhxyTCrkgVVIjnNyTR/JEno0H48V4Nd6+WzPGdGab/ILx/gU3Qpd/</latexit>

SU(3)1, g2 = 0.3

<latexit sha1_base64="47J/9hqHgKyXrrvz4BI6wDC890E=">AAAB+XicbVC7SgNBFL3rM8ZX1NJmMAhWYVckaiEEbCwsIpgHJEuYndzEIbMPZu4KYclH2GplJ7Z+jYX/4u66hSae6nDOvdxzjxcpaci2P62l5ZXVtfXSRnlza3tnt7K33zZhrAW2RKhC3fW4QSUDbJEkhd1II/c9hR1vcp35nUfURobBPU0jdH0+DuRICk6p1LllV8yx7UGlatfsHGyROAWpQoHmoPLVH4Yi9jEgobgxPceOyE24JikUzsr92GDExYSPsZfSgPto3CSPO2PHseEUsgg1k4rlIv7eSLhvzNT30kmf04OZ9zLxP68X0+jCTWQQxYSByA6RVJgfMkLLtAdkQ6mRiGfJkcmACa45EWrJuBCpGKfFlNM+nPnvF0n7tObUa/W7s2rjsmimBIdwBCfgwDk04Aaa0AIBE3iCZ3ixEuvVerPef0aXrGLnAP7A+vgGyciSoQ==</latexit>

L = 100



D
en

sit
y

Position
<latexit sha1_base64="4idUfFkkfnrt1uoWgXheWQ1RtVU="></latexit>

|⌦i

<latexit sha1_base64="is2U2XHWR+PMXsE0rXdes8/9Z/s=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmErt2ahac+tuDrpKvILUSIHWqPo1HEfchqCQS2bMwHNj9BOmUXAJi8rQGogZn7EpDFKqWAjGT/KgC3pmDcOIxqCpkDQX4fdGwkJj5mGQToYMH8yyl4n/eQOLk2s/ESq2CIpnh1BIyA8ZrkXaANCx0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3/P0q6V7UvUa90b6sNW+KZsrkhJySc+KRK9Ikd6RFOoQTIE/kmbw41nl13pz3n9GSU+wckz9wPr4BcyORdg==</latexit>

k

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→

Slide 25

<latexit sha1_base64="KZJghmh6pQsR+TQBkxBlPJ9JwWc=">AAACDHicbVDLSgNBEJyNrxhfq14EL4NBiCDLbiJRD0LAi8eI5gFJDLOTThwy+2CmVwghfoJf4VVP3sSr/+DBf3F3zUGjRR+Kqm66u9xQCo22/WFk5uYXFpeyy7mV1bX1DXNzq66DSHGo8UAGqukyDVL4UEOBEpqhAua5Ehru8DzxG3egtAj8axyF0PHYwBd9wRnGUtfcuaoVSgdd55C20xrcFOkZta1S18zblp2C/iXOlOTJFNWu+dnuBTzywEcumdYtxw6xM2YKBZcwybUjDSHjQzaAVkx95oHujNMPJnQ/0gwDGoKiQtJUhJ8TY+ZpPfLcuNNjeKtnvUT8z2tF2D/pjIUfRgg+TxahkJAu0lyJOBqgPaEAkSWXAxU+5UwxRFCCMs5jMYqzysV5OLPf/yX1ouWUrfLlUb5yOk0mS3bJHikQhxyTCrkgVVIjnNyTR/JEno0H48V4Nd6+WzPGdGab/ILx/gU3Qpd/</latexit>

SU(3)1, g2 = 0.3

<latexit sha1_base64="47J/9hqHgKyXrrvz4BI6wDC890E=">AAAB+XicbVC7SgNBFL3rM8ZX1NJmMAhWYVckaiEEbCwsIpgHJEuYndzEIbMPZu4KYclH2GplJ7Z+jYX/4u66hSae6nDOvdxzjxcpaci2P62l5ZXVtfXSRnlza3tnt7K33zZhrAW2RKhC3fW4QSUDbJEkhd1II/c9hR1vcp35nUfURobBPU0jdH0+DuRICk6p1LllV8yx7UGlatfsHGyROAWpQoHmoPLVH4Yi9jEgobgxPceOyE24JikUzsr92GDExYSPsZfSgPto3CSPO2PHseEUsgg1k4rlIv7eSLhvzNT30kmf04OZ9zLxP68X0+jCTWQQxYSByA6RVJgfMkLLtAdkQ6mRiGfJkcmACa45EWrJuBCpGKfFlNM+nPnvF0n7tObUa/W7s2rjsmimBIdwBCfgwDk04Aaa0AIBE3iCZ3ixEuvVerPef0aXrGLnAP7A+vgGyciSoQ==</latexit>

