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Outline of the course

1. Introduction: Symmetries, degeneracies and representations.

2. Irreducible representations as building blocks. Application to molecular 
vibrations.

3. Operations with representations:  Physical properties and spectra.

4. Spin and double valued representations. Splitting of atomic orbitals in 
crystals.

5. Representation theory and electronic bands. 
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<latexit sha1_base64="GvBErdUbKRCPgi3CteFFughIfSs=">AAAB+HicbVDLSgNBEOyNrxhfq+LJy2gQBCHsBkGPQS8eI5gH5MXspDcZMvtgZlaIS/5FT6Le/A5/wL9xkuxBE+tU3VUN1eXFgivtON9WbmV1bX0jv1nY2t7Z3bP3D+oqSiTDGotEJJseVSh4iDXNtcBmLJEGnsCGN7qd6o1HlIpH4YMex9gJ6CDkPmdUm1XPPuq6bY9KguSCdMvtk/nQs4tOyZmBLBM3I0XIUO3ZX+1+xJIAQ80EVarlOrHupFRqzgROCu1EYUzZiA6wZWhIA1SddBZ/Qs78SBI9RDKbf3tTGig1DjzjCageqkVtuvxPayXav+6kPIwTjSEzFqP5iSA6ItMWSJ9LZFqMDaFMcpOSsCGVlGnTVcG87y4+u0zq5ZLrlNz7y2LlJisiD8dwCufgwhVU4A6qUAMGKbzAO3xYT9az9Wq9za05K7s5hD+wPn8AAV+RRQ==</latexit><latexit sha1_base64="GvBErdUbKRCPgi3CteFFughIfSs=">AAAB+HicbVDLSgNBEOyNrxhfq+LJy2gQBCHsBkGPQS8eI5gH5MXspDcZMvtgZlaIS/5FT6Le/A5/wL9xkuxBE+tU3VUN1eXFgivtON9WbmV1bX0jv1nY2t7Z3bP3D+oqSiTDGotEJJseVSh4iDXNtcBmLJEGnsCGN7qd6o1HlIpH4YMex9gJ6CDkPmdUm1XPPuq6bY9KguSCdMvtk/nQs4tOyZmBLBM3I0XIUO3ZX+1+xJIAQ80EVarlOrHupFRqzgROCu1EYUzZiA6wZWhIA1SddBZ/Qs78SBI9RDKbf3tTGig1DjzjCageqkVtuvxPayXav+6kPIwTjSEzFqP5iSA6ItMWSJ9LZFqMDaFMcpOSsCGVlGnTVcG87y4+u0zq5ZLrlNz7y2LlJisiD8dwCufgwhVU4A6qUAMGKbzAO3xYT9az9Wq9za05K7s5hD+wPn8AAV+RRQ==</latexit><latexit sha1_base64="GvBErdUbKRCPgi3CteFFughIfSs=">AAAB+HicbVDLSgNBEOyNrxhfq+LJy2gQBCHsBkGPQS8eI5gH5MXspDcZMvtgZlaIS/5FT6Le/A5/wL9xkuxBE+tU3VUN1eXFgivtON9WbmV1bX0jv1nY2t7Z3bP3D+oqSiTDGotEJJseVSh4iDXNtcBmLJEGnsCGN7qd6o1HlIpH4YMex9gJ6CDkPmdUm1XPPuq6bY9KguSCdMvtk/nQs4tOyZmBLBM3I0XIUO3ZX+1+xJIAQ80EVarlOrHupFRqzgROCu1EYUzZiA6wZWhIA1SddBZ/Qs78SBI9RDKbf3tTGig1DjzjCageqkVtuvxPayXav+6kPIwTjSEzFqP5iSA6ItMWSJ9LZFqMDaFMcpOSsCGVlGnTVcG87y4+u0zq5ZLrlNz7y2LlJisiD8dwCufgwhVU4A6qUAMGKbzAO3xYT9az9Wq9za05K7s5hD+wPn8AAV+RRQ==</latexit><latexit sha1_base64="GvBErdUbKRCPgi3CteFFughIfSs=">AAAB+HicbVDLSgNBEOyNrxhfq+LJy2gQBCHsBkGPQS8eI5gH5MXspDcZMvtgZlaIS/5FT6Le/A5/wL9xkuxBE+tU3VUN1eXFgivtON9WbmV1bX0jv1nY2t7Z3bP3D+oqSiTDGotEJJseVSh4iDXNtcBmLJEGnsCGN7qd6o1HlIpH4YMex9gJ6CDkPmdUm1XPPuq6bY9KguSCdMvtk/nQs4tOyZmBLBM3I0XIUO3ZX+1+xJIAQ80EVarlOrHupFRqzgROCu1EYUzZiA6wZWhIA1SddBZ/Qs78SBI9RDKbf3tTGig1DjzjCageqkVtuvxPayXav+6kPIwTjSEzFqP5iSA6ItMWSJ9LZFqMDaFMcpOSsCGVlGnTVcG87y4+u0zq5ZLrlNz7y2LlJisiD8dwCufgwhVU4A6qUAMGKbzAO3xYT9az9Wq9za05K7s5hD+wPn8AAV+RRQ==</latexit>

Splitting of p-orbitals in a crystal field (strong spin-orbit)
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From atoms to crystals
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Electron bands in graphene
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<latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit>

K
<latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

T
<latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit>

T 0
<latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit>

⌃
<latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit>

First Brillouin zone for graphene

6



From atoms to crystals
A crystal may be obtained by placing replicas of a 
“molecule” at all the points in a Bravais lattice

~t = n1~a1 + n2~a2 + n3~a3 2 T

where        are linearly independent vectors.{~ai}

By construction, the crystal is invariant under translations
~t : ~r ! ~r + ~t , 8~t 2 T

and the Bravais lattice can be identified with the 
translation group     of the crystal.T
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Honeycomb lattice: two atoms per unit cell

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>
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The translation groupThe translation group
Representations of the translation group 
The translation group is abelian.

As a consequence, all the IRs are one-dimensional.

Note that this respects the translation group structure 

⌧(~t1)⌧(~t2) = ⌧(~t1 + ~t2)

One-dimensional unitary matrices are just unimodular 
complex numbers                       . Each IR can specified 
by a    -vector according to

⌧~k(~t ) = ei
~k·~t

~k
<latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit>

z 2 C, |z| = 1
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Reciprocal space 

Then a vector in reciprocal space (RS) can be written
~k = k1~b1 + k2~b2 + k3~b3

Define the reciprocal basis        by{~bi}

~ai ·~bj = 2⇡�ij

The translation group

Note that  

⌧~k(~t) = ei
~k·~t = e2⇡i(n1k1+n2k2+n3k3)

<latexit sha1_base64="nYUspPwwqjloChJbjTOw9tytsSY="></latexit><latexit sha1_base64="nYUspPwwqjloChJbjTOw9tytsSY="></latexit><latexit sha1_base64="nYUspPwwqjloChJbjTOw9tytsSY="></latexit><latexit sha1_base64="nYUspPwwqjloChJbjTOw9tytsSY="></latexit>
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Reciprocal lattice and first Brillouin zone
The set of vectors 

~kR = m1
~b1 +m2

~b2 +m3
~b3, mi 2 Z

The translation group

constitute the reciprocal lattice (RL). Then 

This is usually written as                   .�k + �kR ⌘ �k

Thus we may think of the first Brillouin zone as the set of 
non-equivalent  IRs of the translation group of the crystal.

ei
~kR·~t = e2⇡i(n1m1+n2m2+n3m3) = 1

<latexit sha1_base64="IFiwQ9hxDmmtRPJexEg1MRbiP08="></latexit><latexit sha1_base64="IFiwQ9hxDmmtRPJexEg1MRbiP08="></latexit><latexit sha1_base64="IFiwQ9hxDmmtRPJexEg1MRbiP08="></latexit><latexit sha1_base64="IFiwQ9hxDmmtRPJexEg1MRbiP08="></latexit>

implies
ei(

~k+~kR)·~t = ei
~k·~t = 1

<latexit sha1_base64="AAdunK15IT7BQ6akqQdGZCCoLSM=">AAACHnicbVDJSgNBFOyJW4zbqEcvjUGICGFGBAURgl48RjELJDH0dF6SJj0L3W8CYci/6M/oRVFv+jd2loNJrEvXq6oHXc+LpNDoOD9Waml5ZXUtvZ7Z2Nza3rF398o6jBWHEg9lqKoe0yBFACUUKKEaKWC+J6Hi9W5GfqUPSosweMBBBA2fdQLRFpyhkZr2JTwmIlfvA6e9k8nTvD+u81aI4wmHVyZBxcSa0d2mnXXyzhh0kbhTkiVTFJv2W70V8tiHALlkWtdcJ8JGwhQKLmGYqccaIsZ7rAM1QwPmg24k45JDetQOFcUu0PH8N5swX+uB75mMz7Cr572R+J9Xi7F90UhEEMUIATcR47VjSTGko1vRllDAUQ4MYVwJ80vKu0wxjuaiGVPfnS+7SMqnedfJu3dn2cL19BBpckAOSY645JwUyC0pkhLh5Jm8kk/yZT1ZL9a79TGJpqzpzj6ZgfX9C+gsoaU=</latexit><latexit sha1_base64="AAdunK15IT7BQ6akqQdGZCCoLSM=">AAACHnicbVDJSgNBFOyJW4zbqEcvjUGICGFGBAURgl48RjELJDH0dF6SJj0L3W8CYci/6M/oRVFv+jd2loNJrEvXq6oHXc+LpNDoOD9Waml5ZXUtvZ7Z2Nza3rF398o6jBWHEg9lqKoe0yBFACUUKKEaKWC+J6Hi9W5GfqUPSosweMBBBA2fdQLRFpyhkZr2JTwmIlfvA6e9k8nTvD+u81aI4wmHVyZBxcSa0d2mnXXyzhh0kbhTkiVTFJv2W70V8tiHALlkWtdcJ8JGwhQKLmGYqccaIsZ7rAM1QwPmg24k45JDetQOFcUu0PH8N5swX+uB75mMz7Cr572R+J9Xi7F90UhEEMUIATcR47VjSTGko1vRllDAUQ4MYVwJ80vKu0wxjuaiGVPfnS+7SMqnedfJu3dn2cL19BBpckAOSY645JwUyC0pkhLh5Jm8kk/yZT1ZL9a79TGJpqzpzj6ZgfX9C+gsoaU=</latexit><latexit sha1_base64="AAdunK15IT7BQ6akqQdGZCCoLSM=">AAACHnicbVDJSgNBFOyJW4zbqEcvjUGICGFGBAURgl48RjELJDH0dF6SJj0L3W8CYci/6M/oRVFv+jd2loNJrEvXq6oHXc+LpNDoOD9Waml5ZXUtvZ7Z2Nza3rF398o6jBWHEg9lqKoe0yBFACUUKKEaKWC+J6Hi9W5GfqUPSosweMBBBA2fdQLRFpyhkZr2JTwmIlfvA6e9k8nTvD+u81aI4wmHVyZBxcSa0d2mnXXyzhh0kbhTkiVTFJv2W70V8tiHALlkWtdcJ8JGwhQKLmGYqccaIsZ7rAM1QwPmg24k45JDetQOFcUu0PH8N5swX+uB75mMz7Cr572R+J9Xi7F90UhEEMUIATcR47VjSTGko1vRllDAUQ4MYVwJ80vKu0wxjuaiGVPfnS+7SMqnedfJu3dn2cL19BBpckAOSY645JwUyC0pkhLh5Jm8kk/yZT1ZL9a79TGJpqzpzj6ZgfX9C+gsoaU=</latexit><latexit sha1_base64="AAdunK15IT7BQ6akqQdGZCCoLSM=">AAACHnicbVDJSgNBFOyJW4zbqEcvjUGICGFGBAURgl48RjELJDH0dF6SJj0L3W8CYci/6M/oRVFv+jd2loNJrEvXq6oHXc+LpNDoOD9Waml5ZXUtvZ7Z2Nza3rF398o6jBWHEg9lqKoe0yBFACUUKKEaKWC+J6Hi9W5GfqUPSosweMBBBA2fdQLRFpyhkZr2JTwmIlfvA6e9k8nTvD+u81aI4wmHVyZBxcSa0d2mnXXyzhh0kbhTkiVTFJv2W70V8tiHALlkWtdcJ8JGwhQKLmGYqccaIsZ7rAM1QwPmg24k45JDetQOFcUu0PH8N5swX+uB75mMz7Cr572R+J9Xi7F90UhEEMUIATcR47VjSTGko1vRllDAUQ4MYVwJ80vKu0wxjuaiGVPfnS+7SMqnedfJu3dn2cL19BBpckAOSY645JwUyC0pkhLh5Jm8kk/yZT1ZL9a79TGJpqzpzj6ZgfX9C+gsoaU=</latexit>
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Bloch waves
For 1-electron systems, the symmetry-adapted basis for 
an IR of the translation group is a wavefunction such that

⌧~k (~t ) (~r) =  (~r + ~t) = ei
~k·~t  (~r)

If the multiplicity of      is       , the energy eigenstates are 
obtained by diagonalizing a                 hermitian matrix.  
The eigenstates are Bloch wavefunctions.                     

⌧~k m~k
m~k ⇥m~k

This is solved by                   

where u is invariant under the translation group

u(~r ) = u(~r + ~t ) , 8~t 2 T

 (~r) = u(~r )ei
~k·~r

<latexit sha1_base64="FE+u5hHhOcLacy9ClCrJnS5+ApQ=">AAACFHicbZBLS8NAFIUn9VXrK+rSzWARWpCSiKAboejGZQX7gCaWyfSmHTp5MDMplNC/oX9GV6JuxL3/xmmahbbe1XfvOQNzjhdzJpVlfRuFldW19Y3iZmlre2d3z9w/aMkoERSaNOKR6HhEAmchNBVTHDqxABJ4HNre6Gamt8cgJIvCezWJwQ3IIGQ+o0TpU8+0nViyijMGikX1KsnJOa1ieEgZztaRQ/uRmrOY9syyVbOywctg51BG+TR65qfTj2gSQKgoJ1J2bStWbkqEYpTDtOQkEmJCR2QAXY0hCUC6aRZtik/8SGA1BJztv70pCaScBJ72BEQN5aI2O/6ndRPlX7opC+NEQUi1RWt+wrGK8Kwh3GcCqOITDYQKpn+J6ZAIQpXusaTj24thl6F1VrOtmn13Xq5f50UU0RE6RhVkowtUR7eogZqIoif0gt7Rh/FoPBuvxtvcWjDyN4fozxhfPxSJnOE=</latexit><latexit sha1_base64="FE+u5hHhOcLacy9ClCrJnS5+ApQ=">AAACFHicbZBLS8NAFIUn9VXrK+rSzWARWpCSiKAboejGZQX7gCaWyfSmHTp5MDMplNC/oX9GV6JuxL3/xmmahbbe1XfvOQNzjhdzJpVlfRuFldW19Y3iZmlre2d3z9w/aMkoERSaNOKR6HhEAmchNBVTHDqxABJ4HNre6Gamt8cgJIvCezWJwQ3IIGQ+o0TpU8+0nViyijMGikX1KsnJOa1ieEgZztaRQ/uRmrOY9syyVbOywctg51BG+TR65qfTj2gSQKgoJ1J2bStWbkqEYpTDtOQkEmJCR2QAXY0hCUC6aRZtik/8SGA1BJztv70pCaScBJ72BEQN5aI2O/6ndRPlX7opC+NEQUi1RWt+wrGK8Kwh3GcCqOITDYQKpn+J6ZAIQpXusaTj24thl6F1VrOtmn13Xq5f50UU0RE6RhVkowtUR7eogZqIoif0gt7Rh/FoPBuvxtvcWjDyN4fozxhfPxSJnOE=</latexit><latexit sha1_base64="FE+u5hHhOcLacy9ClCrJnS5+ApQ=">AAACFHicbZBLS8NAFIUn9VXrK+rSzWARWpCSiKAboejGZQX7gCaWyfSmHTp5MDMplNC/oX9GV6JuxL3/xmmahbbe1XfvOQNzjhdzJpVlfRuFldW19Y3iZmlre2d3z9w/aMkoERSaNOKR6HhEAmchNBVTHDqxABJ4HNre6Gamt8cgJIvCezWJwQ3IIGQ+o0TpU8+0nViyijMGikX1KsnJOa1ieEgZztaRQ/uRmrOY9syyVbOywctg51BG+TR65qfTj2gSQKgoJ1J2bStWbkqEYpTDtOQkEmJCR2QAXY0hCUC6aRZtik/8SGA1BJztv70pCaScBJ72BEQN5aI2O/6ndRPlX7opC+NEQUi1RWt+wrGK8Kwh3GcCqOITDYQKpn+J6ZAIQpXusaTj24thl6F1VrOtmn13Xq5f50UU0RE6RhVkowtUR7eogZqIoif0gt7Rh/FoPBuvxtvcWjDyN4fozxhfPxSJnOE=</latexit><latexit sha1_base64="FE+u5hHhOcLacy9ClCrJnS5+ApQ=">AAACFHicbZBLS8NAFIUn9VXrK+rSzWARWpCSiKAboejGZQX7gCaWyfSmHTp5MDMplNC/oX9GV6JuxL3/xmmahbbe1XfvOQNzjhdzJpVlfRuFldW19Y3iZmlre2d3z9w/aMkoERSaNOKR6HhEAmchNBVTHDqxABJ4HNre6Gamt8cgJIvCezWJwQ3IIGQ+o0TpU8+0nViyijMGikX1KsnJOa1ieEgZztaRQ/uRmrOY9syyVbOywctg51BG+TR65qfTj2gSQKgoJ1J2bStWbkqEYpTDtOQkEmJCR2QAXY0hCUC6aRZtik/8SGA1BJztv70pCaScBJ72BEQN5aI2O/6ndRPlX7opC+NEQUi1RWt+wrGK8Kwh3GcCqOITDYQKpn+J6ZAIQpXusaTj24thl6F1VrOtmn13Xq5f50UU0RE6RhVkowtUR7eogZqIoif0gt7Rh/FoPBuvxtvcWjDyN4fozxhfPxSJnOE=</latexit>
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From atomic orbitals to Bloch waves
Given an atomic orbital          we can construct Bloch 
waves by forming the linear combinations 

�a(~r)
<latexit sha1_base64="IbLM4DHDVbS3loSEIhRJ9UFbPHo=">AAAB73icbVDLTgJBEOz1ifhCPXqZSEzwQnaNL25ELx4xkUfCLmR2aGDC7MOZWRJC+A49GfXmv/gD/o2zCImKdaquqk662o8FV9q2P62l5ZXVtfXMRnZza3tnN7e3X1NRIhlWWSQi2fCpQsFDrGquBTZiiTTwBdb9wU3q14coFY/Cez2K0QtoL+Rdzqg2UsuN+7xFC+4QGZEn7VzeLtpTkJScly5KxJkrc5KHGSrt3IfbiVgSYKiZoEo1HTvW3phKzZnASdZNFMaUDWgPm4aGNEDljadXT8hxN5JE95FM55/ZMQ2UGgW+yQRU99VfLxX/85qJ7l55Yx7GicaQmYjxuokgOiJpedLhEpkWI0Mok9xcSVifSsq0eVHW1F8ou0hqp0XHLjp3Z/ny9ewRGTiEIyiAA5dQhluoQBUYSHiCV3izHqxH69l6+Y4uWbOdA/gF6/0LkMKPkg==</latexit><latexit sha1_base64="IbLM4DHDVbS3loSEIhRJ9UFbPHo=">AAAB73icbVDLTgJBEOz1ifhCPXqZSEzwQnaNL25ELx4xkUfCLmR2aGDC7MOZWRJC+A49GfXmv/gD/o2zCImKdaquqk662o8FV9q2P62l5ZXVtfXMRnZza3tnN7e3X1NRIhlWWSQi2fCpQsFDrGquBTZiiTTwBdb9wU3q14coFY/Cez2K0QtoL+Rdzqg2UsuN+7xFC+4QGZEn7VzeLtpTkJScly5KxJkrc5KHGSrt3IfbiVgSYKiZoEo1HTvW3phKzZnASdZNFMaUDWgPm4aGNEDljadXT8hxN5JE95FM55/ZMQ2UGgW+yQRU99VfLxX/85qJ7l55Yx7GicaQmYjxuokgOiJpedLhEpkWI0Mok9xcSVifSsq0eVHW1F8ou0hqp0XHLjp3Z/ny9ewRGTiEIyiAA5dQhluoQBUYSHiCV3izHqxH69l6+Y4uWbOdA/gF6/0LkMKPkg==</latexit><latexit sha1_base64="IbLM4DHDVbS3loSEIhRJ9UFbPHo=">AAAB73icbVDLTgJBEOz1ifhCPXqZSEzwQnaNL25ELx4xkUfCLmR2aGDC7MOZWRJC+A49GfXmv/gD/o2zCImKdaquqk662o8FV9q2P62l5ZXVtfXMRnZza3tnN7e3X1NRIhlWWSQi2fCpQsFDrGquBTZiiTTwBdb9wU3q14coFY/Cez2K0QtoL+Rdzqg2UsuN+7xFC+4QGZEn7VzeLtpTkJScly5KxJkrc5KHGSrt3IfbiVgSYKiZoEo1HTvW3phKzZnASdZNFMaUDWgPm4aGNEDljadXT8hxN5JE95FM55/ZMQ2UGgW+yQRU99VfLxX/85qJ7l55Yx7GicaQmYjxuokgOiJpedLhEpkWI0Mok9xcSVifSsq0eVHW1F8ou0hqp0XHLjp3Z/ny9ewRGTiEIyiAA5dQhluoQBUYSHiCV3izHqxH69l6+Y4uWbOdA/gF6/0LkMKPkg==</latexit><latexit sha1_base64="IbLM4DHDVbS3loSEIhRJ9UFbPHo=">AAAB73icbVDLTgJBEOz1ifhCPXqZSEzwQnaNL25ELx4xkUfCLmR2aGDC7MOZWRJC+A49GfXmv/gD/o2zCImKdaquqk662o8FV9q2P62l5ZXVtfXMRnZza3tnN7e3X1NRIhlWWSQi2fCpQsFDrGquBTZiiTTwBdb9wU3q14coFY/Cez2K0QtoL+Rdzqg2UsuN+7xFC+4QGZEn7VzeLtpTkJScly5KxJkrc5KHGSrt3IfbiVgSYKiZoEo1HTvW3phKzZnASdZNFMaUDWgPm4aGNEDljadXT8hxN5JE95FM55/ZMQ2UGgW+yQRU99VfLxX/85qJ7l55Yx7GicaQmYjxuokgOiJpedLhEpkWI0Mok9xcSVifSsq0eVHW1F8ou0hqp0XHLjp3Z/ny9ewRGTiEIyiAA5dQhluoQBUYSHiCV3izHqxH69l6+Y4uWbOdA/gF6/0LkMKPkg==</latexit>

 a
~k
(~r) =

X

~t2T

�a(~r � ~ra � ~t) ei
~k·~t

<latexit sha1_base64="QLDID0wRChQcUs4FIadqrnRUPJM="></latexit><latexit sha1_base64="QLDID0wRChQcUs4FIadqrnRUPJM="></latexit><latexit sha1_base64="QLDID0wRChQcUs4FIadqrnRUPJM="></latexit><latexit sha1_base64="QLDID0wRChQcUs4FIadqrnRUPJM="></latexit>

These combinations satisfy

⌧~kand belong to the     IR of the translation group. 

 a
~k
(~r + ~t) = ei

~k·~t  a
~k
(~r)

<latexit sha1_base64="WMslPp9Yftiz0LmUtQNyIlj3L1U=">AAACNXicbVDLSgNBEJz1GeMr6tHLYBASlLArgl6EoBePUUwiZGOYnXTMkNkHM72BsOS79CP8AQ96EvXmLzjZ7EGjfZmariroKi+SQqNtP1tz8wuLS8u5lfzq2vrGZmFru6HDWHGo81CG6tZjGqQIoI4CJdxGCpjvSWh6g4sJ3xyC0iIMbnAUQdtn94HoCc7QrDqFazfS4o51EncInA7GtJQCdZA+WKZnFO4SMWVd3g2RTpmxezhjzZzlTqFoV+x06F/gZKBIsql1Ck9uN+SxDwFyybRuOXaE7YQpFFzCOO/GGiLGB+weWgYGzAfdTtLsY7rfCxXFPtD0/1ObMF/rke8Zjc+wr2e5yfI/rhVj77SdiCCKEQJuJIbrxZJiSCcV0q5QwFGODGBcCXMl5X2mGEdTdN7Ed2bD/gWNo4pjV5yr42L1PCsiR3bJHikRh5yQKrkkNVInnDySV/JBPq0H68V6s96n0jkr8+yQX2N9fQMQqqpP</latexit><latexit sha1_base64="WMslPp9Yftiz0LmUtQNyIlj3L1U=">AAACNXicbVDLSgNBEJz1GeMr6tHLYBASlLArgl6EoBePUUwiZGOYnXTMkNkHM72BsOS79CP8AQ96EvXmLzjZ7EGjfZmariroKi+SQqNtP1tz8wuLS8u5lfzq2vrGZmFru6HDWHGo81CG6tZjGqQIoI4CJdxGCpjvSWh6g4sJ3xyC0iIMbnAUQdtn94HoCc7QrDqFazfS4o51EncInA7GtJQCdZA+WKZnFO4SMWVd3g2RTpmxezhjzZzlTqFoV+x06F/gZKBIsql1Ck9uN+SxDwFyybRuOXaE7YQpFFzCOO/GGiLGB+weWgYGzAfdTtLsY7rfCxXFPtD0/1ObMF/rke8Zjc+wr2e5yfI/rhVj77SdiCCKEQJuJIbrxZJiSCcV0q5QwFGODGBcCXMl5X2mGEdTdN7Ed2bD/gWNo4pjV5yr42L1PCsiR3bJHikRh5yQKrkkNVInnDySV/JBPq0H68V6s96n0jkr8+yQX2N9fQMQqqpP</latexit><latexit sha1_base64="WMslPp9Yftiz0LmUtQNyIlj3L1U=">AAACNXicbVDLSgNBEJz1GeMr6tHLYBASlLArgl6EoBePUUwiZGOYnXTMkNkHM72BsOS79CP8AQ96EvXmLzjZ7EGjfZmariroKi+SQqNtP1tz8wuLS8u5lfzq2vrGZmFru6HDWHGo81CG6tZjGqQIoI4CJdxGCpjvSWh6g4sJ3xyC0iIMbnAUQdtn94HoCc7QrDqFazfS4o51EncInA7GtJQCdZA+WKZnFO4SMWVd3g2RTpmxezhjzZzlTqFoV+x06F/gZKBIsql1Ck9uN+SxDwFyybRuOXaE7YQpFFzCOO/GGiLGB+weWgYGzAfdTtLsY7rfCxXFPtD0/1ObMF/rke8Zjc+wr2e5yfI/rhVj77SdiCCKEQJuJIbrxZJiSCcV0q5QwFGODGBcCXMl5X2mGEdTdN7Ed2bD/gWNo4pjV5yr42L1PCsiR3bJHikRh5yQKrkkNVInnDySV/JBPq0H68V6s96n0jkr8+yQX2N9fQMQqqpP</latexit><latexit sha1_base64="WMslPp9Yftiz0LmUtQNyIlj3L1U=">AAACNXicbVDLSgNBEJz1GeMr6tHLYBASlLArgl6EoBePUUwiZGOYnXTMkNkHM72BsOS79CP8AQ96EvXmLzjZ7EGjfZmariroKi+SQqNtP1tz8wuLS8u5lfzq2vrGZmFru6HDWHGo81CG6tZjGqQIoI4CJdxGCpjvSWh6g4sJ3xyC0iIMbnAUQdtn94HoCc7QrDqFazfS4o51EncInA7GtJQCdZA+WKZnFO4SMWVd3g2RTpmxezhjzZzlTqFoV+x06F/gZKBIsql1Ck9uN+SxDwFyybRuOXaE7YQpFFzCOO/GGiLGB+weWgYGzAfdTtLsY7rfCxXFPtD0/1ObMF/rke8Zjc+wr2e5yfI/rhVj77SdiCCKEQJuJIbrxZJiSCcV0q5QwFGODGBcCXMl5X2mGEdTdN7Ed2bD/gWNo4pjV5yr42L1PCsiR3bJHikRh5yQKrkkNVInnDySV/JBPq0H68V6s96n0jkr8+yQX2N9fQMQqqpP</latexit>

Bloch waves with different values of    belong to different 
IRs of the translation group and can not be coupled by the 
hamiltonian.

~k
<latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit>
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There is one Bloch wave for each orbital in the primitive 
cell. Taking          as a basis, the hamiltonian must be 
diagonal in       

{ a
~k
}

<latexit sha1_base64="0EPz4TLc3lobB7fUAbcc11yKYkM=">AAAB+HicbVDLSsNAFJ34rPUVFVduBovgqiTiq7uiG5cV7AOaGCbTm3bo5MHMpFBD/kVXou78Dn/Av3FSW1DrWZ17zrlw7/ETzqSyrE9jYXFpeWW1tFZe39jc2jZ3dlsyTgWFJo15LDo+kcBZBE3FFIdOIoCEPoe2P7wu/PYIhGRxdKfGCbgh6UcsYJQoLXnmvpNhJ5HsnniZMwKKhzl2cs+sWFVrAlyQs9p5DdszZUYqaIqGZ344vZimIUSKciJl17YS5WZEKEY55GUnlZAQOiR96GoakRCkm03Oz/FREAusBoAn889sRkIpx6GvMyFRA/nXK8T/vG6qgks3Y1GSKoiojmgvSDlWMS5awD0mgCo+1oRQwfSVmA6IIFTprsr6/bln50nrpGpbVfv2tFK/mhZRQgfoEB0jG12gOrpBDdREFGXoCb2iN+PBeDSejZfv6IIx3dlDv2C8fwGpu5MD</latexit><latexit sha1_base64="0EPz4TLc3lobB7fUAbcc11yKYkM=">AAAB+HicbVDLSsNAFJ34rPUVFVduBovgqiTiq7uiG5cV7AOaGCbTm3bo5MHMpFBD/kVXou78Dn/Av3FSW1DrWZ17zrlw7/ETzqSyrE9jYXFpeWW1tFZe39jc2jZ3dlsyTgWFJo15LDo+kcBZBE3FFIdOIoCEPoe2P7wu/PYIhGRxdKfGCbgh6UcsYJQoLXnmvpNhJ5HsnniZMwKKhzl2cs+sWFVrAlyQs9p5DdszZUYqaIqGZ344vZimIUSKciJl17YS5WZEKEY55GUnlZAQOiR96GoakRCkm03Oz/FREAusBoAn889sRkIpx6GvMyFRA/nXK8T/vG6qgks3Y1GSKoiojmgvSDlWMS5awD0mgCo+1oRQwfSVmA6IIFTprsr6/bln50nrpGpbVfv2tFK/mhZRQgfoEB0jG12gOrpBDdREFGXoCb2iN+PBeDSejZfv6IIx3dlDv2C8fwGpu5MD</latexit><latexit sha1_base64="0EPz4TLc3lobB7fUAbcc11yKYkM=">AAAB+HicbVDLSsNAFJ34rPUVFVduBovgqiTiq7uiG5cV7AOaGCbTm3bo5MHMpFBD/kVXou78Dn/Av3FSW1DrWZ17zrlw7/ETzqSyrE9jYXFpeWW1tFZe39jc2jZ3dlsyTgWFJo15LDo+kcBZBE3FFIdOIoCEPoe2P7wu/PYIhGRxdKfGCbgh6UcsYJQoLXnmvpNhJ5HsnniZMwKKhzl2cs+sWFVrAlyQs9p5DdszZUYqaIqGZ344vZimIUSKciJl17YS5WZEKEY55GUnlZAQOiR96GoakRCkm03Oz/FREAusBoAn889sRkIpx6GvMyFRA/nXK8T/vG6qgks3Y1GSKoiojmgvSDlWMS5awD0mgCo+1oRQwfSVmA6IIFTprsr6/bln50nrpGpbVfv2tFK/mhZRQgfoEB0jG12gOrpBDdREFGXoCb2iN+PBeDSejZfv6IIx3dlDv2C8fwGpu5MD</latexit><latexit sha1_base64="0EPz4TLc3lobB7fUAbcc11yKYkM=">AAAB+HicbVDLSsNAFJ34rPUVFVduBovgqiTiq7uiG5cV7AOaGCbTm3bo5MHMpFBD/kVXou78Dn/Av3FSW1DrWZ17zrlw7/ETzqSyrE9jYXFpeWW1tFZe39jc2jZ3dlsyTgWFJo15LDo+kcBZBE3FFIdOIoCEPoe2P7wu/PYIhGRxdKfGCbgh6UcsYJQoLXnmvpNhJ5HsnniZMwKKhzl2cs+sWFVrAlyQs9p5DdszZUYqaIqGZ344vZimIUSKciJl17YS5WZEKEY55GUnlZAQOiR96GoakRCkm03Oz/FREAusBoAn889sRkIpx6GvMyFRA/nXK8T/vG6qgks3Y1GSKoiojmgvSDlWMS5awD0mgCo+1oRQwfSVmA6IIFTprsr6/bln50nrpGpbVfv2tFK/mhZRQgfoEB0jG12gOrpBDdREFGXoCb2iN+PBeDSejZfv6IIx3dlDv2C8fwGpu5MD</latexit>

~k
<latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit>

So far we have just rephrased Bloch’s theorem in group 
theory language.

Thus if we consider a set         of       orbitals per primitive 
cell, we will have to diagonalize a   -dependent               
matrix. This will yield      bands 

~k
<latexit sha1_base64="4rqzJ8gbLl0bsDlypKOtctPSS6M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXjxGMA9IljA76U3GnX0wMxsIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtBde53x6jVDyO7vQkQTekw4j7nFFtpHZvjIwEpX65YlftGUhOzmrnNeJ8K9+kAnM0+uX33iBmaYiRZoIq1XXsRLsZlZozgdNSL1WYUBbQIXYNjWiIys1m507JkR9LokdIZvPPbEZDpSahZzIh1SP118vF/7xuqv1LN+NRkmqMmIkYz08F0THJW5MBl8i0mBhCmeTmSsJGVFKmzW/y+gtlF0nrpOrYVef2tFK/mj+iCAdwCMfgwAXU4QYa0AQGATzCC7xa99aD9WQ9f0UL1nxnH37BevsEekiMog==</latexit><latexit sha1_base64="4rqzJ8gbLl0bsDlypKOtctPSS6M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXjxGMA9IljA76U3GnX0wMxsIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtBde53x6jVDyO7vQkQTekw4j7nFFtpHZvjIwEpX65YlftGUhOzmrnNeJ8K9+kAnM0+uX33iBmaYiRZoIq1XXsRLsZlZozgdNSL1WYUBbQIXYNjWiIys1m507JkR9LokdIZvPPbEZDpSahZzIh1SP118vF/7xuqv1LN+NRkmqMmIkYz08F0THJW5MBl8i0mBhCmeTmSsJGVFKmzW/y+gtlF0nrpOrYVef2tFK/mj+iCAdwCMfgwAXU4QYa0AQGATzCC7xa99aD9WQ9f0UL1nxnH37BevsEekiMog==</latexit><latexit sha1_base64="4rqzJ8gbLl0bsDlypKOtctPSS6M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXjxGMA9IljA76U3GnX0wMxsIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtBde53x6jVDyO7vQkQTekw4j7nFFtpHZvjIwEpX65YlftGUhOzmrnNeJ8K9+kAnM0+uX33iBmaYiRZoIq1XXsRLsZlZozgdNSL1WYUBbQIXYNjWiIys1m507JkR9LokdIZvPPbEZDpSahZzIh1SP118vF/7xuqv1LN+NRkmqMmIkYz08F0THJW5MBl8i0mBhCmeTmSsJGVFKmzW/y+gtlF0nrpOrYVef2tFK/mj+iCAdwCMfgwAXU4QYa0AQGATzCC7xa99aD9WQ9f0UL1nxnH37BevsEekiMog==</latexit><latexit sha1_base64="4rqzJ8gbLl0bsDlypKOtctPSS6M=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXjxGMA9IljA76U3GnX0wMxsIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtBde53x6jVDyO7vQkQTekw4j7nFFtpHZvjIwEpX65YlftGUhOzmrnNeJ8K9+kAnM0+uX33iBmaYiRZoIq1XXsRLsZlZozgdNSL1WYUBbQIXYNjWiIys1m507JkR9LokdIZvPPbEZDpSahZzIh1SP118vF/7xuqv1LN+NRkmqMmIkYz08F0THJW5MBl8i0mBhCmeTmSsJGVFKmzW/y+gtlF0nrpOrYVef2tFK/mj+iCAdwCMfgwAXU4QYa0AQGATzCC7xa99aD9WQ9f0UL1nxnH37BevsEekiMog==</latexit>

N
o

<latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit>

N
o

<latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit><latexit sha1_base64="i1C8ztUkpMbA89qqvPmkom84EfU=">AAAB5XicbVDLSsNAFL2pr1pfVZduBovgqiTiq7uiG1dSwT6gDWUyvWmGTjJhZiKU0E/Qlag7f8gf8G9MagtqPatzzzkX7rleLLg2tv1pFZaWV1bXiuuljc2t7Z3y7l5Ly0QxbDIppOp4VKPgETYNNwI7sUIaegLb3ug699sPqDSX0b0Zx+iGdBhxnzNqcum2L0v9csWu2lOQnJzVzmvEmStzUoEZGv3yR28gWRJiZJigWncdOzZuSpXhTOCk1Es0xpSN6BC7GY1oiNpNp7dOyJEvFTEBkun8M5vSUOtx6GWZkJpA//Vy8T+vmxj/0k15FCcGI5ZFMs9PBDGS5JXJgCtkRowzQpni2ZWEBVRRZrLH5PUXyi6S1knVsavO3WmlfjV7RBEO4BCOwYELqMMNNKAJDAJ4gld4s4bWo/VsvXxHC9ZsZx9+wXr/AnpDi3s=</latexit>

