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The Higgs Quartic

• 1967:                 

• 2012:                           

V (H) = �m2|H|2 + �|H|4
<latexit sha1_base64="x6X75ZSJEpPchmGKC+mZ0VCbiCI=">AAACCnicbVBNS8MwGE7n15xfVY9eokOYiKMdA70IQy87TnAfsNWRpukMS9qSpMLodvbiX/HiQRGv/gJv/huzrgfdfCDhyfO8b5L3cSNGpbKsbyO3tLyyupZfL2xsbm3vmLt7LRnGApMmDlkoOi6ShNGANBVVjHQiQRB3GWm7w+up334gQtIwuFWjiDgcDQLqU4yUlvrmYatUP4GX8IzfVeC4Ptb7KewxfYGH0nO1bxatspUCLhI7I0WQodE3v3peiGNOAoUZkrJrW5FyEiQUxYxMCr1YkgjhIRqQrqYB4kQ6STrKBB5rxYN+KPQKFEzV3x0J4lKOuKsrOVL3ct6biv953Vj5F05CgyhWJMCzh/yYQRXCaS7Qo4JgxUaaICyo/ivE90ggrHR6BR2CPT/yImlVyrZVtm+qxdpVFkceHIAjUAI2OAc1UAcN0AQYPIJn8ArejCfjxXg3PmalOSPr2Qd/YHz+AG56l5U=</latexit><latexit sha1_base64="x6X75ZSJEpPchmGKC+mZ0VCbiCI=">AAACCnicbVBNS8MwGE7n15xfVY9eokOYiKMdA70IQy87TnAfsNWRpukMS9qSpMLodvbiX/HiQRGv/gJv/huzrgfdfCDhyfO8b5L3cSNGpbKsbyO3tLyyupZfL2xsbm3vmLt7LRnGApMmDlkoOi6ShNGANBVVjHQiQRB3GWm7w+up334gQtIwuFWjiDgcDQLqU4yUlvrmYatUP4GX8IzfVeC4Ptb7KewxfYGH0nO1bxatspUCLhI7I0WQodE3v3peiGNOAoUZkrJrW5FyEiQUxYxMCr1YkgjhIRqQrqYB4kQ6STrKBB5rxYN+KPQKFEzV3x0J4lKOuKsrOVL3ct6biv953Vj5F05CgyhWJMCzh/yYQRXCaS7Qo4JgxUaaICyo/ivE90ggrHR6BR2CPT/yImlVyrZVtm+qxdpVFkceHIAjUAI2OAc1UAcN0AQYPIJn8ArejCfjxXg3PmalOSPr2Qd/YHz+AG56l5U=</latexit><latexit sha1_base64="x6X75ZSJEpPchmGKC+mZ0VCbiCI=">AAACCnicbVBNS8MwGE7n15xfVY9eokOYiKMdA70IQy87TnAfsNWRpukMS9qSpMLodvbiX/HiQRGv/gJv/huzrgfdfCDhyfO8b5L3cSNGpbKsbyO3tLyyupZfL2xsbm3vmLt7LRnGApMmDlkoOi6ShNGANBVVjHQiQRB3GWm7w+up334gQtIwuFWjiDgcDQLqU4yUlvrmYatUP4GX8IzfVeC4Ptb7KewxfYGH0nO1bxatspUCLhI7I0WQodE3v3peiGNOAoUZkrJrW5FyEiQUxYxMCr1YkgjhIRqQrqYB4kQ6STrKBB5rxYN+KPQKFEzV3x0J4lKOuKsrOVL3ct6biv953Vj5F05CgyhWJMCzh/yYQRXCaS7Qo4JgxUaaICyo/ivE90ggrHR6BR2CPT/yImlVyrZVtm+qxdpVFkceHIAjUAI2OAc1UAcN0AQYPIJn8ArejCfjxXg3PmalOSPr2Qd/YHz+AG56l5U=</latexit><latexit sha1_base64="x6X75ZSJEpPchmGKC+mZ0VCbiCI=">AAACCnicbVBNS8MwGE7n15xfVY9eokOYiKMdA70IQy87TnAfsNWRpukMS9qSpMLodvbiX/HiQRGv/gJv/huzrgfdfCDhyfO8b5L3cSNGpbKsbyO3tLyyupZfL2xsbm3vmLt7LRnGApMmDlkoOi6ShNGANBVVjHQiQRB3GWm7w+up334gQtIwuFWjiDgcDQLqU4yUlvrmYatUP4GX8IzfVeC4Ptb7KewxfYGH0nO1bxatspUCLhI7I0WQodE3v3peiGNOAoUZkrJrW5FyEiQUxYxMCr1YkgjhIRqQrqYB4kQ6STrKBB5rxYN+KPQKFEzV3x0J4lKOuKsrOVL3ct6biv953Vj5F05CgyhWJMCzh/yYQRXCaS7Qo4JgxUaaICyo/ivE90ggrHR6BR2CPT/yImlVyrZVtm+qxdpVFkceHIAjUAI2OAc1UAcN0AQYPIJn8ArejCfjxXg3PmalOSPr2Qd/YHz+AG56l5U=</latexit>