L = 100
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Detection

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→
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Two main channels

Detection

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→
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Two main channels

Detection

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→
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Resonance
<latexit sha1_base64="UqCgzQseRk/2q9wBWe7vsegU08w="></latexit>

EX,j = Etot → E0++ → E0→→

Two main channels

Detection

<latexit sha1_base64="vEfkj+tFr3S0QgkLinPfviiC4oA=">AAAB+HicbVC7TsNAEDyHVwivACXNiQgJKVJkIxQoI2gog0QeUmKi82UTjpzP1t0aKVj5B1qo6BAtf0PBv2AbF5Aw1WhmVzs7XiiFQdv+tApLyyura8X10sbm1vZOeXevbYJIc2jxQAa66zEDUihooUAJ3VAD8z0JHW9ymfqdB9BGBOoGpyG4PhsrMRKcYSK17du4Wp0NyhW7Zmegi8TJSYXkaA7KX/1hwCMfFHLJjOk5dohuzDQKLmFW6kcGQsYnbAy9hCrmg3HjLO2MHkWGYUBD0FRImonweyNmvjFT30smfYZ3Zt5Lxf+8XoSjczcWKowQFE8PoZCQHTJci6QGoEOhAZGlyYEKRTnTDBG0oIzzRIySXkpJH87894ukfVJz6rX69WmlcZE3UyQH5JAcE4eckQa5Ik3SIpzckyfyTF6sR+vVerPef0YLVr6zT/7A+vgGcj2TIg==</latexit>

0++ <latexit sha1_base64="RMVmeDr0KCQZyKm1yvW8cpsXusk=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJJpGNUKCMoKEMEnlIiYnOl004cj5bd2ukYOUfaKGiQ7T8DQX/gm1cQMJUo5ld7ex4oRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CSLNocUDGeiuxwxIoaCFAiV0Qw3M9yR0vMll6nceQBsRqBuchuD6bKzESHCGidS2b+NqdTYoV+yanYEuEicnFZKjOSh/9YcBj3xQyCUzpufYIbox0yi4hFmpHxkIGZ+wMfQSqpgPxo2ztDN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//N6EY7O3VioMEJQPD2EQkJ2yHAtkhqADoUGRJYmByoU5UwzRNCCMs4TMUp6KSV9OPPfL5L2Sc2p1+rXp5XGRd5MkRyQQ3JMHHJGGuSKNEmLcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xt4f5Mm</latexit>

0→→



<latexit sha1_base64="oq8hJ61xgOdFKBZrxltVF8UKE1E=">AAACEXicbVDLSgNBEJyNrxhfqx5FGAyCEAi7IlFvAS8eI5gHJGuYnXTi4OyDmV4hLDn5CX6FVz15E69+gQf/xd3NHmJiHZqiqpvuLjeUQqNlfRuFpeWV1bXiemljc2t7x9zda+kgUhyaPJCB6rhMgxQ+NFGghE6ogHmuhLb7cJX67UdQWgT+LY5DcDw28sVQcIaJ1DcPrbu4UplMK+1hQGeFvlm2qlYGukjsnJRJjkbf/OkNAh554COXTOuubYXoxEyh4BImpV6kIWT8gY2gm1CfeaCdOHtjQo8jzZIDQlBUSJqJMDsRM0/rsecmnR7Dez3vpeJ/XjfC4YUTCz+MEHyeLkIhIVukuRJJPkAHQgEiSy8HKnzKmWKIoARlnCdilARWSvKw579fJK3Tql2r1m7OyvXLPJkiOSBH5ITY5JzUyTVpkCbh5Im8kFfyZjwb78aH8TltLRj5zD75A+PrF72Qm0M=</latexit>