N
o

⇥N
o

<latexit sha1_base64="VH0/srA92oyj7eYfnOH50FI36dg=">AAAB73icbVDJTgJBFHyDG+KGevTSkZh4IjPGjRvRiyeDiSwJjKSneQMdeha7e0zIhO/Qk1Fv/os/4N/Yg5CoWKfqquq8V8+LBVfatj+t3MLi0vJKfrWwtr6xuVXc3mmoKJEM6ywSkWx5VKHgIdY11wJbsUQaeAKb3vAy85sPKBWPwls9itENaD/kPmdUG+nuuht1NA9QEcMK3WLJLtsTkIycVE4rxJkpM1KCKWrd4kenF7EkwFAzQZVqO3as3ZRKzZnAcaGTKIwpG9I+tg0NqZnkppOtx+TAjyTRAyST989sSgOlRoFnMgHVA/XXy8T/vHai/XM35WGcaAyZiRjPTwTREcnKkx6XyLQYGUKZ5GZLwgZUUqbNibL6c2XnSeOo7Nhl5+a4VL2YHiIPe7APh+DAGVThCmpQBwYSnuAV3qx769F6tl6+ozlr+mcXfsF6/wKbtY+Z</latexit><latexit sha1_base64="VH0/srA92oyj7eYfnOH50FI36dg=">AAAB73icbVDJTgJBFHyDG+KGevTSkZh4IjPGjRvRiyeDiSwJjKSneQMdeha7e0zIhO/Qk1Fv/os/4N/Yg5CoWKfqquq8V8+LBVfatj+t3MLi0vJKfrWwtr6xuVXc3mmoKJEM6ywSkWx5VKHgIdY11wJbsUQaeAKb3vAy85sPKBWPwls9itENaD/kPmdUG+nuuht1NA9QEcMK3WLJLtsTkIycVE4rxJkpM1KCKWrd4kenF7EkwFAzQZVqO3as3ZRKzZnAcaGTKIwpG9I+tg0NqZnkppOtx+TAjyTRAyST989sSgOlRoFnMgHVA/XXy8T/vHai/XM35WGcaAyZiRjPTwTREcnKkx6XyLQYGUKZ5GZLwgZUUqbNibL6c2XnSeOo7Nhl5+a4VL2YHiIPe7APh+DAGVThCmpQBwYSnuAV3qx769F6tl6+ozlr+mcXfsF6/wKbtY+Z</latexit><latexit sha1_base64="VH0/srA92oyj7eYfnOH50FI36dg=">AAAB73icbVDJTgJBFHyDG+KGevTSkZh4IjPGjRvRiyeDiSwJjKSneQMdeha7e0zIhO/Qk1Fv/os/4N/Yg5CoWKfqquq8V8+LBVfatj+t3MLi0vJKfrWwtr6xuVXc3mmoKJEM6ywSkWx5VKHgIdY11wJbsUQaeAKb3vAy85sPKBWPwls9itENaD/kPmdUG+nuuht1NA9QEcMK3WLJLtsTkIycVE4rxJkpM1KCKWrd4kenF7EkwFAzQZVqO3as3ZRKzZnAcaGTKIwpG9I+tg0NqZnkppOtx+TAjyTRAyST989sSgOlRoFnMgHVA/XXy8T/vHai/XM35WGcaAyZiRjPTwTREcnKkx6XyLQYGUKZ5GZLwgZUUqbNibL6c2XnSeOo7Nhl5+a4VL2YHiIPe7APh+DAGVThCmpQBwYSnuAV3qx769F6tl6+ozlr+mcXfsF6/wKbtY+Z</latexit><latexit sha1_base64="VH0/srA92oyj7eYfnOH50FI36dg=">AAAB73icbVDJTgJBFHyDG+KGevTSkZh4IjPGjRvRiyeDiSwJjKSneQMdeha7e0zIhO/Qk1Fv/os/4N/Yg5CoWKfqquq8V8+LBVfatj+t3MLi0vJKfrWwtr6xuVXc3mmoKJEM6ywSkWx5VKHgIdY11wJbsUQaeAKb3vAy85sPKBWPwls9itENaD/kPmdUG+nuuht1NA9QEcMK3WLJLtsTkIycVE4rxJkpM1KCKWrd4kenF7EkwFAzQZVqO3as3ZRKzZnAcaGTKIwpG9I+tg0NqZnkppOtx+TAjyTRAyST989sSgOlRoFnMgHVA/XXy8T/vHai/XM35WGcaAyZiRjPTwTREcnKkx6XyLQYGUKZ5GZLwgZUUqbNibL6c2XnSeOo7Nhl5+a4VL2YHiIPe7APh+DAGVThCmpQBwYSnuAV3qx769F6tl6+ozlr+mcXfsF6/wKbtY+Z</latexit>

{�a}
<latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="igNIIXj664y3Gae0TWz7jfUX+FE=">AAAB03icbVBNT8JAFHzFL6yoePaykZh4Iq0XPZp48YiJBRJoyHZ5hQ27bbP7akIa7saLMf4t/4D/xgU5KDineTNzeDNJoaSlIPjyaju7e/sH9UP/qOEfn5w2G12bl0ZgJHKVm37CLSqZYUSSFPYLg1wnCnvJ7H7p957RWJlnTzQvMNZ8kslUCk5O6oyaraAdrMC2SbgmLVhj1PwcjnNRasxIKG7tIAwKiituSAqFC39YWiy4mPEJDhzNuEYbV6s3F+wyzQ2jKbLV/TtbcW3tXCcuozlN7aa3FP/zBiWlt3Els6IkzISLOC8tFaOcLduysTQoSM0d4cJI9yUTU264ILeJ79qHm123Sfe6HQbt8DGAOpzDBVxBCDdwBw/QgQgEjOEVPrzEe/Heflaqeeu5zuAPvPdvUZuH0w==</latexit><latexit sha1_base64="9pAMpNqtcmVMtDtfPd0+oYjApGU=">AAAB4nicbVC9TsMwGPzCbykFCiuLRYXEVCUsMCKxMBaJ/khNqBz3S2PViS3bQaqiPgZMCHggXoC3wSkdoOWm++5u+O5iJbixvv/lbWxube/s1vbq+42Dw6PmcaNnZKEZdpkUUg9ialDwHLuWW4EDpZFmscB+PL2t/P4TasNl/mBnCqOMTnKecEatk8KwJKFK+SMN5/VRs+W3/QXIOgmWpAVLdEbNz3AsWZFhbpmgxgwDX9mopNpyJnBeDwuDirIpneDQ0ZxmaKJy8fOcnCdSE5siWdy/syXNjJllsctk1KZm1avE/7xhYZPrqOS5KizmzEWclxSCWEmq6mTMNTIrZo5Qprn7krCUasqsG6iqH6yWXSe9y3bgt4N7H2pwCmdwAQFcwQ3cQQe6wEDBC7zDhye9Z+/1Z6gNb7nYCfyB9/YN+QqNZQ==</latexit><latexit sha1_base64="QhMHJAZ4cmEbeDvO00BTMcwbDAQ=">AAAB4nicbVDLSsNAFL2pr1qrVrduBovgqiSCj+4ENy4r2Ac0sUymN+3QSSbMTIQS+hm6EvWD/AH/xkltQa1nde45Z3HPCVPBtXHdT6e0tr6xuVXeruxUd/f2awfVjpaZYthmUkjVC6lGwRNsG24E9lKFNA4FdsPJTeF3H1FpLpN7M00xiOko4RFn1FjJ93Pip2P+QP1ZZVCruw13DlKQ8+ZFk3hLZUnqsEBrUPvwh5JlMSaGCap133NTE+RUGc4Ezip+pjGlbEJH2Lc0oTHqIJ//PCMnkVTEjJHM75/ZnMZaT+PQZmJqxvqvV4j/ef3MRFdBzpM0M5gwG7FelAliJCmqkyFXyIyYWkKZ4vZLwsZUUWbsQEX9lbKrpHPW8NyGd+dCGY7gGE7Bg0u4hltoQRsYpPAMb/DuSOfJefkequQsFjuEX3BevwAiYI2D</latexit><latexit sha1_base64="d/0ZTxZ6hakjeb2aglgm19TEVoA=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclUTw0V3RjcsK9gFNLJPppBk6yQwzE6GEfoauRN35M/6Af+OktqDWszr3nHPhnhtKzrRx3U9naXlldW29tFHe3Nre2a3s7be1yBShLSK4UN0Qa8pZSluGGU67UlGchJx2wtF14XceqNJMpHdmLGmQ4GHKIkawsZLv58iXMbvH/qTcr1TdmjsFKshZ/byOvLkyJ1WYodmvfPgDQbKEpoZwrHXPc6UJcqwMI5xOyn6mqcRkhIe0Z2mKE6qDfHrzBB1HQiETUzSdf2ZznGg9TkKbSbCJ9V+vEP/zepmJLoOcpTIzNCU2Yr0o48gIVFRHA6YoMXxsCSaK2SsRibHCxNgHFfUXyi6S9mnNc2verVttXM0eUYJDOIIT8OACGnADTWgBAQlP8ApvjnAenWfn5Tu65Mx2DuAXnPcvSJ2O1w==</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit><latexit sha1_base64="MokQYxcT4T8VRn+O3ANcwwhox00=">AAAB7XicbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPqQmlA57qa16sSW7SBVUT8DTgi48TP8AH+DU1oJKHOanZmVdjaUnGnjup9OYWl5ZXWtuF7a2Nza3inv7rW0SBWFJhVcqE5INHCWQNMww6EjFZA45NAOR9e5334ApZlI7sxYQhCTQcIiRomxku9n2JdDdk/8SalXrrhVdwqck7PaeQ17c2VOKmiGRq/84fcFTWNIDOVE667nShNkRBlGOUxKfqpBEjoiA+hampAYdJBNb57go0gobIaAp/PPbEZircdxaDMxMUP918vF/7xuaqLLIGOJTA0k1EasF6UcG4Hz6rjPFFDDx5YQqpi9EtMhUYQa+6C8/kLZRdI6qXpu1bs9rdSvZo8oogN0iI6Rhy5QHd2gBmoiiiR6Qq/ozRHOo/PsvHxHC85sZx/9gvP+BUndjts=</latexit>

E
↵

(~k), ↵ = 1, . . . , N
o

<latexit sha1_base64="PTGSQzMx/KOta5jEyu7PN0oBXAc=">AAACFnicbVBLS8NAGNz4rPVV9ehlsQgVSkl8exBEETyJgtVCU8KX7dd26SYbdjeFEvo/9M/oSVTw4NV/Y1Ir+JrT7MwsfDN+JLg2tv1ujY1PTE5N52bys3PzC4uFpeVrLWPFsMqkkKrmg0bBQ6wabgTWIoUQ+AJv/O5J5t/0UGkuwyvTj7ARQDvkLc7ApJJX2HIDMB0Ggp56iQsi6sCg5PaQ0e5G2S3TT+nQKbuiKY0un3sy7xWKdsUegmZk52D3gDpfyhcpkhEuvMKr25QsDjA0TIDWdceOTCMBZTgTOMi7scYIWBfaWE9pCAHqRjIsN6DrLamo6SAdvr9nEwi07gd+mslK6N9eJv7n1WPT2m8kPIxigyFLI6nXigU1kmYb0SZXyIzopwSY4umVlHVAATPpkln9P2X/kuvNimNXnMvt4tHxaIgcWSVrpEQcskeOyBm5IFXCyB15IM/kxbq17q1H6+kzOmaN/qyQH7DePgDUMp3K</latexit><latexit sha1_base64="PTGSQzMx/KOta5jEyu7PN0oBXAc=">AAACFnicbVBLS8NAGNz4rPVV9ehlsQgVSkl8exBEETyJgtVCU8KX7dd26SYbdjeFEvo/9M/oSVTw4NV/Y1Ir+JrT7MwsfDN+JLg2tv1ujY1PTE5N52bys3PzC4uFpeVrLWPFsMqkkKrmg0bBQ6wabgTWIoUQ+AJv/O5J5t/0UGkuwyvTj7ARQDvkLc7ApJJX2HIDMB0Ggp56iQsi6sCg5PaQ0e5G2S3TT+nQKbuiKY0un3sy7xWKdsUegmZk52D3gDpfyhcpkhEuvMKr25QsDjA0TIDWdceOTCMBZTgTOMi7scYIWBfaWE9pCAHqRjIsN6DrLamo6SAdvr9nEwi07gd+mslK6N9eJv7n1WPT2m8kPIxigyFLI6nXigU1kmYb0SZXyIzopwSY4umVlHVAATPpkln9P2X/kuvNimNXnMvt4tHxaIgcWSVrpEQcskeOyBm5IFXCyB15IM/kxbq17q1H6+kzOmaN/qyQH7DePgDUMp3K</latexit><latexit sha1_base64="PTGSQzMx/KOta5jEyu7PN0oBXAc=">AAACFnicbVBLS8NAGNz4rPVV9ehlsQgVSkl8exBEETyJgtVCU8KX7dd26SYbdjeFEvo/9M/oSVTw4NV/Y1Ir+JrT7MwsfDN+JLg2tv1ujY1PTE5N52bys3PzC4uFpeVrLWPFsMqkkKrmg0bBQ6wabgTWIoUQ+AJv/O5J5t/0UGkuwyvTj7ARQDvkLc7ApJJX2HIDMB0Ggp56iQsi6sCg5PaQ0e5G2S3TT+nQKbuiKY0un3sy7xWKdsUegmZk52D3gDpfyhcpkhEuvMKr25QsDjA0TIDWdceOTCMBZTgTOMi7scYIWBfaWE9pCAHqRjIsN6DrLamo6SAdvr9nEwi07gd+mslK6N9eJv7n1WPT2m8kPIxigyFLI6nXigU1kmYb0SZXyIzopwSY4umVlHVAATPpkln9P2X/kuvNimNXnMvt4tHxaIgcWSVrpEQcskeOyBm5IFXCyB15IM/kxbq17q1H6+kzOmaN/qyQH7DePgDUMp3K</latexit><latexit sha1_base64="PTGSQzMx/KOta5jEyu7PN0oBXAc=">AAACFnicbVBLS8NAGNz4rPVV9ehlsQgVSkl8exBEETyJgtVCU8KX7dd26SYbdjeFEvo/9M/oSVTw4NV/Y1Ir+JrT7MwsfDN+JLg2tv1ujY1PTE5N52bys3PzC4uFpeVrLWPFsMqkkKrmg0bBQ6wabgTWIoUQ+AJv/O5J5t/0UGkuwyvTj7ARQDvkLc7ApJJX2HIDMB0Ggp56iQsi6sCg5PaQ0e5G2S3TT+nQKbuiKY0un3sy7xWKdsUegmZk52D3gDpfyhcpkhEuvMKr25QsDjA0TIDWdceOTCMBZTgTOMi7scYIWBfaWE9pCAHqRjIsN6DrLamo6SAdvr9nEwi07gd+mslK6N9eJv7n1WPT2m8kPIxigyFLI6nXigU1kmYb0SZXyIzopwSY4umVlHVAATPpkln9P2X/kuvNimNXnMvt4tHxaIgcWSVrpEQcskeOyBm5IFXCyB15IM/kxbq17q1H6+kzOmaN/qyQH7DePgDUMp3K</latexit>

h a
~k
|H| b

~k0i = Hab(~k)�~k,~k0
<latexit sha1_base64="8EnFKzCrszQWiiyIOZHtXSr0phg="></latexit><latexit sha1_base64="8EnFKzCrszQWiiyIOZHtXSr0phg="></latexit><latexit sha1_base64="8EnFKzCrszQWiiyIOZHtXSr0phg="></latexit><latexit sha1_base64="8EnFKzCrszQWiiyIOZHtXSr0phg="></latexit>
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Graphene is made of carbon atoms. 
The ground configuration for carbon is                .1s22s22p2

<latexit sha1_base64="UGqA4P7C5TqioTXOFbbtJWtGhHI=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHaJL25ELx4xESSBhcwOvTBh9uHMrAkhfIeejHrzX/wB/8bZFRIV6zCpqapOutqLBVfatj+t3NLyyupafr2wsbm1vVPc3WuqKJEMGywSkWx5VKHgITY01wJbsUQaeALvvNFV6t89oFQ8Cm/1OEY3oIOQ+5xRbaSuo7oVUsmeuFvpFUt22c5AUnJaPasSZ67MSQlmqPeKH51+xJIAQ80EVart2LF2J1RqzgROC51EYUzZiA6wbWhIA1TuJNt6So78SBI9RJL9f2YnNFBqHHgmE1A9VH+9VPzPayfav3AnPIwTjSEzEeP5iSA6Iml50ucSmRZjQyiT3GxJ2JBKyrQ5UcHUXyi7SJqVsmOXnZuTUu1ydog8HMAhHIMD51CDa6hDAxhIeIJXeLPurUfr2Xr5juas2cw+/IL1/gUNFI6U</latexit><latexit sha1_base64="UGqA4P7C5TqioTXOFbbtJWtGhHI=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHaJL25ELx4xESSBhcwOvTBh9uHMrAkhfIeejHrzX/wB/8bZFRIV6zCpqapOutqLBVfatj+t3NLyyupafr2wsbm1vVPc3WuqKJEMGywSkWx5VKHgITY01wJbsUQaeALvvNFV6t89oFQ8Cm/1OEY3oIOQ+5xRbaSuo7oVUsmeuFvpFUt22c5AUnJaPasSZ67MSQlmqPeKH51+xJIAQ80EVart2LF2J1RqzgROC51EYUzZiA6wbWhIA1TuJNt6So78SBI9RJL9f2YnNFBqHHgmE1A9VH+9VPzPayfav3AnPIwTjSEzEeP5iSA6Iml50ucSmRZjQyiT3GxJ2JBKyrQ5UcHUXyi7SJqVsmOXnZuTUu1ydog8HMAhHIMD51CDa6hDAxhIeIJXeLPurUfr2Xr5juas2cw+/IL1/gUNFI6U</latexit><latexit sha1_base64="UGqA4P7C5TqioTXOFbbtJWtGhHI=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHaJL25ELx4xESSBhcwOvTBh9uHMrAkhfIeejHrzX/wB/8bZFRIV6zCpqapOutqLBVfatj+t3NLyyupafr2wsbm1vVPc3WuqKJEMGywSkWx5VKHgITY01wJbsUQaeALvvNFV6t89oFQ8Cm/1OEY3oIOQ+5xRbaSuo7oVUsmeuFvpFUt22c5AUnJaPasSZ67MSQlmqPeKH51+xJIAQ80EVart2LF2J1RqzgROC51EYUzZiA6wbWhIA1TuJNt6So78SBI9RJL9f2YnNFBqHHgmE1A9VH+9VPzPayfav3AnPIwTjSEzEeP5iSA6Iml50ucSmRZjQyiT3GxJ2JBKyrQ5UcHUXyi7SJqVsmOXnZuTUu1ydog8HMAhHIMD51CDa6hDAxhIeIJXeLPurUfr2Xr5juas2cw+/IL1/gUNFI6U</latexit><latexit sha1_base64="UGqA4P7C5TqioTXOFbbtJWtGhHI=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHaJL25ELx4xESSBhcwOvTBh9uHMrAkhfIeejHrzX/wB/8bZFRIV6zCpqapOutqLBVfatj+t3NLyyupafr2wsbm1vVPc3WuqKJEMGywSkWx5VKHgITY01wJbsUQaeALvvNFV6t89oFQ8Cm/1OEY3oIOQ+5xRbaSuo7oVUsmeuFvpFUt22c5AUnJaPasSZ67MSQlmqPeKH51+xJIAQ80EVart2LF2J1RqzgROC51EYUzZiA6wbWhIA1TuJNt6So78SBI9RJL9f2YnNFBqHHgmE1A9VH+9VPzPayfav3AnPIwTjSEzEeP5iSA6Iml50ucSmRZjQyiT3GxJ2JBKyrQ5UcHUXyi7SJqVsmOXnZuTUu1ydog8HMAhHIMD51CDa6hDAxhIeIJXeLPurUfr2Xr5juas2cw+/IL1/gUNFI6U</latexit>

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

Valence electrons live in 2s and 2p orbitals. Thus we may 
take the following basis of 8 atomic orbitals
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}
<latexit sha1_base64="jknJ1Li+g4Q2xqzWrc5AGd8U4tY="></latexit><latexit sha1_base64="jknJ1Li+g4Q2xqzWrc5AGd8U4tY="></latexit><latexit sha1_base64="jknJ1Li+g4Q2xqzWrc5AGd8U4tY="></latexit><latexit sha1_base64="jknJ1Li+g4Q2xqzWrc5AGd8U4tY="></latexit>

Orbitals in graphene
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Tight binding bands for graphene

1 2 3 4

-20

-15

-10

-5

0

5

10

�
<latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWS oxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWS oxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWS oxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWS oxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit> K

<latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

�
<latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit>
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The symmetries of graphene
Beyond Bloch’s theorem

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

C6v E C2 C±
3 C±

6 �di �vi
<latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit>
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C6v E C2 C±
3 C±

6 �di �vi
<latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit>

�v1
<latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit>

�v2
<latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit>

�v3
<latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit>

�d1
<latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit>

�d2
<latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit>

�d3
<latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit>
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                 are even, whereas     is odd under     .pz
<latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit>
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The symmetries of graphene
Beyond Bloch’s theorem

Graphene is also invariant under reflections by the 
horizontal plane      . Including      enlarges the symmetry 
group from       (12 elements) to        (24 elements).
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D6h
<latexit sha1_base64="zDCFJLrmuLEybQOzUixXaBkKMj4=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIevCIiTwS2JDZoRdGZh+ZmTUhG75BT0a9+T/+gH/jLEKiYp2qq6qTrvZiwZW27U8rt7S8srqWXy9sbG5t7xR395oqSiTDBotEJNseVSh4iA3NtcB2LJEGnsCWN7rK/NYDSsWj8E6PY3QDOgi5zxnVRmpe99LKcNIrluyyPQXJyFm1UiXOXJmTEsxQ7xU/uv2IJQGGmgmqVMexY+2mVGrOBE4K3URhTNmIDrBjaEgDVG46vXZCjvxIEj1EMp1/ZlMaKDUOPJMJqB6qv14m/ud1Eu1fuCkP40RjyEzEeH4iiI5IVpr0uUSmxdgQyiQ3VxI2pJIybV5TMPUXyi6S5knZscvO7Wmpdjl7RB4O4BCOwYFzqMEN1KEBDO7hCV7hzeLWo/VsvXxHc9ZsZx9+wXr/AmGDjKI=</latexit><latexit sha1_base64="zDCFJLrmuLEybQOzUixXaBkKMj4=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIevCIiTwS2JDZoRdGZh+ZmTUhG75BT0a9+T/+gH/jLEKiYp2qq6qTrvZiwZW27U8rt7S8srqWXy9sbG5t7xR395oqSiTDBotEJNseVSh4iA3NtcB2LJEGnsCWN7rK/NYDSsWj8E6PY3QDOgi5zxnVRmpe99LKcNIrluyyPQXJyFm1UiXOXJmTEsxQ7xU/uv2IJQGGmgmqVMexY+2mVGrOBE4K3URhTNmIDrBjaEgDVG46vXZCjvxIEj1EMp1/ZlMaKDUOPJMJqB6qv14m/ud1Eu1fuCkP40RjyEzEeH4iiI5IVpr0uUSmxdgQyiQ3VxI2pJIybV5TMPUXyi6S5knZscvO7Wmpdjl7RB4O4BCOwYFzqMEN1KEBDO7hCV7hzeLWo/VsvXxHc9ZsZx9+wXr/AmGDjKI=</latexit><latexit sha1_base64="zDCFJLrmuLEybQOzUixXaBkKMj4=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIevCIiTwS2JDZoRdGZh+ZmTUhG75BT0a9+T/+gH/jLEKiYp2qq6qTrvZiwZW27U8rt7S8srqWXy9sbG5t7xR395oqSiTDBotEJNseVSh4iA3NtcB2LJEGnsCWN7rK/NYDSsWj8E6PY3QDOgi5zxnVRmpe99LKcNIrluyyPQXJyFm1UiXOXJmTEsxQ7xU/uv2IJQGGmgmqVMexY+2mVGrOBE4K3URhTNmIDrBjaEgDVG46vXZCjvxIEj1EMp1/ZlMaKDUOPJMJqB6qv14m/ud1Eu1fuCkP40RjyEzEeH4iiI5IVpr0uUSmxdgQyiQ3VxI2pJIybV5TMPUXyi6S5knZscvO7Wmpdjl7RB4O4BCOwYFzqMEN1KEBDO7hCV7hzeLWo/VsvXxHc9ZsZx9+wXr/AmGDjKI=</latexit><latexit sha1_base64="zDCFJLrmuLEybQOzUixXaBkKMj4=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIevCIiTwS2JDZoRdGZh+ZmTUhG75BT0a9+T/+gH/jLEKiYp2qq6qTrvZiwZW27U8rt7S8srqWXy9sbG5t7xR395oqSiTDBotEJNseVSh4iA3NtcB2LJEGnsCWN7rK/NYDSsWj8E6PY3QDOgi5zxnVRmpe99LKcNIrluyyPQXJyFm1UiXOXJmTEsxQ7xU/uv2IJQGGmgmqVMexY+2mVGrOBE4K3URhTNmIDrBjaEgDVG46vXZCjvxIEj1EMp1/ZlMaKDUOPJMJqB6qv14m/ud1Eu1fuCkP40RjyEzEeH4iiI5IVpr0uUSmxdgQyiQ3VxI2pJIybV5TMPUXyi6S5knZscvO7Wmpdjl7RB4O4BCOwYFzqMEN1KEBDO7hCV7hzeLWo/VsvXxHc9ZsZx9+wXr/AmGDjKI=</latexit>

�h
<latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit>

The hamiltonian can not connect orbitals with 
different parities under     . 

For the problem at hand this is unnecessary. We 
can keep to the simpler       as long as we 
remember that: 

C6v
<latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit>
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Tight binding bands for graphene
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�
<latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit> K

<latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit><latexit sha1_base64="FI30IbRshDyPUY8845hoSI/ZjoY=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3LRgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnts4qh</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

�
<latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit><latexit sha1_base64="rOX9oyYLvcVzHcgBL2MpuJQaM0M=">AAAB53icdZDNTgIxFIXv4B/iH+rSTSMxcUVm1ADuiC50iYn8JDAhnXIHKu3MpO2YEMIz6MqoO9/HF/BtLIgJGj2r0/udJveeIBFcG9f9cDJLyyura9n13Mbm1vZOfnevoeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh5ZQ371FpHke3ZpSgL2k/4iFn1NhRo3NFpaTdfMErujMRt+ieliqlkjWeWzqvlMk3KsBctW7+vdOLWSoxMkxQrduemxh/TJXhTOAk10k1JpQNaR/b1kZUovbHs20n5CiMFTEDJLP3YnZMpdYjGdiMpGagf7Pp8C/WTk1Y8cc8SlKDEbMRy8JUEBOT6dGkxxUyI0bWUKa43ZKwAVWUGVtNbvH8/03jxBZS9G7OCtWLeRFZOIBDOAYPylCFa6hBHRjcwSO8wKvDnQfnyXn+imac+Z99+CHn7ROVw4zH</latexit>
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“Pi-bands” (from pz orbitals)

                 are even, whereas     is odd under     .pz
<latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit>

(s, p
x

, p
y

)
<latexit sha1_base64="CRBGaADZLcGPq7vITo1TK7cvIW0=">AAAB7HicbVDLSsNAFL3xWeur6tLNYBEqSEnEV3dFNy4r2AekoUymk3boJBNmJmII/Qtdibrza/wB/8ZJbUGtBwbOnHMu3HP9mDOlbfvTWlhcWl5ZLawV1zc2t7ZLO7stJRJJaJMILmTHx4pyFtGmZprTTiwpDn1O2/7oOvfb91QqJqI7ncbUC/EgYgEjWBvJrajjuPdgXnrUK5Xtqj0ByslZ7byGnJkyI2WYotErfXT7giQhjTThWCnXsWPtZVhqRjgdF7uJojEmIzygrqERDqnyssnKY3QYCIn0kKLJ/2c2w6FSaeibTIj1UP31cvE/z010cOllLIoTTSNiIsYLEo60QHlz1GeSEs1TQzCRzGyJyBBLTLS5T9HUnys7T1onVceuOren5frV9BAF2IcDqIADF1CHG2hAEwgIeIJXeLMi69F6tl6+owvWdGYPfsF6/wJPJ45G</latexit><latexit sha1_base64="CRBGaADZLcGPq7vITo1TK7cvIW0=">AAAB7HicbVDLSsNAFL3xWeur6tLNYBEqSEnEV3dFNy4r2AekoUymk3boJBNmJmII/Qtdibrza/wB/8ZJbUGtBwbOnHMu3HP9mDOlbfvTWlhcWl5ZLawV1zc2t7ZLO7stJRJJaJMILmTHx4pyFtGmZprTTiwpDn1O2/7oOvfb91QqJqI7ncbUC/EgYgEjWBvJrajjuPdgXnrUK5Xtqj0ByslZ7byGnJkyI2WYotErfXT7giQhjTThWCnXsWPtZVhqRjgdF7uJojEmIzygrqERDqnyssnKY3QYCIn0kKLJ/2c2w6FSaeibTIj1UP31cvE/z010cOllLIoTTSNiIsYLEo60QHlz1GeSEs1TQzCRzGyJyBBLTLS5T9HUnys7T1onVceuOren5frV9BAF2IcDqIADF1CHG2hAEwgIeIJXeLMi69F6tl6+owvWdGYPfsF6/wJPJ45G</latexit><latexit sha1_base64="CRBGaADZLcGPq7vITo1TK7cvIW0=">AAAB7HicbVDLSsNAFL3xWeur6tLNYBEqSEnEV3dFNy4r2AekoUymk3boJBNmJmII/Qtdibrza/wB/8ZJbUGtBwbOnHMu3HP9mDOlbfvTWlhcWl5ZLawV1zc2t7ZLO7stJRJJaJMILmTHx4pyFtGmZprTTiwpDn1O2/7oOvfb91QqJqI7ncbUC/EgYgEjWBvJrajjuPdgXnrUK5Xtqj0ByslZ7byGnJkyI2WYotErfXT7giQhjTThWCnXsWPtZVhqRjgdF7uJojEmIzygrqERDqnyssnKY3QYCIn0kKLJ/2c2w6FSaeibTIj1UP31cvE/z010cOllLIoTTSNiIsYLEo60QHlz1GeSEs1TQzCRzGyJyBBLTLS5T9HUnys7T1onVceuOren5frV9BAF2IcDqIADF1CHG2hAEwgIeIJXeLMi69F6tl6+owvWdGYPfsF6/wJPJ45G</latexit><latexit sha1_base64="CRBGaADZLcGPq7vITo1TK7cvIW0=">AAAB7HicbVDLSsNAFL3xWeur6tLNYBEqSEnEV3dFNy4r2AekoUymk3boJBNmJmII/Qtdibrza/wB/8ZJbUGtBwbOnHMu3HP9mDOlbfvTWlhcWl5ZLawV1zc2t7ZLO7stJRJJaJMILmTHx4pyFtGmZprTTiwpDn1O2/7oOvfb91QqJqI7ncbUC/EgYgEjWBvJrajjuPdgXnrUK5Xtqj0ByslZ7byGnJkyI2WYotErfXT7giQhjTThWCnXsWPtZVhqRjgdF7uJojEmIzygrqERDqnyssnKY3QYCIn0kKLJ/2c2w6FSaeibTIj1UP31cvE/z010cOllLIoTTSNiIsYLEo60QHlz1GeSEs1TQzCRzGyJyBBLTLS5T9HUnys7T1onVceuOren5frV9BAF2IcDqIADF1CHG2hAEwgIeIJXeLMi69F6tl6+owvWdGYPfsF6/wJPJ45G</latexit>

�h
<latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit><latexit sha1_base64="bFXDOrW6L0HrNJJWbvDyhyAdrLE=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVvQi8cI5gHJEmYnvcmQmd1lZlYISz5CT6Le/B1/wL9xNiagxjpVV1VDVweJ4Nq47qeztLyyurZe2Chubm3v7Jb29ps6ThXDBotFrNoB1Sh4hA3DjcB2opDKQGArGN3kfusBleZxdG/GCfqSDiIeckaNldpdzQeS9oa9UtmtuFOQnJxXL6rEmytzUoYZ6r3SR7cfs1RiZJigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkZUovaz6b0TchzGipghkun8M5tRqfVYBjYjqRnqv14u/ud1UhNe+RmPktRgxGzEemEqiIlJXpv0uUJmxNgSyhS3VxI2pIoyY59TtPUXyi6S5mnFcyve3Vm5dj17RAEO4QhOwINLqMEt1KEBDAQ8wSu8OSPn0Xl2Xr6jS85s5wB+wXn/AigvjbE=</latexit>
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The little group
Given a vector   , the little group      is the set of symmetries 
that leave    invariant 

~k G~k
~k

8h 2 G~k , h~k ⌘ ~k

Beyond Bloch’s theorem

The Bloch waves         transform among themselves 
under the action of the little group      . 

{ a
~k
}

<latexit sha1_base64="ktjvWR7Zd2VGmWuSRM9IY4rlnQc=">AAAB+XicbVDLSsNAFJ34rPUVFdy4GSyCq5KIr+6KblxWsA9oYphMb9qhkwczk0KJ+RhdibrzN/wB/8ZJbUGtZ3XuOefCvcdPOJPKsj6NhcWl5ZXV0lp5fWNza9vc2W3JOBUUmjTmsej4RAJnETQVUxw6iQAS+hza/vC68NsjEJLF0Z0aJ+CGpB+xgFGitOSZ+06GnUSye+JlzggoHubYycueWbGq1gS4IGe18xq2Z8qMVNAUDc/8cHoxTUOIFOVEyq5tJcrNiFCMcsjLTiohIXRI+tDVNCIhSDeb3J/joyAWWA0AT+af2YyEUo5DX2dCogbyr1eI/3ndVAWXbsaiJFUQUR3RXpByrGJc1IB7TABVfKwJoYLpKzEdEEGo0mUV7889O09aJ1Xbqtq3p5X61bSIEjpAh+gY2egC1dENaqAmougBPaFX9GZkxqPxbLx8RxeM6c4e+gXj/Qvln5MX</latexit><latexit sha1_base64="ktjvWR7Zd2VGmWuSRM9IY4rlnQc=">AAAB+XicbVDLSsNAFJ34rPUVFdy4GSyCq5KIr+6KblxWsA9oYphMb9qhkwczk0KJ+RhdibrzN/wB/8ZJbUGtZ3XuOefCvcdPOJPKsj6NhcWl5ZXV0lp5fWNza9vc2W3JOBUUmjTmsej4RAJnETQVUxw6iQAS+hza/vC68NsjEJLF0Z0aJ+CGpB+xgFGitOSZ+06GnUSye+JlzggoHubYycueWbGq1gS4IGe18xq2Z8qMVNAUDc/8cHoxTUOIFOVEyq5tJcrNiFCMcsjLTiohIXRI+tDVNCIhSDeb3J/joyAWWA0AT+af2YyEUo5DX2dCogbyr1eI/3ndVAWXbsaiJFUQUR3RXpByrGJc1IB7TABVfKwJoYLpKzEdEEGo0mUV7889O09aJ1Xbqtq3p5X61bSIEjpAh+gY2egC1dENaqAmougBPaFX9GZkxqPxbLx8RxeM6c4e+gXj/Qvln5MX</latexit><latexit sha1_base64="ktjvWR7Zd2VGmWuSRM9IY4rlnQc=">AAAB+XicbVDLSsNAFJ34rPUVFdy4GSyCq5KIr+6KblxWsA9oYphMb9qhkwczk0KJ+RhdibrzN/wB/8ZJbUGtZ3XuOefCvcdPOJPKsj6NhcWl5ZXV0lp5fWNza9vc2W3JOBUUmjTmsej4RAJnETQVUxw6iQAS+hza/vC68NsjEJLF0Z0aJ+CGpB+xgFGitOSZ+06GnUSye+JlzggoHubYycueWbGq1gS4IGe18xq2Z8qMVNAUDc/8cHoxTUOIFOVEyq5tJcrNiFCMcsjLTiohIXRI+tDVNCIhSDeb3J/joyAWWA0AT+af2YyEUo5DX2dCogbyr1eI/3ndVAWXbsaiJFUQUR3RXpByrGJc1IB7TABVfKwJoYLpKzEdEEGo0mUV7889O09aJ1Xbqtq3p5X61bSIEjpAh+gY2egC1dENaqAmougBPaFX9GZkxqPxbLx8RxeM6c4e+gXj/Qvln5MX</latexit><latexit sha1_base64="ktjvWR7Zd2VGmWuSRM9IY4rlnQc=">AAAB+XicbVDLSsNAFJ34rPUVFdy4GSyCq5KIr+6KblxWsA9oYphMb9qhkwczk0KJ+RhdibrzN/wB/8ZJbUGtZ3XuOefCvcdPOJPKsj6NhcWl5ZXV0lp5fWNza9vc2W3JOBUUmjTmsej4RAJnETQVUxw6iQAS+hza/vC68NsjEJLF0Z0aJ+CGpB+xgFGitOSZ+06GnUSye+JlzggoHubYycueWbGq1gS4IGe18xq2Z8qMVNAUDc/8cHoxTUOIFOVEyq5tJcrNiFCMcsjLTiohIXRI+tDVNCIhSDeb3J/joyAWWA0AT+af2YyEUo5DX2dCogbyr1eI/3ndVAWXbsaiJFUQUR3RXpByrGJc1IB7TABVfKwJoYLpKzEdEEGo0mUV7889O09aJ1Xbqtq3p5X61bSIEjpAh+gY2egC1dENaqAmougBPaFX9GZkxqPxbLx8RxeM6c4e+gXj/Qvln5MX</latexit>

G~k
<latexit sha1_base64="Ln9oP6nRwzDXJKH03haOIQNtWb0=">AAAB7HicbVDLSgMxFM34rPVVdekmWARXZUZ8dVd0ocsK9gHToWTSO21oJhmSTKEM/Qtdibrza/wB/8ZMbUGtZ3XuOefCPTdMONPGdT+dpeWV1bX1wkZxc2t7Z7e0t9/UMlUUGlRyqdoh0cCZgIZhhkM7UUDikEMrHN7kfmsESjMpHsw4gSAmfcEiRomxkn/bzTojoHg4KXZLZbfiToFzcl69qGJvrsxJGc1Q75Y+Oj1J0xiEoZxo7XtuYoKMKMMoh0mxk2pICB2SPviWChKDDrLpyRN8HEmFzQDwdP6ZzUis9TgObSYmZqD/ern4n+enJroKMiaS1ICgNmK9KOXYSJw3xz2mgBo+toRQxeyVmA6IItTY/+T1F8oukuZpxXMr3v1ZuXY9e0QBHaIjdII8dIlq6A7VUQNRJNETekVvjnAenWfn5Tu65Mx2DtAvOO9fhISOaA==</latexit><latexit sha1_base64="Ln9oP6nRwzDXJKH03haOIQNtWb0=">AAAB7HicbVDLSgMxFM34rPVVdekmWARXZUZ8dVd0ocsK9gHToWTSO21oJhmSTKEM/Qtdibrza/wB/8ZMbUGtZ3XuOefCPTdMONPGdT+dpeWV1bX1wkZxc2t7Z7e0t9/UMlUUGlRyqdoh0cCZgIZhhkM7UUDikEMrHN7kfmsESjMpHsw4gSAmfcEiRomxkn/bzTojoHg4KXZLZbfiToFzcl69qGJvrsxJGc1Q75Y+Oj1J0xiEoZxo7XtuYoKMKMMoh0mxk2pICB2SPviWChKDDrLpyRN8HEmFzQDwdP6ZzUis9TgObSYmZqD/ern4n+enJroKMiaS1ICgNmK9KOXYSJw3xz2mgBo+toRQxeyVmA6IItTY/+T1F8oukuZpxXMr3v1ZuXY9e0QBHaIjdII8dIlq6A7VUQNRJNETekVvjnAenWfn5Tu65Mx2DtAvOO9fhISOaA==</latexit><latexit sha1_base64="Ln9oP6nRwzDXJKH03haOIQNtWb0=">AAAB7HicbVDLSgMxFM34rPVVdekmWARXZUZ8dVd0ocsK9gHToWTSO21oJhmSTKEM/Qtdibrza/wB/8ZMbUGtZ3XuOefCPTdMONPGdT+dpeWV1bX1wkZxc2t7Z7e0t9/UMlUUGlRyqdoh0cCZgIZhhkM7UUDikEMrHN7kfmsESjMpHsw4gSAmfcEiRomxkn/bzTojoHg4KXZLZbfiToFzcl69qGJvrsxJGc1Q75Y+Oj1J0xiEoZxo7XtuYoKMKMMoh0mxk2pICB2SPviWChKDDrLpyRN8HEmFzQDwdP6ZzUis9TgObSYmZqD/ern4n+enJroKMiaS1ICgNmK9KOXYSJw3xz2mgBo+toRQxeyVmA6IItTY/+T1F8oukuZpxXMr3v1ZuXY9e0QBHaIjdII8dIlq6A7VUQNRJNETekVvjnAenWfn5Tu65Mx2DtAvOO9fhISOaA==</latexit><latexit sha1_base64="Ln9oP6nRwzDXJKH03haOIQNtWb0=">AAAB7HicbVDLSgMxFM34rPVVdekmWARXZUZ8dVd0ocsK9gHToWTSO21oJhmSTKEM/Qtdibrza/wB/8ZMbUGtZ3XuOefCPTdMONPGdT+dpeWV1bX1wkZxc2t7Z7e0t9/UMlUUGlRyqdoh0cCZgIZhhkM7UUDikEMrHN7kfmsESjMpHsw4gSAmfcEiRomxkn/bzTojoHg4KXZLZbfiToFzcl69qGJvrsxJGc1Q75Y+Oj1J0xiEoZxo7XtuYoKMKMMoh0mxk2pICB2SPviWChKDDrLpyRN8HEmFzQDwdP6ZzUis9TgObSYmZqD/ern4n+enJroKMiaS1ICgNmK9KOXYSJw3xz2mgBo+toRQxeyVmA6IItTY/+T1F8oukuZpxXMr3v1ZuXY9e0QBHaIjdII8dIlq6A7VUQNRJNETekVvjnAenWfn5Tu65Mx2DtAvOO9fhISOaA==</latexit>