hHi = v
<latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit>

m,�
<latexit sha1_base64="wa7p/ZHDG/wZel5j1+vmglEGDlg=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgQsqMCLosunFZwdZiO5RMJtOG5jEkGaEM/Qs3LhRx69+4829M21lo64HA4Zxzyb0nSjkz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VpQltEcaU7ETaUM0lblllOO6mmWEScPkSjm6n/8ES1YUre23FKQ4EHkiWMYOukR3GGetylY9yv1vy6PwNaJkFBalCg2a9+9WJFMkGlJRwb0w381IY51pYRTieVXmZoiskID2jXUYkFNWE+23iCTpwSo0Rp96RFM/X3RI6FMWMRuaTAdmgWvan4n9fNbHIV5kymmaWSzD9KMo6sQtPzUcw0JZaPHcFEM7crIkOsMbGupIorIVg8eZm0z+uBXw/uLmqN66KOMhzBMZxCAJfQgFtoQgsISHiGV3jzjPfivXsf82jJK2YO4Q+8zx/KI5BU</latexit><latexit sha1_base64="wa7p/ZHDG/wZel5j1+vmglEGDlg=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgQsqMCLosunFZwdZiO5RMJtOG5jEkGaEM/Qs3LhRx69+4829M21lo64HA4Zxzyb0nSjkz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VpQltEcaU7ETaUM0lblllOO6mmWEScPkSjm6n/8ES1YUre23FKQ4EHkiWMYOukR3GGetylY9yv1vy6PwNaJkFBalCg2a9+9WJFMkGlJRwb0w381IY51pYRTieVXmZoiskID2jXUYkFNWE+23iCTpwSo0Rp96RFM/X3RI6FMWMRuaTAdmgWvan4n9fNbHIV5kymmaWSzD9KMo6sQtPzUcw0JZaPHcFEM7crIkOsMbGupIorIVg8eZm0z+uBXw/uLmqN66KOMhzBMZxCAJfQgFtoQgsISHiGV3jzjPfivXsf82jJK2YO4Q+8zx/KI5BU</latexit><latexit sha1_base64="wa7p/ZHDG/wZel5j1+vmglEGDlg=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgQsqMCLosunFZwdZiO5RMJtOG5jEkGaEM/Qs3LhRx69+4829M21lo64HA4Zxzyb0nSjkz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VpQltEcaU7ETaUM0lblllOO6mmWEScPkSjm6n/8ES1YUre23FKQ4EHkiWMYOukR3GGetylY9yv1vy6PwNaJkFBalCg2a9+9WJFMkGlJRwb0w381IY51pYRTieVXmZoiskID2jXUYkFNWE+23iCTpwSo0Rp96RFM/X3RI6FMWMRuaTAdmgWvan4n9fNbHIV5kymmaWSzD9KMo6sQtPzUcw0JZaPHcFEM7crIkOsMbGupIorIVg8eZm0z+uBXw/uLmqN66KOMhzBMZxCAJfQgFtoQgsISHiGV3jzjPfivXsf82jJK2YO4Q+8zx/KI5BU</latexit><latexit sha1_base64="wa7p/ZHDG/wZel5j1+vmglEGDlg=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgQsqMCLosunFZwdZiO5RMJtOG5jEkGaEM/Qs3LhRx69+4829M21lo64HA4Zxzyb0nSjkz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VpQltEcaU7ETaUM0lblllOO6mmWEScPkSjm6n/8ES1YUre23FKQ4EHkiWMYOukR3GGetylY9yv1vy6PwNaJkFBalCg2a9+9WJFMkGlJRwb0w381IY51pYRTieVXmZoiskID2jXUYkFNWE+23iCTpwSo0Rp96RFM/X3RI6FMWMRuaTAdmgWvan4n9fNbHIV5kymmaWSzD9KMo6sQtPzUcw0JZaPHcFEM7crIkOsMbGupIorIVg8eZm0z+uBXw/uLmqN66KOMhzBMZxCAJfQgFtoQgsISHiGV3jzjPfivXsf82jJK2YO4Q+8zx/KI5BU</latexit>