0++0++ → 0++0++

Entanglement entropy in the weak coupling regime
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<latexit sha1_base64="oq8hJ61xgOdFKBZrxltVF8UKE1E=">AAACEXicbVDLSgNBEJyNrxhfqx5FGAyCEAi7IlFvAS8eI5gHJGuYnXTi4OyDmV4hLDn5CX6FVz15E69+gQf/xd3NHmJiHZqiqpvuLjeUQqNlfRuFpeWV1bXiemljc2t7x9zda+kgUhyaPJCB6rhMgxQ+NFGghE6ogHmuhLb7cJX67UdQWgT+LY5DcDw28sVQcIaJ1DcPrbu4UplMK+1hQGeFvlm2qlYGukjsnJRJjkbf/OkNAh554COXTOuubYXoxEyh4BImpV6kIWT8gY2gm1CfeaCdOHtjQo8jzZIDQlBUSJqJMDsRM0/rsecmnR7Dez3vpeJ/XjfC4YUTCz+MEHyeLkIhIVukuRJJPkAHQgEiSy8HKnzKmWKIoARlnCdilARWSvKw579fJK3Tql2r1m7OyvXLPJkiOSBH5ITY5JzUyTVpkCbh5Im8kFfyZjwb78aH8TltLRj5zD75A+PrF72Qm0M=</latexit>

0++0++ → 0++0++

Entanglement entropy in the weak coupling regime

Abelian Non-Abelian
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IV. OUTLOOK



Future goals

1D non-abelian models with matter 2D QED in high-g with adiabatic

<latexit sha1_base64="9eGe7FLB8O7ifW0ohzTK8aAc7Fw=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESGFJrIjFKCLREMZBE4iJVZ0vmzCKeezdbdGiqx8Ay1UdIiWz6HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwY8JYc3B5KEPd85kBKRS4KFBCL9LAAl9C159eZ373EbQRobrHWQRewCZKjAVnmErunVtrnA0rVbtu56DLxClIlRRoDytfg1HI4wAUcsmM6Tt2hF7CNAouYV4exAYixqdsAv2UKhaA8ZI87JyexoZhSCPQVEiai/B7I2GBMbPATycDhg9m0cvE/7x+jONLLxEqihEUzw6hkJAfMlyLtAWgI6EBkWXJgQpFOdMMEbSgjPNUjNNaymkfzuL3y6TTqDvNevP2vNq6KpopkWNyQmrEIRekRW5Im7iEE0GeyDN5sWbWq/Vmvf+MrljFzhH5A+vjGzUWkl4=</latexit>

SU(2)

<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)
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Future goals

1D non-abelian models with matter 2D QED in high-g with adiabatic

Wannier functions in 2D ? Quantum simulation ?

<latexit sha1_base64="9eGe7FLB8O7ifW0ohzTK8aAc7Fw=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESGFJrIjFKCLREMZBE4iJVZ0vmzCKeezdbdGiqx8Ay1UdIiWz6HgX7CNC0iYajSzq50dP5LCoG1/Wiura+sbm6Wt8vbO7t5+5eCwY8JYc3B5KEPd85kBKRS4KFBCL9LAAl9C159eZ373EbQRobrHWQRewCZKjAVnmErunVtrnA0rVbtu56DLxClIlRRoDytfg1HI4wAUcsmM6Tt2hF7CNAouYV4exAYixqdsAv2UKhaA8ZI87JyexoZhSCPQVEiai/B7I2GBMbPATycDhg9m0cvE/7x+jONLLxEqihEUzw6hkJAfMlyLtAWgI6EBkWXJgQpFOdMMEbSgjPNUjNNaymkfzuL3y6TTqDvNevP2vNq6KpopkWNyQmrEIRekRW5Im7iEE0GeyDN5sWbWq/Vmvf+MrljFzhH5A+vjGzUWkl4=</latexit>

SU(2)