This defines the small representation       of the little 
group

T~k
<latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit>

G~k
<latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit>

The hamiltonian            must be invariant under the little 
group  

Hab(~k)
<latexit sha1_base64="Aj/Pz1ky4bpoDLmJfCGmtH1nbk4=">AAAB+3icbVBLSwMxGMzWV62vVS+Cl2AR6qXsiq/eil56rGAf0F1LNv3ahmYfJNlCWdY/oydRb/4L/4D/xmxtQa1zmsxM4JvxIs6ksqxPI7e0vLK6ll8vbGxube+Yu3tNGcaCQoOGPBRtj0jgLICGYopDOxJAfI9DyxvdZH5rDEKyMLhTkwhcnwwC1meUKC11zQPHJ2pICce1+4R4ackZA8Wjk0LXLFplawqckfPKRQXbc2VOimiGetf8cHohjX0IFOVEyo5tRcpNiFCMckgLTiwhInREBtDRNCA+SDeZNkjxcT8UWA0BT98/swnxpZz4ns5kl8q/Xib+53Vi1b9yExZEsYKA6oj2+jHHKsTZELjHBFDFJ5oQKpi+EtMhEYQqPVdWf6HsImmelm2rbN+eFavXsyHy6BAdoRKy0SWqohqqowai6AE9oVf0ZqTGo/FsvHxHc8bszz76BeP9C8Zqk4U=</latexit><latexit sha1_base64="Aj/Pz1ky4bpoDLmJfCGmtH1nbk4=">AAAB+3icbVBLSwMxGMzWV62vVS+Cl2AR6qXsiq/eil56rGAf0F1LNv3ahmYfJNlCWdY/oydRb/4L/4D/xmxtQa1zmsxM4JvxIs6ksqxPI7e0vLK6ll8vbGxube+Yu3tNGcaCQoOGPBRtj0jgLICGYopDOxJAfI9DyxvdZH5rDEKyMLhTkwhcnwwC1meUKC11zQPHJ2pICce1+4R4ackZA8Wjk0LXLFplawqckfPKRQXbc2VOimiGetf8cHohjX0IFOVEyo5tRcpNiFCMckgLTiwhInREBtDRNCA+SDeZNkjxcT8UWA0BT98/swnxpZz4ns5kl8q/Xib+53Vi1b9yExZEsYKA6oj2+jHHKsTZELjHBFDFJ5oQKpi+EtMhEYQqPVdWf6HsImmelm2rbN+eFavXsyHy6BAdoRKy0SWqohqqowai6AE9oVf0ZqTGo/FsvHxHc8bszz76BeP9C8Zqk4U=</latexit><latexit sha1_base64="Aj/Pz1ky4bpoDLmJfCGmtH1nbk4=">AAAB+3icbVBLSwMxGMzWV62vVS+Cl2AR6qXsiq/eil56rGAf0F1LNv3ahmYfJNlCWdY/oydRb/4L/4D/xmxtQa1zmsxM4JvxIs6ksqxPI7e0vLK6ll8vbGxube+Yu3tNGcaCQoOGPBRtj0jgLICGYopDOxJAfI9DyxvdZH5rDEKyMLhTkwhcnwwC1meUKC11zQPHJ2pICce1+4R4ackZA8Wjk0LXLFplawqckfPKRQXbc2VOimiGetf8cHohjX0IFOVEyo5tRcpNiFCMckgLTiwhInREBtDRNCA+SDeZNkjxcT8UWA0BT98/swnxpZz4ns5kl8q/Xib+53Vi1b9yExZEsYKA6oj2+jHHKsTZELjHBFDFJ5oQKpi+EtMhEYQqPVdWf6HsImmelm2rbN+eFavXsyHy6BAdoRKy0SWqohqqowai6AE9oVf0ZqTGo/FsvHxHc8bszz76BeP9C8Zqk4U=</latexit><latexit sha1_base64="Aj/Pz1ky4bpoDLmJfCGmtH1nbk4=">AAAB+3icbVBLSwMxGMzWV62vVS+Cl2AR6qXsiq/eil56rGAf0F1LNv3ahmYfJNlCWdY/oydRb/4L/4D/xmxtQa1zmsxM4JvxIs6ksqxPI7e0vLK6ll8vbGxube+Yu3tNGcaCQoOGPBRtj0jgLICGYopDOxJAfI9DyxvdZH5rDEKyMLhTkwhcnwwC1meUKC11zQPHJ2pICce1+4R4ackZA8Wjk0LXLFplawqckfPKRQXbc2VOimiGetf8cHohjX0IFOVEyo5tRcpNiFCMckgLTiwhInREBtDRNCA+SDeZNkjxcT8UWA0BT98/swnxpZz4ns5kl8q/Xib+53Vi1b9yExZEsYKA6oj2+jHHKsTZELjHBFDFJ5oQKpi+EtMhEYQqPVdWf6HsImmelm2rbN+eFavXsyHy6BAdoRKy0SWqohqqowai6AE9oVf0ZqTGo/FsvHxHc8bszz76BeP9C8Zqk4U=</latexit>

G~k
<latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit>
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�
<latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit>

K
<latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

T
<latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit>

T 0
<latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit>

⌃
<latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit>

First Brillouin zone for graphene
Little groups

C6v
<latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit>

C3v
<latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit>

C2v
<latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>
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First Brillouin zone for graphene

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

~ai ·~bj = 2⇡�ij

�
<latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit>

K
<latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

T
<latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit>

T 0
<latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit>

⌃
<latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit>

First Brillouin zone for graphene

~b2
<latexit sha1_base64="8E/yIf2s+gpnmb1Ps4t5LUgkDrI=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQnpaWqgQ88j3TUkhPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqZKGXPfLKWxsbm3vFHdLe/sHh0fl45OWSTItsCkSlehOwA0qGWOTJCnspBp5FChsB+O7hd+eoDYyiR9pmqIf8WEsQyk42VGnN0HBgn6tX664VXcptg5eDhXI1eiXP3uDRGQRxiQUN6bruSn5M65JCoXzUi8zmHIx5kPsWox5hMafLfeds4sw0YxGyJbv39kZj4yZRoHNRJxGZtVbDP/zuhmFN/5MxmlGGAsbsV6YKUYJW9RmA6lRkJpa4EJLuyUTI665IHuckq3vrZZdh1at6rlV7+GqUr/ND1GEMziHS/DgGupwDw1oggAFz/AG787YeXJenNefaMHJ/5zCHzkf3zMmjQw=</latexit><latexit sha1_base64="8E/yIf2s+gpnmb1Ps4t5LUgkDrI=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQnpaWqgQ88j3TUkhPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqZKGXPfLKWxsbm3vFHdLe/sHh0fl45OWSTItsCkSlehOwA0qGWOTJCnspBp5FChsB+O7hd+eoDYyiR9pmqIf8WEsQyk42VGnN0HBgn6tX664VXcptg5eDhXI1eiXP3uDRGQRxiQUN6bruSn5M65JCoXzUi8zmHIx5kPsWox5hMafLfeds4sw0YxGyJbv39kZj4yZRoHNRJxGZtVbDP/zuhmFN/5MxmlGGAsbsV6YKUYJW9RmA6lRkJpa4EJLuyUTI665IHuckq3vrZZdh1at6rlV7+GqUr/ND1GEMziHS/DgGupwDw1oggAFz/AG787YeXJenNefaMHJ/5zCHzkf3zMmjQw=</latexit><latexit sha1_base64="8E/yIf2s+gpnmb1Ps4t5LUgkDrI=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQnpaWqgQ88j3TUkhPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqZKGXPfLKWxsbm3vFHdLe/sHh0fl45OWSTItsCkSlehOwA0qGWOTJCnspBp5FChsB+O7hd+eoDYyiR9pmqIf8WEsQyk42VGnN0HBgn6tX664VXcptg5eDhXI1eiXP3uDRGQRxiQUN6bruSn5M65JCoXzUi8zmHIx5kPsWox5hMafLfeds4sw0YxGyJbv39kZj4yZRoHNRJxGZtVbDP/zuhmFN/5MxmlGGAsbsV6YKUYJW9RmA6lRkJpa4EJLuyUTI665IHuckq3vrZZdh1at6rlV7+GqUr/ND1GEMziHS/DgGupwDw1oggAFz/AG787YeXJenNefaMHJ/5zCHzkf3zMmjQw=</latexit><latexit sha1_base64="8E/yIf2s+gpnmb1Ps4t5LUgkDrI=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQnpaWqgQ88j3TUkhPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqZKGXPfLKWxsbm3vFHdLe/sHh0fl45OWSTItsCkSlehOwA0qGWOTJCnspBp5FChsB+O7hd+eoDYyiR9pmqIf8WEsQyk42VGnN0HBgn6tX664VXcptg5eDhXI1eiXP3uDRGQRxiQUN6bruSn5M65JCoXzUi8zmHIx5kPsWox5hMafLfeds4sw0YxGyJbv39kZj4yZRoHNRJxGZtVbDP/zuhmFN/5MxmlGGAsbsV6YKUYJW9RmA6lRkJpa4EJLuyUTI665IHuckq3vrZZdh1at6rlV7+GqUr/ND1GEMziHS/DgGupwDw1oggAFz/AG787YeXJenNefaMHJ/5zCHzkf3zMmjQw=</latexit>

~b1
<latexit sha1_base64="8jNfrr4je28pYxgcX5ju1+ypXkc=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwIT0NDXQoeeR7hoSMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0dtk2RaYEskKtGdgBtUMsYWSVLYSTXyKFD4GIxv5/7jBLWRSfxA0xT9iA9jGUrByY46vQkKFvS9frXm1t2F2Cp4BdSgULNf/ewNEpFFGJNQ3Jiu56bk51yTFApnlV5mMOVizIfYtRjzCI2fL/adsbMw0YxGyBbv39mcR8ZMo8BmIk4js+zNh/953YzCaz+XcZoRxsJGrBdmilHC5rXZQGoUpKYWuNDSbsnEiGsuyB6nYut7y2VXoX1R99y6d39Za9wUhyjDCZzCOXhwBQ24gya0QICCZ3iDd2fsPDkvzutPtOQUf47hj5yPbzGojQs=</latexit><latexit sha1_base64="8jNfrr4je28pYxgcX5ju1+ypXkc=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwIT0NDXQoeeR7hoSMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0dtk2RaYEskKtGdgBtUMsYWSVLYSTXyKFD4GIxv5/7jBLWRSfxA0xT9iA9jGUrByY46vQkKFvS9frXm1t2F2Cp4BdSgULNf/ewNEpFFGJNQ3Jiu56bk51yTFApnlV5mMOVizIfYtRjzCI2fL/adsbMw0YxGyBbv39mcR8ZMo8BmIk4js+zNh/953YzCaz+XcZoRxsJGrBdmilHC5rXZQGoUpKYWuNDSbsnEiGsuyB6nYut7y2VXoX1R99y6d39Za9wUhyjDCZzCOXhwBQ24gya0QICCZ3iDd2fsPDkvzutPtOQUf47hj5yPbzGojQs=</latexit><latexit sha1_base64="8jNfrr4je28pYxgcX5ju1+ypXkc=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwIT0NDXQoeeR7hoSMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0dtk2RaYEskKtGdgBtUMsYWSVLYSTXyKFD4GIxv5/7jBLWRSfxA0xT9iA9jGUrByY46vQkKFvS9frXm1t2F2Cp4BdSgULNf/ewNEpFFGJNQ3Jiu56bk51yTFApnlV5mMOVizIfYtRjzCI2fL/adsbMw0YxGyBbv39mcR8ZMo8BmIk4js+zNh/953YzCaz+XcZoRxsJGrBdmilHC5rXZQGoUpKYWuNDSbsnEiGsuyB6nYut7y2VXoX1R99y6d39Za9wUhyjDCZzCOXhwBQ24gya0QICCZ3iDd2fsPDkvzutPtOQUf47hj5yPbzGojQs=</latexit><latexit sha1_base64="8jNfrr4je28pYxgcX5ju1+ypXkc=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwIT0NDXQoeeR7hoSMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0dtk2RaYEskKtGdgBtUMsYWSVLYSTXyKFD4GIxv5/7jBLWRSfxA0xT9iA9jGUrByY46vQkKFvS9frXm1t2F2Cp4BdSgULNf/ewNEpFFGJNQ3Jiu56bk51yTFApnlV5mMOVizIfYtRjzCI2fL/adsbMw0YxGyBbv39mcR8ZMo8BmIk4js+zNh/953YzCaz+XcZoRxsJGrBdmilHC5rXZQGoUpKYWuNDSbsnEiGsuyB6nYut7y2VXoX1R99y6d39Za9wUhyjDCZzCOXhwBQ24gya0QICCZ3iDd2fsPDkvzutPtOQUf47hj5yPbzGojQs=</latexit>

23



�
<latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit><latexit sha1_base64="2xmzJwZwQpIeGXSkCEfuqMmaGts=">AAACEnicdZBNS8MwHMbT+Tbn29Sjl+AQPMhsVbZ5G3rQ4wT3Am0ZaZZuYUlbklQYpd9Cv4yeRL3tC/htzOoKU/Q5Pfk/v4R/Hi9iVCrT/DQKS8srq2vF9dLG5tb2Tnl3ryPDWGDSxiELRc9DkjAakLaiipFeJAjiHiNdb3w9y7sPREgaBvdqEhGXo2FAfYqR0qN++TRxskdsMfTcxKqamU7Mqnlea9Rq2lhm7bJRT50bxDlK++VKDsEcgjkE86gC5mr1y1NnEOKYk0BhhqS0LTNSboKEopiRtOTEkkQIj9GQ2NoGiBPpJtlOKTzyQwHViMDsvMgmiEs54Z5mOFIj+TubDf/K7Fj5DTehQRQrEmCN6MyPGVQhnPUDB1QQrNhEG4QF1VtCPEICYaVbLC1+/3/TOdOFVK27i0rzal5EERyAQ3AMLFAHTXALWqANMHgCL+AdfBiPxrPxarx9owVjfmcf/JAx/QJR4Zn/</latexit>

K
<latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit><latexit sha1_base64="IEetnkdazWiFVKUsH9hrHSzsUUg=">AAACDXicdZDLSgMxGIX/qbdab6Mu3QSLICJlRmVad0U3gpsK9gLtUDJp2oZmLiQZoQzzDPoyuhJ158YX8G1Mxxaq6Fmd/N9J+HO8iDOpLOvTyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3R5YQ376iQLAxu1Tiiro8HAeszgpUedc2jpJM90hYDz03skpXp2CpZp07FcbSxLee8Uk6v065ZnHE042jG0QwVYapa1/zo9EIS+zRQhGMp27YVKTfBQjHCaVroxJJGmIzwgLa1DbBPpZtk66TooB8KpIYUZef5bIJ9Kce+pzM+VkP5m02Gf7F2rPoVN2FBFCsaEB3RrB9zpEI0qQb1mKBE8bE2mAimt0RkiAUmShdYmP/+/6Zxogsp2TdnxerFtIg87ME+HIINZajCFdSgDgQe4Ale4c24Nx6NZ+PlO5ozpnd24YeM9y9u+JfZ</latexit>

M
<latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit><latexit sha1_base64="q6X/NfUUVnvISSvUCfCeCIASXFE=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI7RgL9AOJZOeaUMzF5KMUIa+gK5E3flIvoBvY1orVNF/9ed8f+Cc308EV9q2P6zcyura+kZ+s7C1vbO7V9w/aKk4lQybLBax7PhUoeARNjXXAjuJRBr6Atv++HrG2/coFY+jOz1J0AvpMOIBZ1SbUeO2Xyw5ZXsuYpftc7fqusY4tntZrZBvVIKF6v3ie28QszTESDNBleo6dqK9jErNmcBpoZcqTCgb0yF2jY1oiMrL5otOyUkQS6JHSObv5WxGQ6UmoW8yIdUj9ZvNhn+xbqqDqpfxKEk1RsxEDAtSQXRMZveSAZfItJgYQ5nkZkvCRlRSpk0rheXz/zetM1NI2WlclGpXiyLycATHcAoOVKAGN1CHJjBAeIQXeLUG1oP1ZD1/RXPW4s8h/JD19gnwr4qj</latexit>

T
<latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit><latexit sha1_base64="5cWYNy8h+TSGpfYxg8l+uOYnKlI=">AAAB4nicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7px2UJv0A4lk55pQzMXkoxQhr6ArkTd+Ui+gG9jWitU0X/153x/4JzfTwRX2rY/rNza+sbmVn67sLO7t39QPDxqqziVDFssFrHs+lSh4BG2NNcCu4lEGvoCO/7kds479ygVj6OmnibohXQU8YAzqs2o0RwUS07ZXojYZfvSrbquMY7tXlcr5BuVYKn6oPjeH8YsDTHSTFCleo6daC+jUnMmcFbopwoTyiZ0hD1jIxqi8rLFojNyFsSS6DGSxXs1m9FQqWnom0xI9Vj9ZvPhX6yX6qDqZTxKUo0RMxHDglQQHZP5vWTIJTItpsZQJrnZkrAxlZRp00ph9fz/TfvCFFJ2Glel2s2yiDycwCmcgwMVqMEd1KEFDBAe4QVeraH1YD1Zz1/RnLX8cww/ZL19Avshiqo=</latexit>

T 0
<latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit><latexit sha1_base64="YkmhB9+l/vhc/UhgOW7BVeclSSM=">AAAB43icdZDLSgMxFIbPeK31VnXpJlhEV2VGZVp3RTcuq/QG7VAy6Zk2NHMhyQhl6BPoStSdb+QL+DamtUIV/Vd/zvcHzvn9RHClbfvDWlpeWV1bz23kN7e2d3YLe/tNFaeSYYPFIpZtnyoUPMKG5lpgO5FIQ19gyx9dT3nrHqXicVTX4wS9kA4iHnBGtRnd1U96haJTsmcidsk+dyuua4xju5eVMvlGRZir1iu8d/sxS0OMNBNUqY5jJ9rLqNScCZzku6nChLIRHWDH2IiGqLxstumEHAexJHqIZPZezGY0VGoc+iYTUj1Uv9l0+BfrpDqoeBmPklRjxEzEsCAVRMdkejDpc4lMi7ExlElutiRsSCVl2tSSXzz/f9M8M4WUnNuLYvVqXkQODuEITsGBMlThBmrQAAYBPMILvFpoPVhP1vNXdMma/zmAH7LePgFalIrb</latexit>

⌃
<latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit><latexit sha1_base64="gd181zG2Ocw4xihIfiNBpl1Zr20=">AAAB53icdZDLTgIxFIbP4A3xhrp000hMXJEZNQPuiG5cYpRLAhPSKWeg0rmk7ZiQCc+gK6PufB9fwLexICZo9F/9Pd/f5JzfTwRX2rY/rNzS8srqWn69sLG5tb1T3N1rqjiVDBssFrFs+1Sh4BE2NNcC24lEGvoCW/7ocspb9ygVj6NbPU7QC+kg4gFnVJtRs3vDByHtFUtO2Z6J2GX71K26rjGO7Z5XK+QblWCueq/43u3HLA0x0kxQpTqOnWgvo1JzJnBS6KYKE8pGdIAdYyMaovKy2bYTchTEkughktl7MZvRUKlx6JtMSPVQ/WbT4V+sk+qg6mU8SlKNETMRw4JUEB2T6dGkzyUyLcbGUCa52ZKwIZWUaVNNYfH8/03zxBRSdq7PSrWLeRF5OIBDOAYHKlCDK6hDAxjcwSO8wKvFrQfryXr+iuas+Z99+CHr7ROq44zV</latexit>

First Brillouin zone for graphene
Little groups

C6v
<latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit><latexit sha1_base64="lR/0pLZTFZ6ul1glMpcKS4u86ao=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNotyIXDxiIo8ENmR26IWR2UdmZknIhn/Qk1Fvfo8/4N84i5ioWKfqquqkq71YcKVt+8PKrayurW/kNwtb2zu7e8X9g5aKEsmwySIRyY5HFQoeYlNzLbATS6SBJ7DtjeuZ356gVDwK7/Q0Rjegw5D7nFFtpHa9n1Yms0K/WLLL9hwkIxfVSpU438o3KcECjX7xvTeIWBJgqJmgSnUdO9ZuSqXmTOCs0EsUxpSN6RC7hoY0QOWm83Nn5MSPJNEjJPP5ZzalgVLTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZK3JgEtkWkwNoUxycyVhIyop0+Y3Wf2lssukdVZ27LJze16qXS8ekYcjOIZTcOASanADDWgCgzE8wgu8WvfWg/VkPX9Fc9Zi5xB+wXr7BKsMjMM=</latexit>

C3v
<latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit><latexit sha1_base64="MPw5NFUq2c5JUa+gUFgyOm2vF7Y=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHZ9cyNy8YiJPBLYkNmhF0ZmH5mZJSEb/kFPRr35Pf6Af+MsYqJinaqrqpOu9mLBlbbtDyu3tLyyupZfL2xsbm3vFHf3mipKJMMGi0Qk2x5VKHiIDc21wHYskQaewJY3qmV+a4xS8Si805MY3YAOQu5zRrWRWrVeejqeFnrFkl22ZyAZOa9cVIjzrXyTEsxR7xXfu/2IJQGGmgmqVMexY+2mVGrOBE4L3URhTNmIDrBjaEgDVG46O3dKjvxIEj1EMpt/ZlMaKDUJPJMJqB6qv14m/ud1Eu1fuSkP40RjyEzEeH4iiI5I1pr0uUSmxcQQyiQ3VxI2pJIybX6T1V8ou0iaJ2XHLju3Z6Xq9fwReTiAQzgGBy6hCjdQhwYwGMEjvMCrdW89WE/W81c0Z8139uEXrLdPpomMwA==</latexit>

C2v
<latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit><latexit sha1_base64="e2k9hGS+tlpUiFhkv00WFrqxGIg=">AAAB6HicbVDLTgJBEOz1ifhCPXqZSEw8kV3iixuRi0dM5JHAhswOvTAy+8jMLAnZ8A96MurN7/EH/BtnERIV61RdVZ10tRcLrrRtf1orq2vrG5u5rfz2zu7efuHgsKmiRDJssEhEsu1RhYKH2NBcC2zHEmngCWx5o1rmt8YoFY/Cez2J0Q3oIOQ+Z1QbqVXrpeXxNN8rFO2SPQPJyEXlskKchbIgRZij3it8dPsRSwIMNRNUqY5jx9pNqdScCZzmu4nCmLIRHWDH0JAGqNx0du6UnPqRJHqIZDb/zKY0UGoSeCYTUD1Uf71M/M/rJNq/dlMexonGkJmI8fxEEB2RrDXpc4lMi4khlEluriRsSCVl2vwmq79Udpk0yyXHLjl358XqzfwROTiGEzgDB66gCrdQhwYwGMETvMKb9WA9Ws/Wy3d0xZrvHMEvWO9fpQiMvw==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>

C1h
<latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit><latexit sha1_base64="hywc/CxwFM6f4zs3ncO8+VS7Saw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCuXiMYB6QLGF20psdM/tgZlYIS/5BT6Le/B5/wL9xNkZQY52qq6qhq71EcKVt+8MqLC2vrK4V10sbm1vbO+XdvbaKU8mwxWIRy65HFQoeYUtzLbCbSKShJ7DjjRu537lHqXgc3epJgm5IRxH3OaPaSJ3GIHOCaWlQrthVewaSk7PaeY0438o3qcAczUH5vT+MWRpipJmgSvUcO9FuRqXmTOC01E8VJpSN6Qh7hkY0ROVms3On5MiPJdEBktn8M5vRUKlJ6JlMSHWg/nq5+J/XS7V/6WY8SlKNETMR4/mpIDomeWsy5BKZFhNDKJPcXElYQCVl2vwmr79QdpG0T6qOXXVuTiv1q/kjinAAh3AMDlxAHa6hCS1gMIZHeIFX6856sJ6s569owZrv7MMvWG+fjoeMsA==</latexit>
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C6v E C2 C±
3 C±

6 �di �vi
<latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit><latexit sha1_base64="984e7u3ulTljOTvAMysZFVVbGpo="></latexit>

�v1
<latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit><latexit sha1_base64="ngKBNkmk5jp3l/VBbYB5i8XDGyM=">AAAB7HicdZDNSgMxFIXv+FvrX9Wlm2ARXJUZlWndFd24rGB/YDqUTJppQ5PMkGQKZehb6ErUnU/jC/g2prVCFT2rk/udwL0nSjnTxnU/nJXVtfWNzcJWcXtnd2+/dHDY0kmmCG2ShCeqE2FNOZO0aZjhtJMqikXEaTsa3cx4e0yVZom8N5OUhgIPJIsZwcaOgq5mA4F7+dib9kplr+LOhdyKe+HXfN8az/WvalX0jcqwUKNXeu/2E5IJKg3hWOvAc1MT5lgZRjidFruZpikmIzyggbUSC6rDfL7yFJ3GiUJmSNH8vZzNsdB6IiKbEdgM9W82G/7FgszEtTBnMs0MlcRGLIszjkyCZpejPlOUGD6xBhPF7JaIDLHCxNh+isvn/29a57aQind3Wa5fL4oowDGcwBl4UIU63EIDmkAggUd4gVdHOg/Ok/P8FV1xFn+O4Iect0+dKo8l</latexit>

�v2
<latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit><latexit sha1_base64="rh5eAeYljxVm9YzPboovLaFbmQ4=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZNAPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdsvuhV/zfWs817+qVfE3KqGlGr3ie7cvaRqDMJQTrQPPTUyYEWUY5TArdFMNCaFjMoTAWkFi0GG2WHmGzwZSYTMCvHivZjMSaz2NI5uJiRnp32w+/IsFqRnUwoyJJDUgqI1YNkg5NhLPL8d9poAaPrWGUMXslpiOiCLU2H4Kq+f/b1oVW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEnqmPJg==</latexit>

�v3
<latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit><latexit sha1_base64="RKXMtOaNPoB8tC9g6N/3RtsnGeg=">AAAB7HicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiG5cYiI/yTAhnXKBhk47aTskZMJb6MqoO5/GF/BtLIgJGj2r0/udJveeKOFMG9f9cHJr6xubW/ntws7u3v5B8fCopWWqKDSp5FJ1IqKBMwFNwwyHTqKAxBGHdjS+mfP2BJRmUtybaQJhTIaCDRglxo6CrmbDmPSySWXWK5a8srsQdstuxa/5vjWe61/VqvgbldBSjV7xvduXNI1BGMqJ1oHnJibMiDKMcpgVuqmGhNAxGUJgrSAx6DBbrDzDZwOpsBkBXrxXsxmJtZ7Gkc3ExIz0bzYf/sWC1AxqYcZEkhoQ1EYsG6QcG4nnl+M+U0ANn1pDqGJ2S0xHRBFqbD+F1fP/N60LW0jZu7ss1a+XReTRCTpF58hDVVRHt6iBmogiiR7RC3p1hPPgPDnPX9Gcs/xzjH7IefsEoCiPJw==</latexit>

�d1
<latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit><latexit sha1_base64="vccn3Ewhe13JO1YIaAN1/G1/VY4=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiB4CjPillvQi8cIZoHJEHo6L0mTXobuHiEM+Qs9iXrza/wB/8aemIBbnepV1YNXL044M9b3P7zC0vLK6lpxvbSxubW9U97daxmVagpNqrjSnZgY4ExC0zLLoZNoICLm0I7H17nfvgdtmJJ3dpJAJMhQsgGjxDop7Bo2FKSX9YNpr1zxq/4MOCdntfMaDhbKglTQHI1e+b3bVzQVIC3lxJgw8BMbZURbRjlMS93UQELomAwhdFQSASbKZidP8dFAaWxHgGfz92xGhDETEbuMIHZkfnu5+J8XpnZwGWVMJqkFSV3EeYOUY6tw3hz3mQZq+cQRQjVzV2I6IppQ6/5TcvX/lP1LWifVwK8Gt6eV+tX8EUV0gA7RMQrQBaqjG9RATUSRQo/oBb160nvwnrznr2jBm+/sox/w3j4BVxuO9A==</latexit>

�d2
<latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit><latexit sha1_base64="HBKmb03kcMncaWLduoDbZo3ARDE=">AAAB7HicbVDLSgMxFL1TX7W+qi7dBIvgqswUX90V3bisYB8wHUomzbShmWRIMkIZ+he6EnXn1/gD/o2Z2oJaz+rcc86Fe26YcKaN6346hZXVtfWN4mZpa3tnd6+8f9DWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95oEozKe7NJKFBjIeCRYxgYyW/p9kwxv1sUJv2yxW36s6AcnJev6gjb6EsSAXmaPbLH72BJGlMhSEca+17bmKCDCvDCKfTUi/VNMFkjIfUt1TgmOogm508RSeRVMiMKJrNP7MZjrWexKHNxNiM9F8vF//z/NREV0HGRJIaKoiNWC9KOTIS5c3RgClKDJ9Ygoli9kpERlhhYux/Srb+Utll0q5VPbfq3Z1VGtfzRxThCI7hFDy4hAbcQhNaQEDCE7zCmyOcR+fZefmOFpz5ziH8gvP+BViajvU=</latexit>

�d3
<latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit><latexit sha1_base64="pNLrl6OfNDJyUefDdLQeYrPXkHw=">AAAB7HicbVDLTsMwENyUVymvAkcuFhUSpyrh3VsFF45Fog8pjSrHdVqrthPZDlIV9S/ghIAbX8MP8Dc4pZWAMqfZmVlpZ8OEM21c99MpLC2vrK4V10sbm1vbO+XdvZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4egm99sPVGkWy3szTmgg8ECyiBFsrOR3NRsI3Mv6p5NeueJW3SlQTs5rFzXkzZU5qcAMjV75o9uPSSqoNIRjrX3PTUyQYWUY4XRS6qaaJpiM8ID6lkosqA6y6ckTdBTFCpkhRdP5ZzbDQuuxCG1GYDPUf71c/M/zUxNdBRmTSWqoJDZivSjlyMQob476TFFi+NgSTBSzVyIyxAoTY/9TsvUXyi6S1knVc6ve3Vmlfj17RBEO4BCOwYNLqMMtNKAJBGJ4gld4c6Tz6Dw7L9/RgjPb2YdfcN6/AFoZjvY=</latexit>
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First Brillouin zone for graphene
Little groups

� C6v E C2 C±
3 C±

6 �di �vi

T C1h E �v1

K C3v E C±
3 �vi

<latexit sha1_base64="xTR5jbw3e1Uicw7LFT6hT6bz/bQ="></latexit><latexit sha1_base64="xTR5jbw3e1Uicw7LFT6hT6bz/bQ="></latexit><latexit sha1_base64="xTR5jbw3e1Uicw7LFT6hT6bz/bQ="></latexit><latexit sha1_base64="xTR5jbw3e1Uicw7LFT6hT6bz/bQ="></latexit>

K C3v E C±
3 �vi

T 0 C1h E �v2

M C2v E C2 �d2 �v2
<latexit sha1_base64="HHPwW9MdaMJ7ZyTt4F/UXSWqTi0="></latexit><latexit sha1_base64="HHPwW9MdaMJ7ZyTt4F/UXSWqTi0="></latexit><latexit sha1_base64="HHPwW9MdaMJ7ZyTt4F/UXSWqTi0="></latexit><latexit sha1_base64="HHPwW9MdaMJ7ZyTt4F/UXSWqTi0="></latexit>

� C6v E C2 C±
3 C±

6 �di �vi

⌃ C1h E �d2

M C2v E C2 �d2 �v2
<latexit sha1_base64="EQlDM92rOm2biLCyjlLSs/mi8J0="></latexit><latexit sha1_base64="EQlDM92rOm2biLCyjlLSs/mi8J0="></latexit><latexit sha1_base64="EQlDM92rOm2biLCyjlLSs/mi8J0="></latexit><latexit sha1_base64="EQlDM92rOm2biLCyjlLSs/mi8J0="></latexit>

T (�,K)
<latexit sha1_base64="vI7rdK9wWHhecX0Cr1UVKFhyWLg=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPSh4iZANJkPo6fQkTXoZunuEMOQv9CTqza/xB/wbe2IENdapXlU9ePXCmFFtXPfDyS0sLi2v5FcLa+sbm1vF7Z2WlonCpIklk6oTIk0YFaRpqGGkEyuCeMhIOxxdZX77nihNpWiYcUwCjgaCRhQjYyW/Ue5eI87R0e1hr1hyK+4UMCOn1bMq9L6Vb1ICM9R7xfduX+KEE2EwQ1r7nhubIEXKUMzIpNBNNIkRHqEB8S0ViBMdpNOTJ/AgkgqaIYHT+Wc2RVzrMQ9thiMz1H+9TPzP8xMTXQQpFXFiiMA2Yr0oYdBImDWHfaoINmxsCcKK2ishHiKFsLH/Kdj6c2XnSeu44rkV7+6kVLucPSIP9sA+KAMPnIMauAF10AQYSPAIXsCrI5wH58l5/ormnNnOLvgF5+0T10aN9g==</latexit><latexit sha1_base64="vI7rdK9wWHhecX0Cr1UVKFhyWLg=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPSh4iZANJkPo6fQkTXoZunuEMOQv9CTqza/xB/wbe2IENdapXlU9ePXCmFFtXPfDyS0sLi2v5FcLa+sbm1vF7Z2WlonCpIklk6oTIk0YFaRpqGGkEyuCeMhIOxxdZX77nihNpWiYcUwCjgaCRhQjYyW/Ue5eI87R0e1hr1hyK+4UMCOn1bMq9L6Vb1ICM9R7xfduX+KEE2EwQ1r7nhubIEXKUMzIpNBNNIkRHqEB8S0ViBMdpNOTJ/AgkgqaIYHT+Wc2RVzrMQ9thiMz1H+9TPzP8xMTXQQpFXFiiMA2Yr0oYdBImDWHfaoINmxsCcKK2ishHiKFsLH/Kdj6c2XnSeu44rkV7+6kVLucPSIP9sA+KAMPnIMauAF10AQYSPAIXsCrI5wH58l5/ormnNnOLvgF5+0T10aN9g==</latexit><latexit sha1_base64="vI7rdK9wWHhecX0Cr1UVKFhyWLg=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPSh4iZANJkPo6fQkTXoZunuEMOQv9CTqza/xB/wbe2IENdapXlU9ePXCmFFtXPfDyS0sLi2v5FcLa+sbm1vF7Z2WlonCpIklk6oTIk0YFaRpqGGkEyuCeMhIOxxdZX77nihNpWiYcUwCjgaCRhQjYyW/Ue5eI87R0e1hr1hyK+4UMCOn1bMq9L6Vb1ICM9R7xfduX+KEE2EwQ1r7nhubIEXKUMzIpNBNNIkRHqEB8S0ViBMdpNOTJ/AgkgqaIYHT+Wc2RVzrMQ9thiMz1H+9TPzP8xMTXQQpFXFiiMA2Yr0oYdBImDWHfaoINmxsCcKK2ishHiKFsLH/Kdj6c2XnSeu44rkV7+6kVLucPSIP9sA+KAMPnIMauAF10AQYSPAIXsCrI5wH58l5/ormnNnOLvgF5+0T10aN9g==</latexit><latexit sha1_base64="vI7rdK9wWHhecX0Cr1UVKFhyWLg=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPSh4iZANJkPo6fQkTXoZunuEMOQv9CTqza/xB/wbe2IENdapXlU9ePXCmFFtXPfDyS0sLi2v5FcLa+sbm1vF7Z2WlonCpIklk6oTIk0YFaRpqGGkEyuCeMhIOxxdZX77nihNpWiYcUwCjgaCRhQjYyW/Ue5eI87R0e1hr1hyK+4UMCOn1bMq9L6Vb1ICM9R7xfduX+KEE2EwQ1r7nhubIEXKUMzIpNBNNIkRHqEB8S0ViBMdpNOTJ/AgkgqaIYHT+Wc2RVzrMQ9thiMz1H+9TPzP8xMTXQQpFXFiiMA2Yr0oYdBImDWHfaoINmxsCcKK2ishHiKFsLH/Kdj6c2XnSeu44rkV7+6kVLucPSIP9sA+KAMPnIMauAF10AQYSPAIXsCrI5wH58l5/ormnNnOLvgF5+0T10aN9g==</latexit>

⌃(�,M)
<latexit sha1_base64="Jzpwx3j929d68SuyPD/4pvkwyVE=">AAAB83icbVDLSsNAFJ3UV62vqEs3g0WoICURX90VXehGqGgf0IRyM522Q2eSMDMplNIv0ZWoO//EH/BvnNQW1HpW555zLtx7gpgzpR3n08osLC4tr2RXc2vrG5tb9vZOTUWJJLRKIh7JRgCKchbSqmaa00YsKYiA03rQv0r9+oBKxaLwQQ9j6gvohqzDCGgjtWzbu2ddAQXvGoSAo9vDlp13is4EOCWnpbMSdmfKjOTRFJWW/eG1I5IIGmrCQamm68TaH4HUjHA6znmJojGQPnRp09AQBFX+aHL5GB90Iol1j+LJ/DM7AqHUUAQmI0D31F8vFf/zmonuXPgjFsaJpiExEeN1Eo51hNMCcJtJSjQfGgJEMnMlJj2QQLSpKWfen3t2ntSOi65TdO9O8uXLaRFZtIf2UQG56ByV0Q2qoCoiaICe0Ct6sxLr0Xq2Xr6jGWu6s4t+wXr/AhVNkFQ=</latexit><latexit sha1_base64="Jzpwx3j929d68SuyPD/4pvkwyVE=">AAAB83icbVDLSsNAFJ3UV62vqEs3g0WoICURX90VXehGqGgf0IRyM522Q2eSMDMplNIv0ZWoO//EH/BvnNQW1HpW555zLtx7gpgzpR3n08osLC4tr2RXc2vrG5tb9vZOTUWJJLRKIh7JRgCKchbSqmaa00YsKYiA03rQv0r9+oBKxaLwQQ9j6gvohqzDCGgjtWzbu2ddAQXvGoSAo9vDlp13is4EOCWnpbMSdmfKjOTRFJWW/eG1I5IIGmrCQamm68TaH4HUjHA6znmJojGQPnRp09AQBFX+aHL5GB90Iol1j+LJ/DM7AqHUUAQmI0D31F8vFf/zmonuXPgjFsaJpiExEeN1Eo51hNMCcJtJSjQfGgJEMnMlJj2QQLSpKWfen3t2ntSOi65TdO9O8uXLaRFZtIf2UQG56ByV0Q2qoCoiaICe0Ct6sxLr0Xq2Xr6jGWu6s4t+wXr/AhVNkFQ=</latexit><latexit sha1_base64="Jzpwx3j929d68SuyPD/4pvkwyVE=">AAAB83icbVDLSsNAFJ3UV62vqEs3g0WoICURX90VXehGqGgf0IRyM522Q2eSMDMplNIv0ZWoO//EH/BvnNQW1HpW555zLtx7gpgzpR3n08osLC4tr2RXc2vrG5tb9vZOTUWJJLRKIh7JRgCKchbSqmaa00YsKYiA03rQv0r9+oBKxaLwQQ9j6gvohqzDCGgjtWzbu2ddAQXvGoSAo9vDlp13is4EOCWnpbMSdmfKjOTRFJWW/eG1I5IIGmrCQamm68TaH4HUjHA6znmJojGQPnRp09AQBFX+aHL5GB90Iol1j+LJ/DM7AqHUUAQmI0D31F8vFf/zmonuXPgjFsaJpiExEeN1Eo51hNMCcJtJSjQfGgJEMnMlJj2QQLSpKWfen3t2ntSOi65TdO9O8uXLaRFZtIf2UQG56ByV0Q2qoCoiaICe0Ct6sxLr0Xq2Xr6jGWu6s4t+wXr/AhVNkFQ=</latexit><latexit sha1_base64="Jzpwx3j929d68SuyPD/4pvkwyVE=">AAAB83icbVDLSsNAFJ3UV62vqEs3g0WoICURX90VXehGqGgf0IRyM522Q2eSMDMplNIv0ZWoO//EH/BvnNQW1HpW555zLtx7gpgzpR3n08osLC4tr2RXc2vrG5tb9vZOTUWJJLRKIh7JRgCKchbSqmaa00YsKYiA03rQv0r9+oBKxaLwQQ9j6gvohqzDCGgjtWzbu2ddAQXvGoSAo9vDlp13is4EOCWnpbMSdmfKjOTRFJWW/eG1I5IIGmrCQamm68TaH4HUjHA6znmJojGQPnRp09AQBFX+aHL5GB90Iol1j+LJ/DM7AqHUUAQmI0D31F8vFf/zmonuXPgjFsaJpiExEeN1Eo51hNMCcJtJSjQfGgJEMnMlJj2QQLSpKWfen3t2ntSOi65TdO9O8uXLaRFZtIf2UQG56ByV0Q2qoCoiaICe0Ct6sxLr0Xq2Xr6jGWu6s4t+wXr/AhVNkFQ=</latexit>