• Measured value     of appears special�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

Weinberg

ATLAS, CMS



• Why is               above        GeV?

• Why     crosses 0 between                    ?

• Vanishing of     hint of new physics?
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� ⇠ .01
<latexit sha1_base64="Vywgmpw6C6AlzT4JWAQjJOx/i1g=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJZNrQJDMkmUIZ+iduXCji1j9x59+YtrPQ1gOBwznncm9OlHGmjed9O5WNza3tnepubW//4PDIPT7p6DRXhLZJylPVi7CmnEnaNsxw2ssUxSLitBuN7+d+d0KVZql8MtOMhgIPJUsYwcZKA9cNuA3HGAWaCdTw/IFb9xreAmid+CWpQ4nWwP0K4pTkgkpDONa673uZCQusDCOczmpBrmmGyRgPad9SiQXVYbG4fIYurBKjJFX2SYMW6u+JAgutpyKySYHNSK96c/E/r5+b5DYsmMxyQyVZLkpyjkyK5jWgmClKDJ9agoli9lZERlhhYmxZNVuCv/rlddK5avhew3+8rjfvyjqqcAbncAk+3EATHqAFbSAwgWd4hTencF6cd+djGa045cwp/IHz+QPc9JJ8</latexit><latexit sha1_base64="Vywgmpw6C6AlzT4JWAQjJOx/i1g=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJZNrQJDMkmUIZ+iduXCji1j9x59+YtrPQ1gOBwznncm9OlHGmjed9O5WNza3tnepubW//4PDIPT7p6DRXhLZJylPVi7CmnEnaNsxw2ssUxSLitBuN7+d+d0KVZql8MtOMhgIPJUsYwcZKA9cNuA3HGAWaCdTw/IFb9xreAmid+CWpQ4nWwP0K4pTkgkpDONa673uZCQusDCOczmpBrmmGyRgPad9SiQXVYbG4fIYurBKjJFX2SYMW6u+JAgutpyKySYHNSK96c/E/r5+b5DYsmMxyQyVZLkpyjkyK5jWgmClKDJ9agoli9lZERlhhYmxZNVuCv/rlddK5avhew3+8rjfvyjqqcAbncAk+3EATHqAFbSAwgWd4hTencF6cd+djGa045cwp/IHz+QPc9JJ8</latexit><latexit sha1_base64="Vywgmpw6C6AlzT4JWAQjJOx/i1g=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJZNrQJDMkmUIZ+iduXCji1j9x59+YtrPQ1gOBwznncm9OlHGmjed9O5WNza3tnepubW//4PDIPT7p6DRXhLZJylPVi7CmnEnaNsxw2ssUxSLitBuN7+d+d0KVZql8MtOMhgIPJUsYwcZKA9cNuA3HGAWaCdTw/IFb9xreAmid+CWpQ4nWwP0K4pTkgkpDONa673uZCQusDCOczmpBrmmGyRgPad9SiQXVYbG4fIYurBKjJFX2SYMW6u+JAgutpyKySYHNSK96c/E/r5+b5DYsmMxyQyVZLkpyjkyK5jWgmClKDJ9agoli9lZERlhhYmxZNVuCv/rlddK5avhew3+8rjfvyjqqcAbncAk+3EATHqAFbSAwgWd4hTencF6cd+djGa045cwp/IHz+QPc9JJ8</latexit><latexit sha1_base64="Vywgmpw6C6AlzT4JWAQjJOx/i1g=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJZNrQJDMkmUIZ+iduXCji1j9x59+YtrPQ1gOBwznncm9OlHGmjed9O5WNza3tnepubW//4PDIPT7p6DRXhLZJylPVi7CmnEnaNsxw2ssUxSLitBuN7+d+d0KVZql8MtOMhgIPJUsYwcZKA9cNuA3HGAWaCdTw/IFb9xreAmid+CWpQ4nWwP0K4pTkgkpDONa673uZCQusDCOczmpBrmmGyRgPad9SiQXVYbG4fIYurBKjJFX2SYMW6u+JAgutpyKySYHNSK96c/E/r5+b5DYsmMxyQyVZLkpyjkyK5jWgmClKDJ9agoli9lZERlhhYmxZNVuCv/rlddK5avhew3+8rjfvyjqqcAbncAk+3EATHqAFbSAwgWd4hTencF6cd+djGa045cwp/IHz+QPc9JJ8</latexit>