<latexit sha1_base64="OaE6wGoZfQv8yQPv5iA1ShYoFw8=">AAAB93icbVC7TsNAEDyHVwivACXNiQgpNJENKEAXiYYyCJxESqzofNmEU85n626NFFn5Blqo6BAtn0PBv2AbFxCYajSzq50dP5LCoG1/WKWl5ZXVtfJ6ZWNza3unurvXMWGsObg8lKHu+cyAFApcFCihF2lggS+h60+vMr/7ANqIUN3hLAIvYBMlxoIzTCX31q2fHg+rNbth56B/iVOQGinQHlY/B6OQxwEo5JIZ03fsCL2EaRRcwrwyiA1EjE/ZBPopVSwA4yV52Dk9ig3DkEagqZA0F+HnRsICY2aBn04GDO/NopeJ/3n9GMcXXiJUFCMonh1CISE/ZLgWaQtAR0IDIsuSAxWKcqYZImhBGeepGKe1VNI+nMXv/5LOScNpNpo3Z7XWZdFMmRyQQ1InDjknLXJN2sQlnAjySJ7IszWzXqxX6+17tGQVO/vkF6z3Lzamkl8=</latexit>

SU(3)
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Thank you for your attention!

S. Montangero

P. Silvi

M. Rigobello

Eprint

P. Majcen



SUPPLEMENTAL MATERIAL



<latexit sha1_base64="xrGfe7tikb8L4P+T8Fls06n3MIo="></latexit>

g2

2a

∑

ω

Ê2
ω → 1

2g2a

∑

↭
Tr(Û↭ + Û †

↭)
<latexit sha1_base64="s9rvL+9LjlvFguP+iJGAqEebpYI=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoPgKeyKRD0IAS85RjAPSZbQO+kkQ2YfzPQKIeQrvOrJm3j1Yzz4L+6ue9BonYqqbrq6vEhJQ7b9YRVWVtfWN4qbpa3tnd298v5B24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW96k/qdB9RGhsEdzSJ0fRgHciQFUCLd9ydAvMGv+aBcsat2Bv6XODmpsBzNQfmzPwxF7GNAQoExPceOyJ2DJikULkr92GAEYgpj7CU0AB+NO88CL/hJbIBCHqHmUvFMxJ8bc/CNmfleMukDTcyyl4r/eb2YRpfuXAZRTBiI9BBJhdkhI7RMmkA+lBqJIE2OXAZcgAYi1JKDEIkYJ9WUkj6c5e//kvZZ1alVa7fnlfpV3kyRHbFjdsocdsHqrMGarMUE89kje2LP1sJ6sV6tt+/RgpXvHLJfsN6/AOLDk9k=</latexit>

Ĥ =

<latexit sha1_base64="StobmrpTnSdE+N8nWI6Bar/+zcQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptd1StuXU3B10lXkFqpEBrVP0ajiNuQ1DIJTNm4Lkx+gnTKLiERWVoDcSMz9gUBilVLATjJ3nQBT2zhmFEY9BUSJqL8HsjYaEx8zBIJ0OGD2bZy8T/vIHFybWfCBVbBMWzQygk5IcM1yJtAOhYaEBkWXKgQlHONEMELSjjPBVtWkkl7cNb/n6VdC/qXqPeaF/WmjdFM2VyQk7JOfHIFWmSO9IiHcIJkCfyTF4c67w6b877z2jJKXaOyR84H98XLpE7</latexit>

0
<latexit sha1_base64="84FgRZP8KNERkSANFAcWVlZ9Fhw=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEAnSRaCiDIA8pMdH5sjGnnM/W3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzteJIVB2/60lpZXVtfWSxvlza3tnd3K3n7HhLHm0OahDHXPYwakUNBGgRJ6kQYWeBK63uQy87sPoI0I1S1OI3AD5isxFpxhKt34d/VhpWrX7Bx0kTgFqZICrWHlazAKeRyAQi6ZMX3HjtBNmEbBJczKg9hAxPiE+dBPqWIBGDfJo87ocWwYhjQCTYWkuQi/NxIWGDMNvHQyYHhv5r1M/M/rxzg+dxOhohhB8ewQCgn5IcO1SDsAOhIaEFmWHKhQlDPNEEELyjhPxTgtpZz24cx/v0g69ZrTqDWuT6vNi6KZEjkkR+SEOOSMNMkVaZE24cQnT+SZvFiP1qv1Zr3/jC5Zxc4B+QPr4xuYcpIW</latexit>

g2

Slide 13

separable 
(flat bands)

strong coupling

(2-nd order hopping)

weak coupling



If the states of the top legs are known

fixing OBCs

from longitudinal polarization 
and from Gauss’ Law
(all links are known)