T 0(K,M)
<latexit sha1_base64="g3ctv59BwvulxYNLQ338WCRBhmY=">AAAB6HicbVDJSgNBFHwTtxi3qEcvjUGMIGFG3HILehFEiJANkiH0dF6SNj0L3T1CGPIPehL15vf4A/6NnZiAW53qVdWDV8+LBFfatj+s1Nz8wuJSejmzsrq2vpHd3KqpMJYMqywUoWx4VKHgAVY11wIbkUTqewLr3uBy7NfvUSoeBhU9jND1aS/gXc6oNlK9sp+/Prw5aGdzdsGegIzJSfG0SJyZMiM5mKLczr63OiGLfQw0E1SppmNH2k2o1JwJHGVascKIsgHtYdPQgPqo3GRy7ojsdUNJdB/JZP6eTaiv1ND3TManuq9+e2PxP68Z6+65m/AgijUGzESM140F0SEZtyYdLpFpMTSEMsnNlYT1qaRMm99kTP0/Zf+S2lHBsQvO7XGudDF9RBp2YBfy4MAZlOAKylAFBgN4hBd4te6sB+vJev6Kpqzpzjb8gPX2CYn6jAM=</latexit><latexit sha1_base64="g3ctv59BwvulxYNLQ338WCRBhmY=">AAAB6HicbVDJSgNBFHwTtxi3qEcvjUGMIGFG3HILehFEiJANkiH0dF6SNj0L3T1CGPIPehL15vf4A/6NnZiAW53qVdWDV8+LBFfatj+s1Nz8wuJSejmzsrq2vpHd3KqpMJYMqywUoWx4VKHgAVY11wIbkUTqewLr3uBy7NfvUSoeBhU9jND1aS/gXc6oNlK9sp+/Prw5aGdzdsGegIzJSfG0SJyZMiM5mKLczr63OiGLfQw0E1SppmNH2k2o1JwJHGVascKIsgHtYdPQgPqo3GRy7ojsdUNJdB/JZP6eTaiv1ND3TManuq9+e2PxP68Z6+65m/AgijUGzESM140F0SEZtyYdLpFpMTSEMsnNlYT1qaRMm99kTP0/Zf+S2lHBsQvO7XGudDF9RBp2YBfy4MAZlOAKylAFBgN4hBd4te6sB+vJev6Kpqzpzjb8gPX2CYn6jAM=</latexit><latexit sha1_base64="g3ctv59BwvulxYNLQ338WCRBhmY=">AAAB6HicbVDJSgNBFHwTtxi3qEcvjUGMIGFG3HILehFEiJANkiH0dF6SNj0L3T1CGPIPehL15vf4A/6NnZiAW53qVdWDV8+LBFfatj+s1Nz8wuJSejmzsrq2vpHd3KqpMJYMqywUoWx4VKHgAVY11wIbkUTqewLr3uBy7NfvUSoeBhU9jND1aS/gXc6oNlK9sp+/Prw5aGdzdsGegIzJSfG0SJyZMiM5mKLczr63OiGLfQw0E1SppmNH2k2o1JwJHGVascKIsgHtYdPQgPqo3GRy7ojsdUNJdB/JZP6eTaiv1ND3TManuq9+e2PxP68Z6+65m/AgijUGzESM140F0SEZtyYdLpFpMTSEMsnNlYT1qaRMm99kTP0/Zf+S2lHBsQvO7XGudDF9RBp2YBfy4MAZlOAKylAFBgN4hBd4te6sB+vJev6Kpqzpzjb8gPX2CYn6jAM=</latexit><latexit sha1_base64="g3ctv59BwvulxYNLQ338WCRBhmY=">AAAB6HicbVDJSgNBFHwTtxi3qEcvjUGMIGFG3HILehFEiJANkiH0dF6SNj0L3T1CGPIPehL15vf4A/6NnZiAW53qVdWDV8+LBFfatj+s1Nz8wuJSejmzsrq2vpHd3KqpMJYMqywUoWx4VKHgAVY11wIbkUTqewLr3uBy7NfvUSoeBhU9jND1aS/gXc6oNlK9sp+/Prw5aGdzdsGegIzJSfG0SJyZMiM5mKLczr63OiGLfQw0E1SppmNH2k2o1JwJHGVascKIsgHtYdPQgPqo3GRy7ojsdUNJdB/JZP6eTaiv1ND3TManuq9+e2PxP68Z6+65m/AgijUGzESM140F0SEZtyYdLpFpMTSEMsnNlYT1qaRMm99kTP0/Zf+S2lHBsQvO7XGudDF9RBp2YBfy4MAZlOAKylAFBgN4hBd4te6sB+vJev6Kpqzpzjb8gPX2CYn6jAM=</latexit>
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The site symmetry group

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

The site symmetry group for orbitals in atoms 1 and 2 is

C3v = {E,C±
3 ,�di}

<latexit sha1_base64="NGgaXoAEZLACgBJpkQ0gO2JaIt0=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4vgopTECroRikVwWcE+oIlhMp20Q2eSMDMplJC1/oyuRN35A/6Af+O0ZqGtZ3XuPefCPcePGZXKsr6Mwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikej5SBJGQ9JWVDHSiwVB3Gek64+bM707IULSKLxT05i4HA1DGlCMlF55ZrnppfVJdumk19WmV793Yl6FjqRDjrx0QDPoZJ5ZsWrWHHCZ2DmpgBwtz/x0BhFOOAkVZkjKvm3Fyk2RUBQzkpWcRJIY4TEakr6mIeJEuuk8SwaPg0hANSJwPv/2pohLOeW+9nCkRnJRmy3/0/qJCi7clIZxokiItUVrQcKgiuCsEjiggmDFppogLKj+EuIREggrXVxJx7cXwy6TzmnNtmr27VmlcZUXUQRHoAxOgA3OQQPcgBZoAwwewTN4A+/Gg/FkvBivP9aCkd8cgj8wPr4BH1CXng==</latexit><latexit sha1_base64="NGgaXoAEZLACgBJpkQ0gO2JaIt0=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4vgopTECroRikVwWcE+oIlhMp20Q2eSMDMplJC1/oyuRN35A/6Af+O0ZqGtZ3XuPefCPcePGZXKsr6Mwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikej5SBJGQ9JWVDHSiwVB3Gek64+bM707IULSKLxT05i4HA1DGlCMlF55ZrnppfVJdumk19WmV793Yl6FjqRDjrx0QDPoZJ5ZsWrWHHCZ2DmpgBwtz/x0BhFOOAkVZkjKvm3Fyk2RUBQzkpWcRJIY4TEakr6mIeJEuuk8SwaPg0hANSJwPv/2pohLOeW+9nCkRnJRmy3/0/qJCi7clIZxokiItUVrQcKgiuCsEjiggmDFppogLKj+EuIREggrXVxJx7cXwy6TzmnNtmr27VmlcZUXUQRHoAxOgA3OQQPcgBZoAwwewTN4A+/Gg/FkvBivP9aCkd8cgj8wPr4BH1CXng==</latexit><latexit sha1_base64="NGgaXoAEZLACgBJpkQ0gO2JaIt0=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4vgopTECroRikVwWcE+oIlhMp20Q2eSMDMplJC1/oyuRN35A/6Af+O0ZqGtZ3XuPefCPcePGZXKsr6Mwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikej5SBJGQ9JWVDHSiwVB3Gek64+bM707IULSKLxT05i4HA1DGlCMlF55ZrnppfVJdumk19WmV793Yl6FjqRDjrx0QDPoZJ5ZsWrWHHCZ2DmpgBwtz/x0BhFOOAkVZkjKvm3Fyk2RUBQzkpWcRJIY4TEakr6mIeJEuuk8SwaPg0hANSJwPv/2pohLOeW+9nCkRnJRmy3/0/qJCi7clIZxokiItUVrQcKgiuCsEjiggmDFppogLKj+EuIREggrXVxJx7cXwy6TzmnNtmr27VmlcZUXUQRHoAxOgA3OQQPcgBZoAwwewTN4A+/Gg/FkvBivP9aCkd8cgj8wPr4BH1CXng==</latexit><latexit sha1_base64="NGgaXoAEZLACgBJpkQ0gO2JaIt0=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4vgopTECroRikVwWcE+oIlhMp20Q2eSMDMplJC1/oyuRN35A/6Af+O0ZqGtZ3XuPefCPcePGZXKsr6Mwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikej5SBJGQ9JWVDHSiwVB3Gek64+bM707IULSKLxT05i4HA1DGlCMlF55ZrnppfVJdumk19WmV793Yl6FjqRDjrx0QDPoZJ5ZsWrWHHCZ2DmpgBwtz/x0BhFOOAkVZkjKvm3Fyk2RUBQzkpWcRJIY4TEakr6mIeJEuuk8SwaPg0hANSJwPv/2pohLOeW+9nCkRnJRmy3/0/qJCi7clIZxokiItUVrQcKgiuCsEjiggmDFppogLKj+EuIREggrXVxJx7cXwy6TzmnNtmr27VmlcZUXUQRHoAxOgA3OQQPcgBZoAwwewTN4A+/Gg/FkvBivP9aCkd8cgj8wPr4BH1CXng==</latexit>

Atomic orbitals are distorted by the crystal field and their 
symmetry may be lowered. For instance, for an s orbital 
at atom 1:

D+
0 = A1 =) s ! a1

<latexit sha1_base64="xsrj/PBLZ/gamk+taTbTfUxCcqs=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4sgCCURQTdCfSxcuKhgH9DEMJlO0qGTTJiZKCV0rT+jK1F3/oA/4N84qVlo61mde8+5cM/xE0alsqwvozQ3v7C4VF6urKyurW+Ym1ttyVOBSQtzxkXXR5IwGpOWooqRbiIIinxGOv7wPNc7d0RIyuMbNUqIG6EwpgHFSOmVZ1YvPOt2/+TUs50rHoeChgOFhOD3UDqKQ+TZFc+sWXVrAjhL7ILUQIGmZ346fY7TiMQKMyRlz7YS5WZIKIoZGVecVJIE4SEKSU/TGEVEutkkyxjuBlxANSBwMv/2ZiiSchT52hMhNZDTWr78T+ulKjh2MxonqSIx1hatBSmDOl9eCexTQbBiI00QFlR/CfEACYSVLi6Pb0+HnSXtg7pt1e3rw1rjrCiiDHZAFewBGxyBBrgETdACGDyCZ/AG3o0H48l4MV5/rCWjuNkGf2B8fANfVJcg</latexit><latexit sha1_base64="xsrj/PBLZ/gamk+taTbTfUxCcqs=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4sgCCURQTdCfSxcuKhgH9DEMJlO0qGTTJiZKCV0rT+jK1F3/oA/4N84qVlo61mde8+5cM/xE0alsqwvozQ3v7C4VF6urKyurW+Ym1ttyVOBSQtzxkXXR5IwGpOWooqRbiIIinxGOv7wPNc7d0RIyuMbNUqIG6EwpgHFSOmVZ1YvPOt2/+TUs50rHoeChgOFhOD3UDqKQ+TZFc+sWXVrAjhL7ILUQIGmZ346fY7TiMQKMyRlz7YS5WZIKIoZGVecVJIE4SEKSU/TGEVEutkkyxjuBlxANSBwMv/2ZiiSchT52hMhNZDTWr78T+ulKjh2MxonqSIx1hatBSmDOl9eCexTQbBiI00QFlR/CfEACYSVLi6Pb0+HnSXtg7pt1e3rw1rjrCiiDHZAFewBGxyBBrgETdACGDyCZ/AG3o0H48l4MV5/rCWjuNkGf2B8fANfVJcg</latexit><latexit sha1_base64="xsrj/PBLZ/gamk+taTbTfUxCcqs=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4sgCCURQTdCfSxcuKhgH9DEMJlO0qGTTJiZKCV0rT+jK1F3/oA/4N84qVlo61mde8+5cM/xE0alsqwvozQ3v7C4VF6urKyurW+Ym1ttyVOBSQtzxkXXR5IwGpOWooqRbiIIinxGOv7wPNc7d0RIyuMbNUqIG6EwpgHFSOmVZ1YvPOt2/+TUs50rHoeChgOFhOD3UDqKQ+TZFc+sWXVrAjhL7ILUQIGmZ346fY7TiMQKMyRlz7YS5WZIKIoZGVecVJIE4SEKSU/TGEVEutkkyxjuBlxANSBwMv/2ZiiSchT52hMhNZDTWr78T+ulKjh2MxonqSIx1hatBSmDOl9eCexTQbBiI00QFlR/CfEACYSVLi6Pb0+HnSXtg7pt1e3rw1rjrCiiDHZAFewBGxyBBrgETdACGDyCZ/AG3o0H48l4MV5/rCWjuNkGf2B8fANfVJcg</latexit><latexit sha1_base64="xsrj/PBLZ/gamk+taTbTfUxCcqs=">AAACBXicbVDLSsNAFJ3UV62vqEs3Q4sgCCURQTdCfSxcuKhgH9DEMJlO0qGTTJiZKCV0rT+jK1F3/oA/4N84qVlo61mde8+5cM/xE0alsqwvozQ3v7C4VF6urKyurW+Ym1ttyVOBSQtzxkXXR5IwGpOWooqRbiIIinxGOv7wPNc7d0RIyuMbNUqIG6EwpgHFSOmVZ1YvPOt2/+TUs50rHoeChgOFhOD3UDqKQ+TZFc+sWXVrAjhL7ILUQIGmZ346fY7TiMQKMyRlz7YS5WZIKIoZGVecVJIE4SEKSU/TGEVEutkkyxjuBlxANSBwMv/2ZiiSchT52hMhNZDTWr78T+ulKjh2MxonqSIx1hatBSmDOl9eCexTQbBiI00QFlR/CfEACYSVLi6Pb0+HnSXtg7pt1e3rw1rjrCiiDHZAFewBGxyBBrgETdACGDyCZ/AG3o0H48l4MV5/rCWjuNkGf2B8fANfVJcg</latexit>

Out[!]= s ! a1
<latexit sha1_base64="LrE/B4cqPInvk8Ff9KPiVgaLR9k=">AAAB63icbVDLSgMxFM3UV62vqks3wSK4KjPiq7gpunFZwT6wM5RMeqcNTTJDkhHK0K/Qlag7/8Yf8G/M1ApqPatzzzkX7rlhwpk2rvvhFBYWl5ZXiqultfWNza3y9k5Lx6mi0KQxj1UnJBo4k9A0zHDoJAqICDm0w9FV7rfvQWkWy1szTiAQZCBZxCgxVrrT/oVvYkx6Xq9ccavuFDgnJ7XTGva+lW9SQTM0euV3vx/TVIA0lBOtu56bmCAjyjDKYVLyUw0JoSMygK6lkgjQQTa9eIIPolhhMwQ8nX9mMyK0HovQZgQxQ/3Xy8X/vG5qovMgYzJJDUhqI9aLUo5tvbw47jMF1PCxJYQqZq/EdEgUoca+p2Trz5WdJ62jqudWvZvjSv1y9ogi2kP76BB56AzV0TVqoCaiSKJH9IJeHeE8OE/O81e04Mx2dtEvOG+fr6eN6w==</latexit><latexit sha1_base64="LrE/B4cqPInvk8Ff9KPiVgaLR9k=">AAAB63icbVDLSgMxFM3UV62vqks3wSK4KjPiq7gpunFZwT6wM5RMeqcNTTJDkhHK0K/Qlag7/8Yf8G/M1ApqPatzzzkX7rlhwpk2rvvhFBYWl5ZXiqultfWNza3y9k5Lx6mi0KQxj1UnJBo4k9A0zHDoJAqICDm0w9FV7rfvQWkWy1szTiAQZCBZxCgxVrrT/oVvYkx6Xq9ccavuFDgnJ7XTGva+lW9SQTM0euV3vx/TVIA0lBOtu56bmCAjyjDKYVLyUw0JoSMygK6lkgjQQTa9eIIPolhhMwQ8nX9mMyK0HovQZgQxQ/3Xy8X/vG5qovMgYzJJDUhqI9aLUo5tvbw47jMF1PCxJYQqZq/EdEgUoca+p2Trz5WdJ62jqudWvZvjSv1y9ogi2kP76BB56AzV0TVqoCaiSKJH9IJeHeE8OE/O81e04Mx2dtEvOG+fr6eN6w==</latexit><latexit sha1_base64="LrE/B4cqPInvk8Ff9KPiVgaLR9k=">AAAB63icbVDLSgMxFM3UV62vqks3wSK4KjPiq7gpunFZwT6wM5RMeqcNTTJDkhHK0K/Qlag7/8Yf8G/M1ApqPatzzzkX7rlhwpk2rvvhFBYWl5ZXiqultfWNza3y9k5Lx6mi0KQxj1UnJBo4k9A0zHDoJAqICDm0w9FV7rfvQWkWy1szTiAQZCBZxCgxVrrT/oVvYkx6Xq9ccavuFDgnJ7XTGva+lW9SQTM0euV3vx/TVIA0lBOtu56bmCAjyjDKYVLyUw0JoSMygK6lkgjQQTa9eIIPolhhMwQ8nX9mMyK0HovQZgQxQ/3Xy8X/vG5qovMgYzJJDUhqI9aLUo5tvbw47jMF1PCxJYQqZq/EdEgUoca+p2Trz5WdJ62jqudWvZvjSv1y9ogi2kP76BB56AzV0TVqoCaiSKJH9IJeHeE8OE/O81e04Mx2dtEvOG+fr6eN6w==</latexit><latexit sha1_base64="LrE/B4cqPInvk8Ff9KPiVgaLR9k=">AAAB63icbVDLSgMxFM3UV62vqks3wSK4KjPiq7gpunFZwT6wM5RMeqcNTTJDkhHK0K/Qlag7/8Yf8G/M1ApqPatzzzkX7rlhwpk2rvvhFBYWl5ZXiqultfWNza3y9k5Lx6mi0KQxj1UnJBo4k9A0zHDoJAqICDm0w9FV7rfvQWkWy1szTiAQZCBZxCgxVrrT/oVvYkx6Xq9ccavuFDgnJ7XTGva+lW9SQTM0euV3vx/TVIA0lBOtu56bmCAjyjDKYVLyUw0JoSMygK6lkgjQQTa9eIIPolhhMwQ8nX9mMyK0HovQZgQxQ/3Xy8X/vG5qovMgYzJJDUhqI9aLUo5tvbw47jMF1PCxJYQqZq/EdEgUoca+p2Trz5WdJ62jqudWvZvjSv1y9ogi2kP76BB56AzV0TVqoCaiSKJH9IJeHeE8OE/O81e04Mx2dtEvOG+fr6eN6w==</latexit>

Out[!]=

27



The site symmetry group

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

s ! a1

p ! a1 + e

d ! a1 + 2e

f ! 2a1 + a2 + 2e

In what follows we will study the two bands arising from 
the     orbitals for “spinless” electrons. We begin by placing
one     orbital at each atom in the crystal.

pz
<latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit>

pz
<latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit>

D�
1 = A1(pz) + E(p

x

, p
y

) =) p
z

! a1
<latexit sha1_base64="r8RclVzxActHtqKlUUeR9Ebacbw="></latexit><latexit sha1_base64="r8RclVzxActHtqKlUUeR9Ebacbw="></latexit><latexit sha1_base64="r8RclVzxActHtqKlUUeR9Ebacbw="></latexit><latexit sha1_base64="r8RclVzxActHtqKlUUeR9Ebacbw="></latexit>
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Bands from pz-orbitals

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=
In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},

PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]= In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=

In[1]:=PolarPlot[3-.3Sin[3x],{x,0,2Pi},
PlotStyle→{Green,Thickness[.04]},Axes→False]

Out[1]=

In[3]:=PolarPlot[3+.3Sin[3x],{x,0,2Pi},
PlotStyle→{Red,Thickness[.04]},Axes→False]

Out[3]=
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a = 1, 2
<latexit sha1_base64="kyoeZKPnCJonWe7d11S+e9lmyoE=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARXJSQFG9dCEU3LivYC6ShTKaTdujkwsxEKCFPoS+jK1F3+gK+jZOYilrP6p///+ZwznEjRoU0zQ+ttLC4tLxSXq2srW9sbunbOx0RxhyTNg5ZyHsuEoTRgLQllYz0Ik6Q7zLSdSeXWd69JVzQMLiR04g4PhoF1KMYSWUNdCPp501sPnKdxDTMvGqZOG6cNGpW4aTo3KrV04FenTFwxsAZ8y2qoKjWQH/vD0Mc+ySQmCEhbMuMpJMgLilmJK30Y0EihCdoRGwlA+QT4ST5SCk88EIO5ZjA/P2TTZAvxNR3FeMjORZ/s8z8L7Nj6Z05CQ2iWJIAK0RlXsygDGF2HjiknGDJpkogzKmaEuIx4ghLdcSKWn9u2XnRqRuWaVjXR9XmRXGIMtgD++AQWOAUNMEVaIE2wOAePIIX8KrdaQ/ak/b8hZa04s8u+FXa2ycqi5il</latexit><latexit sha1_base64="kyoeZKPnCJonWe7d11S+e9lmyoE=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARXJSQFG9dCEU3LivYC6ShTKaTdujkwsxEKCFPoS+jK1F3+gK+jZOYilrP6p///+ZwznEjRoU0zQ+ttLC4tLxSXq2srW9sbunbOx0RxhyTNg5ZyHsuEoTRgLQllYz0Ik6Q7zLSdSeXWd69JVzQMLiR04g4PhoF1KMYSWUNdCPp501sPnKdxDTMvGqZOG6cNGpW4aTo3KrV04FenTFwxsAZ8y2qoKjWQH/vD0Mc+ySQmCEhbMuMpJMgLilmJK30Y0EihCdoRGwlA+QT4ST5SCk88EIO5ZjA/P2TTZAvxNR3FeMjORZ/s8z8L7Nj6Z05CQ2iWJIAK0RlXsygDGF2HjiknGDJpkogzKmaEuIx4ghLdcSKWn9u2XnRqRuWaVjXR9XmRXGIMtgD++AQWOAUNMEVaIE2wOAePIIX8KrdaQ/ak/b8hZa04s8u+FXa2ycqi5il</latexit><latexit sha1_base64="kyoeZKPnCJonWe7d11S+e9lmyoE=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARXJSQFG9dCEU3LivYC6ShTKaTdujkwsxEKCFPoS+jK1F3+gK+jZOYilrP6p///+ZwznEjRoU0zQ+ttLC4tLxSXq2srW9sbunbOx0RxhyTNg5ZyHsuEoTRgLQllYz0Ik6Q7zLSdSeXWd69JVzQMLiR04g4PhoF1KMYSWUNdCPp501sPnKdxDTMvGqZOG6cNGpW4aTo3KrV04FenTFwxsAZ8y2qoKjWQH/vD0Mc+ySQmCEhbMuMpJMgLilmJK30Y0EihCdoRGwlA+QT4ST5SCk88EIO5ZjA/P2TTZAvxNR3FeMjORZ/s8z8L7Nj6Z05CQ2iWJIAK0RlXsygDGF2HjiknGDJpkogzKmaEuIx4ghLdcSKWn9u2XnRqRuWaVjXR9XmRXGIMtgD++AQWOAUNMEVaIE2wOAePIIX8KrdaQ/ak/b8hZa04s8u+FXa2ycqi5il</latexit><latexit sha1_base64="kyoeZKPnCJonWe7d11S+e9lmyoE=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARXJSQFG9dCEU3LivYC6ShTKaTdujkwsxEKCFPoS+jK1F3+gK+jZOYilrP6p///+ZwznEjRoU0zQ+ttLC4tLxSXq2srW9sbunbOx0RxhyTNg5ZyHsuEoTRgLQllYz0Ik6Q7zLSdSeXWd69JVzQMLiR04g4PhoF1KMYSWUNdCPp501sPnKdxDTMvGqZOG6cNGpW4aTo3KrV04FenTFwxsAZ8y2qoKjWQH/vD0Mc+ySQmCEhbMuMpJMgLilmJK30Y0EihCdoRGwlA+QT4ST5SCk88EIO5ZjA/P2TTZAvxNR3FeMjORZ/s8z8L7Nj6Z05CQ2iWJIAK0RlXsygDGF2HjiknGDJpkogzKmaEuIx4ghLdcSKWn9u2XnRqRuWaVjXR9XmRXGIMtgD++AQWOAUNMEVaIE2wOAePIIX8KrdaQ/ak/b8hZa04s8u+FXa2ycqi5il</latexit>

Next, we exploit the translation invariance of the crystal 
by forming two Bloch waves 

The two Bloch waves               at a point of the first Brillouin 
zone trasform under the little group       . The matrices of 
the transformations define the 2-dimensional 
representation     .

G~k
<latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit>

( 1
~k
,  2

~k
)

<latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="igNIIXj664y3Gae0TWz7jfUX+FE=">AAAB03icbVBNT8JAFHzFL6yoePaykZh4Iq0XPZp48YiJBRJoyHZ5hQ27bbP7akIa7saLMf4t/4D/xgU5KDineTNzeDNJoaSlIPjyaju7e/sH9UP/qOEfn5w2G12bl0ZgJHKVm37CLSqZYUSSFPYLg1wnCnvJ7H7p957RWJlnTzQvMNZ8kslUCk5O6oyaraAdrMC2SbgmLVhj1PwcjnNRasxIKG7tIAwKiituSAqFC39YWiy4mPEJDhzNuEYbV6s3F+wyzQ2jKbLV/TtbcW3tXCcuozlN7aa3FP/zBiWlt3Els6IkzISLOC8tFaOcLduysTQoSM0d4cJI9yUTU264ILeJ79qHm123Sfe6HQbt8DGAOpzDBVxBCDdwBw/QgQgEjOEVPrzEe/Heflaqeeu5zuAPvPdvUZuH0w==</latexit><latexit sha1_base64="/mI082f2fcytO9EQIVjYdOZMf9Y=">AAAB+3icbVBLTgJBFHyDP0RUdOumIzHBhJAZNro0ceMSE/kkzEh6mjfQoeeT7h4SMmGvl9GVUe/gBbyNDc5CwFrVq6rFq/ITwZW27W+rsLW9s7tX3C8dlA+Pjisn5Y6KU8mwzWIRy55PFQoeYVtzLbCXSKShL7DrT24XfneKUvE4etCzBL2QjiIecEa1kQaVas1NFB9k7hQZmcwfnbpbX1WalyZlN+wlyCZxclKFHK1B5csdxiwNMdJMUKX6jp1oL6NScyZwXnJThQllEzrCvqERDVF52bLMnFwEsSR6jGR5/81mNFRqFvomE1I9VuveQvzP66c6uPYyHiWpxoiZiPGCVBAdk8UmZMglMi1mhlAmufmSsDGVlGmzXMnUd9bLbpJOs+HYDefehiKcwTnUwIEruIE7aEEbGDzDK3zAp/VkvVhvv0MVrHyxU1iB9f4DZYuWmQ==</latexit><latexit sha1_base64="FHl7KV4MnYimGvtUv11udVVRqUg=">AAAB+3icbVDJTgJBFHzjioiKXr10JCaYEDJD4sLNxItHTGRJGCQ9zRvo0LOku4eETLjrz+jJqP/gD/g3NgiJiHWqV1WHV+XFgitt21/W2vrG5tZ2Zie7m9vbP8gf5hoqSiTDOotEJFseVSh4iHXNtcBWLJEGnsCmN7yZ+s0RSsWj8F6PY+wEtB9ynzOqjdTNF4purHg3dUfIyHDy4JTc0rJSOTMpu2zPQKbkvHpRJc5CWZACzFHr5j/dXsSSAEPNBFWq7dix7qRUas4ETrJuojCmbEj72DY0pAGqTjorMyGnfiSJHiCZ3b+zKQ2UGgeeyQRUD9Rfbyr+57UT7V91Uh7GicaQmYjx/EQQHZHpJqTHJTItxoZQJrn5krABlZRps1zW1F8pu0oalbJjl507GzJwDCdQBAcu4RpuoQZ1YPAEL/AOH9aj9Wy9/gy1Zs0XO4IlWG/fjtKWtw==</latexit><latexit sha1_base64="hZMsCfsSCfDWUQ6oOeZIi7QxcAU=">AAACBnicbVBLTwIxGOziC/GFevTSSEwwIWSXxAc3ohePmMgjYVfSLd9CQ/eRtktCNtz1z+jJqDd/gH/Af2MXIRFxTtOZafLNuBFnUpnml5FZWV1b38hu5ra2d3b38vsHTRnGgkKDhjwUbZdI4CyAhmKKQzsSQHyXQ8sdXqd+awRCsjC4U+MIHJ/0A+YxSpSWuvlC0Y4k6yb2CCgeTu6tkl1aVCqnOmWWzSlwSs6q51VszZU5KaAZ6t38p90LaexDoCgnUnYsM1JOQoRilMMkZ8cSIkKHpA8dTQPig3SSaZkJPvFCgdUA8PT9O5sQX8qx7+qMT9RA/vVS8T+vEyvv0klYEMUKAqoj2vNijlWI001wjwmgio81IVQwfSWmAyIIVXq5nK6/VHaZNCtlyyxbt2ahdjUbIouO0DEqIgtdoBq6QXXUQBQ9omf0ht6NB+PJeDFef6IZY/bnEC3A+PgGFu+YJA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit><latexit sha1_base64="DSCAAlOT1En6wknGSWl3Zg+RLDE=">AAACBnicbVBLTwIxGOz6RHyhHr00EhNMCNklvrgRvXjERB4Ju5Ju+RYauo+0XRKy4a5/Rk9GvfkD/AP+G7sIiYhzms5Mk2/GjTiTyjS/jKXlldW19cxGdnNre2c3t7ffkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3Bdeo3hyAkC4M7NYrA8UkvYB6jRGmpk8sX7EiyTmIPgeLB+N4q2sV5pXyiU2bJnACn5KxyXsHWTJmRPJqi1sl92t2Qxj4EinIiZdsyI+UkRChGOYyzdiwhInRAetDWNCA+SCeZlBnjYy8UWPUBT96/swnxpRz5rs74RPXlXy8V//PasfIunYQFUawgoDqiPS/mWIU43QR3mQCq+EgTQgXTV2LaJ4JQpZfL6voLZRdJo1yyzJJ1e5qvXk2HyKBDdIQKyEIXqIpuUA3VEUWP6Bm9oXfjwXgyXozXn+iSMf1zgOZgfHwDGC+YKA==</latexit>

T~k
<latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit>

In order to decompose     , we must compute its 
character.

T~k
<latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit><latexit sha1_base64="Z3Y+NGxlRH7N85cwwlG5zO7dlCM=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RjUtMeEWYkE65Aw1tZ9J2SMiEr9CVUXf+jT/g39hBSFQ8q3PPOTe55wYxZ9q47qeTW1ldW9/Ibxa2tnd294r7B00dJYpCg0Y8Uu2AaOBMQsMww6EdKyAi4NAKRreZ3xqD0iySdTOJwRdkIFnIKDFWeqj30u4YKB5Ne8WSW3ZnwBm5qFxWsLdQFqSE5qj1ih/dfkQTAdJQTrTueG5s/JQowyiHaaGbaIgJHZEBdCyVRID209nFU3wSRgqbIeDZ/DObEqH1RAQ2I4gZ6r9eJv7ndRITXvspk3FiQFIbsV6YcGwinBXHfaaAGj6xhFDF7JWYDoki1Nj3FGz9pbLLpHlW9tyyd39eqt7MH5FHR+gYnSIPXaEqukM11EAUSfSEXtGbI5xH59l5+Y7mnPnOIfoF5/0LYMCOYQ==</latexit>

Bands from pz-orbitals

 a
~k
(~r ) =

X

~t2T
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<latexit sha1_base64="+S0osuvskdqpyio6Wp8FDurQHB8="></latexit><latexit sha1_base64="+S0osuvskdqpyio6Wp8FDurQHB8="></latexit><latexit sha1_base64="+S0osuvskdqpyio6Wp8FDurQHB8="></latexit><latexit sha1_base64="+S0osuvskdqpyio6Wp8FDurQHB8="></latexit>

where              , and       is a (distorted)     -orbital.                            �a1
<latexit sha1_base64="JFXhPrt1EhSxOfSOY+ADfi25WL0=">AAAB63icbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPoQbRQ57qa1ajuR7SBVUb8CTgi48Tf8AH+DU1oJKHOanZmVdjZMONPGdT+dwtLyyupacb20sbm1vVPe3WvpOFUUmjTmseqERANnEpqGGQ6dRAERIYd2OLrO/fYDKM1ieWfGCfiCDCSLGCXGSve9ZMiCjATeJChX3Ko7Bc7JWe28hr25MicVNEMjKH/0+jFNBUhDOdG667mJ8TOiDKMcJqVeqiEhdEQG0LVUEgHaz6YXT/BRFCtshoCn889sRoTWYxHajCBmqP96ufif101NdOlnTCapAUltxHpRyrGJcV4c95kCavjYEkIVs1diOiSKUGPfU7L1F8ouktZJ1XOr3u1ppX41e0QRHaBDdIw8dIHq6AY1UBNRJNETekVvjnAenWfn5TtacGY7++gXnPcvgNKOdg==</latexit><latexit sha1_base64="JFXhPrt1EhSxOfSOY+ADfi25WL0=">AAAB63icbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPoQbRQ57qa1ajuR7SBVUb8CTgi48Tf8AH+DU1oJKHOanZmVdjZMONPGdT+dwtLyyupacb20sbm1vVPe3WvpOFUUmjTmseqERANnEpqGGQ6dRAERIYd2OLrO/fYDKM1ieWfGCfiCDCSLGCXGSve9ZMiCjATeJChX3Ko7Bc7JWe28hr25MicVNEMjKH/0+jFNBUhDOdG667mJ8TOiDKMcJqVeqiEhdEQG0LVUEgHaz6YXT/BRFCtshoCn889sRoTWYxHajCBmqP96ufif101NdOlnTCapAUltxHpRyrGJcV4c95kCavjYEkIVs1diOiSKUGPfU7L1F8ouktZJ1XOr3u1ppX41e0QRHaBDdIw8dIHq6AY1UBNRJNETekVvjnAenWfn5TtacGY7++gXnPcvgNKOdg==</latexit><latexit sha1_base64="JFXhPrt1EhSxOfSOY+ADfi25WL0=">AAAB63icbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPoQbRQ57qa1ajuR7SBVUb8CTgi48Tf8AH+DU1oJKHOanZmVdjZMONPGdT+dwtLyyupacb20sbm1vVPe3WvpOFUUmjTmseqERANnEpqGGQ6dRAERIYd2OLrO/fYDKM1ieWfGCfiCDCSLGCXGSve9ZMiCjATeJChX3Ko7Bc7JWe28hr25MicVNEMjKH/0+jFNBUhDOdG667mJ8TOiDKMcJqVeqiEhdEQG0LVUEgHaz6YXT/BRFCtshoCn889sRoTWYxHajCBmqP96ufif101NdOlnTCapAUltxHpRyrGJcV4c95kCavjYEkIVs1diOiSKUGPfU7L1F8ouktZJ1XOr3u1ppX41e0QRHaBDdIw8dIHq6AY1UBNRJNETekVvjnAenWfn5TtacGY7++gXnPcvgNKOdg==</latexit><latexit sha1_base64="JFXhPrt1EhSxOfSOY+ADfi25WL0=">AAAB63icbVDLTsMwEHTKq5RXgSMXiwqJU5UgXr1VcOFYJPoQbRQ57qa1ajuR7SBVUb8CTgi48Tf8AH+DU1oJKHOanZmVdjZMONPGdT+dwtLyyupacb20sbm1vVPe3WvpOFUUmjTmseqERANnEpqGGQ6dRAERIYd2OLrO/fYDKM1ieWfGCfiCDCSLGCXGSve9ZMiCjATeJChX3Ko7Bc7JWe28hr25MicVNEMjKH/0+jFNBUhDOdG667mJ8TOiDKMcJqVeqiEhdEQG0LVUEgHaz6YXT/BRFCtshoCn889sRoTWYxHajCBmqP96ufif101NdOlnTCapAUltxHpRyrGJcV4c95kCavjYEkIVs1diOiSKUGPfU7L1F8ouktZJ1XOr3u1ppX41e0QRHaBDdIw8dIHq6AY1UBNRJNETekVvjnAenWfn5TtacGY7++gXnPcvgNKOdg==</latexit>

pz
<latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit><latexit sha1_base64="9eridtOMT9ZhGTvJvYwVxeDTdw4=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxilEcCGzI79MKE2UdmZk1wwx/oyag3v8gf8G+cRUhUrFN1VXXS1V4suNK2/WnllpZXVtfy64WNza3tneLuXlNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRleZ37pHqXgU3ulxjG5AByH3OaPaSLdx76FXLNllewqSkUr1rEqcuTInJZih3it+dPsRSwIMNRNUqY5jx9pNqdScCZwUuonCmLIRHWDH0JAGqNx0euqEHPmRJHqIZDr/zKY0UGoceCYTUD1Uf71M/M/rJNq/cFMexonGkJmI8fxEEB2RrDHpc4lMi7EhlEluriRsSCVl2vylYOovlF0kzZOyY5edm9NS7XL2iDwcwCEcgwPnUINrqEMDGAzgCV7hzfKtR+vZevmO5qzZzj78gvX+BYjDi5Q=</latexit>
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The character can be obtained by using the following 
general formula 

where the sum is over the A atoms in the primitive cell, 
A=2 in our case.

        is equal to 1 if the atom i is invariant under g, zero 
otherwise.
✓i(g)

<latexit sha1_base64="QRfDDaN9OzAc/dJX6MH6ZQBdXxE=">AAAB7HicbVDLSgMxFM34rPVVdekmWIS6KTPiq7uiG5cV7AOmQ8mkd9rQTDIkGaEM/Qtdibrza/wB/8ZMbUGtZ3Vyzgn3nhsmnGnjup/O0vLK6tp6YaO4ubW9s1va229pmSoKTSq5VJ2QaOBMQNMww6GTKCBxyKEdjm5yv/0ASjMp7s04gSAmA8EiRomxkt81QzCkxyqDk16p7FbdKXBOzmsXNezNlTkpoxkavdJHty9pGoMwlBOtfc9NTJARZRjlMCl2Uw0JoSMyAN9SQWLQQTZdeYKPI6mwHY6n75/ZjMRaj+PQZmJihvqvl4v/eX5qoqsgYyJJDQhqI9aLUo6NxHlz3GcKqOFjSwhVzG6J6ZAoQo29T9HWXyi7SFqnVc+tendn5fr17BAFdIiOUAV56BLV0S1qoCaiSKIn9IreHOE8Os/Oy3d0yZn9OUC/4Lx/Abz/jo0=</latexit><latexit sha1_base64="QRfDDaN9OzAc/dJX6MH6ZQBdXxE=">AAAB7HicbVDLSgMxFM34rPVVdekmWIS6KTPiq7uiG5cV7AOmQ8mkd9rQTDIkGaEM/Qtdibrza/wB/8ZMbUGtZ3Vyzgn3nhsmnGnjup/O0vLK6tp6YaO4ubW9s1va229pmSoKTSq5VJ2QaOBMQNMww6GTKCBxyKEdjm5yv/0ASjMp7s04gSAmA8EiRomxkt81QzCkxyqDk16p7FbdKXBOzmsXNezNlTkpoxkavdJHty9pGoMwlBOtfc9NTJARZRjlMCl2Uw0JoSMyAN9SQWLQQTZdeYKPI6mwHY6n75/ZjMRaj+PQZmJihvqvl4v/eX5qoqsgYyJJDQhqI9aLUo6NxHlz3GcKqOFjSwhVzG6J6ZAoQo29T9HWXyi7SFqnVc+tendn5fr17BAFdIiOUAV56BLV0S1qoCaiSKIn9IreHOE8Os/Oy3d0yZn9OUC/4Lx/Abz/jo0=</latexit><latexit sha1_base64="QRfDDaN9OzAc/dJX6MH6ZQBdXxE=">AAAB7HicbVDLSgMxFM34rPVVdekmWIS6KTPiq7uiG5cV7AOmQ8mkd9rQTDIkGaEM/Qtdibrza/wB/8ZMbUGtZ3Vyzgn3nhsmnGnjup/O0vLK6tp6YaO4ubW9s1va229pmSoKTSq5VJ2QaOBMQNMww6GTKCBxyKEdjm5yv/0ASjMp7s04gSAmA8EiRomxkt81QzCkxyqDk16p7FbdKXBOzmsXNezNlTkpoxkavdJHty9pGoMwlBOtfc9NTJARZRjlMCl2Uw0JoSMyAN9SQWLQQTZdeYKPI6mwHY6n75/ZjMRaj+PQZmJihvqvl4v/eX5qoqsgYyJJDQhqI9aLUo6NxHlz3GcKqOFjSwhVzG6J6ZAoQo29T9HWXyi7SFqnVc+tendn5fr17BAFdIiOUAV56BLV0S1qoCaiSKIn9IreHOE8Os/Oy3d0yZn9OUC/4Lx/Abz/jo0=</latexit><latexit sha1_base64="QRfDDaN9OzAc/dJX6MH6ZQBdXxE=">AAAB7HicbVDLSgMxFM34rPVVdekmWIS6KTPiq7uiG5cV7AOmQ8mkd9rQTDIkGaEM/Qtdibrza/wB/8ZMbUGtZ3Vyzgn3nhsmnGnjup/O0vLK6tp6YaO4ubW9s1va229pmSoKTSq5VJ2QaOBMQNMww6GTKCBxyKEdjm5yv/0ASjMp7s04gSAmA8EiRomxkt81QzCkxyqDk16p7FbdKXBOzmsXNezNlTkpoxkavdJHty9pGoMwlBOtfc9NTJARZRjlMCl2Uw0JoSMyAN9SQWLQQTZdeYKPI6mwHY6n75/ZjMRaj+PQZmJihvqvl4v/eX5qoqsgYyJJDQhqI9aLUo6NxHlz3GcKqOFjSwhVzG6J6ZAoQo29T9HWXyi7SFqnVc+tendn5fr17BAFdIiOUAV56BLV0S1qoCaiSKIn9IreHOE8Os/Oy3d0yZn9OUC/4Lx/Abz/jo0=</latexit>

The phase              may arise due to the fact that we are 
rotating (transforming) Bloch waves that carry phases.