109
<latexit sha1_base64="kxQSjG3xvmbAkQM7lAdJt0B4+kw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaWDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ99zHa9KrVN2aOwNZJl5BqlCg0at8dfsJy2KukElqTMdzUwxyqlEwySflbmZ4StmIDnjHUkVjboJ8duyEnFqlT6JE21JIZurviZzGxozj0HbGFIdm0ZuK/3mdDKOrIBcqzZArNl8UZZJgQqafk77QnKEcW0KZFvZWwoZUU4Y2n7INwVt8eZk0z2ueW/PuL6r1myKOEhzDCZyBB5dQhztogA8MBDzDK7w5ynlx3p2PeeuKU8wcwR84nz9uvI3E</latexit><latexit sha1_base64="kxQSjG3xvmbAkQM7lAdJt0B4+kw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaWDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ99zHa9KrVN2aOwNZJl5BqlCg0at8dfsJy2KukElqTMdzUwxyqlEwySflbmZ4StmIDnjHUkVjboJ8duyEnFqlT6JE21JIZurviZzGxozj0HbGFIdm0ZuK/3mdDKOrIBcqzZArNl8UZZJgQqafk77QnKEcW0KZFvZWwoZUU4Y2n7INwVt8eZk0z2ueW/PuL6r1myKOEhzDCZyBB5dQhztogA8MBDzDK7w5ynlx3p2PeeuKU8wcwR84nz9uvI3E</latexit><latexit sha1_base64="kxQSjG3xvmbAkQM7lAdJt0B4+kw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaWDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ99zHa9KrVN2aOwNZJl5BqlCg0at8dfsJy2KukElqTMdzUwxyqlEwySflbmZ4StmIDnjHUkVjboJ8duyEnFqlT6JE21JIZurviZzGxozj0HbGFIdm0ZuK/3mdDKOrIBcqzZArNl8UZZJgQqafk77QnKEcW0KZFvZWwoZUU4Y2n7INwVt8eZk0z2ueW/PuL6r1myKOEhzDCZyBB5dQhztogA8MBDzDK7w5ynlx3p2PeeuKU8wcwR84nz9uvI3E</latexit><latexit sha1_base64="kxQSjG3xvmbAkQM7lAdJt0B4+kw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaWDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ99zHa9KrVN2aOwNZJl5BqlCg0at8dfsJy2KukElqTMdzUwxyqlEwySflbmZ4StmIDnjHUkVjboJ8duyEnFqlT6JE21JIZurviZzGxozj0HbGFIdm0ZuK/3mdDKOrIBcqzZArNl8UZZJgQqafk77QnKEcW0KZFvZWwoZUU4Y2n7INwVt8eZk0z2ueW/PuL6r1myKOEhzDCZyBB5dQhztogA8MBDzDK7w5ynlx3p2PeeuKU8wcwR84nz9uvI3E</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