Known duality for 

Ladder

3-Potts model

<latexit sha1_base64="0l8BB91qIWntBLbZaeofc+9VtVI=">AAAB/nicbVC7TsNAEDyHVwivACXNiQiJKrIBBegi0VAGiTxEbEXnyyaccj5bd2ukyIrEV9BCRYdo+RUK/gXbuICEqUYzu9rZ8SMpDNr2p1VaWl5ZXSuvVzY2t7Z3qrt7HRPGmkObhzLUPZ8ZkEJBGwVK6EUaWOBL6PqTq8zvPoA2IlS3OI3AC9hYiZHgDFPJdQOG976f3M0Gp4Nqza7bOegicQpSIwVag+qXOwx5HIBCLpkxfceO0EuYRsElzCpubCBifMLG0E+pYgEYL8kzz+hRbBiGNAJNhaS5CL83EhYYMw38dDLLaOa9TPzP68c4uvASoaIYQfHsEAoJ+SHDtUjLADoUGhBZlhyoUJQzzRBBC8o4T8U4baeS9uHMf79IOid1p1Fv3JzVmpdFM2VyQA7JMXHIOWmSa9IibcJJRJ7IM3mxHq1X6816/xktWcXOPvkD6+MbyVuWJw==</latexit>Z3

S. Pradhan, A. Maroncelli, E. Ercolessi Phys. Rev. B 109, 064410

Slide 16



3-body operator2-body

<latexit sha1_base64="d2XaJCPRHPuvr7+Q98DUlpP3IyM=">AAACAHicbVA9TwJBEN3zE/ELtbTZSEysyJ0xqB2JjSUmHpAAkrllgA17H+7OmhBC46+w1crO2PpPLPwvHieFgq96eW8m8+YFiZKGXPfTWVpeWV1bz23kN7e2d3YLe/s1E1st0BexinUjAINKRuiTJIWNRCOEgcJ6MLya+vUH1EbG0S2NEmyH0I9kTwqgVLprDYC432mZewsaO4WiW3Iz8EXizUiRzVDtFL5a3VjYECMSCoxpem5C7TFokkLhJN+yBhMQQ+hjM6URhGja4yz1hB9bAxTzBDWXimci/t4YQ2jMKAzSyRBoYOa9qfif17TUu2iPZZRYwkhMD5FUmB0yQsu0DuRdqZEIpsmRy4gL0ECEWnIQIhVt2k8+7cOb/36R1E5LXrlUvjkrVi5nzeTYITtiJ8xj56zCrlmV+UwwzZ7YM3txHp1X5815/xldcmY7B+wPnI9vJleW5w==</latexit>

Û↭
<latexit sha1_base64="ZEvY00u4/BMq6YE5wDB1HxxBgjg=">AAAB+nicbVDLSgNBEJyNrxhfUY9eBoPgKewGiXoLiOAxgnlAsobeSScZMvtgplcIa37Cq568iVd/xoP/4mbNQRPrVFR109XlRUoasu1PK7eyura+kd8sbG3v7O4V9w+aJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseeOrmd96QG1kGNzRJELXh2EgB1IApVK7OwLi1/eVXrFkl+0MfJk4c1Jic9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFrqxwQjEGIbYSWkAPho3yfJO+UlsgEIeoeZS8UzE3xsJ+MZMfC+d9IFGZtGbif95nZgGF24igygmDMTsEEmF2SEjtEyLQN6XGolglhy5DLgADUSoJQchUjFOmymkfTiL3y+TZqXsVMvV27NS7XLeTJ4dsWN2yhx2zmrshtVZgwmm2BN7Zi/Wo/VqvVnvP6M5a75zyP7A+vgG1JCT3w==</latexit>

Ê2

This is the encoding used with MPS

library used for SU(3)
(matrix elements)