'i(g,~k)
<latexit sha1_base64="PWr5/kNSc3Ut+675vwIXvep1cE8=">AAAB9nicbVDLSsNAFJ34rPUV7dLNYBEqSEnEV3dFNy4r2Ae0JUymN83QyYOZSTGE/oquRN35If6Af+OktqDWszr3nHPh3uPGnEllWZ/G0vLK6tp6YaO4ubW9s2vu7bdklAgKTRrxSHRcIoGzEJqKKQ6dWAAJXA5td3ST++0xCMmi8F6lMfQDMgyZxyhRWnLMUm9MROwzh1WGJ70xUDw6dsyyVbWmwDk5r13UsD1X5qSMZmg45kdvENEkgFBRTqTs2las+hkRilEOk2IvkRATOiJD6GoakgBkP5seP8FHXiSw8gFP55/ZjARSpoGrMwFRvvzr5eJ/XjdR3lU/Y2GcKAipjmjPSzhWEc47wAMmgCqeakKoYPpKTH0iCFW6qaJ+f+HZRdI6rdpW1b47K9evZ0UU0AE6RBVko0tUR7eogZqIohQ9oVf0ZjwYj8az8fIdXTJmOyX0C8b7F6oVkdM=</latexit><latexit sha1_base64="PWr5/kNSc3Ut+675vwIXvep1cE8=">AAAB9nicbVDLSsNAFJ34rPUV7dLNYBEqSEnEV3dFNy4r2Ae0JUymN83QyYOZSTGE/oquRN35If6Af+OktqDWszr3nHPh3uPGnEllWZ/G0vLK6tp6YaO4ubW9s2vu7bdklAgKTRrxSHRcIoGzEJqKKQ6dWAAJXA5td3ST++0xCMmi8F6lMfQDMgyZxyhRWnLMUm9MROwzh1WGJ70xUDw6dsyyVbWmwDk5r13UsD1X5qSMZmg45kdvENEkgFBRTqTs2las+hkRilEOk2IvkRATOiJD6GoakgBkP5seP8FHXiSw8gFP55/ZjARSpoGrMwFRvvzr5eJ/XjdR3lU/Y2GcKAipjmjPSzhWEc47wAMmgCqeakKoYPpKTH0iCFW6qaJ+f+HZRdI6rdpW1b47K9evZ0UU0AE6RBVko0tUR7eogZqIohQ9oVf0ZjwYj8az8fIdXTJmOyX0C8b7F6oVkdM=</latexit><latexit sha1_base64="PWr5/kNSc3Ut+675vwIXvep1cE8=">AAAB9nicbVDLSsNAFJ34rPUV7dLNYBEqSEnEV3dFNy4r2Ae0JUymN83QyYOZSTGE/oquRN35If6Af+OktqDWszr3nHPh3uPGnEllWZ/G0vLK6tp6YaO4ubW9s2vu7bdklAgKTRrxSHRcIoGzEJqKKQ6dWAAJXA5td3ST++0xCMmi8F6lMfQDMgyZxyhRWnLMUm9MROwzh1WGJ70xUDw6dsyyVbWmwDk5r13UsD1X5qSMZmg45kdvENEkgFBRTqTs2las+hkRilEOk2IvkRATOiJD6GoakgBkP5seP8FHXiSw8gFP55/ZjARSpoGrMwFRvvzr5eJ/XjdR3lU/Y2GcKAipjmjPSzhWEc47wAMmgCqeakKoYPpKTH0iCFW6qaJ+f+HZRdI6rdpW1b47K9evZ0UU0AE6RBVko0tUR7eogZqIohQ9oVf0ZjwYj8az8fIdXTJmOyX0C8b7F6oVkdM=</latexit><latexit sha1_base64="PWr5/kNSc3Ut+675vwIXvep1cE8=">AAAB9nicbVDLSsNAFJ34rPUV7dLNYBEqSEnEV3dFNy4r2Ae0JUymN83QyYOZSTGE/oquRN35If6Af+OktqDWszr3nHPh3uPGnEllWZ/G0vLK6tp6YaO4ubW9s2vu7bdklAgKTRrxSHRcIoGzEJqKKQ6dWAAJXA5td3ST++0xCMmi8F6lMfQDMgyZxyhRWnLMUm9MROwzh1WGJ70xUDw6dsyyVbWmwDk5r13UsD1X5qSMZmg45kdvENEkgFBRTqTs2las+hkRilEOk2IvkRATOiJD6GoakgBkP5seP8FHXiSw8gFP55/ZjARSpoGrMwFRvvzr5eJ/XjdR3lU/Y2GcKAipjmjPSzhWEc47wAMmgCqeakKoYPpKTH0iCFW6qaJ+f+HZRdI6rdpW1b47K9evZ0UU0AE6RBVko0tUR7eogZqIohQ9oVf0ZjwYj8az8fIdXTJmOyX0C8b7F6oVkdM=</latexit>

�T (g,~k ) =
AX

i=1

'i(g,~k )✓i(g)�⌧ (g)
<latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="igNIIXj664y3Gae0TWz7jfUX+FE=">AAAB03icbVBNT8JAFHzFL6yoePaykZh4Iq0XPZp48YiJBRJoyHZ5hQ27bbP7akIa7saLMf4t/4D/xgU5KDineTNzeDNJoaSlIPjyaju7e/sH9UP/qOEfn5w2G12bl0ZgJHKVm37CLSqZYUSSFPYLg1wnCnvJ7H7p957RWJlnTzQvMNZ8kslUCk5O6oyaraAdrMC2SbgmLVhj1PwcjnNRasxIKG7tIAwKiituSAqFC39YWiy4mPEJDhzNuEYbV6s3F+wyzQ2jKbLV/TtbcW3tXCcuozlN7aa3FP/zBiWlt3Els6IkzISLOC8tFaOcLduysTQoSM0d4cJI9yUTU264ILeJ79qHm123Sfe6HQbt8DGAOpzDBVxBCDdwBw/QgQgEjOEVPrzEe/Heflaqeeu5zuAPvPdvUZuH0w==</latexit><latexit sha1_base64="fcvCEoZEaw5vdtDYbN4UbplZU38="></latexit><latexit sha1_base64="fcvCEoZEaw5vdtDYbN4UbplZU38="></latexit><latexit sha1_base64="ak806EUZjpvWCZDr6zj16chLu0Y="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit><latexit sha1_base64="/f0VNpM6kWg89TZ3zKMQUmw+Alc="></latexit>

Finally,          is the character of the IR of the orbitals. In 
our case, 

�⌧ (g)
<latexit sha1_base64="vkrrUvFSrmkFve4ExDTLH8FGP9Y=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBDiJeyKr9yCXjxGMA/ILmF20psMmX0w0yuEJZ+hJ1Fv/ow/4N84GxNQY52qq6qhq/1ECo22/WktLa+srq0XNoqbW9s7u6W9/ZaOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o5vcbz+A0iKO7nGcgBeyQSQCwRkayXX5UPRcZGllcNIrle2qPQXNyXntokaduTInZTJDo1f6cPsxT0OIkEumddexE/QyplBwCZOim2pIGB+xAXQNjVgI2sumN0/ocRArikOg0/lnNmOh1uPQN5mQ4VD/9XLxP6+bYnDlZSJKUoSIm4jxglRSjGlenfaFAo5ybAjjSpgrKR8yxTiaBxVN/YWyi6R1WnXsqnN3Vq5fzx5RIIfkiFSIQy5JndySBmkSThLyRF7JmxVbj9az9fIdXbJmOwfkF6z3L21xjvI=</latexit><latexit sha1_base64="vkrrUvFSrmkFve4ExDTLH8FGP9Y=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBDiJeyKr9yCXjxGMA/ILmF20psMmX0w0yuEJZ+hJ1Fv/ow/4N84GxNQY52qq6qhq/1ECo22/WktLa+srq0XNoqbW9s7u6W9/ZaOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o5vcbz+A0iKO7nGcgBeyQSQCwRkayXX5UPRcZGllcNIrle2qPQXNyXntokaduTInZTJDo1f6cPsxT0OIkEumddexE/QyplBwCZOim2pIGB+xAXQNjVgI2sumN0/ocRArikOg0/lnNmOh1uPQN5mQ4VD/9XLxP6+bYnDlZSJKUoSIm4jxglRSjGlenfaFAo5ybAjjSpgrKR8yxTiaBxVN/YWyi6R1WnXsqnN3Vq5fzx5RIIfkiFSIQy5JndySBmkSThLyRF7JmxVbj9az9fIdXbJmOwfkF6z3L21xjvI=</latexit><latexit sha1_base64="vkrrUvFSrmkFve4ExDTLH8FGP9Y=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBDiJeyKr9yCXjxGMA/ILmF20psMmX0w0yuEJZ+hJ1Fv/ow/4N84GxNQY52qq6qhq/1ECo22/WktLa+srq0XNoqbW9s7u6W9/ZaOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o5vcbz+A0iKO7nGcgBeyQSQCwRkayXX5UPRcZGllcNIrle2qPQXNyXntokaduTInZTJDo1f6cPsxT0OIkEumddexE/QyplBwCZOim2pIGB+xAXQNjVgI2sumN0/ocRArikOg0/lnNmOh1uPQN5mQ4VD/9XLxP6+bYnDlZSJKUoSIm4jxglRSjGlenfaFAo5ybAjjSpgrKR8yxTiaBxVN/YWyi6R1WnXsqnN3Vq5fzx5RIIfkiFSIQy5JndySBmkSThLyRF7JmxVbj9az9fIdXbJmOwfkF6z3L21xjvI=</latexit><latexit sha1_base64="vkrrUvFSrmkFve4ExDTLH8FGP9Y=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBDiJeyKr9yCXjxGMA/ILmF20psMmX0w0yuEJZ+hJ1Fv/ow/4N84GxNQY52qq6qhq/1ECo22/WktLa+srq0XNoqbW9s7u6W9/ZaOU8WhyWMZq47PNEgRQRMFSugkCljoS2j7o5vcbz+A0iKO7nGcgBeyQSQCwRkayXX5UPRcZGllcNIrle2qPQXNyXntokaduTInZTJDo1f6cPsxT0OIkEumddexE/QyplBwCZOim2pIGB+xAXQNjVgI2sumN0/ocRArikOg0/lnNmOh1uPQN5mQ4VD/9XLxP6+bYnDlZSJKUoSIm4jxglRSjGlenfaFAo5ybAjjSpgrKR8yxTiaBxVN/YWyi6R1WnXsqnN3Vq5fzx5RIIfkiFSIQy5JndySBmkSThLyRF7JmxVbj9az9fIdXbJmOwfkF6z3L21xjvI=</latexit>

�A1(g) = 1
<latexit sha1_base64="49w9jzv5/f0uGlsEtt/ottIQErQ=">AAAB8nicbVDLSsNAFJ3UV62PRl26GSxC3ZREfHUhVN24rGAf0IYwmU6aoZMHMzdCCf0RXYm681P8Af/GSW1BrWd17jnnwj3XSwRXYFmfRmFpeWV1rbhe2tjc2i6bO7ttFaeSshaNRSy7HlFM8Ii1gINg3UQyEnqCdbzRTe53HphUPI7uYZwwJyTDiPucEtCSa5b7NOBuduXak+rw6NJ2zYpVs6bAOTmtn9WxPVfmpIJmaLrmR38Q0zRkEVBBlOrZVgJORiRwKtik1E8VSwgdkSHraRqRkCknmx4+wYd+LDEEDE/nn9mMhEqNQ09nQgKB+uvl4n9eLwX/wsl4lKTAIqoj2vNTgSHGeX884JJREGNNCJVcX4lpQCShoL9U0vUXyi6S9nHNtmr23UmlcT17RBHtowNURTY6Rw10i5qohShK0RN6RW8GGI/Gs/HyHS0Ys5099AvG+xc4gI/S</latexit><latexit sha1_base64="49w9jzv5/f0uGlsEtt/ottIQErQ=">AAAB8nicbVDLSsNAFJ3UV62PRl26GSxC3ZREfHUhVN24rGAf0IYwmU6aoZMHMzdCCf0RXYm681P8Af/GSW1BrWd17jnnwj3XSwRXYFmfRmFpeWV1rbhe2tjc2i6bO7ttFaeSshaNRSy7HlFM8Ii1gINg3UQyEnqCdbzRTe53HphUPI7uYZwwJyTDiPucEtCSa5b7NOBuduXak+rw6NJ2zYpVs6bAOTmtn9WxPVfmpIJmaLrmR38Q0zRkEVBBlOrZVgJORiRwKtik1E8VSwgdkSHraRqRkCknmx4+wYd+LDEEDE/nn9mMhEqNQ09nQgKB+uvl4n9eLwX/wsl4lKTAIqoj2vNTgSHGeX884JJREGNNCJVcX4lpQCShoL9U0vUXyi6S9nHNtmr23UmlcT17RBHtowNURTY6Rw10i5qohShK0RN6RW8GGI/Gs/HyHS0Ys5099AvG+xc4gI/S</latexit><latexit sha1_base64="49w9jzv5/f0uGlsEtt/ottIQErQ=">AAAB8nicbVDLSsNAFJ3UV62PRl26GSxC3ZREfHUhVN24rGAf0IYwmU6aoZMHMzdCCf0RXYm681P8Af/GSW1BrWd17jnnwj3XSwRXYFmfRmFpeWV1rbhe2tjc2i6bO7ttFaeSshaNRSy7HlFM8Ii1gINg3UQyEnqCdbzRTe53HphUPI7uYZwwJyTDiPucEtCSa5b7NOBuduXak+rw6NJ2zYpVs6bAOTmtn9WxPVfmpIJmaLrmR38Q0zRkEVBBlOrZVgJORiRwKtik1E8VSwgdkSHraRqRkCknmx4+wYd+LDEEDE/nn9mMhEqNQ09nQgKB+uvl4n9eLwX/wsl4lKTAIqoj2vNTgSHGeX884JJREGNNCJVcX4lpQCShoL9U0vUXyi6S9nHNtmr23UmlcT17RBHtowNURTY6Rw10i5qohShK0RN6RW8GGI/Gs/HyHS0Ys5099AvG+xc4gI/S</latexit><latexit sha1_base64="49w9jzv5/f0uGlsEtt/ottIQErQ=">AAAB8nicbVDLSsNAFJ3UV62PRl26GSxC3ZREfHUhVN24rGAf0IYwmU6aoZMHMzdCCf0RXYm681P8Af/GSW1BrWd17jnnwj3XSwRXYFmfRmFpeWV1rbhe2tjc2i6bO7ttFaeSshaNRSy7HlFM8Ii1gINg3UQyEnqCdbzRTe53HphUPI7uYZwwJyTDiPucEtCSa5b7NOBuduXak+rw6NJ2zYpVs6bAOTmtn9WxPVfmpIJmaLrmR38Q0zRkEVBBlOrZVgJORiRwKtik1E8VSwgdkSHraRqRkCknmx4+wYd+LDEEDE/nn9mMhEqNQ09nQgKB+uvl4n9eLwX/wsl4lKTAIqoj2vNTgSHGeX884JJREGNNCJVcX4lpQCShoL9U0vUXyi6S9nHNtmr23UmlcT17RBHtowNURTY6Rw10i5qohShK0RN6RW8GGI/Gs/HyHS0Ys5099AvG+xc4gI/S</latexit>

Bands from pz-orbitals
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There are no phases at the Gamma point, and the 
general formula reduces to

The Gamma point 

where        is the number of atoms invariant under g. This 
gives

ninv
<latexit sha1_base64="IHYSIAJ/alJAYKgbxmWtgO6MC+M=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNL25ELx4xkUcCGzI7NDAyO7uZmSUhG/5BT0a9+T3+gH/jLGKiYp2qq6qTrg5iwbVx3Q8nt7S8srqWXy9sbG5t7xR39xo6ShTDOotEpFoB1Si4xLrhRmArVkjDQGAzGF1nfnOMSvNI3plJjH5IB5L3OaPGSk3ZTbkcT7vFklt2ZyAZOaucV4j3rXyTEsxR6xbfO72IJSFKwwTVuu25sfFTqgxnAqeFTqIxpmxEB9i2VNIQtZ/Ozp2So36kiBkimc0/sykNtZ6Egc2E1Az1Xy8T//Paielf+rZKnBiUzEas108EMRHJWpMeV8iMmFhCmeL2SsKGVFFm7G8Ktv5C2UXSOCl7btm7PS1Vr+aPyMMBHMIxeHABVbiBGtSBwQge4QVenXvnwXlynr+iOWe+sw+/4Lx9As4bjYU=</latexit><latexit sha1_base64="IHYSIAJ/alJAYKgbxmWtgO6MC+M=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNL25ELx4xkUcCGzI7NDAyO7uZmSUhG/5BT0a9+T3+gH/jLGKiYp2qq6qTrg5iwbVx3Q8nt7S8srqWXy9sbG5t7xR39xo6ShTDOotEpFoB1Si4xLrhRmArVkjDQGAzGF1nfnOMSvNI3plJjH5IB5L3OaPGSk3ZTbkcT7vFklt2ZyAZOaucV4j3rXyTEsxR6xbfO72IJSFKwwTVuu25sfFTqgxnAqeFTqIxpmxEB9i2VNIQtZ/Ozp2So36kiBkimc0/sykNtZ6Egc2E1Az1Xy8T//Paielf+rZKnBiUzEas108EMRHJWpMeV8iMmFhCmeL2SsKGVFFm7G8Ktv5C2UXSOCl7btm7PS1Vr+aPyMMBHMIxeHABVbiBGtSBwQge4QVenXvnwXlynr+iOWe+sw+/4Lx9As4bjYU=</latexit><latexit sha1_base64="IHYSIAJ/alJAYKgbxmWtgO6MC+M=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNL25ELx4xkUcCGzI7NDAyO7uZmSUhG/5BT0a9+T3+gH/jLGKiYp2qq6qTrg5iwbVx3Q8nt7S8srqWXy9sbG5t7xR39xo6ShTDOotEpFoB1Si4xLrhRmArVkjDQGAzGF1nfnOMSvNI3plJjH5IB5L3OaPGSk3ZTbkcT7vFklt2ZyAZOaucV4j3rXyTEsxR6xbfO72IJSFKwwTVuu25sfFTqgxnAqeFTqIxpmxEB9i2VNIQtZ/Ozp2So36kiBkimc0/sykNtZ6Egc2E1Az1Xy8T//Paielf+rZKnBiUzEas108EMRHJWpMeV8iMmFhCmeL2SsKGVFFm7G8Ktv5C2UXSOCl7btm7PS1Vr+aPyMMBHMIxeHABVbiBGtSBwQge4QVenXvnwXlynr+iOWe+sw+/4Lx9As4bjYU=</latexit><latexit sha1_base64="IHYSIAJ/alJAYKgbxmWtgO6MC+M=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNL25ELx4xkUcCGzI7NDAyO7uZmSUhG/5BT0a9+T3+gH/jLGKiYp2qq6qTrg5iwbVx3Q8nt7S8srqWXy9sbG5t7xR39xo6ShTDOotEpFoB1Si4xLrhRmArVkjDQGAzGF1nfnOMSvNI3plJjH5IB5L3OaPGSk3ZTbkcT7vFklt2ZyAZOaucV4j3rXyTEsxR6xbfO72IJSFKwwTVuu25sfFTqgxnAqeFTqIxpmxEB9i2VNIQtZ/Ozp2So36kiBkimc0/sykNtZ6Egc2E1Az1Xy8T//Paielf+rZKnBiUzEas108EMRHJWpMeV8iMmFhCmeL2SsKGVFFm7G8Ktv5C2UXSOCl7btm7PS1Vr+aPyMMBHMIxeHABVbiBGtSBwQge4QVenXvnwXlynr+iOWe+sw+/4Lx9As4bjYU=</latexit>

C6v E C2 C±
3 C±

6 �di �vi

�� 2 0 2 0 2 0
<latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit>

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

Bands from pz-orbitals

��(g) =
2X

i=1

✓i(g)�A1(g) = ninv(g)
<latexit sha1_base64="LIoD60AoKwjBnfjXr4HuWtHe8tM=">AAACInicbZBLTwIxFIU7+EJ8oS7dNBIT3JAZYqIbIupCl5jII2FwcqcUaGhnJm2HhEz4N/pn1I1RFyb+GDvIQsG7Or3na3LP8SPOlLbtTyuztLyyupZdz21sbm3v5Hf3GiqMJaF1EvJQtnxQlLOA1jXTnLYiSUH4nDb94VXqN0dUKhYGd3oc0Y6AfsB6jIA2Ky9/7pIB89xrEAKK/eOKq2LhJaziTO7L2NUDqsFjxphiyYXnTFIqMEgwSqWXL9glezp4UTgzUUCzqXn5F7cbkljQQBMOSrUdO9KdBKRmhNNJzo0VjYAMoU/bRgYgqOok06ATfNQLJTZH4en7N5uAUGosfMMI0AM176XL/7x2rHtnHZMmijUNiEGM14s51iFO+8JdJinRfGwEEMnMlZgMQALRptWcie/Mh10UjXLJsUvO7UmhejkrIosO0CEqIgedoiq6QTVURwQ9omf0jj6sB+vJerXeftCMNfuzj/6M9fUNU6Wi0Q==</latexit><latexit sha1_base64="LIoD60AoKwjBnfjXr4HuWtHe8tM=">AAACInicbZBLTwIxFIU7+EJ8oS7dNBIT3JAZYqIbIupCl5jII2FwcqcUaGhnJm2HhEz4N/pn1I1RFyb+GDvIQsG7Or3na3LP8SPOlLbtTyuztLyyupZdz21sbm3v5Hf3GiqMJaF1EvJQtnxQlLOA1jXTnLYiSUH4nDb94VXqN0dUKhYGd3oc0Y6AfsB6jIA2Ky9/7pIB89xrEAKK/eOKq2LhJaziTO7L2NUDqsFjxphiyYXnTFIqMEgwSqWXL9glezp4UTgzUUCzqXn5F7cbkljQQBMOSrUdO9KdBKRmhNNJzo0VjYAMoU/bRgYgqOok06ATfNQLJTZH4en7N5uAUGosfMMI0AM176XL/7x2rHtnHZMmijUNiEGM14s51iFO+8JdJinRfGwEEMnMlZgMQALRptWcie/Mh10UjXLJsUvO7UmhejkrIosO0CEqIgedoiq6QTVURwQ9omf0jj6sB+vJerXeftCMNfuzj/6M9fUNU6Wi0Q==</latexit><latexit sha1_base64="LIoD60AoKwjBnfjXr4HuWtHe8tM=">AAACInicbZBLTwIxFIU7+EJ8oS7dNBIT3JAZYqIbIupCl5jII2FwcqcUaGhnJm2HhEz4N/pn1I1RFyb+GDvIQsG7Or3na3LP8SPOlLbtTyuztLyyupZdz21sbm3v5Hf3GiqMJaF1EvJQtnxQlLOA1jXTnLYiSUH4nDb94VXqN0dUKhYGd3oc0Y6AfsB6jIA2Ky9/7pIB89xrEAKK/eOKq2LhJaziTO7L2NUDqsFjxphiyYXnTFIqMEgwSqWXL9glezp4UTgzUUCzqXn5F7cbkljQQBMOSrUdO9KdBKRmhNNJzo0VjYAMoU/bRgYgqOok06ATfNQLJTZH4en7N5uAUGosfMMI0AM176XL/7x2rHtnHZMmijUNiEGM14s51iFO+8JdJinRfGwEEMnMlZgMQALRptWcie/Mh10UjXLJsUvO7UmhejkrIosO0CEqIgedoiq6QTVURwQ9omf0jj6sB+vJerXeftCMNfuzj/6M9fUNU6Wi0Q==</latexit><latexit sha1_base64="LIoD60AoKwjBnfjXr4HuWtHe8tM=">AAACInicbZBLTwIxFIU7+EJ8oS7dNBIT3JAZYqIbIupCl5jII2FwcqcUaGhnJm2HhEz4N/pn1I1RFyb+GDvIQsG7Or3na3LP8SPOlLbtTyuztLyyupZdz21sbm3v5Hf3GiqMJaF1EvJQtnxQlLOA1jXTnLYiSUH4nDb94VXqN0dUKhYGd3oc0Y6AfsB6jIA2Ky9/7pIB89xrEAKK/eOKq2LhJaziTO7L2NUDqsFjxphiyYXnTFIqMEgwSqWXL9glezp4UTgzUUCzqXn5F7cbkljQQBMOSrUdO9KdBKRmhNNJzo0VjYAMoU/bRgYgqOok06ATfNQLJTZH4en7N5uAUGosfMMI0AM176XL/7x2rHtnHZMmijUNiEGM14s51iFO+8JdJinRfGwEEMnMlZgMQALRptWcie/Mh10UjXLJsUvO7UmhejkrIosO0CEqIgedoiq6QTVURwQ9omf0jj6sB+vJerXeftCMNfuzj/6M9fUNU6Wi0Q==</latexit>
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Using the magic formula gives

The Gamma point 

C6v E C2 C±
3 C±

6 �di �vi

�� 2 0 2 0 2 0
<latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit><latexit sha1_base64="v8AAnGBVLUEhw36eyFT7vf/Tuck="></latexit>

T� = A1 +B2 = �1 + �3
<latexit sha1_base64="knl42mP9tpFcv2Kmm5hg6CiWE40=">AAACBXicbVDNSsNAGPzib61/UY9eQosgCCWpgl4KtR70WKF/0Iaw2W7apbtJ2N0IJfSsL6MnUW++gC/g27htc9DWOc18Mws748eMSmXb38bK6tr6xmZuK7+9s7u3bx4ctmSUCEyaOGKR6PhIEkZD0lRUMdKJBUHcZ6Ttj26mfvuBCEmjsKHGMXE5GoQ0oBgpffLMQsPr3SLOUeXac85qXrkyl1pk5Nwzi3bJnsFaJk5GipCh7plfvX6EE05ChRmSsuvYsXJTJBTFjEzyvUSSGOERGpCupiHiRLrprMvEOgkiYakhsWb6dzZFXMox93WGIzWUi970+J/XTVRw5aY0jBNFQqwj2gsSZqnImk5i9akgWLGxJggLqn9p4SESCCs9XF7XdxbLLpNWueTYJef+olitZUPk4BgKcAoOXEIV7qAOTcDwBC/wDh/Go/FsvBpv8+iKkb05gj8wPn8Aj++Wmg==</latexit><latexit sha1_base64="knl42mP9tpFcv2Kmm5hg6CiWE40=">AAACBXicbVDNSsNAGPzib61/UY9eQosgCCWpgl4KtR70WKF/0Iaw2W7apbtJ2N0IJfSsL6MnUW++gC/g27htc9DWOc18Mws748eMSmXb38bK6tr6xmZuK7+9s7u3bx4ctmSUCEyaOGKR6PhIEkZD0lRUMdKJBUHcZ6Ttj26mfvuBCEmjsKHGMXE5GoQ0oBgpffLMQsPr3SLOUeXac85qXrkyl1pk5Nwzi3bJnsFaJk5GipCh7plfvX6EE05ChRmSsuvYsXJTJBTFjEzyvUSSGOERGpCupiHiRLrprMvEOgkiYakhsWb6dzZFXMox93WGIzWUi970+J/XTVRw5aY0jBNFQqwj2gsSZqnImk5i9akgWLGxJggLqn9p4SESCCs9XF7XdxbLLpNWueTYJef+olitZUPk4BgKcAoOXEIV7qAOTcDwBC/wDh/Go/FsvBpv8+iKkb05gj8wPn8Aj++Wmg==</latexit><latexit sha1_base64="knl42mP9tpFcv2Kmm5hg6CiWE40=">AAACBXicbVDNSsNAGPzib61/UY9eQosgCCWpgl4KtR70WKF/0Iaw2W7apbtJ2N0IJfSsL6MnUW++gC/g27htc9DWOc18Mws748eMSmXb38bK6tr6xmZuK7+9s7u3bx4ctmSUCEyaOGKR6PhIEkZD0lRUMdKJBUHcZ6Ttj26mfvuBCEmjsKHGMXE5GoQ0oBgpffLMQsPr3SLOUeXac85qXrkyl1pk5Nwzi3bJnsFaJk5GipCh7plfvX6EE05ChRmSsuvYsXJTJBTFjEzyvUSSGOERGpCupiHiRLrprMvEOgkiYakhsWb6dzZFXMox93WGIzWUi970+J/XTVRw5aY0jBNFQqwj2gsSZqnImk5i9akgWLGxJggLqn9p4SESCCs9XF7XdxbLLpNWueTYJef+olitZUPk4BgKcAoOXEIV7qAOTcDwBC/wDh/Go/FsvBpv8+iKkb05gj8wPn8Aj++Wmg==</latexit><latexit sha1_base64="knl42mP9tpFcv2Kmm5hg6CiWE40=">AAACBXicbVDNSsNAGPzib61/UY9eQosgCCWpgl4KtR70WKF/0Iaw2W7apbtJ2N0IJfSsL6MnUW++gC/g27htc9DWOc18Mws748eMSmXb38bK6tr6xmZuK7+9s7u3bx4ctmSUCEyaOGKR6PhIEkZD0lRUMdKJBUHcZ6Ttj26mfvuBCEmjsKHGMXE5GoQ0oBgpffLMQsPr3SLOUeXac85qXrkyl1pk5Nwzi3bJnsFaJk5GipCh7plfvX6EE05ChRmSsuvYsXJTJBTFjEzyvUSSGOERGpCupiHiRLrprMvEOgkiYakhsWb6dzZFXMox93WGIzWUi970+J/XTVRw5aY0jBNFQqwj2gsSZqnImk5i9akgWLGxJggLqn9p4SESCCs9XF7XdxbLLpNWueTYJef+olitZUPk4BgKcAoOXEIV7qAOTcDwBC/wDh/Go/FsvBpv8+iKkb05gj8wPn8Aj++Wmg==</latexit>

Bands from pz-orbitals
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The K point 

In this case we have to use the general formula with �A1 =1
<latexit sha1_base64="IX0462rnpBsZPMpvItM2ANqkdbk=">AAAB83icbVDLSsNAFL2pr1pfUZduphbBVUnEVxdC1Y3LCvYBTQiT6aQdOnkwMymU0C/Rlag7/8Qf8G+c1BbUelbnnnMu3Hv8hDOpLOvTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3hbe63R1RIFkcPapxQN8T9iAWMYKUlzzQdMmBedu3ZE6d85ZRtz6xYVWsKlJOz2nkN2XNlTiowQ8MzP5xeTNKQRopwLGXXthLlZlgoRjidlJxU0gSTIe7TrqYRDql0s+nlE3QUxAKpAUXT+Wc2w6GU49DXmRCrgfzr5eJ/XjdVwaWbsShJFY2IjmgvSDlSMcoLQD0mKFF8rAkmgukrERlggYnSNZX0+wvPLpLWSdW2qvb9aaV+MyuiCAdwCMdgwwXU4Q4a0AQCI3iCV3gzUuPReDZevqMFY7azD79gvH8BxUmQHg==</latexit><latexit sha1_base64="IX0462rnpBsZPMpvItM2ANqkdbk=">AAAB83icbVDLSsNAFL2pr1pfUZduphbBVUnEVxdC1Y3LCvYBTQiT6aQdOnkwMymU0C/Rlag7/8Qf8G+c1BbUelbnnnMu3Hv8hDOpLOvTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3hbe63R1RIFkcPapxQN8T9iAWMYKUlzzQdMmBedu3ZE6d85ZRtz6xYVWsKlJOz2nkN2XNlTiowQ8MzP5xeTNKQRopwLGXXthLlZlgoRjidlJxU0gSTIe7TrqYRDql0s+nlE3QUxAKpAUXT+Wc2w6GU49DXmRCrgfzr5eJ/XjdVwaWbsShJFY2IjmgvSDlSMcoLQD0mKFF8rAkmgukrERlggYnSNZX0+wvPLpLWSdW2qvb9aaV+MyuiCAdwCMdgwwXU4Q4a0AQCI3iCV3gzUuPReDZevqMFY7azD79gvH8BxUmQHg==</latexit><latexit sha1_base64="IX0462rnpBsZPMpvItM2ANqkdbk=">AAAB83icbVDLSsNAFL2pr1pfUZduphbBVUnEVxdC1Y3LCvYBTQiT6aQdOnkwMymU0C/Rlag7/8Qf8G+c1BbUelbnnnMu3Hv8hDOpLOvTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3hbe63R1RIFkcPapxQN8T9iAWMYKUlzzQdMmBedu3ZE6d85ZRtz6xYVWsKlJOz2nkN2XNlTiowQ8MzP5xeTNKQRopwLGXXthLlZlgoRjidlJxU0gSTIe7TrqYRDql0s+nlE3QUxAKpAUXT+Wc2w6GU49DXmRCrgfzr5eJ/XjdVwaWbsShJFY2IjmgvSDlSMcoLQD0mKFF8rAkmgukrERlggYnSNZX0+wvPLpLWSdW2qvb9aaV+MyuiCAdwCMdgwwXU4Q4a0AQCI3iCV3gzUuPReDZevqMFY7azD79gvH8BxUmQHg==</latexit><latexit sha1_base64="IX0462rnpBsZPMpvItM2ANqkdbk=">AAAB83icbVDLSsNAFL2pr1pfUZduphbBVUnEVxdC1Y3LCvYBTQiT6aQdOnkwMymU0C/Rlag7/8Qf8G+c1BbUelbnnnMu3Hv8hDOpLOvTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3hbe63R1RIFkcPapxQN8T9iAWMYKUlzzQdMmBedu3ZE6d85ZRtz6xYVWsKlJOz2nkN2XNlTiowQ8MzP5xeTNKQRopwLGXXthLlZlgoRjidlJxU0gSTIe7TrqYRDql0s+nlE3QUxAKpAUXT+Wc2w6GU49DXmRCrgfzr5eJ/XjdVwaWbsShJFY2IjmgvSDlSMcoLQD0mKFF8rAkmgukrERlggYnSNZX0+wvPLpLWSdW2qvb9aaV+MyuiCAdwCMdgwwXU4Q4a0AQCI3iCV3gzUuPReDZevqMFY7azD79gvH8BxUmQHg==</latexit>

The phases are actually different for the two atoms and 
we get

t1

t2

1
2

~a1
<latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit><latexit sha1_base64="BI8HoW1624crqkgQlPPwclOpqEg=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXmAiSwITUNDXQoeeR7h4SMuEjdGXUnb/jD/g3NjgLBe/qdN3bSd0KUim0cd0vp7S2vrG5Vd6u7Ozu7R9UD4/aOskUpxZPZKI6AWqSIqaWEUZSJ1WEUSDpMRjfzv3HCSktkvjBTFPyIxzGIhQcjR11ehPiDPtev1pz6+5CbBW8AmpQqNmvfvYGCc8iig2XqHXXc1Pj56iM4JJmlV6mKUU+xiF1LcYYkfbzxb4zdhYmipkRscX7dzbHSOtpFNhMhGakl7358D+vm5nw2s9FnGaGYm4j1gszyUzC5rXZQCjiRk4tIFfCbsn4CBVyY49TsfW95bKr0L6oe27du7+sNW6KQ5ThBE7hHDy4ggbcQRNawEHCM7zBuzN2npwX5/UnWnKKP8fwR87HNzAojQo=</latexit>

~a2
<latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit><latexit sha1_base64="h5UDLxe3sI+tNGvB04qEK9dZcNs=">AAAB6XicbZDLTgJBEEVr8IX4Ql266UhMXJEZYqJLohuXmMgjgQmpaWqgQ88j3T0khPARujLqzt/xB/wbG5yFgnd1uu7tpG4FqRTauO6XU9jY3NreKe6W9vYPDo/KxyctnWSKU5MnMlGdADVJEVPTCCOpkyrCKJDUDsZ3C789IaVFEj+aaUp+hMNYhIKjsaNOb0KcYb/WL1fcqrsUWwcvhwrkavTLn71BwrOIYsMlat313NT4M1RGcEnzUi/TlCIf45C6FmOMSPuz5b5zdhEmipkRseX7d3aGkdbTKLCZCM1Ir3qL4X9eNzPhjT8TcZoZirmNWC/MJDMJW9RmA6GIGzm1gFwJuyXjI1TIjT1Oydb3VsuuQ6tW9dyq93BVqd/mhyjCGZzDJXhwDXW4hwY0gYOEZ3iDd2fsPDkvzutPtODkf07hj5yPbzGmjQs=</latexit>