Quantum simulator?
<latexit sha1_base64="Ue9URT1GfHfHXZxgaCnGy7ycenI=">AAAB93icbVA9SwNBEJ3zM8avqKXNYhCswp1K1EII2FhG8JJAEsLeZhKX7H2wOyeEI7/BVis7sfXnWPhfvDuv0MRXPd6bYd48L1LSkG1/WkvLK6tr66WN8ubW9s5uZW+/ZcJYC3RFqELd8bhBJQN0SZLCTqSR+57Ctje5yfz2I2ojw+CephH2fT4O5EgKTqnkDtk1OxtUqnbNzsEWiVOQKhRoDipfvWEoYh8DEoob03XsiPoJ1ySFwlm5FxuMuJjwMXZTGnAfTT/Jw87YcWw4hSxCzaRiuYi/NxLuGzP1vXTS5/Rg5r1M/M/rxjS67CcyiGLCQGSHSCrMDxmhZdoCsqHUSMSz5MhkwATXnAi1ZFyIVIzTWsppH87894ukdVpz6rX63Xm1cVU0U4JDOIITcOACGnALTXBBgIQneIYXa2q9Wm/W+8/oklXsHMAfWB/fEPqSRw==</latexit>

d = 3

Slide 17



a

b

c

d

a - c d - b a - c = d - b a + b = c + d

a

P - a

c

P - c

a - c

P = a + b = c + d = ...
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SU(3) singlets on a T-junction



Corner operator

In U(1) case, all these coefficients are 1



 matrix with 27 non-vanishing matrix elements
<latexit sha1_base64="E3MDnCkjN2sowNU9RmaRS9v5z/w=">AAAB/nicbVDLSsNAFJ3UV62vqks3g0VwVZIire4KblxWsA9oQplMb+vQSTLM3AglFPwKt7pyJ279FRf+i0nMQlvP6nDOvZx7j6+kMGjbn1ZpbX1jc6u8XdnZ3ds/qB4e9UwUaw5dHslID3xmQIoQuihQwkBpYIEvoe/PrjO//wDaiCi8w7kCL2DTUEwEZ5hKbqNFXRQBGNpojao1u27noKvEKUiNFOiMql/uOOJxACFyyYwZOrZCL2EaBZewqLixAcX4jE1hmNKQpTlekt+8oGexYRhRBZoKSXMRfm8kLDBmHvjpZMDw3ix7mfifN4xxcuklIlQxQsizIBQS8iDDtUjLADoWGhBZdjlQEVLONEMELSjjPBXjtJ1K2oez/P0q6TXqTrPevL2ota+KZsrkhJySc+KQFmmTG9IhXcKJIk/kmbxYj9ar9Wa9/4yWrGLnmPyB9fENBFiVCQ==</latexit>

27→ 27

<latexit sha1_base64="d2XaJCPRHPuvr7+Q98DUlpP3IyM=">AAACAHicbVA9TwJBEN3zE/ELtbTZSEysyJ0xqB2JjSUmHpAAkrllgA17H+7OmhBC46+w1crO2PpPLPwvHieFgq96eW8m8+YFiZKGXPfTWVpeWV1bz23kN7e2d3YLe/s1E1st0BexinUjAINKRuiTJIWNRCOEgcJ6MLya+vUH1EbG0S2NEmyH0I9kTwqgVLprDYC432mZewsaO4WiW3Iz8EXizUiRzVDtFL5a3VjYECMSCoxpem5C7TFokkLhJN+yBhMQQ+hjM6URhGja4yz1hB9bAxTzBDWXimci/t4YQ2jMKAzSyRBoYOa9qfif17TUu2iPZZRYwkhMD5FUmB0yQsu0DuRdqZEIpsmRy4gL0ECEWnIQIhVt2k8+7cOb/36R1E5LXrlUvjkrVi5nzeTYITtiJ8xj56zCrlmV+UwwzZ7YM3txHp1X5815/xldcmY7B+wPnI9vJleW5w==</latexit>

Û↭

Plaquette operator

In U(1) case, all these coefficients are 1

3 3 3
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<latexit sha1_base64="xH4gwsEZilxRnPCMHFC6VdF9Wjs=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAbpINJRBIg8psaL1ZRNOOZ+tuzVSFCK+ghYqOkTLt1DwL9jBBSRMNZrZ1c5OECtpyXU/naXlldW19cJGcXNre2e3tLfftFFiBDZEpCLTDsCikhobJElhOzYIYaCwFYyuMr91j8bKSN/SOEY/hKGWAymAUqnzwFu8a0APFfZKZbfizsAXiZeTMstR75W+uv1IJCFqEgqs7XhuTP4EDEmhcFrsJhZjECMYYielGkK0/mQWecqPEwsU8RgNl4rPRPy9MYHQ2nEYpJMh0J2d9zLxP6+T0ODCn0gdJ4RaZIdIKpwdssLItAvkfWmQCLLkyKXmAgwQoZEchEjFJC2nmPbhzX+/SJqnFa9aqd6clWuXeTMFdsiO2Anz2DmrsWtWZw0mWMSe2DN7cR6dV+fNef8ZXXLynQP2B87HN2cJlVc=</latexit>

|W →

<latexit sha1_base64="8p/sdvTbN5rcz2JpHtynubULWVQ=">AAACBHicbVA9TwJBEN3zE/Hr1NJmIzGxInfGoHYkNnZiIh8JEDK3DLhhb++yO0dCkNZfYauVnbH1f1j4X7xDCgVf9fLeTObNC2IlLXnep7O0vLK6tp7byG9ube/sunv7NRslRmBVRCoyjQAsKqmxSpIUNmKDEAYK68HgKvPrQzRWRvqORjG2Q+hr2ZMCKJU6rvvAWzch9oG3DOi+wo5b8IreFHyR+DNSYDNUOu5XqxuJJERNQoG1Td+LqT0GQ1IonORbicUYxAD62EyphhBtezxNPuHHiQWKeIyGS8WnIv7eGENo7SgM0skQ6N7Oe5n4n9dMqHfRHksdJ4RaZIdIKpwessLItBLkXWmQCLLkyKXmAgwQoZEchEjFJO0on/bhz3+/SGqnRb9ULN2eFcqXs2Zy7JAdsRPms3NWZteswqpMsCF7Ys/sxXl0Xp035/1ndMmZ7RywP3A+vgGzf5eo</latexit>

|!→
<latexit sha1_base64="qHxFKUSDw780C+fj7sr2DnSo5yY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIRCtBFoqEMEnlISRStL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTHBYNK+tgkSQo7oUbwXIVtd3qd+u0H1EYG/h3NQux7MPblSAqgRGr1JkC8PShX7KqdgS8TJycVlqMxKH/1hoGIPPRJKDCm69gh9WPQJIXCeakXGQxBTGGM3YT64KHpx1naOT+JDFDAQ9RcKp6J+HsjBs+Ymecmkx7QxCx6qfif141odNmPpR9GhL5ID5FUmB0yQsukBuRDqZEI0uTIpc8FaCBCLTkIkYhR0ksp6cNZ/H6ZtM6qTq1auz2v1K/yZorsiB2zU+awC1ZnN6zBmkywe/bEntmL9Wi9Wm/W+89owcp3DtkfWB/fwdGTTQ==</latexit>

Ŵ

<latexit sha1_base64="4JO7HlMN2sGXcWxsfskaUBVvYdo=">AAACAHicbVDLSsNAFJ3UV62vqks3g0UQhJKIVF0IBTcuK9gHtLFMprd16GQSZm6UErrxK9zqyp249U9c+C8mMQttPavDOfdyzz1eKIVB2/60CguLS8srxdXS2vrG5lZ5e6dlgkhzaPJABrrjMQNSKGiiQAmdUAPzPQltb3yZ+u170EYE6gYnIbg+GykxFJxhIt0+0At6THsgJT2iTr9csat2BjpPnJxUSI5Gv/zVGwQ88kEhl8yYrmOH6MZMo+ASpqVeZCBkfMxG0E2oYj4YN85ST+lBZBgGNARNhaSZCL83YuYbM/G9ZNJneGdmvVT8z+tGODxzY6HCCEHx9BAKCdkhw7VI6gA6EBoQWZocqFCUM80QQQvKOE/EKOmnlPThzH4/T1rHVadWrV2fVOrneTNFskf2ySFxyCmpkyvSIE3CiSZP5Jm8WI/Wq/Vmvf+MFqx8Z5f8gfXxDTHrlQg=</latexit>