C3v E C±
3 �vi

'1✓1 1 !⇤ 0
'2✓2 1 ! 0
�K 2 �1 0

<latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit>

! = e
2⇡i
3

<latexit sha1_base64="oG0SW3V93kN7yyrLyjbCEuOnVug=">AAAB/nicbVBLSwMxGMzWV62vVY+9BIvgqezWZw9C0YvHCvYB3Vqy6bdtaPZBkhXKsqB/Rk+i3vwR/gH/jdnaglrnNJmZwDfjRpxJZVmfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFhQYNeSjaLpHAWQANxRSHdiSA+C6Hlju6zPzWHQjJwuBGjSPo+mQQMI9RorTUM4tO6MOAnMNt4niC0KTiRAyzNDlM055ZssrWBDgjx9WTKrZnyoyU0BT1nvnh9EMa+xAoyomUHduKVDchQjHKIS04sYSI0BEZQEfTgPggu8mkRIr3vVBgNQQ8ef/MJsSXcuy7OuMTNZR/vUz8z+vEyjvrJiyIYgUB1RHteTHHKsTZFrjPBFDFx5oQKpi+EtMh0SsovVhB158rO0+albJtle3ro1LtYjpEHhXRHjpANjpFNXSF6qiBKHpAT+gVvRn3xqPxbLx8R3PG9M8u+gXj/QubYpXU</latexit><latexit sha1_base64="oG0SW3V93kN7yyrLyjbCEuOnVug=">AAAB/nicbVBLSwMxGMzWV62vVY+9BIvgqezWZw9C0YvHCvYB3Vqy6bdtaPZBkhXKsqB/Rk+i3vwR/gH/jdnaglrnNJmZwDfjRpxJZVmfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFhQYNeSjaLpHAWQANxRSHdiSA+C6Hlju6zPzWHQjJwuBGjSPo+mQQMI9RorTUM4tO6MOAnMNt4niC0KTiRAyzNDlM055ZssrWBDgjx9WTKrZnyoyU0BT1nvnh9EMa+xAoyomUHduKVDchQjHKIS04sYSI0BEZQEfTgPggu8mkRIr3vVBgNQQ8ef/MJsSXcuy7OuMTNZR/vUz8z+vEyjvrJiyIYgUB1RHteTHHKsTZFrjPBFDFx5oQKpi+EtMh0SsovVhB158rO0+albJtle3ro1LtYjpEHhXRHjpANjpFNXSF6qiBKHpAT+gVvRn3xqPxbLx8R3PG9M8u+gXj/QubYpXU</latexit><latexit sha1_base64="oG0SW3V93kN7yyrLyjbCEuOnVug=">AAAB/nicbVBLSwMxGMzWV62vVY+9BIvgqezWZw9C0YvHCvYB3Vqy6bdtaPZBkhXKsqB/Rk+i3vwR/gH/jdnaglrnNJmZwDfjRpxJZVmfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFhQYNeSjaLpHAWQANxRSHdiSA+C6Hlju6zPzWHQjJwuBGjSPo+mQQMI9RorTUM4tO6MOAnMNt4niC0KTiRAyzNDlM055ZssrWBDgjx9WTKrZnyoyU0BT1nvnh9EMa+xAoyomUHduKVDchQjHKIS04sYSI0BEZQEfTgPggu8mkRIr3vVBgNQQ8ef/MJsSXcuy7OuMTNZR/vUz8z+vEyjvrJiyIYgUB1RHteTHHKsTZFrjPBFDFx5oQKpi+EtMh0SsovVhB158rO0+albJtle3ro1LtYjpEHhXRHjpANjpFNXSF6qiBKHpAT+gVvRn3xqPxbLx8R3PG9M8u+gXj/QubYpXU</latexit><latexit sha1_base64="oG0SW3V93kN7yyrLyjbCEuOnVug=">AAAB/nicbVBLSwMxGMzWV62vVY+9BIvgqezWZw9C0YvHCvYB3Vqy6bdtaPZBkhXKsqB/Rk+i3vwR/gH/jdnaglrnNJmZwDfjRpxJZVmfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFhQYNeSjaLpHAWQANxRSHdiSA+C6Hlju6zPzWHQjJwuBGjSPo+mQQMI9RorTUM4tO6MOAnMNt4niC0KTiRAyzNDlM055ZssrWBDgjx9WTKrZnyoyU0BT1nvnh9EMa+xAoyomUHduKVDchQjHKIS04sYSI0BEZQEfTgPggu8mkRIr3vVBgNQQ8ef/MJsSXcuy7OuMTNZR/vUz8z+vEyjvrJiyIYgUB1RHteTHHKsTZFrjPBFDFx5oQKpi+EtMh0SsovVhB158rO0+albJtle3ro1LtYjpEHhXRHjpANjpFNXSF6qiBKHpAT+gVvRn3xqPxbLx8R3PG9M8u+gXj/QubYpXU</latexit>

Bands from pz-orbitals

�K(g) =
2X

i=1

'i(g, ~K)✓i(g)
<latexit sha1_base64="mVZtxF121X3ELaHMYF65zSYOxC0=">AAACGXicbVBLTwIxGOziC/GFevTSSEwgMWSXGPVCQvRiwgUTeSQsbrrlW2joPtJ2SciGX6J/Rk9GuXny31hwDwrOaTozTTvjRpxJZZpfRmZtfWNzK7ud29nd2z/IHx61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd0O/fbYxCShcGDmkTQ88kgYB6jRGnJyV/adMicOi4OSlVbxr6TsKo1faxge0xEpC1WHJzbY6C4XrLVEBSZKyUnXzDL5gJ4lVgpKaAUDSc/s/shjX0IFOVEyq5lRqqXEKEY5TDN2bGEiNARGUBX04D4IHvJot8Un3mhwPpxvDj/zibEl3LiuzrjEzWUy95c/M/rxsq77iUsiGIFAdUR7XkxxyrE85lwnwmgik80IVQw/UtMh0QQqvSYOV3fWi67SlqVsmWWrfuLQu0mHSKLTtApKiILXaEaukMN1EQUPaNX9IFmxpPxYrwZ7z/RjJHeOUZ/YHx+A7BynsM=</latexit><latexit sha1_base64="mVZtxF121X3ELaHMYF65zSYOxC0=">AAACGXicbVBLTwIxGOziC/GFevTSSEwgMWSXGPVCQvRiwgUTeSQsbrrlW2joPtJ2SciGX6J/Rk9GuXny31hwDwrOaTozTTvjRpxJZZpfRmZtfWNzK7ud29nd2z/IHx61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd0O/fbYxCShcGDmkTQ88kgYB6jRGnJyV/adMicOi4OSlVbxr6TsKo1faxge0xEpC1WHJzbY6C4XrLVEBSZKyUnXzDL5gJ4lVgpKaAUDSc/s/shjX0IFOVEyq5lRqqXEKEY5TDN2bGEiNARGUBX04D4IHvJot8Un3mhwPpxvDj/zibEl3LiuzrjEzWUy95c/M/rxsq77iUsiGIFAdUR7XkxxyrE85lwnwmgik80IVQw/UtMh0QQqvSYOV3fWi67SlqVsmWWrfuLQu0mHSKLTtApKiILXaEaukMN1EQUPaNX9IFmxpPxYrwZ7z/RjJHeOUZ/YHx+A7BynsM=</latexit><latexit sha1_base64="mVZtxF121X3ELaHMYF65zSYOxC0=">AAACGXicbVBLTwIxGOziC/GFevTSSEwgMWSXGPVCQvRiwgUTeSQsbrrlW2joPtJ2SciGX6J/Rk9GuXny31hwDwrOaTozTTvjRpxJZZpfRmZtfWNzK7ud29nd2z/IHx61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd0O/fbYxCShcGDmkTQ88kgYB6jRGnJyV/adMicOi4OSlVbxr6TsKo1faxge0xEpC1WHJzbY6C4XrLVEBSZKyUnXzDL5gJ4lVgpKaAUDSc/s/shjX0IFOVEyq5lRqqXEKEY5TDN2bGEiNARGUBX04D4IHvJot8Un3mhwPpxvDj/zibEl3LiuzrjEzWUy95c/M/rxsq77iUsiGIFAdUR7XkxxyrE85lwnwmgik80IVQw/UtMh0QQqvSYOV3fWi67SlqVsmWWrfuLQu0mHSKLTtApKiILXaEaukMN1EQUPaNX9IFmxpPxYrwZ7z/RjJHeOUZ/YHx+A7BynsM=</latexit><latexit sha1_base64="mVZtxF121X3ELaHMYF65zSYOxC0=">AAACGXicbVBLTwIxGOziC/GFevTSSEwgMWSXGPVCQvRiwgUTeSQsbrrlW2joPtJ2SciGX6J/Rk9GuXny31hwDwrOaTozTTvjRpxJZZpfRmZtfWNzK7ud29nd2z/IHx61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd0O/fbYxCShcGDmkTQ88kgYB6jRGnJyV/adMicOi4OSlVbxr6TsKo1faxge0xEpC1WHJzbY6C4XrLVEBSZKyUnXzDL5gJ4lVgpKaAUDSc/s/shjX0IFOVEyq5lRqqXEKEY5TDN2bGEiNARGUBX04D4IHvJot8Un3mhwPpxvDj/zibEl3LiuzrjEzWUy95c/M/rxsq77iUsiGIFAdUR7XkxxyrE85lwnwmgik80IVQw/UtMh0QQqvSYOV3fWi67SlqVsmWWrfuLQu0mHSKLTtApKiILXaEaukMN1EQUPaNX9IFmxpPxYrwZ7z/RjJHeOUZ/YHx+A7BynsM=</latexit>
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The K point C3v E C±
3 �vi

'1✓1 1 !⇤ 0
'2✓2 1 ! 0
�K 2 �1 0

<latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit><latexit sha1_base64="2A/Pa9oreGS19zHIwOuudyO/5Qc="></latexit>

TK = K3
<latexit sha1_base64="M8VjQV2mP2nldtEaYGs0XOOM6Wo=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCroRim6Ebir0Bm0Ik+lJO3ZyYWYilNB30JWoO5/HF/BtnNYstPVffXP+f+D8x08EV9q2v6zCyura+kZxs7S1vbO7V94/aKs4lQxbLBax7PpUoeARtjTXAruJRBr6Ajv++Hbmdx5RKh5HTT1J0A3pMOIBZ1SbUafp1a/r3rlXrthVey6yDE4OFcjV8Mqf/UHM0hAjzQRVqufYiXYzKjVnAqelfqowoWxMh9gzGNEQlZvN152SkyCWRI+QzN+/sxkNlZqEvsmEVI/Uojcb/uf1Uh1cuRmPklRjxEzEeEEqiI7JrDUZcIlMi4kByiQ3WxI2opIybW5TMvWdxbLL0D6rOnbVub+o1G7yQxThCI7hFBy4hBrcQQNawGAMz/AG79aD9WS9WK8/0YKV/zmEP7I+vgEsMoxt</latexit><latexit sha1_base64="M8VjQV2mP2nldtEaYGs0XOOM6Wo=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCroRim6Ebir0Bm0Ik+lJO3ZyYWYilNB30JWoO5/HF/BtnNYstPVffXP+f+D8x08EV9q2v6zCyura+kZxs7S1vbO7V94/aKs4lQxbLBax7PpUoeARtjTXAruJRBr6Ajv++Hbmdx5RKh5HTT1J0A3pMOIBZ1SbUafp1a/r3rlXrthVey6yDE4OFcjV8Mqf/UHM0hAjzQRVqufYiXYzKjVnAqelfqowoWxMh9gzGNEQlZvN152SkyCWRI+QzN+/sxkNlZqEvsmEVI/Uojcb/uf1Uh1cuRmPklRjxEzEeEEqiI7JrDUZcIlMi4kByiQ3WxI2opIybW5TMvWdxbLL0D6rOnbVub+o1G7yQxThCI7hFBy4hBrcQQNawGAMz/AG79aD9WS9WK8/0YKV/zmEP7I+vgEsMoxt</latexit><latexit sha1_base64="M8VjQV2mP2nldtEaYGs0XOOM6Wo=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCroRim6Ebir0Bm0Ik+lJO3ZyYWYilNB30JWoO5/HF/BtnNYstPVffXP+f+D8x08EV9q2v6zCyura+kZxs7S1vbO7V94/aKs4lQxbLBax7PpUoeARtjTXAruJRBr6Ajv++Hbmdx5RKh5HTT1J0A3pMOIBZ1SbUafp1a/r3rlXrthVey6yDE4OFcjV8Mqf/UHM0hAjzQRVqufYiXYzKjVnAqelfqowoWxMh9gzGNEQlZvN152SkyCWRI+QzN+/sxkNlZqEvsmEVI/Uojcb/uf1Uh1cuRmPklRjxEzEeEEqiI7JrDUZcIlMi4kByiQ3WxI2opIybW5TMvWdxbLL0D6rOnbVub+o1G7yQxThCI7hFBy4hBrcQQNawGAMz/AG79aD9WS9WK8/0YKV/zmEP7I+vgEsMoxt</latexit><latexit sha1_base64="M8VjQV2mP2nldtEaYGs0XOOM6Wo=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCroRim6Ebir0Bm0Ik+lJO3ZyYWYilNB30JWoO5/HF/BtnNYstPVffXP+f+D8x08EV9q2v6zCyura+kZxs7S1vbO7V94/aKs4lQxbLBax7PpUoeARtjTXAruJRBr6Ajv++Hbmdx5RKh5HTT1J0A3pMOIBZ1SbUafp1a/r3rlXrthVey6yDE4OFcjV8Mqf/UHM0hAjzQRVqufYiXYzKjVnAqelfqowoWxMh9gzGNEQlZvN152SkyCWRI+QzN+/sxkNlZqEvsmEVI/Uojcb/uf1Uh1cuRmPklRjxEzEeEEqiI7JrDUZcIlMi4kByiQ3WxI2opIybW5TMvWdxbLL0D6rOnbVub+o1G7yQxThCI7hFBy4hBrcQQNawGAMz/AG79aD9WS9WK8/0YKV/zmEP7I+vgEsMoxt</latexit>

The fact that      is 2-dimensional implies the degeneracy 
of the two bands at the K-point.       

K3
<latexit sha1_base64="oM7SVwFcaFoz/5tlhGYZhki6/OI=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKez6zi3oRfAS0TwgWcLspDcZMvtgZlYIS/5AT6Le/CJ/wL9xNiagxjpVV1VDV3ux4Erb9qeVW1hcWl7JrxbW1jc2t4rbOw0VJZJhnUUiki2PKhQ8xLrmWmArlkgDT2DTG15lfvMBpeJReK9HMboB7Yfc54xqI93ddI+7xZJdticgGTmtnFWIM1NmpART1LrFj04vYkmAoWaCKtV27Fi7KZWaM4HjQidRGFM2pH1sGxrSAJWbTk4dkwM/kkQPkEzmn9mUBkqNAs9kAqoH6q+Xif957UT7F27KwzjRGDITMZ6fCKIjkjUmPS6RaTEyhDLJzZWEDaikTJu/FEz9ubLzpHFUduyyc3tSql5OH5GHPdiHQ3DgHKpwDTWoA4M+PMErvFm+9Wg9Wy/f0Zw13dmFX7DevwDnQoso</latexit><latexit sha1_base64="oM7SVwFcaFoz/5tlhGYZhki6/OI=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKez6zi3oRfAS0TwgWcLspDcZMvtgZlYIS/5AT6Le/CJ/wL9xNiagxjpVV1VDV3ux4Erb9qeVW1hcWl7JrxbW1jc2t4rbOw0VJZJhnUUiki2PKhQ8xLrmWmArlkgDT2DTG15lfvMBpeJReK9HMboB7Yfc54xqI93ddI+7xZJdticgGTmtnFWIM1NmpART1LrFj04vYkmAoWaCKtV27Fi7KZWaM4HjQidRGFM2pH1sGxrSAJWbTk4dkwM/kkQPkEzmn9mUBkqNAs9kAqoH6q+Xif957UT7F27KwzjRGDITMZ6fCKIjkjUmPS6RaTEyhDLJzZWEDaikTJu/FEz9ubLzpHFUduyyc3tSql5OH5GHPdiHQ3DgHKpwDTWoA4M+PMErvFm+9Wg9Wy/f0Zw13dmFX7DevwDnQoso</latexit><latexit sha1_base64="oM7SVwFcaFoz/5tlhGYZhki6/OI=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKez6zi3oRfAS0TwgWcLspDcZMvtgZlYIS/5AT6Le/CJ/wL9xNiagxjpVV1VDV3ux4Erb9qeVW1hcWl7JrxbW1jc2t4rbOw0VJZJhnUUiki2PKhQ8xLrmWmArlkgDT2DTG15lfvMBpeJReK9HMboB7Yfc54xqI93ddI+7xZJdticgGTmtnFWIM1NmpART1LrFj04vYkmAoWaCKtV27Fi7KZWaM4HjQidRGFM2pH1sGxrSAJWbTk4dkwM/kkQPkEzmn9mUBkqNAs9kAqoH6q+Xif957UT7F27KwzjRGDITMZ6fCKIjkjUmPS6RaTEyhDLJzZWEDaikTJu/FEz9ubLzpHFUduyyc3tSql5OH5GHPdiHQ3DgHKpwDTWoA4M+PMErvFm+9Wg9Wy/f0Zw13dmFX7DevwDnQoso</latexit><latexit sha1_base64="oM7SVwFcaFoz/5tlhGYZhki6/OI=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKez6zi3oRfAS0TwgWcLspDcZMvtgZlYIS/5AT6Le/CJ/wL9xNiagxjpVV1VDV3ux4Erb9qeVW1hcWl7JrxbW1jc2t4rbOw0VJZJhnUUiki2PKhQ8xLrmWmArlkgDT2DTG15lfvMBpeJReK9HMboB7Yfc54xqI93ddI+7xZJdticgGTmtnFWIM1NmpART1LrFj04vYkmAoWaCKtV27Fi7KZWaM4HjQidRGFM2pH1sGxrSAJWbTk4dkwM/kkQPkEzmn9mUBkqNAs9kAqoH6q+Xif957UT7F27KwzjRGDITMZ6fCKIjkjUmPS6RaTEyhDLJzZWEDaikTJu/FEz9ubLzpHFUduyyc3tSql5OH5GHPdiHQ3DgHKpwDTWoA4M+PMErvFm+9Wg9Wy/f0Zw13dmFX7DevwDnQoso</latexit>

Bands from pz-orbitals
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TM = M1 +M2
<latexit sha1_base64="6X1CUJVOrkQMtul8LkYcQAXHGs4=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpu3BQq9A+mw5BJM21oJhmSjFBK30JXou58Gl/AtzGts9DWs/pyzwncc6OUM21c98sprK1vbG4Vt0s7u3v7B+XDo46WmSK0TSSXqhdhTTkTtG2Y4bSXKoqTiNNuNL6b+91HqjSTomUmKQ0SPBQsZgQbO/JbYeOmEXoXjbAWlitu1V0IrYKXQwVyNcPyZ38gSZZQYQjHWvuem5pgipVhhNNZqZ9pmmIyxkPqWxQ4oTqYLlaeobNYKmRGFC3ev7NTnGg9SSKbSbAZ6WVvPvzP8zMTXwdTJtLMUEFsxHpxxpGRaN4cDZiixPCJBUwUs1siMsIKE2PvU7L1veWyq9CpVT236j1cVuq3+SGKcAKncA4eXEEd7qEJbSAg4Rne4N0RzpPz4rz+RAtO/ucY/sj5+AZYXI2g</latexit><latexit sha1_base64="6X1CUJVOrkQMtul8LkYcQAXHGs4=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpu3BQq9A+mw5BJM21oJhmSjFBK30JXou58Gl/AtzGts9DWs/pyzwncc6OUM21c98sprK1vbG4Vt0s7u3v7B+XDo46WmSK0TSSXqhdhTTkTtG2Y4bSXKoqTiNNuNL6b+91HqjSTomUmKQ0SPBQsZgQbO/JbYeOmEXoXjbAWlitu1V0IrYKXQwVyNcPyZ38gSZZQYQjHWvuem5pgipVhhNNZqZ9pmmIyxkPqWxQ4oTqYLlaeobNYKmRGFC3ev7NTnGg9SSKbSbAZ6WVvPvzP8zMTXwdTJtLMUEFsxHpxxpGRaN4cDZiixPCJBUwUs1siMsIKE2PvU7L1veWyq9CpVT236j1cVuq3+SGKcAKncA4eXEEd7qEJbSAg4Rne4N0RzpPz4rz+RAtO/ucY/sj5+AZYXI2g</latexit><latexit sha1_base64="6X1CUJVOrkQMtul8LkYcQAXHGs4=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpu3BQq9A+mw5BJM21oJhmSjFBK30JXou58Gl/AtzGts9DWs/pyzwncc6OUM21c98sprK1vbG4Vt0s7u3v7B+XDo46WmSK0TSSXqhdhTTkTtG2Y4bSXKoqTiNNuNL6b+91HqjSTomUmKQ0SPBQsZgQbO/JbYeOmEXoXjbAWlitu1V0IrYKXQwVyNcPyZ38gSZZQYQjHWvuem5pgipVhhNNZqZ9pmmIyxkPqWxQ4oTqYLlaeobNYKmRGFC3ev7NTnGg9SSKbSbAZ6WVvPvzP8zMTXwdTJtLMUEFsxHpxxpGRaN4cDZiixPCJBUwUs1siMsIKE2PvU7L1veWyq9CpVT236j1cVuq3+SGKcAKncA4eXEEd7qEJbSAg4Rne4N0RzpPz4rz+RAtO/ucY/sj5+AZYXI2g</latexit><latexit sha1_base64="6X1CUJVOrkQMtul8LkYcQAXHGs4=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpu3BQq9A+mw5BJM21oJhmSjFBK30JXou58Gl/AtzGts9DWs/pyzwncc6OUM21c98sprK1vbG4Vt0s7u3v7B+XDo46WmSK0TSSXqhdhTTkTtG2Y4bSXKoqTiNNuNL6b+91HqjSTomUmKQ0SPBQsZgQbO/JbYeOmEXoXjbAWlitu1V0IrYKXQwVyNcPyZ38gSZZQYQjHWvuem5pgipVhhNNZqZ9pmmIyxkPqWxQ4oTqYLlaeobNYKmRGFC3ev7NTnGg9SSKbSbAZ6WVvPvzP8zMTXwdTJtLMUEFsxHpxxpGRaN4cDZiixPCJBUwUs1siMsIKE2PvU7L1veWyq9CpVT236j1cVuq3+SGKcAKncA4eXEEd7qEJbSAg4Rne4N0RzpPz4rz+RAtO/ucY/sj5+AZYXI2g</latexit>

The M point 
Bands from pz-orbitals

C2v E C2 �d2 �v2

'1✓1 1 0 1 0
'2✓2 1 0 1 0
�M 2 0 2 0

<latexit sha1_base64="EU/8gD2wd/2cV3nIk8da3REYAVc="></latexit><latexit sha1_base64="EU/8gD2wd/2cV3nIk8da3REYAVc="></latexit><latexit sha1_base64="EU/8gD2wd/2cV3nIk8da3REYAVc="></latexit><latexit sha1_base64="EU/8gD2wd/2cV3nIk8da3REYAVc="></latexit>
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The symmetry lines 
Bands from pz-orbitals

We know that the little group       for    on a symmetry line 
is always a subgroup of the little groups for the endpoints.  

~k
<latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit><latexit sha1_base64="DTtDFg5mJ+uwCJ9n0RabFlHseAo=">AAAB53icbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxiIo8ENmR26IWR2UdmZknIhm/Qk1Fv/o8/4N84i5CoWKfqquqkq71YcKVt+9PKrayurW/kNwtb2zu7e8X9g6aKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljW4yvzVGqXgU3utJjG5AByH3OaPaSM3uGBkZ9Yolu2zPQDJSqV5UibNQFqQEc9R7xY9uP2JJgKFmgirVcexYuymVmjOB00I3URhTNqID7Bga0gCVm86unZITP5JED5HM5p/ZlAZKTQLPZAKqh+qvl4n/eZ1E+1duysM40RgyEzGenwiiI5KVJn0ukWkxMYQyyc2VhA2ppEyb1xRM/aWyy6R5VnbssnN3Xqpdzx+RhyM4hlNw4BJqcAt1aACDB3iCV3izuPVoPVsv39GcNd85hF+w3r8ARE+Mjg==</latexit>G~k

<latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit><latexit sha1_base64="E5lBsglC3r/ePen64K/TMOOI7Ew=">AAAB63icbVDLTgIxFO3gC/GFunTTSExckRnjix3RhS4xkUeECemUO9DQdiZth4RM+ApdGXXn3/gD/o0dhETFszr3nHOTe24Qc6aN6346uaXlldW1/HphY3Nre6e4u9fQUaIo1GnEI9UKiAbOJNQNMxxasQIiAg7NYHid+c0RKM0ieW/GMfiC9CULGSXGSg833bQzAoqHk26x5JbdKXBGzirnFezNlTkpoRlq3eJHpxfRRIA0lBOt254bGz8lyjDKYVLoJBpiQoekD21LJRGg/XR68QQfhZHCZgB4Ov/MpkRoPRaBzQhiBvqvl4n/ee3EhJd+ymScGJDURqwXJhybCGfFcY8poIaPLSFUMXslpgOiCDX2PQVbf6HsImmclD237N2dlqpXs0fk0QE6RMfIQxeoim5RDdURRRI9oVf05gjn0Xl2Xr6jOWe2s49+wXn/AkzljlQ=</latexit>

� C6v E C2 C±
3 C±

6 �di �vi

T C1h E �v1

K C3v E C±
3 �vi

<latexit sha1_base64="NpKqk00K/PzVZ+0CHg/Q7aFAv5Q="></latexit><latexit sha1_base64="NpKqk00K/PzVZ+0CHg/Q7aFAv5Q="></latexit><latexit sha1_base64="NpKqk00K/PzVZ+0CHg/Q7aFAv5Q="></latexit><latexit sha1_base64="NpKqk00K/PzVZ+0CHg/Q7aFAv5Q="></latexit>

For instance, the group-subgroup relations for the              
             line areT (�, k)

<latexit sha1_base64="GnxCjBeXjNaEsz/XcuKiEfz5O4k=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPegxQjaYDKGn05M06WXo7hHCkL/Qk6g3v8Yf8G/siQmosU71qurBqxfGjGrjup9Obml5ZXUtv17Y2Nza3inu7rW0TBQmTSyZVJ0QacKoIE1DDSOdWBHEQ0ba4egm89sPRGkqRcOMYxJwNBA0ohgZK/mNcvcWcY5ORse9YsmtuFPAjJxXL6rQmytzUgIz1HvFj25f4oQTYTBDWvueG5sgRcpQzMik0E00iREeoQHxLRWIEx2k05Mn8CiSCpohgdP5ZzZFXOsxD22GIzPUf71M/M/zExNdBSkVcWKIwDZivShh0EiYNYd9qgg2bGwJworaKyEeIoWwsf8p2PoLZRdJ67TiuRXv/qxUu549Ig8OwCEoAw9cghq4A3XQBBhI8ARewZsjnEfn2Xn5juac2c4++AXn/QsHNY4W</latexit><latexit sha1_base64="GnxCjBeXjNaEsz/XcuKiEfz5O4k=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPegxQjaYDKGn05M06WXo7hHCkL/Qk6g3v8Yf8G/siQmosU71qurBqxfGjGrjup9Obml5ZXUtv17Y2Nza3inu7rW0TBQmTSyZVJ0QacKoIE1DDSOdWBHEQ0ba4egm89sPRGkqRcOMYxJwNBA0ohgZK/mNcvcWcY5ORse9YsmtuFPAjJxXL6rQmytzUgIz1HvFj25f4oQTYTBDWvueG5sgRcpQzMik0E00iREeoQHxLRWIEx2k05Mn8CiSCpohgdP5ZzZFXOsxD22GIzPUf71M/M/zExNdBSkVcWKIwDZivShh0EiYNYd9qgg2bGwJworaKyEeIoWwsf8p2PoLZRdJ67TiuRXv/qxUu549Ig8OwCEoAw9cghq4A3XQBBhI8ARewZsjnEfn2Xn5juac2c4++AXn/QsHNY4W</latexit><latexit sha1_base64="GnxCjBeXjNaEsz/XcuKiEfz5O4k=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPegxQjaYDKGn05M06WXo7hHCkL/Qk6g3v8Yf8G/siQmosU71qurBqxfGjGrjup9Obml5ZXUtv17Y2Nza3inu7rW0TBQmTSyZVJ0QacKoIE1DDSOdWBHEQ0ba4egm89sPRGkqRcOMYxJwNBA0ohgZK/mNcvcWcY5ORse9YsmtuFPAjJxXL6rQmytzUgIz1HvFj25f4oQTYTBDWvueG5sgRcpQzMik0E00iREeoQHxLRWIEx2k05Mn8CiSCpohgdP5ZzZFXOsxD22GIzPUf71M/M/zExNdBSkVcWKIwDZivShh0EiYNYd9qgg2bGwJworaKyEeIoWwsf8p2PoLZRdJ67TiuRXv/qxUu549Ig8OwCEoAw9cghq4A3XQBBhI8ARewZsjnEfn2Xn5juac2c4++AXn/QsHNY4W</latexit><latexit sha1_base64="GnxCjBeXjNaEsz/XcuKiEfz5O4k=">AAAB7HicbVDJSgNBFOyJW4xb1KOXxiBEkDAjbrkFPegxQjaYDKGn05M06WXo7hHCkL/Qk6g3v8Yf8G/siQmosU71qurBqxfGjGrjup9Obml5ZXUtv17Y2Nza3inu7rW0TBQmTSyZVJ0QacKoIE1DDSOdWBHEQ0ba4egm89sPRGkqRcOMYxJwNBA0ohgZK/mNcvcWcY5ORse9YsmtuFPAjJxXL6rQmytzUgIz1HvFj25f4oQTYTBDWvueG5sgRcpQzMik0E00iREeoQHxLRWIEx2k05Mn8CiSCpohgdP5ZzZFXOsxD22GIzPUf71M/M/zExNdBSkVcWKIwDZivShh0EiYNYd9qgg2bGwJworaKyEeIoWwsf8p2PoLZRdJ67TiuRXv/qxUu549Ig8OwCEoAw9cghq4A3XQBBhI8ARewZsjnEfn2Xn5juac2c4++AXn/QsHNY4W</latexit>

Then we can use subduction to obtain       either from          
or from      .    

TT
<latexit sha1_base64="TwH/eTgvt+p/qh0FHOgdB4Ev/2Q=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxi5JXAhswOvTBh9pGZWROy4Q/0ZNSbX+QP+DfOIiQq1qm6qjrpai8WXGnb/rRyK6tr6xv5zcLW9s7uXnH/oKWiRDJsskhEsuNRhYKH2NRcC+zEEmngCWx745vMbz+gVDwKG3oSoxvQYch9zqg20n2j3+gXS3bZnoFkpFK9qBJnoSxICeao94sfvUHEkgBDzQRVquvYsXZTKjVnAqeFXqIwpmxMh9g1NKQBKjednTolJ34kiR4hmc0/sykNlJoEnskEVI/UXy8T//O6ifav3JSHcaIxZCZiPD8RREcka0wGXCLTYmIIZZKbKwkbUUmZNn8pmPpLZZdJ66zs2GXn7rxUu54/Ig9HcAyn4MAl1OAW6tAEBkN4gld4s3zr0Xq2Xr6jOWu+cwi/YL1/ASYPi1I=</latexit><latexit sha1_base64="TwH/eTgvt+p/qh0FHOgdB4Ev/2Q=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxi5JXAhswOvTBh9pGZWROy4Q/0ZNSbX+QP+DfOIiQq1qm6qjrpai8WXGnb/rRyK6tr6xv5zcLW9s7uXnH/oKWiRDJsskhEsuNRhYKH2NRcC+zEEmngCWx745vMbz+gVDwKG3oSoxvQYch9zqg20n2j3+gXS3bZnoFkpFK9qBJnoSxICeao94sfvUHEkgBDzQRVquvYsXZTKjVnAqeFXqIwpmxMh9g1NKQBKjednTolJ34kiR4hmc0/sykNlJoEnskEVI/UXy8T//O6ifav3JSHcaIxZCZiPD8RREcka0wGXCLTYmIIZZKbKwkbUUmZNn8pmPpLZZdJ66zs2GXn7rxUu54/Ig9HcAyn4MAl1OAW6tAEBkN4gld4s3zr0Xq2Xr6jOWu+cwi/YL1/ASYPi1I=</latexit><latexit sha1_base64="TwH/eTgvt+p/qh0FHOgdB4Ev/2Q=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxi5JXAhswOvTBh9pGZWROy4Q/0ZNSbX+QP+DfOIiQq1qm6qjrpai8WXGnb/rRyK6tr6xv5zcLW9s7uXnH/oKWiRDJsskhEsuNRhYKH2NRcC+zEEmngCWx745vMbz+gVDwKG3oSoxvQYch9zqg20n2j3+gXS3bZnoFkpFK9qBJnoSxICeao94sfvUHEkgBDzQRVquvYsXZTKjVnAqeFXqIwpmxMh9g1NKQBKjednTolJ34kiR4hmc0/sykNlJoEnskEVI/UXy8T//O6ifav3JSHcaIxZCZiPD8RREcka0wGXCLTYmIIZZKbKwkbUUmZNn8pmPpLZZdJ66zs2GXn7rxUu54/Ig9HcAyn4MAl1OAW6tAEBkN4gld4s3zr0Xq2Xr6jOWu+cwi/YL1/ASYPi1I=</latexit><latexit sha1_base64="TwH/eTgvt+p/qh0FHOgdB4Ev/2Q=">AAAB5HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNqNyIXjxi5JXAhswOvTBh9pGZWROy4Q/0ZNSbX+QP+DfOIiQq1qm6qjrpai8WXGnb/rRyK6tr6xv5zcLW9s7uXnH/oKWiRDJsskhEsuNRhYKH2NRcC+zEEmngCWx745vMbz+gVDwKG3oSoxvQYch9zqg20n2j3+gXS3bZnoFkpFK9qBJnoSxICeao94sfvUHEkgBDzQRVquvYsXZTKjVnAqeFXqIwpmxMh9g1NKQBKjednTolJ34kiR4hmc0/sykNlJoEnskEVI/UXy8T//O6ifav3JSHcaIxZCZiPD8RREcka0wGXCLTYmIIZZKbKwkbUUmZNn8pmPpLZZdJ66zs2GXn7rxUu54/Ig9HcAyn4MAl1OAW6tAEBkN4gld4s3zr0Xq2Xr6jOWu+cwi/YL1/ASYPi1I=</latexit>

T�
<latexit sha1_base64="uhmUT3CG6go8PhoCtPnwT8msGfQ=">AAAB6XicbVDLSgNBEJz1GeMr6tHLYBA8hV3xlVvQgx4j5AXJEnonnWTIzO4yMyuEJR+hJ1Fv/o4/4N84GxNQY52qq6qhq4NYcG1c99NZWl5ZXVvPbeQ3t7Z3dgt7+w0dJYphnUUiUq0ANAoeYt1wI7AVKwQZCGwGo5vMbz6g0jwKa2Ycoy9hEPI+Z2Cs1Kp1O7cgJXQLRbfkTkEzcl6+KFNvrsxJkcxQ7RY+Or2IJRJDwwRo3fbc2PgpKMOZwEm+k2iMgY1ggG1LQ5Co/XR674Qe9yNFzRDpdP6ZTUFqPZaBzUgwQ/3Xy8T/vHZi+ld+ysM4MRgyG7FePxHURDSrTXtcITNibAkwxe2VlA1BATP2OXlbf6HsImmcljy35N2fFSvXs0fkyCE5IifEI5ekQu5IldQJI4I8kVfy5oycR+fZefmOLjmznQPyC877F8Q1jW8=</latexit><latexit sha1_base64="uhmUT3CG6go8PhoCtPnwT8msGfQ=">AAAB6XicbVDLSgNBEJz1GeMr6tHLYBA8hV3xlVvQgx4j5AXJEnonnWTIzO4yMyuEJR+hJ1Fv/o4/4N84GxNQY52qq6qhq4NYcG1c99NZWl5ZXVvPbeQ3t7Z3dgt7+w0dJYphnUUiUq0ANAoeYt1wI7AVKwQZCGwGo5vMbz6g0jwKa2Ycoy9hEPI+Z2Cs1Kp1O7cgJXQLRbfkTkEzcl6+KFNvrsxJkcxQ7RY+Or2IJRJDwwRo3fbc2PgpKMOZwEm+k2iMgY1ggG1LQ5Co/XR674Qe9yNFzRDpdP6ZTUFqPZaBzUgwQ/3Xy8T/vHZi+ld+ysM4MRgyG7FePxHURDSrTXtcITNibAkwxe2VlA1BATP2OXlbf6HsImmcljy35N2fFSvXs0fkyCE5IifEI5ekQu5IldQJI4I8kVfy5oycR+fZefmOLjmznQPyC877F8Q1jW8=</latexit><latexit sha1_base64="uhmUT3CG6go8PhoCtPnwT8msGfQ=">AAAB6XicbVDLSgNBEJz1GeMr6tHLYBA8hV3xlVvQgx4j5AXJEnonnWTIzO4yMyuEJR+hJ1Fv/o4/4N84GxNQY52qq6qhq4NYcG1c99NZWl5ZXVvPbeQ3t7Z3dgt7+w0dJYphnUUiUq0ANAoeYt1wI7AVKwQZCGwGo5vMbz6g0jwKa2Ycoy9hEPI+Z2Cs1Kp1O7cgJXQLRbfkTkEzcl6+KFNvrsxJkcxQ7RY+Or2IJRJDwwRo3fbc2PgpKMOZwEm+k2iMgY1ggG1LQ5Co/XR674Qe9yNFzRDpdP6ZTUFqPZaBzUgwQ/3Xy8T/vHZi+ld+ysM4MRgyG7FePxHURDSrTXtcITNibAkwxe2VlA1BATP2OXlbf6HsImmcljy35N2fFSvXs0fkyCE5IifEI5ekQu5IldQJI4I8kVfy5oycR+fZefmOLjmznQPyC877F8Q1jW8=</latexit><latexit sha1_base64="uhmUT3CG6go8PhoCtPnwT8msGfQ=">AAAB6XicbVDLSgNBEJz1GeMr6tHLYBA8hV3xlVvQgx4j5AXJEnonnWTIzO4yMyuEJR+hJ1Fv/o4/4N84GxNQY52qq6qhq4NYcG1c99NZWl5ZXVvPbeQ3t7Z3dgt7+w0dJYphnUUiUq0ANAoeYt1wI7AVKwQZCGwGo5vMbz6g0jwKa2Ycoy9hEPI+Z2Cs1Kp1O7cgJXQLRbfkTkEzcl6+KFNvrsxJkcxQ7RY+Or2IJRJDwwRo3fbc2PgpKMOZwEm+k2iMgY1ggG1LQ5Co/XR674Qe9yNFzRDpdP6ZTUFqPZaBzUgwQ/3Xy8T/vHZi+ld+ysM4MRgyG7FePxHURDSrTXtcITNibAkwxe2VlA1BATP2OXlbf6HsImmcljy35N2fFSvXs0fkyCE5IifEI5ekQu5IldQJI4I8kVfy5oycR+fZefmOLjmznQPyC877F8Q1jW8=</latexit>