w = 2ω+ 1
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<latexit sha1_base64="Tt6DuDGhGiD8dVd65IFr6okXkGw=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoMQQcKuSNRbxIvHCOYBSQi9k04cMvtgplcIS8Cv8Konb+LVX/Hgv7hZ96CJdSqquunqckMlDdn2p5VbWl5ZXcuvFzY2t7Z3irt7TRNEWmBDBCrQbRcMKuljgyQpbIcawXMVttzx9cxvPaA2MvDvaBJiz4ORL4dSACVS96o8PuHdwMMRHPeLJbtip+CLxMlIiWWo94tf3UEgIg99EgqM6Th2SL0YNEmhcFroRgZDEGMYYSehPnhoenGaecqPIgMU8BA1l4qnIv7eiMEzZuK5yaQHdG/mvZn4n9eJaHjRi6UfRoS+mB0iqTA9ZISWSRnIB1IjEcySI5c+F6CBCLXkIEQiRkk7haQPZ/77RdI8rTjVSvX2rFS7zJrJswN2yMrMYeesxm5YnTWYYCF7Ys/sxXq0Xq036/1nNGdlO/vsD6yPbzJvlSc=</latexit>

A(k,ω)



<latexit sha1_base64="ECEjLTGiml+8ceKzaA9l+4BK98M="></latexit>

ωj [Ô] = |→ε(t)|Ôĥj |ε(t)↑ ↓ →!|Ôĥj |!↑|

<latexit sha1_base64="21huAsgDALwtAjz26TGcfYfbVVs="></latexit>

ωj [X̂](t) ↭ ωj(t)→ c1ωj [ε̂1](t)→ c2ωj [ε̂2](t) ↑ ωj [X̂]min(t)

Resonance detector

Non-linear energy functional

total energy excess

<latexit sha1_base64="8A8i2LZ6jNTBeOufadqCO0SGh6E="></latexit>

c1ω̂1 + c2ω̂2 + X̂ = I

contributions from known particles

triangular inequality

<latexit sha1_base64="Q7ozO+8E4pZOXIR7ji+nkjo21gg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJAkV2hAJ0kWgog0QeUmJZ58smnHI+W3drpMjkJ2ihokO0/AwF/4JtXEDCVKOZXe3s+JEUBm370yqtrK6tb5Q3K1vbO7t71f2DrgljzaHDQxnqvs8MSKGggwIl9CMNLPAl9Pzpdeb3HkAbEao7nEXgBmyixFhwhqnU555zRrnX8Ko1u27noMvEKUiNFGh71a/hKORxAAq5ZMYMHDtCN2EaBZcwrwxjAxHjUzaBQUoVC8C4SZ53Tk9iwzCkEWgqJM1F+L2RsMCYWeCnkwHDe7PoZeJ/3iDG8aWbCBXFCIpnh1BIyA8ZrkVaBNCR0IDIsuRAhaKcaYYIWlDGeSrGaTOVtA9n8ftl0m3UnWa9eXtea10VzZTJETkmp8QhF6RFbkibdAgnkjyRZ/JiPVqv1pv1/jNasoqdQ/IH1sc3ROOThA==</latexit>c1, c2 are tuned in a way that this X 
contribution at the beginning 
of time evolution is vanishing

<latexit sha1_base64="Yj1unq+jUq5P1Jr2h+hboyD34k4=">AAAB/nicbVDLSsNAFJ34rPVVdelmsAgupCRFqm6k4MZlBfuANoTJ9LYOnSTDzI1QQsGvcKsrd+LWX3Hhv5jELLT1rA7n3Ms99/hKCoO2/WktLa+srq2XNsqbW9s7u5W9/Y6JYs2hzSMZ6Z7PDEgRQhsFSugpDSzwJXT9yXXmdx9AGxGFdzhV4AZsHIqR4AxTacA955Ryr06vqO1VqnbNzkEXiVOQKinQ8ipfg2HE4wBC5JIZ03dshW7CNAouYVYexAYU4xM2hn5KQxaAcZM884wex4ZhRBVoKiTNRfi9kbDAmGngp5MBw3sz72Xif14/xtGFm4hQxQghzw6hkJAfMlyLtAygQ6EBkWXJgYqQcqYZImhBGeepGKftlNM+nPnvF0mnXnMatcbtWbV5WTRTIofkiJwQh5yTJrkhLdImnCjyRJ7Ji/VovVpv1vvP6JJV7ByQP7A+vgHx7JRa</latexit>

c1, c2 > 0

<latexit sha1_base64="c/MruhmJjCWH162z5Z5ucDlD4BE="></latexit>

ωj(t) ↭ ωj [X̂](t) + c1ωj [ε̂1](t) + c2ωj [ε̂2](t)