TK
<latexit sha1_base64="65CefSBQ3kTbSoWAKODq8ArFlGo=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXgQvEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259Wbml5ZXUtv17Y2Nza3inu7jVVlEiGDRaJSLY9qlDwEBuaa4HtWCINPIEtb3Sd+a0HlIpHYV2PY3QDOgi5zxnVRrqv9257xZJdtqcgGTmrnFeIM1fmpAQz1HrFj24/YkmAoWaCKtVx7Fi7KZWaM4GTQjdRGFM2ogPsGBrSAJWbTk+dkCM/kkQPkUznn9mUBkqNA89kAqqH6q+Xif95nUT7l27KwzjRGDITMZ6fCKIjkjUmfS6RaTE2hDLJzZWEDamkTJu/FEz9hbKLpHlSduyyc3daql7NHpGHAziEY3DgAqpwAzVoAIMBPMErvFm+9Wg9Wy/f0Zw129mHX7DevwAYoYtJ</latexit><latexit sha1_base64="65CefSBQ3kTbSoWAKODq8ArFlGo=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXgQvEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259Wbml5ZXUtv17Y2Nza3inu7jVVlEiGDRaJSLY9qlDwEBuaa4HtWCINPIEtb3Sd+a0HlIpHYV2PY3QDOgi5zxnVRrqv9257xZJdtqcgGTmrnFeIM1fmpAQz1HrFj24/YkmAoWaCKtVx7Fi7KZWaM4GTQjdRGFM2ogPsGBrSAJWbTk+dkCM/kkQPkUznn9mUBkqNA89kAqqH6q+Xif95nUT7l27KwzjRGDITMZ6fCKIjkjUmfS6RaTE2hDLJzZWEDamkTJu/FEz9hbKLpHlSduyyc3daql7NHpGHAziEY3DgAqpwAzVoAIMBPMErvFm+9Wg9Wy/f0Zw129mHX7DevwAYoYtJ</latexit><latexit sha1_base64="65CefSBQ3kTbSoWAKODq8ArFlGo=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXgQvEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259Wbml5ZXUtv17Y2Nza3inu7jVVlEiGDRaJSLY9qlDwEBuaa4HtWCINPIEtb3Sd+a0HlIpHYV2PY3QDOgi5zxnVRrqv9257xZJdtqcgGTmrnFeIM1fmpAQz1HrFj24/YkmAoWaCKtVx7Fi7KZWaM4GTQjdRGFM2ogPsGBrSAJWbTk+dkCM/kkQPkUznn9mUBkqNA89kAqqH6q+Xif95nUT7l27KwzjRGDITMZ6fCKIjkjUmfS6RaTE2hDLJzZWEDamkTJu/FEz9hbKLpHlSduyyc3daql7NHpGHAziEY3DgAqpwAzVoAIMBPMErvFm+9Wg9Wy/f0Zw129mHX7DevwAYoYtJ</latexit><latexit sha1_base64="65CefSBQ3kTbSoWAKODq8ArFlGo=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr9yCXgQvEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259Wbml5ZXUtv17Y2Nza3inu7jVVlEiGDRaJSLY9qlDwEBuaa4HtWCINPIEtb3Sd+a0HlIpHYV2PY3QDOgi5zxnVRrqv9257xZJdtqcgGTmrnFeIM1fmpAQz1HrFj24/YkmAoWaCKtVx7Fi7KZWaM4GTQjdRGFM2ogPsGBrSAJWbTk+dkCM/kkQPkUznn9mUBkqNA89kAqqH6q+Xif95nUT7l27KwzjRGDITMZ6fCKIjkjUmfS6RaTE2hDLJzZWEDamkTJu/FEz9hbKLpHlSduyyc3daql7NHpGHAziEY3DgAqpwAzVoAIMBPMErvFm+9Wg9Wy/f0Zw129mHX7DevwAYoYtJ</latexit>
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The symmetry lines 
Bands from pz-orbitals

To proceed from the Gamma point, we have to compare 
the character tables for        and C6v

<latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit><latexit sha1_base64="mx1iVDYnErPjKnCWpZJ0e4rHE38=">AAAB53icbVDLTgJBEOz1ifhCPXqZSEw8kV2jKDciF4+YyCOBDZkdemFk9pGZWRKy4Rv0ZNSb/+MP+DfOIiQq1qm6qjrpai8WXGnb/rRWVtfWNzZzW/ntnd29/cLBYVNFiWTYYJGIZNujCgUPsaG5FtiOJdLAE9jyRrXMb41RKh6F93oSoxvQQch9zqg2UrPWS8vjaa9QtEv2DCQjl5VyhTgLZUGKMEe9V/jo9iOWBBhqJqhSHceOtZtSqTkTOM13E4UxZSM6wI6hIQ1Quens2ik59SNJ9BDJbP6ZTWmg1CTwTCageqj+epn4n9dJtH/tpjyME40hMxHj+YkgOiJZadLnEpkWE0Mok9xcSdiQSsq0eU3e1F8qu0ya5yXHLjl3F8XqzfwROTiGEzgDB66gCrdQhwYweIAneIU3i1uP1rP18h1dseY7R/AL1vsXdPKMrw==</latexit>

C1h
<latexit sha1_base64="6h1kASMUPbWkEPUtxJ9t5JghIgg=">AAAB53icbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVswF48RzAOSJcxOerNjZh/MzAphyTfoSdSb/+MP+DfOxgTUWKfqqmroai8RXGnb/rSWlldW19YLG8XNre2d3dLefkvFqWTYZLGIZcejCgWPsKm5FthJJNLQE9j2RvXcbz+gVDyO7vQ4QTekw4j7nFFtpFa9nznBpF8q2xV7CpKT8+pFlThzZU7KMEOjX/roDWKWhhhpJqhSXcdOtJtRqTkTOCn2UoUJZSM6xK6hEQ1Rudn02gk59mNJdIBkOv/MZjRUahx6JhNSHai/Xi7+53VT7V+5GY+SVGPETMR4fiqIjklemgy4RKbF2BDKJDdXEhZQSZk2ryma+gtlF0nrtOLYFef2rFy7nj2iAIdwBCfgwCXU4AYa0AQG9/AEr/BmcevRerZevqNL1mznAH7Bev8CWICMnA==</latexit><latexit sha1_base64="6h1kASMUPbWkEPUtxJ9t5JghIgg=">AAAB53icbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVswF48RzAOSJcxOerNjZh/MzAphyTfoSdSb/+MP+DfOxgTUWKfqqmroai8RXGnb/rSWlldW19YLG8XNre2d3dLefkvFqWTYZLGIZcejCgWPsKm5FthJJNLQE9j2RvXcbz+gVDyO7vQ4QTekw4j7nFFtpFa9nznBpF8q2xV7CpKT8+pFlThzZU7KMEOjX/roDWKWhhhpJqhSXcdOtJtRqTkTOCn2UoUJZSM6xK6hEQ1Rudn02gk59mNJdIBkOv/MZjRUahx6JhNSHai/Xi7+53VT7V+5GY+SVGPETMR4fiqIjklemgy4RKbF2BDKJDdXEhZQSZk2ryma+gtlF0nrtOLYFef2rFy7nj2iAIdwBCfgwCXU4AYa0AQG9/AEr/BmcevRerZevqNL1mznAH7Bev8CWICMnA==</latexit><latexit sha1_base64="6h1kASMUPbWkEPUtxJ9t5JghIgg=">AAAB53icbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVswF48RzAOSJcxOerNjZh/MzAphyTfoSdSb/+MP+DfOxgTUWKfqqmroai8RXGnb/rSWlldW19YLG8XNre2d3dLefkvFqWTYZLGIZcejCgWPsKm5FthJJNLQE9j2RvXcbz+gVDyO7vQ4QTekw4j7nFFtpFa9nznBpF8q2xV7CpKT8+pFlThzZU7KMEOjX/roDWKWhhhpJqhSXcdOtJtRqTkTOCn2UoUJZSM6xK6hEQ1Rudn02gk59mNJdIBkOv/MZjRUahx6JhNSHai/Xi7+53VT7V+5GY+SVGPETMR4fiqIjklemgy4RKbF2BDKJDdXEhZQSZk2ryma+gtlF0nrtOLYFef2rFy7nj2iAIdwBCfgwCXU4AYa0AQG9/AEr/BmcevRerZevqNL1mznAH7Bev8CWICMnA==</latexit><latexit sha1_base64="6h1kASMUPbWkEPUtxJ9t5JghIgg=">AAAB53icbVDLSgNBEOz1GeMr6tHLYBA8hV3xlVswF48RzAOSJcxOerNjZh/MzAphyTfoSdSb/+MP+DfOxgTUWKfqqmroai8RXGnb/rSWlldW19YLG8XNre2d3dLefkvFqWTYZLGIZcejCgWPsKm5FthJJNLQE9j2RvXcbz+gVDyO7vQ4QTekw4j7nFFtpFa9nznBpF8q2xV7CpKT8+pFlThzZU7KMEOjX/roDWKWhhhpJqhSXcdOtJtRqTkTOCn2UoUJZSM6xK6hEQ1Rudn02gk59mNJdIBkOv/MZjRUahx6JhNSHai/Xi7+53VT7V+5GY+SVGPETMR4fiqIjklemgy4RKbF2BDKJDdXEhZQSZk2ryma+gtlF0nrtOLYFef2rFy7nj2iAIdwBCfgwCXU4AYa0AQG9/AEr/BmcevRerZevqNL1mznAH7Bev8CWICMnA==</latexit>

C6v E �vi

C1h E �v1

�1 1 1
�3 1 �1

<latexit sha1_base64="gDRFxFVZnaZjO2ARddJ0CLY2Qu8="></latexit><latexit sha1_base64="gDRFxFVZnaZjO2ARddJ0CLY2Qu8="></latexit><latexit sha1_base64="gDRFxFVZnaZjO2ARddJ0CLY2Qu8="></latexit><latexit sha1_base64="gDRFxFVZnaZjO2ARddJ0CLY2Qu8="></latexit>

�1 ! T1

�3 ! T2
<latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit>

Compatibility relations

T� = �1 + �3
<latexit sha1_base64="C0W03qwviSf9rKrrQ6ZVcojY7Pw=">AAAB/XicbZDLSgMxGIUzXmu9jbrTTbAIglBmVNCNUHShywq9QTsM/6SZNjSZGZKMUIaiL6MrUXe+hC/g25i2s9DWs8mX/5xAzh8knCntON/WwuLS8spqYa24vrG5tW3v7DZUnEpC6yTmsWwFoChnEa1rpjltJZKCCDhtBoObsd98oFKxOKrpYUI9Ab2IhYyANiPf3q/5nVsQAq6mh++e5HDm2yWn7EyE58HNoYRyVX37q9ONSSpopAkHpdquk2gvA6kZ4XRU7KSKJkAG0KNtgxEIqrxs0mGEj8JYYt2neHL/nc1AKDUUgckI0H01642H/3ntVIeXXsaiJNU0IiZivDDlWMd4vArcZZISzYcGgEhmfolJHyQQbRZWNPXd2bLz0Dgtu07ZvT8vVa7zRRTQATpEx8hFF6iC7lAV1RFBT+gFvaMP69F6tl6tt2l0wcrf7KE/sj5/ABR/lD4=</latexit><latexit sha1_base64="C0W03qwviSf9rKrrQ6ZVcojY7Pw=">AAAB/XicbZDLSgMxGIUzXmu9jbrTTbAIglBmVNCNUHShywq9QTsM/6SZNjSZGZKMUIaiL6MrUXe+hC/g25i2s9DWs8mX/5xAzh8knCntON/WwuLS8spqYa24vrG5tW3v7DZUnEpC6yTmsWwFoChnEa1rpjltJZKCCDhtBoObsd98oFKxOKrpYUI9Ab2IhYyANiPf3q/5nVsQAq6mh++e5HDm2yWn7EyE58HNoYRyVX37q9ONSSpopAkHpdquk2gvA6kZ4XRU7KSKJkAG0KNtgxEIqrxs0mGEj8JYYt2neHL/nc1AKDUUgckI0H01642H/3ntVIeXXsaiJNU0IiZivDDlWMd4vArcZZISzYcGgEhmfolJHyQQbRZWNPXd2bLz0Dgtu07ZvT8vVa7zRRTQATpEx8hFF6iC7lAV1RFBT+gFvaMP69F6tl6tt2l0wcrf7KE/sj5/ABR/lD4=</latexit><latexit sha1_base64="C0W03qwviSf9rKrrQ6ZVcojY7Pw=">AAAB/XicbZDLSgMxGIUzXmu9jbrTTbAIglBmVNCNUHShywq9QTsM/6SZNjSZGZKMUIaiL6MrUXe+hC/g25i2s9DWs8mX/5xAzh8knCntON/WwuLS8spqYa24vrG5tW3v7DZUnEpC6yTmsWwFoChnEa1rpjltJZKCCDhtBoObsd98oFKxOKrpYUI9Ab2IhYyANiPf3q/5nVsQAq6mh++e5HDm2yWn7EyE58HNoYRyVX37q9ONSSpopAkHpdquk2gvA6kZ4XRU7KSKJkAG0KNtgxEIqrxs0mGEj8JYYt2neHL/nc1AKDUUgckI0H01642H/3ntVIeXXsaiJNU0IiZivDDlWMd4vArcZZISzYcGgEhmfolJHyQQbRZWNPXd2bLz0Dgtu07ZvT8vVa7zRRTQATpEx8hFF6iC7lAV1RFBT+gFvaMP69F6tl6tt2l0wcrf7KE/sj5/ABR/lD4=</latexit><latexit sha1_base64="C0W03qwviSf9rKrrQ6ZVcojY7Pw=">AAAB/XicbZDLSgMxGIUzXmu9jbrTTbAIglBmVNCNUHShywq9QTsM/6SZNjSZGZKMUIaiL6MrUXe+hC/g25i2s9DWs8mX/5xAzh8knCntON/WwuLS8spqYa24vrG5tW3v7DZUnEpC6yTmsWwFoChnEa1rpjltJZKCCDhtBoObsd98oFKxOKrpYUI9Ab2IhYyANiPf3q/5nVsQAq6mh++e5HDm2yWn7EyE58HNoYRyVX37q9ONSSpopAkHpdquk2gvA6kZ4XRU7KSKJkAG0KNtgxEIqrxs0mGEj8JYYt2neHL/nc1AKDUUgckI0H01642H/3ntVIeXXsaiJNU0IiZivDDlWMd4vArcZZISzYcGgEhmfolJHyQQbRZWNPXd2bLz0Dgtu07ZvT8vVa7zRRTQATpEx8hFF6iC7lAV1RFBT+gFvaMP69F6tl6tt2l0wcrf7KE/sj5/ABR/lD4=</latexit>

TT = T1 + T2
<latexit sha1_base64="rYIzhvAfv70U3Ph7kc/Sk+rbRoQ=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpuXFaY/sB0GDJppg3NJEOSEUrpW+hK1J1P4wv4NqZ1Ftp6Vl/uOYF7bpxxpo3rfjmltfWNza3ydmVnd2//oHp41NEyV4S2ieRS9WKsKWeCtg0znPYyRXEac9qNx3dzv/tIlWZS+GaS0TDFQ8ESRrCxo8CP/Bs/8i78qBFVa27dXQitgldADQq1oupnfyBJnlJhCMdaB56bmXCKlWGE01mln2uaYTLGQxpYFDilOpwuVp6hs0QqZEYULd6/s1Ocaj1JY5tJsRnpZW8+/M8LcpNch1MmstxQQWzEeknOkZFo3hwNmKLE8IkFTBSzWyIywgoTY+9TsfW95bKr0GnUPbfuPVzWmrfFIcpwAqdwDh5cQRPuoQVtICDhGd7g3RHOk/PivP5ES07x5xj+yPn4BngijbU=</latexit><latexit sha1_base64="rYIzhvAfv70U3Ph7kc/Sk+rbRoQ=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpuXFaY/sB0GDJppg3NJEOSEUrpW+hK1J1P4wv4NqZ1Ftp6Vl/uOYF7bpxxpo3rfjmltfWNza3ydmVnd2//oHp41NEyV4S2ieRS9WKsKWeCtg0znPYyRXEac9qNx3dzv/tIlWZS+GaS0TDFQ8ESRrCxo8CP/Bs/8i78qBFVa27dXQitgldADQq1oupnfyBJnlJhCMdaB56bmXCKlWGE01mln2uaYTLGQxpYFDilOpwuVp6hs0QqZEYULd6/s1Ocaj1JY5tJsRnpZW8+/M8LcpNch1MmstxQQWzEeknOkZFo3hwNmKLE8IkFTBSzWyIywgoTY+9TsfW95bKr0GnUPbfuPVzWmrfFIcpwAqdwDh5cQRPuoQVtICDhGd7g3RHOk/PivP5ES07x5xj+yPn4BngijbU=</latexit><latexit sha1_base64="rYIzhvAfv70U3Ph7kc/Sk+rbRoQ=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpuXFaY/sB0GDJppg3NJEOSEUrpW+hK1J1P4wv4NqZ1Ftp6Vl/uOYF7bpxxpo3rfjmltfWNza3ydmVnd2//oHp41NEyV4S2ieRS9WKsKWeCtg0znPYyRXEac9qNx3dzv/tIlWZS+GaS0TDFQ8ESRrCxo8CP/Bs/8i78qBFVa27dXQitgldADQq1oupnfyBJnlJhCMdaB56bmXCKlWGE01mln2uaYTLGQxpYFDilOpwuVp6hs0QqZEYULd6/s1Ocaj1JY5tJsRnpZW8+/M8LcpNch1MmstxQQWzEeknOkZFo3hwNmKLE8IkFTBSzWyIywgoTY+9TsfW95bKr0GnUPbfuPVzWmrfFIcpwAqdwDh5cQRPuoQVtICDhGd7g3RHOk/PivP5ES07x5xj+yPn4BngijbU=</latexit><latexit sha1_base64="rYIzhvAfv70U3Ph7kc/Sk+rbRoQ=">AAAB7HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlpgi6EYpuXFaY/sB0GDJppg3NJEOSEUrpW+hK1J1P4wv4NqZ1Ftp6Vl/uOYF7bpxxpo3rfjmltfWNza3ydmVnd2//oHp41NEyV4S2ieRS9WKsKWeCtg0znPYyRXEac9qNx3dzv/tIlWZS+GaS0TDFQ8ESRrCxo8CP/Bs/8i78qBFVa27dXQitgldADQq1oupnfyBJnlJhCMdaB56bmXCKlWGE01mln2uaYTLGQxpYFDilOpwuVp6hs0QqZEYULd6/s1Ocaj1JY5tJsRnpZW8+/M8LcpNch1MmstxQQWzEeknOkZFo3hwNmKLE8IkFTBSzWyIywgoTY+9TsfW95bKr0GnUPbfuPVzWmrfFIcpwAqdwDh5cQRPuoQVtICDhGd7g3RHOk/PivP5ES07x5xj+yPn4BngijbU=</latexit>
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The symmetry lines 
Bands from pz-orbitals

The remaining compatibility relations are obtained in the 
same way

�1 ! ⌃1

�3 ! ⌃1
<latexit sha1_base64="b0ItCJAfXSPfQ1VPpVkz1rvdPFE=">AAACEHicbVDNSsNAGNz4W+Nf1KOXYBG8WBIV9Fj0oMeK9geaEDbbL+3S3STsboQS+hL6MnoS9Sa+gG/jNuZgW+c0OzML30yYMiqV43wbC4tLyyurlTVzfWNza9va2W3JJBMEmiRhieiEWAKjMTQVVQw6qQDMQwbtcHg18dsPICRN4ns1SsHnuB/TiBKstBRYx9415hwHrqcS27uj/YJ7ZimfTsuBVXVqTgF7nrglqaISjcD68noJyTjEijAsZdd1UuXnWChKGIxNL5OQYjLEfehqGmMO0s+LWmP7MEqErQZgF++/2RxzKUc81BmO1UDOehPxP6+bqejCz2mcZgpioiPaizJm65aTdeweFUAUG2mCiaD6SpsMsMBE6Q1NXd+dLTtPWic116m5t2fV+mU5RAXtowN0hFx0juroBjVQExH0hF7QO/owHo1n49V4+40uGOWfPTQF4/MHlfqblA==</latexit><latexit sha1_base64="b0ItCJAfXSPfQ1VPpVkz1rvdPFE=">AAACEHicbVDNSsNAGNz4W+Nf1KOXYBG8WBIV9Fj0oMeK9geaEDbbL+3S3STsboQS+hL6MnoS9Sa+gG/jNuZgW+c0OzML30yYMiqV43wbC4tLyyurlTVzfWNza9va2W3JJBMEmiRhieiEWAKjMTQVVQw6qQDMQwbtcHg18dsPICRN4ns1SsHnuB/TiBKstBRYx9415hwHrqcS27uj/YJ7ZimfTsuBVXVqTgF7nrglqaISjcD68noJyTjEijAsZdd1UuXnWChKGIxNL5OQYjLEfehqGmMO0s+LWmP7MEqErQZgF++/2RxzKUc81BmO1UDOehPxP6+bqejCz2mcZgpioiPaizJm65aTdeweFUAUG2mCiaD6SpsMsMBE6Q1NXd+dLTtPWic116m5t2fV+mU5RAXtowN0hFx0juroBjVQExH0hF7QO/owHo1n49V4+40uGOWfPTQF4/MHlfqblA==</latexit><latexit sha1_base64="b0ItCJAfXSPfQ1VPpVkz1rvdPFE=">AAACEHicbVDNSsNAGNz4W+Nf1KOXYBG8WBIV9Fj0oMeK9geaEDbbL+3S3STsboQS+hL6MnoS9Sa+gG/jNuZgW+c0OzML30yYMiqV43wbC4tLyyurlTVzfWNza9va2W3JJBMEmiRhieiEWAKjMTQVVQw6qQDMQwbtcHg18dsPICRN4ns1SsHnuB/TiBKstBRYx9415hwHrqcS27uj/YJ7ZimfTsuBVXVqTgF7nrglqaISjcD68noJyTjEijAsZdd1UuXnWChKGIxNL5OQYjLEfehqGmMO0s+LWmP7MEqErQZgF++/2RxzKUc81BmO1UDOehPxP6+bqejCz2mcZgpioiPaizJm65aTdeweFUAUG2mCiaD6SpsMsMBE6Q1NXd+dLTtPWic116m5t2fV+mU5RAXtowN0hFx0juroBjVQExH0hF7QO/owHo1n49V4+40uGOWfPTQF4/MHlfqblA==</latexit><latexit sha1_base64="b0ItCJAfXSPfQ1VPpVkz1rvdPFE=">AAACEHicbVDNSsNAGNz4W+Nf1KOXYBG8WBIV9Fj0oMeK9geaEDbbL+3S3STsboQS+hL6MnoS9Sa+gG/jNuZgW+c0OzML30yYMiqV43wbC4tLyyurlTVzfWNza9va2W3JJBMEmiRhieiEWAKjMTQVVQw6qQDMQwbtcHg18dsPICRN4ns1SsHnuB/TiBKstBRYx9415hwHrqcS27uj/YJ7ZimfTsuBVXVqTgF7nrglqaISjcD68noJyTjEijAsZdd1UuXnWChKGIxNL5OQYjLEfehqGmMO0s+LWmP7MEqErQZgF++/2RxzKUc81BmO1UDOehPxP6+bqejCz2mcZgpioiPaizJm65aTdeweFUAUG2mCiaD6SpsMsMBE6Q1NXd+dLTtPWic116m5t2fV+mU5RAXtowN0hFx0juroBjVQExH0hF7QO/owHo1n49V4+40uGOWfPTQF4/MHlfqblA==</latexit>

M1 ! ⌃1

M2 ! ⌃1
<latexit sha1_base64="OvuG5/NtIUBTymeJ/bLmZBIW2DQ=">AAACBnicbVDNSsNAGPzib41/VY9eFovgqSRF0GPRi5dCRfsDTQib7aZdupuE3Y1QQu/6MnoS9eYD+AK+jduag22d0+zMLHwzYcqZ0o7zba2srq1vbJa27O2d3b398sFhWyWZJLRFEp7IbogV5SymLc00p91UUixCTjvh6Hrqdx6oVCyJ7/U4pb7Ag5hFjGBtpKBcaQSupxPk3bGBwIZ7diOozSsm5VSdGdAycQtSgQLNoPzl9ROSCRprwrFSPddJtZ9jqRnhdGJ7maIpJiM8oD1DYyyo8vNZmQk6jRKJ9JCi2ftvNsdCqbEITUZgPVSL3lT8z+tlOrr0cxanmaYxMRHjRRlHpuV0E9RnkhLNx4ZgIpm5EpEhlphos5xt6ruLZZdJu1Z1nap7e16pXxVDlOAYTuAMXLiAOtxAE1pA4Ale4B0+rEfr2Xq13n6jK1bx5wjmYH3+AL3xl0s=</latexit><latexit sha1_base64="OvuG5/NtIUBTymeJ/bLmZBIW2DQ=">AAACBnicbVDNSsNAGPzib41/VY9eFovgqSRF0GPRi5dCRfsDTQib7aZdupuE3Y1QQu/6MnoS9eYD+AK+jduag22d0+zMLHwzYcqZ0o7zba2srq1vbJa27O2d3b398sFhWyWZJLRFEp7IbogV5SymLc00p91UUixCTjvh6Hrqdx6oVCyJ7/U4pb7Ag5hFjGBtpKBcaQSupxPk3bGBwIZ7diOozSsm5VSdGdAycQtSgQLNoPzl9ROSCRprwrFSPddJtZ9jqRnhdGJ7maIpJiM8oD1DYyyo8vNZmQk6jRKJ9JCi2ftvNsdCqbEITUZgPVSL3lT8z+tlOrr0cxanmaYxMRHjRRlHpuV0E9RnkhLNx4ZgIpm5EpEhlphos5xt6ruLZZdJu1Z1nap7e16pXxVDlOAYTuAMXLiAOtxAE1pA4Ale4B0+rEfr2Xq13n6jK1bx5wjmYH3+AL3xl0s=</latexit><latexit sha1_base64="OvuG5/NtIUBTymeJ/bLmZBIW2DQ=">AAACBnicbVDNSsNAGPzib41/VY9eFovgqSRF0GPRi5dCRfsDTQib7aZdupuE3Y1QQu/6MnoS9eYD+AK+jduag22d0+zMLHwzYcqZ0o7zba2srq1vbJa27O2d3b398sFhWyWZJLRFEp7IbogV5SymLc00p91UUixCTjvh6Hrqdx6oVCyJ7/U4pb7Ag5hFjGBtpKBcaQSupxPk3bGBwIZ7diOozSsm5VSdGdAycQtSgQLNoPzl9ROSCRprwrFSPddJtZ9jqRnhdGJ7maIpJiM8oD1DYyyo8vNZmQk6jRKJ9JCi2ftvNsdCqbEITUZgPVSL3lT8z+tlOrr0cxanmaYxMRHjRRlHpuV0E9RnkhLNx4ZgIpm5EpEhlphos5xt6ruLZZdJu1Z1nap7e16pXxVDlOAYTuAMXLiAOtxAE1pA4Ale4B0+rEfr2Xq13n6jK1bx5wjmYH3+AL3xl0s=</latexit><latexit sha1_base64="OvuG5/NtIUBTymeJ/bLmZBIW2DQ=">AAACBnicbVDNSsNAGPzib41/VY9eFovgqSRF0GPRi5dCRfsDTQib7aZdupuE3Y1QQu/6MnoS9eYD+AK+jduag22d0+zMLHwzYcqZ0o7zba2srq1vbJa27O2d3b398sFhWyWZJLRFEp7IbogV5SymLc00p91UUixCTjvh6Hrqdx6oVCyJ7/U4pb7Ag5hFjGBtpKBcaQSupxPk3bGBwIZ7diOozSsm5VSdGdAycQtSgQLNoPzl9ROSCRprwrFSPddJtZ9jqRnhdGJ7maIpJiM8oD1DYyyo8vNZmQk6jRKJ9JCi2ftvNsdCqbEITUZgPVSL3lT8z+tlOrr0cxanmaYxMRHjRRlHpuV0E9RnkhLNx4ZgIpm5EpEhlphos5xt6ruLZZdJu1Z1nap7e16pXxVDlOAYTuAMXLiAOtxAE1pA4Ale4B0+rEfr2Xq13n6jK1bx5wjmYH3+AL3xl0s=</latexit>

K3 ! T1 + T2
<latexit sha1_base64="Jd7mBSAPvWzxb79VnEuz94avN2A=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M1gEQShJFXRZdCO4qdAbtDFMpift0MnFmYlQQp9DV6LufBdfwLdxWrPQ1n/1zfn/gfMfPxFcadv+spaWV1bX1gsbxc2t7Z3d0t5+S8WpZNhksYhlx6cKBY+wqbkW2Ekk0tAX2PZH11O//YhS8Thq6HGCbkgHEQ84o9qM7m+9s56OScNzThte1SuV7Yo9E1kEJ4cy5Kp7pc9eP2ZpiJFmgirVdexEuxmVmjOBk2IvVZhQNqID7BqMaIjKzWZbT8hxEEuih0hm79/ZjIZKjUPfZEKqh2remw7/87qpDi7djEdJqjFiJmK8IBXEVJyWJ30ukWkxNkCZ5GZLwoZUUqbNiYqmvjNfdhFa1YpjV5y783LtKj9EAQ7hCE7AgQuowQ3UoQkMJDzDG7xbD9aT9WK9/kSXrPzPAfyR9fENZLqOyw==</latexit><latexit sha1_base64="Jd7mBSAPvWzxb79VnEuz94avN2A=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M1gEQShJFXRZdCO4qdAbtDFMpift0MnFmYlQQp9DV6LufBdfwLdxWrPQ1n/1zfn/gfMfPxFcadv+spaWV1bX1gsbxc2t7Z3d0t5+S8WpZNhksYhlx6cKBY+wqbkW2Ekk0tAX2PZH11O//YhS8Thq6HGCbkgHEQ84o9qM7m+9s56OScNzThte1SuV7Yo9E1kEJ4cy5Kp7pc9eP2ZpiJFmgirVdexEuxmVmjOBk2IvVZhQNqID7BqMaIjKzWZbT8hxEEuih0hm79/ZjIZKjUPfZEKqh2remw7/87qpDi7djEdJqjFiJmK8IBXEVJyWJ30ukWkxNkCZ5GZLwoZUUqbNiYqmvjNfdhFa1YpjV5y783LtKj9EAQ7hCE7AgQuowQ3UoQkMJDzDG7xbD9aT9WK9/kSXrPzPAfyR9fENZLqOyw==</latexit><latexit sha1_base64="Jd7mBSAPvWzxb79VnEuz94avN2A=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M1gEQShJFXRZdCO4qdAbtDFMpift0MnFmYlQQp9DV6LufBdfwLdxWrPQ1n/1zfn/gfMfPxFcadv+spaWV1bX1gsbxc2t7Z3d0t5+S8WpZNhksYhlx6cKBY+wqbkW2Ekk0tAX2PZH11O//YhS8Thq6HGCbkgHEQ84o9qM7m+9s56OScNzThte1SuV7Yo9E1kEJ4cy5Kp7pc9eP2ZpiJFmgirVdexEuxmVmjOBk2IvVZhQNqID7BqMaIjKzWZbT8hxEEuih0hm79/ZjIZKjUPfZEKqh2remw7/87qpDi7djEdJqjFiJmK8IBXEVJyWJ30ukWkxNkCZ5GZLwoZUUqbNiYqmvjNfdhFa1YpjV5y783LtKj9EAQ7hCE7AgQuowQ3UoQkMJDzDG7xbD9aT9WK9/kSXrPzPAfyR9fENZLqOyw==</latexit><latexit sha1_base64="Jd7mBSAPvWzxb79VnEuz94avN2A=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M1gEQShJFXRZdCO4qdAbtDFMpift0MnFmYlQQp9DV6LufBdfwLdxWrPQ1n/1zfn/gfMfPxFcadv+spaWV1bX1gsbxc2t7Z3d0t5+S8WpZNhksYhlx6cKBY+wqbkW2Ekk0tAX2PZH11O//YhS8Thq6HGCbkgHEQ84o9qM7m+9s56OScNzThte1SuV7Yo9E1kEJ4cy5Kp7pc9eP2ZpiJFmgirVdexEuxmVmjOBk2IvVZhQNqID7BqMaIjKzWZbT8hxEEuih0hm79/ZjIZKjUPfZEKqh2remw7/87qpDi7djEdJqjFiJmK8IBXEVJyWJ30ukWkxNkCZ5GZLwoZUUqbNiYqmvjNfdhFa1YpjV5y783LtKj9EAQ7hCE7AgQuowQ3UoQkMJDzDG7xbD9aT9WK9/kSXrPzPAfyR9fENZLqOyw==</latexit>

�1 ! T1

�3 ! T2
<latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit><latexit sha1_base64="f748a35DasqOWxsAeTUnL8Hmjcw=">AAACBHicbVC9TsMwGPxS/kr4CzCyBCokpiopSDBWMMBYpP5JTRQ5rtNatZPIdpCqqCu8DEwI2HgCXoC3wW0zQMstPt+dJd+FKaNSOc63UVpZXVvfKG+aW9s7u3vW/kFbJpnApIUTlohuiCRhNCYtRRUj3VQQxENGOuHoZup3HoiQNImbapwSn6NBTCOKkdJSYB17t4hzFLieSuymPjyzUM7nSi2wKk7VmcFeJm5BKlCgEVhfXj/BGSexwgxJ2XOdVPk5EopiRiaml0mSIjxCA9LTNEacSD+fVZnYp1EibDUk9uz+O5sjLuWYhzrDkRrKRW8q/uf1MhVd+TmN00yRGOuI9qKM2bredBG7TwXBio01QVhQ/UsbD5FAWOndTF3fXSy7TNq1qutU3fuLSv26GKIMR3ACZ+DCJdThDhrQAgxP8ALv8GE8Gs/Gq/E2j5aM4s0h/IHx+QM8fJZz</latexit>

M1 ! T 0
1

M2 ! T 0
2<latexit sha1_base64="XprsMhyIKzqNko4m721ZeQI2qnQ=">AAAB/nicbVDLSsNAFJ3UV42vqMtuBovoqiRF0GXRjZtChb6gCWEyvWmHTh7MTIQSCvozuhJ150f4A/6N05qFtp7NnHvPuTDnBClnUtn2l1FaW9/Y3Cpvmzu7e/sH1uFRVyaZoNChCU9EPyASOIuho5ji0E8FkCjg0AsmN3O9dw9CsiRuq2kKXkRGMQsZJUqvfKvS9B1XJbh9pl/XbPr1Yqq7rm9V7Zq9AF4lTkGqqEDLtz7dYUKzCGJFOZFy4Nip8nIiFKMcZqabSUgJnZARDDSNSQTSyxchZvg0TARWY8CL+bc3J5GU0yjQnoiosVzW5sv/tEGmwisvZ3GaKYiptmgtzDjWCedd4CETQBWfakKoYPqXmI6JIFTpxkwd31kOu0q69Zpj15y7i2rjuiiijCroBJ0jB12iBrpFLdRBFD2iZ/SG3o0H48l4MV5/rCWjuDlGf2B8fAPKwJNY</latexit><latexit sha1_base64="XprsMhyIKzqNko4m721ZeQI2qnQ=">AAAB/nicbVDLSsNAFJ3UV42vqMtuBovoqiRF0GXRjZtChb6gCWEyvWmHTh7MTIQSCvozuhJ150f4A/6N05qFtp7NnHvPuTDnBClnUtn2l1FaW9/Y3Cpvmzu7e/sH1uFRVyaZoNChCU9EPyASOIuho5ji0E8FkCjg0AsmN3O9dw9CsiRuq2kKXkRGMQsZJUqvfKvS9B1XJbh9pl/XbPr1Yqq7rm9V7Zq9AF4lTkGqqEDLtz7dYUKzCGJFOZFy4Nip8nIiFKMcZqabSUgJnZARDDSNSQTSyxchZvg0TARWY8CL+bc3J5GU0yjQnoiosVzW5sv/tEGmwisvZ3GaKYiptmgtzDjWCedd4CETQBWfakKoYPqXmI6JIFTpxkwd31kOu0q69Zpj15y7i2rjuiiijCroBJ0jB12iBrpFLdRBFD2iZ/SG3o0H48l4MV5/rCWjuDlGf2B8fAPKwJNY</latexit><latexit sha1_base64="XprsMhyIKzqNko4m721ZeQI2qnQ=">AAAB/nicbVDLSsNAFJ3UV42vqMtuBovoqiRF0GXRjZtChb6gCWEyvWmHTh7MTIQSCvozuhJ150f4A/6N05qFtp7NnHvPuTDnBClnUtn2l1FaW9/Y3Cpvmzu7e/sH1uFRVyaZoNChCU9EPyASOIuho5ji0E8FkCjg0AsmN3O9dw9CsiRuq2kKXkRGMQsZJUqvfKvS9B1XJbh9pl/XbPr1Yqq7rm9V7Zq9AF4lTkGqqEDLtz7dYUKzCGJFOZFy4Nip8nIiFKMcZqabSUgJnZARDDSNSQTSyxchZvg0TARWY8CL+bc3J5GU0yjQnoiosVzW5sv/tEGmwisvZ3GaKYiptmgtzDjWCedd4CETQBWfakKoYPqXmI6JIFTpxkwd31kOu0q69Zpj15y7i2rjuiiijCroBJ0jB12iBrpFLdRBFD2iZ/SG3o0H48l4MV5/rCWjuDlGf2B8fAPKwJNY</latexit><latexit sha1_base64="XprsMhyIKzqNko4m721ZeQI2qnQ=">AAAB/nicbVDLSsNAFJ3UV42vqMtuBovoqiRF0GXRjZtChb6gCWEyvWmHTh7MTIQSCvozuhJ150f4A/6N05qFtp7NnHvPuTDnBClnUtn2l1FaW9/Y3Cpvmzu7e/sH1uFRVyaZoNChCU9EPyASOIuho5ji0E8FkCjg0AsmN3O9dw9CsiRuq2kKXkRGMQsZJUqvfKvS9B1XJbh9pl/XbPr1Yqq7rm9V7Zq9AF4lTkGqqEDLtz7dYUKzCGJFOZFy4Nip8nIiFKMcZqabSUgJnZARDDSNSQTSyxchZvg0TARWY8CL+bc3J5GU0yjQnoiosVzW5sv/tEGmwisvZ3GaKYiptmgtzDjWCedd4CETQBWfakKoYPqXmI6JIFTpxkwd31kOu0q69Zpj15y7i2rjuiiijCroBJ0jB12iBrpFLdRBFD2iZ/SG3o0H48l4MV5/rCWjuDlGf2B8fAPKwJNY</latexit>

K3 ! T 0
1 + T 0

2
<latexit sha1_base64="Cie0Zx6nB8Eyv6pFbWhbpm10URI=">AAAB93icbVDLSsNAFJ34rPEVHzs3g8UHCCWpgi6LbgQ3FfqCJoTJ9LYdOnkwMxFi6LfoStSd/+EP+DdOaxbaehbDmXvOhXtOkHAmlW1/GQuLS8srq6U1c31jc2vb2tltyTgVFJo05rHoBEQCZxE0FVMcOokAEgYc2sHoZqK3H0BIFkcNlSXghWQQsT6jROmRb+2bd/75sati3DjxnTP9VF3Xt8p2xZ4CzxOnIGVUoO5bn24vpmkIkaKcSNl17ER5ORGKUQ5j000lJISOyAC6mkYkBOnl0+vH+KgfC6yGgKf/396chFJmYaA9IVFDOatNhv9p3VT1r7ycRUmqIKLaorV+yrGOOSkB95gAqnimCaGC6SsxHRJBqNJVmTq+Mxt2nrSqFceuOPcX5dp1UUQJHaBDdIocdIlq6BbVURNR9Iie0Rt6NzLjyXgxXn+sC0axs4f+wPj4Bp26kG4=</latexit><latexit sha1_base64="Cie0Zx6nB8Eyv6pFbWhbpm10URI=">AAAB93icbVDLSsNAFJ34rPEVHzs3g8UHCCWpgi6LbgQ3FfqCJoTJ9LYdOnkwMxFi6LfoStSd/+EP+DdOaxbaehbDmXvOhXtOkHAmlW1/GQuLS8srq6U1c31jc2vb2tltyTgVFJo05rHoBEQCZxE0FVMcOokAEgYc2sHoZqK3H0BIFkcNlSXghWQQsT6jROmRb+2bd/75sati3DjxnTP9VF3Xt8p2xZ4CzxOnIGVUoO5bn24vpmkIkaKcSNl17ER5ORGKUQ5j000lJISOyAC6mkYkBOnl0+vH+KgfC6yGgKf/396chFJmYaA9IVFDOatNhv9p3VT1r7ycRUmqIKLaorV+yrGOOSkB95gAqnimCaGC6SsxHRJBqNJVmTq+Mxt2nrSqFceuOPcX5dp1UUQJHaBDdIocdIlq6BbVURNR9Iie0Rt6NzLjyXgxXn+sC0axs4f+wPj4Bp26kG4=</latexit><latexit sha1_base64="Cie0Zx6nB8Eyv6pFbWhbpm10URI=">AAAB93icbVDLSsNAFJ34rPEVHzs3g8UHCCWpgi6LbgQ3FfqCJoTJ9LYdOnkwMxFi6LfoStSd/+EP+DdOaxbaehbDmXvOhXtOkHAmlW1/GQuLS8srq6U1c31jc2vb2tltyTgVFJo05rHoBEQCZxE0FVMcOokAEgYc2sHoZqK3H0BIFkcNlSXghWQQsT6jROmRb+2bd/75sati3DjxnTP9VF3Xt8p2xZ4CzxOnIGVUoO5bn24vpmkIkaKcSNl17ER5ORGKUQ5j000lJISOyAC6mkYkBOnl0+vH+KgfC6yGgKf/396chFJmYaA9IVFDOatNhv9p3VT1r7ycRUmqIKLaorV+yrGOOSkB95gAqnimCaGC6SsxHRJBqNJVmTq+Mxt2nrSqFceuOPcX5dp1UUQJHaBDdIocdIlq6BbVURNR9Iie0Rt6NzLjyXgxXn+sC0axs4f+wPj4Bp26kG4=</latexit><latexit sha1_base64="Cie0Zx6nB8Eyv6pFbWhbpm10URI=">AAAB93icbVDLSsNAFJ34rPEVHzs3g8UHCCWpgi6LbgQ3FfqCJoTJ9LYdOnkwMxFi6LfoStSd/+EP+DdOaxbaehbDmXvOhXtOkHAmlW1/GQuLS8srq6U1c31jc2vb2tltyTgVFJo05rHoBEQCZxE0FVMcOokAEgYc2sHoZqK3H0BIFkcNlSXghWQQsT6jROmRb+2bd/75sati3DjxnTP9VF3Xt8p2xZ4CzxOnIGVUoO5bn24vpmkIkaKcSNl17ER5ORGKUQ5j000lJISOyAC6mkYkBOnl0+vH+KgfC6yGgKf/396chFJmYaA9IVFDOatNhv9p3VT1r7ycRUmqIKLaorV+yrGOOSkB95gAqnimCaGC6SsxHRJBqNJVmTq+Mxt2nrSqFceuOPcX5dp1UUQJHaBDdIocdIlq6BbVURNR9Iie0Rt6NzLjyXgxXn+sC0axs4f+wPj4Bp26kG4=</latexit>

T� = �1 + �3

TK = K3

TM = M1 +M2
<latexit sha1_base64="PdZvH5qjDRfTgcA7qZRO6HHSlhA=">AAACGXicbZBNSwJBHMZnezV7szp2GZIkCGTXyvIgSB0KRDDQElxZZqdZHZzZXWZmAxE/SX2ZOkV569S3aVZXqOy5zG/+zzMw/8cNGZXKNL+MhcWl5ZXV1Fp6fWNzazuzs3sng0hg0sQBC0TLRZIw6pOmooqRVigI4i4j927/KvbvH4mQNPAbahCSDkddn3oUI6VHTqbYcOxrxDnKlaenYx0ncGLb6YZTzZWrCdZy5Zq2a04h7WSyZt6cCMZwViqWoDWbzCALEtWdzNh+CHDEia8wQ1K2LTNUnSESimJGRmk7kiREuI+6pK3RR5zIznCy3wgeeoGAqkfg5P4zO0RcygF3dYYj1ZN/vXj4n9eOlHfRGVI/jBTxsY5oz4sYVAGMa4IPVBCs2EADwoLqX0LcQwJhpcuM159bdh7uCnnLzFu3p9nKZVJECuyDA3AELHAOKuAG1EETYPAMXsEHGBtPxovxZrxPowtG8mYP/JLx+Q16hZyv</latexit><latexit sha1_base64="PdZvH5qjDRfTgcA7qZRO6HHSlhA=">AAACGXicbZBNSwJBHMZnezV7szp2GZIkCGTXyvIgSB0KRDDQElxZZqdZHZzZXWZmAxE/SX2ZOkV569S3aVZXqOy5zG/+zzMw/8cNGZXKNL+MhcWl5ZXV1Fp6fWNzazuzs3sng0hg0sQBC0TLRZIw6pOmooqRVigI4i4j927/KvbvH4mQNPAbahCSDkddn3oUI6VHTqbYcOxrxDnKlaenYx0ncGLb6YZTzZWrCdZy5Zq2a04h7WSyZt6cCMZwViqWoDWbzCALEtWdzNh+CHDEia8wQ1K2LTNUnSESimJGRmk7kiREuI+6pK3RR5zIznCy3wgeeoGAqkfg5P4zO0RcygF3dYYj1ZN/vXj4n9eOlHfRGVI/jBTxsY5oz4sYVAGMa4IPVBCs2EADwoLqX0LcQwJhpcuM159bdh7uCnnLzFu3p9nKZVJECuyDA3AELHAOKuAG1EETYPAMXsEHGBtPxovxZrxPowtG8mYP/JLx+Q16hZyv</latexit><latexit sha1_base64="PdZvH5qjDRfTgcA7qZRO6HHSlhA=">AAACGXicbZBNSwJBHMZnezV7szp2GZIkCGTXyvIgSB0KRDDQElxZZqdZHZzZXWZmAxE/SX2ZOkV569S3aVZXqOy5zG/+zzMw/8cNGZXKNL+MhcWl5ZXV1Fp6fWNzazuzs3sng0hg0sQBC0TLRZIw6pOmooqRVigI4i4j927/KvbvH4mQNPAbahCSDkddn3oUI6VHTqbYcOxrxDnKlaenYx0ncGLb6YZTzZWrCdZy5Zq2a04h7WSyZt6cCMZwViqWoDWbzCALEtWdzNh+CHDEia8wQ1K2LTNUnSESimJGRmk7kiREuI+6pK3RR5zIznCy3wgeeoGAqkfg5P4zO0RcygF3dYYj1ZN/vXj4n9eOlHfRGVI/jBTxsY5oz4sYVAGMa4IPVBCs2EADwoLqX0LcQwJhpcuM159bdh7uCnnLzFu3p9nKZVJECuyDA3AELHAOKuAG1EETYPAMXsEHGBtPxovxZrxPowtG8mYP/JLx+Q16hZyv</latexit><latexit sha1_base64="PdZvH5qjDRfTgcA7qZRO6HHSlhA=">AAACGXicbZBNSwJBHMZnezV7szp2GZIkCGTXyvIgSB0KRDDQElxZZqdZHZzZXWZmAxE/SX2ZOkV569S3aVZXqOy5zG/+zzMw/8cNGZXKNL+MhcWl5ZXV1Fp6fWNzazuzs3sng0hg0sQBC0TLRZIw6pOmooqRVigI4i4j927/KvbvH4mQNPAbahCSDkddn3oUI6VHTqbYcOxrxDnKlaenYx0ncGLb6YZTzZWrCdZy5Zq2a04h7WSyZt6cCMZwViqWoDWbzCALEtWdzNh+CHDEia8wQ1K2LTNUnSESimJGRmk7kiREuI+6pK3RR5zIznCy3wgeeoGAqkfg5P4zO0RcygF3dYYj1ZN/vXj4n9eOlHfRGVI/jBTxsY5oz4sYVAGMa4IPVBCs2EADwoLqX0LcQwJhpcuM159bdh7uCnnLzFu3p9nKZVJECuyDA3AELHAOKuAG1EETYPAMXsEHGBtPxovxZrxPowtG8mYP/JLx+Q16hZyv</latexit>

TT = T1 + T2

T⌃ = 2⌃1

TT 0 = T 0
1 + T 0

2
<latexit sha1_base64="2cACoZjhNQB8U7xJAP6s0KPoIhc=">AAACGnicbVBLTwIxGOziC/G16tHLRiKYmJDtxgQvJEQvHjEuj4QlTbcUaOg+0nZNyIZ/on9GT0a8efHf2AUOCs5pOjNNvhk/5kwq2/42chubW9s7+d3C3v7B4ZF5fNKSUSIIbZKIR6LjY0k5C2lTMcVpJxYUBz6nbX98l/ntJyoki0JXTWLaC/AwZANGsNISMqsucks1F8ErFzmeV3CR98iGAS7VnAVBcK6mbnmqc+UsWEZOAZlFu2LPYa0TuCRFsEQDmTOvH5EkoKEiHEvZhXaseikWihFOpwUvkTTGZIyHtKtpiAMqe+m84NS6GETCUiNqzd+/sykOpJwEvs4EWI3kqpeJ/3ndRA1ueikL40TRkOiI9gYJt1RkZTtZfSYoUXyiCSaC6SstMsICE6XXzOrD1bLrpOVUoF2BD9fF+u1yiDw4A+fgEkBQBXVwDxqgCQh4AW9gBj6NZ+PVeDc+FtGcsfxzCv7A+PoBWBmcjw==</latexit><latexit sha1_base64="2cACoZjhNQB8U7xJAP6s0KPoIhc=">AAACGnicbVBLTwIxGOziC/G16tHLRiKYmJDtxgQvJEQvHjEuj4QlTbcUaOg+0nZNyIZ/on9GT0a8efHf2AUOCs5pOjNNvhk/5kwq2/42chubW9s7+d3C3v7B4ZF5fNKSUSIIbZKIR6LjY0k5C2lTMcVpJxYUBz6nbX98l/ntJyoki0JXTWLaC/AwZANGsNISMqsucks1F8ErFzmeV3CR98iGAS7VnAVBcK6mbnmqc+UsWEZOAZlFu2LPYa0TuCRFsEQDmTOvH5EkoKEiHEvZhXaseikWihFOpwUvkTTGZIyHtKtpiAMqe+m84NS6GETCUiNqzd+/sykOpJwEvs4EWI3kqpeJ/3ndRA1ueikL40TRkOiI9gYJt1RkZTtZfSYoUXyiCSaC6SstMsICE6XXzOrD1bLrpOVUoF2BD9fF+u1yiDw4A+fgEkBQBXVwDxqgCQh4AW9gBj6NZ+PVeDc+FtGcsfxzCv7A+PoBWBmcjw==</latexit><latexit sha1_base64="2cACoZjhNQB8U7xJAP6s0KPoIhc=">AAACGnicbVBLTwIxGOziC/G16tHLRiKYmJDtxgQvJEQvHjEuj4QlTbcUaOg+0nZNyIZ/on9GT0a8efHf2AUOCs5pOjNNvhk/5kwq2/42chubW9s7+d3C3v7B4ZF5fNKSUSIIbZKIR6LjY0k5C2lTMcVpJxYUBz6nbX98l/ntJyoki0JXTWLaC/AwZANGsNISMqsucks1F8ErFzmeV3CR98iGAS7VnAVBcK6mbnmqc+UsWEZOAZlFu2LPYa0TuCRFsEQDmTOvH5EkoKEiHEvZhXaseikWihFOpwUvkTTGZIyHtKtpiAMqe+m84NS6GETCUiNqzd+/sykOpJwEvs4EWI3kqpeJ/3ndRA1ueikL40TRkOiI9gYJt1RkZTtZfSYoUXyiCSaC6SstMsICE6XXzOrD1bLrpOVUoF2BD9fF+u1yiDw4A+fgEkBQBXVwDxqgCQh4AW9gBj6NZ+PVeDc+FtGcsfxzCv7A+PoBWBmcjw==</latexit><latexit sha1_base64="2cACoZjhNQB8U7xJAP6s0KPoIhc=">AAACGnicbVBLTwIxGOziC/G16tHLRiKYmJDtxgQvJEQvHjEuj4QlTbcUaOg+0nZNyIZ/on9GT0a8efHf2AUOCs5pOjNNvhk/5kwq2/42chubW9s7+d3C3v7B4ZF5fNKSUSIIbZKIR6LjY0k5C2lTMcVpJxYUBz6nbX98l/ntJyoki0JXTWLaC/AwZANGsNISMqsucks1F8ErFzmeV3CR98iGAS7VnAVBcK6mbnmqc+UsWEZOAZlFu2LPYa0TuCRFsEQDmTOvH5EkoKEiHEvZhXaseikWihFOpwUvkTTGZIyHtKtpiAMqe+m84NS6GETCUiNqzd+/sykOpJwEvs4EWI3kqpeJ/3ndRA1ueikL40TRkOiI9gYJt1RkZTtZfSYoUXyiCSaC6SstMsICE6XXzOrD1bLrpOVUoF2BD9fF+u1yiDw4A+fgEkBQBXVwDxqgCQh4AW9gBj6NZ+PVeDc+FtGcsfxzCv7A+PoBWBmcjw==</latexit>
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Bands from pz-orbitals
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“Pi-bands” (from pz orbitals)

�3
<latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit>

�1
<latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit>

�1
<latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit><latexit sha1_base64="8MTlfV+RyDUU25285V0sLOu1zs0=">AAAB6XicdZDNSgMxFIUz/tb6V3XpJlgEV2VGZVp3RRe6rGB/oB3KnfROG5rMDElGKKUPoStRd76OL+DbmNYKVfSsTu53AveeMBVcG9f9cJaWV1bX1nMb+c2t7Z3dwt5+QyeZYlhniUhUKwSNgsdYN9wIbKUKQYYCm+Hwasqb96g0T+I7M0oxkNCPecQZGDtqda5BSuh63ULRK7kzUbfknvkV37fGc/2LSpl+oyKZq9YtvHd6CcskxoYJ0LrtuakJxqAMZwIn+U6mMQU2hD62rY1Bog7Gs30n9DhKFDUDpLP3YnYMUuuRDG1Gghno32w6/Iu1MxNVgjGP08xgzGzEsigT1CR0ejbtcYXMiJE1wBS3W1I2AAXM2HLyi+f/bxqntpCSd3terF7Oi8iRQ3JETohHyqRKbkiN1AkjgjySF/LqDJ0H58l5/oouOfM/B+SHnLdPu2GNaw==</latexit>

�3
<latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit><latexit sha1_base64="5ATrI9IsLErNrQHWAWdJRHcxxNI=">AAAB6XicdZDNTgIxFIU7+If4h7p000hMXJEZMQPuiC50iYn8JDAhd8oFGtqZSdsxIYSH0JVRd76OL+DbWBATNHpWp/c7Te49YSK4Nq774WRWVtfWN7Kbua3tnd29/P5BQ8epYlhnsYhVKwSNgkdYN9wIbCUKQYYCm+Hoasab96g0j6M7M04wkDCIeJ8zMHbU6lyDlNAtdfMFr+jORd2iW/Irvm+N5/oXlTL9RgWyUK2bf+/0YpZKjAwToHXbcxMTTEAZzgROc51UYwJsBANsWxuBRB1M5vtO6Uk/VtQMkc7fy9kJSK3HMrQZCWaof7PZ8C/WTk2/Ekx4lKQGI2YjlvVTQU1MZ2fTHlfIjBhbA0xxuyVlQ1DAjC0nt3z+/6ZxZgsperfnherloogsOSLH5JR4pEyq5IbUSJ0wIsgjeSGvzsh5cJ6c569oxln8OSQ/5Lx9Ar5djW0=</latexit>

K3
<latexit sha1_base64="SaIsWpzBsZixCfDdI2T+K/9iIBE=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3FS0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa6d9orlpyyPROxy/apW3VdYxzbPa9WyDcqwVz1XvG9249ZGmKkmaBKdRw70V5GpeZM4KTQTRUmlI3oADvGRjRE5WWzVSfkKIgl0UMks/diNqOhUuPQN5mQ6qH6zabDv1gn1UHVy3iUpBojZiKGBakgOibTi0mfS2RajI2hTHKzJWFDKinTppfC4vn/m+aJKaTs3JyVahfzIvJwAIdwDA5UoAZXUIcGMBjAI7zAqxVYD9aT9fwVzVnzP/vwQ9bbJxJgi0c=</latexit><latexit sha1_base64="SaIsWpzBsZixCfDdI2T+K/9iIBE=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3FS0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa6d9orlpyyPROxy/apW3VdYxzbPa9WyDcqwVz1XvG9249ZGmKkmaBKdRw70V5GpeZM4KTQTRUmlI3oADvGRjRE5WWzVSfkKIgl0UMks/diNqOhUuPQN5mQ6qH6zabDv1gn1UHVy3iUpBojZiKGBakgOibTi0mfS2RajI2hTHKzJWFDKinTppfC4vn/m+aJKaTs3JyVahfzIvJwAIdwDA5UoAZXUIcGMBjAI7zAqxVYD9aT9fwVzVnzP/vwQ9bbJxJgi0c=</latexit><latexit sha1_base64="SaIsWpzBsZixCfDdI2T+K/9iIBE=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3FS0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa6d9orlpyyPROxy/apW3VdYxzbPa9WyDcqwVz1XvG9249ZGmKkmaBKdRw70V5GpeZM4KTQTRUmlI3oADvGRjRE5WWzVSfkKIgl0UMks/diNqOhUuPQN5mQ6qH6zabDv1gn1UHVy3iUpBojZiKGBakgOibTi0mfS2RajI2hTHKzJWFDKinTppfC4vn/m+aJKaTs3JyVahfzIvJwAIdwDA5UoAZXUIcGMBjAI7zAqxVYD9aT9fwVzVnzP/vwQ9bbJxJgi0c=</latexit><latexit sha1_base64="SaIsWpzBsZixCfDdI2T+K/9iIBE=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7oR3FS0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa6d9orlpyyPROxy/apW3VdYxzbPa9WyDcqwVz1XvG9249ZGmKkmaBKdRw70V5GpeZM4KTQTRUmlI3oADvGRjRE5WWzVSfkKIgl0UMks/diNqOhUuPQN5mQ6qH6zabDv1gn1UHVy3iUpBojZiKGBakgOibTi0mfS2RajI2hTHKzJWFDKinTppfC4vn/m+aJKaTs3JyVahfzIvJwAIdwDA5UoAZXUIcGMBjAI7zAqxVYD9aT9fwVzVnzP/vwQ9bbJxJgi0c=</latexit>

M1
<latexit sha1_base64="LPDYaE77mAgdTiN8UySLY3/O/04=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI1S0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa65/SKJadsz0Tssn3qVl3XGMd2z6sV8o1KMFe9V3zv9mOWhhhpJqhSHcdOtJdRqTkTOCl0U4UJZSM6wI6xEQ1Redls1Qk5CmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06aWweP7/pnliCik7N2el2sW8iDwcwCEcgwMVqMEV1KEBDAbwCC/wagXWg/VkPX9Fc9b8zz78kPX2CRJki0c=</latexit><latexit sha1_base64="LPDYaE77mAgdTiN8UySLY3/O/04=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI1S0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa65/SKJadsz0Tssn3qVl3XGMd2z6sV8o1KMFe9V3zv9mOWhhhpJqhSHcdOtJdRqTkTOCl0U4UJZSM6wI6xEQ1Redls1Qk5CmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06aWweP7/pnliCik7N2el2sW8iDwcwCEcgwMVqMEV1KEBDAbwCC/wagXWg/VkPX9Fc9b8zz78kPX2CRJki0c=</latexit><latexit sha1_base64="LPDYaE77mAgdTiN8UySLY3/O/04=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI1S0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa65/SKJadsz0Tssn3qVl3XGMd2z6sV8o1KMFe9V3zv9mOWhhhpJqhSHcdOtJdRqTkTOCl0U4UJZSM6wI6xEQ1Redls1Qk5CmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06aWweP7/pnliCik7N2el2sW8iDwcwCEcgwMVqMEV1KEBDAbwCC/wagXWg/VkPX9Fc9b8zz78kPX2CRJki0c=</latexit><latexit sha1_base64="LPDYaE77mAgdTiN8UySLY3/O/04=">AAAB5HicdZDLSgMxFIbP1Futt6pLN8EiuCozKtO6K7pxI1S0F2iHkknPtKGZC0lGKEPfQFei7nwiX8C3Ma0Vqui/+nO+P3DO7yeCK23bH1ZuaXlldS2/XtjY3NreKe7uNVWcSoYNFotYtn2qUPAIG5prge1EIg19gS1/dDnlrXuUisfRnR4n6IV0EPGAM6rN6Pa65/SKJadsz0Tssn3qVl3XGMd2z6sV8o1KMFe9V3zv9mOWhhhpJqhSHcdOtJdRqTkTOCl0U4UJZSM6wI6xEQ1Redls1Qk5CmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06aWweP7/pnliCik7N2el2sW8iDwcwCEcgwMVqMEV1KEBDAbwCC/wagXWg/VkPX9Fc9b8zz78kPX2CRJki0c=</latexit>

M2
<latexit sha1_base64="de85bSv5Z/uuIAc9sSjm3Kw++7M=">AAAB5HicdZDLSgMxFIbPeK31VnXpJlgEV2WmyrTuim7cCBXtBdqhZNIzbWjmQpIRytA30JWoO5/IF/BtTGuFKvqv/pzvD5zz+4ngStv2h7W0vLK6tp7byG9ube/sFvb2mypOJcMGi0Us2z5VKHiEDc21wHYikYa+wJY/upzy1j1KxePoTo8T9EI6iHjAGdVmdHvdK/cKRadkz0Tskn3qVl3XGMd2z6sV8o2KMFe9V3jv9mOWhhhpJqhSHcdOtJdRqTkTOMl3U4UJZSM6wI6xEQ1Redls1Qk5DmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06SW/eP7/plk2hZScm7Ni7WJeRA4O4QhOwIEK1OAK6tAABgN4hBd4tQLrwXqynr+iS9b8zwH8kPX2CRPii0g=</latexit><latexit sha1_base64="de85bSv5Z/uuIAc9sSjm3Kw++7M=">AAAB5HicdZDLSgMxFIbPeK31VnXpJlgEV2WmyrTuim7cCBXtBdqhZNIzbWjmQpIRytA30JWoO5/IF/BtTGuFKvqv/pzvD5zz+4ngStv2h7W0vLK6tp7byG9ube/sFvb2mypOJcMGi0Us2z5VKHiEDc21wHYikYa+wJY/upzy1j1KxePoTo8T9EI6iHjAGdVmdHvdK/cKRadkz0Tskn3qVl3XGMd2z6sV8o2KMFe9V3jv9mOWhhhpJqhSHcdOtJdRqTkTOMl3U4UJZSM6wI6xEQ1Redls1Qk5DmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06SW/eP7/plk2hZScm7Ni7WJeRA4O4QhOwIEK1OAK6tAABgN4hBd4tQLrwXqynr+iS9b8zwH8kPX2CRPii0g=</latexit><latexit sha1_base64="de85bSv5Z/uuIAc9sSjm3Kw++7M=">AAAB5HicdZDLSgMxFIbPeK31VnXpJlgEV2WmyrTuim7cCBXtBdqhZNIzbWjmQpIRytA30JWoO5/IF/BtTGuFKvqv/pzvD5zz+4ngStv2h7W0vLK6tp7byG9ube/sFvb2mypOJcMGi0Us2z5VKHiEDc21wHYikYa+wJY/upzy1j1KxePoTo8T9EI6iHjAGdVmdHvdK/cKRadkz0Tskn3qVl3XGMd2z6sV8o2KMFe9V3jv9mOWhhhpJqhSHcdOtJdRqTkTOMl3U4UJZSM6wI6xEQ1Redls1Qk5DmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06SW/eP7/plk2hZScm7Ni7WJeRA4O4QhOwIEK1OAK6tAABgN4hBd4tQLrwXqynr+iS9b8zwH8kPX2CRPii0g=</latexit><latexit sha1_base64="de85bSv5Z/uuIAc9sSjm3Kw++7M=">AAAB5HicdZDLSgMxFIbPeK31VnXpJlgEV2WmyrTuim7cCBXtBdqhZNIzbWjmQpIRytA30JWoO5/IF/BtTGuFKvqv/pzvD5zz+4ngStv2h7W0vLK6tp7byG9ube/sFvb2mypOJcMGi0Us2z5VKHiEDc21wHYikYa+wJY/upzy1j1KxePoTo8T9EI6iHjAGdVmdHvdK/cKRadkz0Tskn3qVl3XGMd2z6sV8o2KMFe9V3jv9mOWhhhpJqhSHcdOtJdRqTkTOMl3U4UJZSM6wI6xEQ1Redls1Qk5DmJJ9BDJ7L2YzWio1Dj0TSakeqh+s+nwL9ZJdVD1Mh4lqcaImYhhQSqIjsn0YtLnEpkWY2Mok9xsSdiQSsq06SW/eP7/plk2hZScm7Ni7WJeRA4O4QhOwIEK1OAK6tAABgN4hBd4tQLrwXqynr+iS9b8zwH8kPX2CRPii0g=</latexit>

T1
<latexit sha1_base64="+Bg8URwqTht3GqOvbV5AaT6kgNA=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUXORgBePEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259WbmV1bX0jv1nY2t7Z3SvuH7RUlEiGTRaJSHY8qlDwEJuaa4GdWCINPIFtb3yT+e0HlIpHYUNPYnQDOgy5zxnVRrpv9J1+sWSX7RlIRirViypxFsqClGCOer/40RtELAkw1ExQpbqOHWs3pVJzJnBa6CUKY8rGdIhdQ0MaoHLT2alTcuJHkugRktn8M5vSQKlJ4JlMQPVI/fUy8T+vm2j/yk15GCcaQ2YixvMTQXREssZkwCUyLSaGUCa5uZKwEZWUafOXgqm/VHaZtM7Kjl127s5Ltev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/CSiys=</latexit><latexit sha1_base64="+Bg8URwqTht3GqOvbV5AaT6kgNA=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUXORgBePEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259WbmV1bX0jv1nY2t7Z3SvuH7RUlEiGTRaJSHY8qlDwEJuaa4GdWCINPIFtb3yT+e0HlIpHYUNPYnQDOgy5zxnVRrpv9J1+sWSX7RlIRirViypxFsqClGCOer/40RtELAkw1ExQpbqOHWs3pVJzJnBa6CUKY8rGdIhdQ0MaoHLT2alTcuJHkugRktn8M5vSQKlJ4JlMQPVI/fUy8T+vm2j/yk15GCcaQ2YixvMTQXREssZkwCUyLSaGUCa5uZKwEZWUafOXgqm/VHaZtM7Kjl127s5Ltev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/CSiys=</latexit><latexit sha1_base64="+Bg8URwqTht3GqOvbV5AaT6kgNA=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUXORgBePEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259WbmV1bX0jv1nY2t7Z3SvuH7RUlEiGTRaJSHY8qlDwEJuaa4GdWCINPIFtb3yT+e0HlIpHYUNPYnQDOgy5zxnVRrpv9J1+sWSX7RlIRirViypxFsqClGCOer/40RtELAkw1ExQpbqOHWs3pVJzJnBa6CUKY8rGdIhdQ0MaoHLT2alTcuJHkugRktn8M5vSQKlJ4JlMQPVI/fUy8T+vm2j/yk15GCcaQ2YixvMTQXREssZkwCUyLSaGUCa5uZKwEZWUafOXgqm/VHaZtM7Kjl127s5Ltev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/CSiys=</latexit><latexit sha1_base64="+Bg8URwqTht3GqOvbV5AaT6kgNA=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUXORgBePEfOCZAmzk95kyOyDmVkhLPkDPYl684v8Af/G2ZiAGutUXVUNXe3Fgitt259WbmV1bX0jv1nY2t7Z3SvuH7RUlEiGTRaJSHY8qlDwEJuaa4GdWCINPIFtb3yT+e0HlIpHYUNPYnQDOgy5zxnVRrpv9J1+sWSX7RlIRirViypxFsqClGCOer/40RtELAkw1ExQpbqOHWs3pVJzJnBa6CUKY8rGdIhdQ0MaoHLT2alTcuJHkugRktn8M5vSQKlJ4JlMQPVI/fUy8T+vm2j/yk15GCcaQ2YixvMTQXREssZkwCUyLSaGUCa5uZKwEZWUafOXgqm/VHaZtM7Kjl127s5Ltev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/CSiys=</latexit>

T2
<latexit sha1_base64="lS7hNv8b/a7Yr//nAkLBQSDYSqg=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKewGX7lIwIvHiHlBsoTZSW8yZPbBzKwQlvyBnkS9+UX+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77J/PYDSsWjsKEnMboBHYbc54xqI903+pV+sWSX7RlIRs6rF1XiLJQFKcEc9X7xozeIWBJgqJmgSnUdO9ZuSqXmTOC00EsUxpSN6RC7hoY0QOWms1On5MSPJNEjJLP5ZzalgVKTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZI3JgEtkWkwMoUxycyVhIyop0+YvBVN/qewyaVXKjl127s5Ktev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/IQiyw=</latexit><latexit sha1_base64="lS7hNv8b/a7Yr//nAkLBQSDYSqg=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKewGX7lIwIvHiHlBsoTZSW8yZPbBzKwQlvyBnkS9+UX+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77J/PYDSsWjsKEnMboBHYbc54xqI903+pV+sWSX7RlIRs6rF1XiLJQFKcEc9X7xozeIWBJgqJmgSnUdO9ZuSqXmTOC00EsUxpSN6RC7hoY0QOWms1On5MSPJNEjJLP5ZzalgVKTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZI3JgEtkWkwMoUxycyVhIyop0+YvBVN/qewyaVXKjl127s5Ktev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/IQiyw=</latexit><latexit sha1_base64="lS7hNv8b/a7Yr//nAkLBQSDYSqg=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKewGX7lIwIvHiHlBsoTZSW8yZPbBzKwQlvyBnkS9+UX+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77J/PYDSsWjsKEnMboBHYbc54xqI903+pV+sWSX7RlIRs6rF1XiLJQFKcEc9X7xozeIWBJgqJmgSnUdO9ZuSqXmTOC00EsUxpSN6RC7hoY0QOWms1On5MSPJNEjJLP5ZzalgVKTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZI3JgEtkWkwMoUxycyVhIyop0+YvBVN/qewyaVXKjl127s5Ktev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/IQiyw=</latexit><latexit sha1_base64="lS7hNv8b/a7Yr//nAkLBQSDYSqg=">AAAB5HicbVDLSgNBEOyNrxhfUY9eBoPgKewGX7lIwIvHiHlBsoTZSW8yZPbBzKwQlvyBnkS9+UX+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77J/PYDSsWjsKEnMboBHYbc54xqI903+pV+sWSX7RlIRs6rF1XiLJQFKcEc9X7xozeIWBJgqJmgSnUdO9ZuSqXmTOC00EsUxpSN6RC7hoY0QOWms1On5MSPJNEjJLP5ZzalgVKTwDOZgOqR+utl4n9eN9H+lZvyME40hsxEjOcnguiIZI3JgEtkWkwMoUxycyVhIyop0+YvBVN/qewyaVXKjl127s5Ktev5I/JwBMdwCg5cQg1uoQ5NYDCEJ3iFN8u3Hq1n6+U7mrPmO4fwC9b7F/IQiyw=</latexit>

T 0
1

<latexit sha1_base64="jf1a/hylnlo5BBaiiFwSjDQQRaM=">AAAB5XicbVDLSgNBEOz1GeMr6tHLYBA9hV3xlYsEvHiMkBckS5id9GaHzD6YmRXCkk/Qk6g3f8gf8G+cjQmosU7VVdXQ1V4iuNK2/WktLa+srq0XNoqbW9s7u6W9/ZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtjW5zv/2AUvE4auhxgm5IhxH3OaM6lxonfadfKtsVewqSk4vqZZU4c2VOyjBDvV/66A1iloYYaSaoUl3HTrSbUak5Ezgp9lKFCWUjOsSuoRENUbnZ9NYJOfZjSXSAZDr/zGY0VGoceiYTUh2ov14u/ud1U+1fuxmPklRjxEzEeH4qiI5JXpkMuESmxdgQyiQ3VxIWUEmZNo8pmvoLZRdJ66zi2BXn/rxcu5k9ogCHcASn4MAV1OAO6tAEBgE8wSu8WUPr0Xq2Xr6jS9Zs5wB+wXr/AlBXi1w=</latexit><latexit sha1_base64="jf1a/hylnlo5BBaiiFwSjDQQRaM=">AAAB5XicbVDLSgNBEOz1GeMr6tHLYBA9hV3xlYsEvHiMkBckS5id9GaHzD6YmRXCkk/Qk6g3f8gf8G+cjQmosU7VVdXQ1V4iuNK2/WktLa+srq0XNoqbW9s7u6W9/ZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtjW5zv/2AUvE4auhxgm5IhxH3OaM6lxonfadfKtsVewqSk4vqZZU4c2VOyjBDvV/66A1iloYYaSaoUl3HTrSbUak5Ezgp9lKFCWUjOsSuoRENUbnZ9NYJOfZjSXSAZDr/zGY0VGoceiYTUh2ov14u/ud1U+1fuxmPklRjxEzEeH4qiI5JXpkMuESmxdgQyiQ3VxIWUEmZNo8pmvoLZRdJ66zi2BXn/rxcu5k9ogCHcASn4MAV1OAO6tAEBgE8wSu8WUPr0Xq2Xr6jS9Zs5wB+wXr/AlBXi1w=</latexit><latexit sha1_base64="jf1a/hylnlo5BBaiiFwSjDQQRaM=">AAAB5XicbVDLSgNBEOz1GeMr6tHLYBA9hV3xlYsEvHiMkBckS5id9GaHzD6YmRXCkk/Qk6g3f8gf8G+cjQmosU7VVdXQ1V4iuNK2/WktLa+srq0XNoqbW9s7u6W9/ZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtjW5zv/2AUvE4auhxgm5IhxH3OaM6lxonfadfKtsVewqSk4vqZZU4c2VOyjBDvV/66A1iloYYaSaoUl3HTrSbUak5Ezgp9lKFCWUjOsSuoRENUbnZ9NYJOfZjSXSAZDr/zGY0VGoceiYTUh2ov14u/ud1U+1fuxmPklRjxEzEeH4qiI5JXpkMuESmxdgQyiQ3VxIWUEmZNo8pmvoLZRdJ66zi2BXn/rxcu5k9ogCHcASn4MAV1OAO6tAEBgE8wSu8WUPr0Xq2Xr6jS9Zs5wB+wXr/AlBXi1w=</latexit><latexit sha1_base64="jf1a/hylnlo5BBaiiFwSjDQQRaM=">AAAB5XicbVDLSgNBEOz1GeMr6tHLYBA9hV3xlYsEvHiMkBckS5id9GaHzD6YmRXCkk/Qk6g3f8gf8G+cjQmosU7VVdXQ1V4iuNK2/WktLa+srq0XNoqbW9s7u6W9/ZaKU8mwyWIRy45HFQoeYVNzLbCTSKShJ7DtjW5zv/2AUvE4auhxgm5IhxH3OaM6lxonfadfKtsVewqSk4vqZZU4c2VOyjBDvV/66A1iloYYaSaoUl3HTrSbUak5Ezgp9lKFCWUjOsSuoRENUbnZ9NYJOfZjSXSAZDr/zGY0VGoceiYTUh2ov14u/ud1U+1fuxmPklRjxEzEeH4qiI5JXpkMuESmxdgQyiQ3VxIWUEmZNo8pmvoLZRdJ66zi2BXn/rxcu5k9ogCHcASn4MAV1OAO6tAEBgE8wSu8WUPr0Xq2Xr6jS9Zs5wB+wXr/AlBXi1w=</latexit>

T 0
2

<latexit sha1_base64="SWvBeowSmLBjT1S/PIEKS93MX8E=">AAAB5XicbVDLSgNBEOyNrxhfUY9eBoPoKewGX7lIwIvHCHlBsoTZSW8yZPbBzKwQlnyCnkS9+UP+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77N/PYDSsWjsKEnMboBHYbc54zqTGqc9iv9Ysku2zOQjFxUL6vEWSgLUoI56v3iR28QsSTAUDNBleo6dqzdlErNmcBpoZcojCkb0yF2DQ1pgMpNZ7dOyYkfSaJHSGbzz2xKA6UmgWcyAdUj9dfLxP+8bqL9azflYZxoDJmJGM9PBNERySqTAZfItJgYQpnk5krCRlRSps1jCqb+Utll0qqUHbvs3J+XajfzR+ThCI7hDBy4ghrcQR2awGAET/AKb9bQerSerZfvaM6a7xzCL1jvX1HVi10=</latexit><latexit sha1_base64="SWvBeowSmLBjT1S/PIEKS93MX8E=">AAAB5XicbVDLSgNBEOyNrxhfUY9eBoPoKewGX7lIwIvHCHlBsoTZSW8yZPbBzKwQlnyCnkS9+UP+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77N/PYDSsWjsKEnMboBHYbc54zqTGqc9iv9Ysku2zOQjFxUL6vEWSgLUoI56v3iR28QsSTAUDNBleo6dqzdlErNmcBpoZcojCkb0yF2DQ1pgMpNZ7dOyYkfSaJHSGbzz2xKA6UmgWcyAdUj9dfLxP+8bqL9azflYZxoDJmJGM9PBNERySqTAZfItJgYQpnk5krCRlRSps1jCqb+Utll0qqUHbvs3J+XajfzR+ThCI7hDBy4ghrcQR2awGAET/AKb9bQerSerZfvaM6a7xzCL1jvX1HVi10=</latexit><latexit sha1_base64="SWvBeowSmLBjT1S/PIEKS93MX8E=">AAAB5XicbVDLSgNBEOyNrxhfUY9eBoPoKewGX7lIwIvHCHlBsoTZSW8yZPbBzKwQlnyCnkS9+UP+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77N/PYDSsWjsKEnMboBHYbc54zqTGqc9iv9Ysku2zOQjFxUL6vEWSgLUoI56v3iR28QsSTAUDNBleo6dqzdlErNmcBpoZcojCkb0yF2DQ1pgMpNZ7dOyYkfSaJHSGbzz2xKA6UmgWcyAdUj9dfLxP+8bqL9azflYZxoDJmJGM9PBNERySqTAZfItJgYQpnk5krCRlRSps1jCqb+Utll0qqUHbvs3J+XajfzR+ThCI7hDBy4ghrcQR2awGAET/AKb9bQerSerZfvaM6a7xzCL1jvX1HVi10=</latexit><latexit sha1_base64="SWvBeowSmLBjT1S/PIEKS93MX8E=">AAAB5XicbVDLSgNBEOyNrxhfUY9eBoPoKewGX7lIwIvHCHlBsoTZSW8yZPbBzKwQlnyCnkS9+UP+gH/jbExAjXWqrqqGrvZiwZW27U8rt7K6tr6R3yxsbe/s7hX3D1oqSiTDJotEJDseVSh4iE3NtcBOLJEGnsC2N77N/PYDSsWjsKEnMboBHYbc54zqTGqc9iv9Ysku2zOQjFxUL6vEWSgLUoI56v3iR28QsSTAUDNBleo6dqzdlErNmcBpoZcojCkb0yF2DQ1pgMpNZ7dOyYkfSaJHSGbzz2xKA6UmgWcyAdUj9dfLxP+8bqL9azflYZxoDJmJGM9PBNERySqTAZfItJgYQpnk5krCRlRSps1jCqb+Utll0qqUHbvs3J+XajfzR+ThCI7hDBy4ghrcQR2awGAET/AKb9bQerSerZfvaM6a7xzCL1jvX1HVi10=</latexit>

⌃1
<latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit>

⌃1
<latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit><latexit sha1_base64="pGr3ySPZmWMwbnT0XUOKWfD5oxo=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr1wk4MVjRPOAZAmzk04yZGZ3mZkVwpKP0JOoN3/HH/BvnI0JqLFO1VXV0NVBLLg2rvvp5JaWV1bX8uuFjc2t7Z3i7l5DR4liWGeRiFQroBoFD7FuuBHYihVSGQhsBqPrzG8+oNI8Cu/NOEZf0kHI+5xRY6VW544PJO163WLJLbtTkIycVc4rxJsrc1KCGWrd4kenF7FEYmiYoFq3PTc2fkqV4UzgpNBJNMaUjegA25aGVKL20+m9E3LUjxQxQyTT+Wc2pVLrsQxsRlIz1H+9TPzPayemf+mnPIwTgyGzEev1E0FMRLLapMcVMiPGllCmuL2SsCFVlBn7nIKtv1B2kTROyp5b9m5PS9Wr2SPycACHcAweXEAVbqAGdWAg4Ale4c0ZOY/Os/PyHc05s519+AXn/QukWo1W</latexit>
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