109 � 1013
<latexit sha1_base64="cnHc7cK/SIlwrn919af29SeAoB4=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBjWWigrorunFZwT6gHUsmzbShmcyQZIQ69EvcuFDErZ/izr8xbWehrQcu93DOveTmBIng2njet7O0vLK6tl7YKG5ube+U3N29ho5TRVmdxiJWrYBoJrhkdcONYK1EMRIFgjWD4c3Ebz4ypXks780oYX5E+pKHnBJjpa5bwt7DFTpBtmX4bIy6btmreFOgRYJzUoYcta771enFNI2YNFQQrdvYS4yfEWU4FWxc7KSaJYQOSZ+1LZUkYtrPpoeP0ZFVeiiMlS1p0FT9vZGRSOtRFNjJiJiBnvcm4n9eOzXhpZ9xmaSGSTp7KEwFMjGapIB6XDFqxMgSQhW3tyI6IIpQY7Mq2hDw/JcXSeO0gr0KvjsvV6/zOApwAIdwDBguoAq3UIM6UEjhGV7hzXlyXpx352M2uuTkO/vwB87nD0OxkOE=</latexit><latexit sha1_base64="cnHc7cK/SIlwrn919af29SeAoB4=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBjWWigrorunFZwT6gHUsmzbShmcyQZIQ69EvcuFDErZ/izr8xbWehrQcu93DOveTmBIng2njet7O0vLK6tl7YKG5ube+U3N29ho5TRVmdxiJWrYBoJrhkdcONYK1EMRIFgjWD4c3Ebz4ypXks780oYX5E+pKHnBJjpa5bwt7DFTpBtmX4bIy6btmreFOgRYJzUoYcta771enFNI2YNFQQrdvYS4yfEWU4FWxc7KSaJYQOSZ+1LZUkYtrPpoeP0ZFVeiiMlS1p0FT9vZGRSOtRFNjJiJiBnvcm4n9eOzXhpZ9xmaSGSTp7KEwFMjGapIB6XDFqxMgSQhW3tyI6IIpQY7Mq2hDw/JcXSeO0gr0KvjsvV6/zOApwAIdwDBguoAq3UIM6UEjhGV7hzXlyXpx352M2uuTkO/vwB87nD0OxkOE=</latexit><latexit sha1_base64="cnHc7cK/SIlwrn919af29SeAoB4=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBjWWigrorunFZwT6gHUsmzbShmcyQZIQ69EvcuFDErZ/izr8xbWehrQcu93DOveTmBIng2njet7O0vLK6tl7YKG5ube+U3N29ho5TRVmdxiJWrYBoJrhkdcONYK1EMRIFgjWD4c3Ebz4ypXks780oYX5E+pKHnBJjpa5bwt7DFTpBtmX4bIy6btmreFOgRYJzUoYcta771enFNI2YNFQQrdvYS4yfEWU4FWxc7KSaJYQOSZ+1LZUkYtrPpoeP0ZFVeiiMlS1p0FT9vZGRSOtRFNjJiJiBnvcm4n9eOzXhpZ9xmaSGSTp7KEwFMjGapIB6XDFqxMgSQhW3tyI6IIpQY7Mq2hDw/JcXSeO0gr0KvjsvV6/zOApwAIdwDBguoAq3UIM6UEjhGV7hzXlyXpx352M2uuTkO/vwB87nD0OxkOE=</latexit><latexit sha1_base64="cnHc7cK/SIlwrn919af29SeAoB4=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBjWWigrorunFZwT6gHUsmzbShmcyQZIQ69EvcuFDErZ/izr8xbWehrQcu93DOveTmBIng2njet7O0vLK6tl7YKG5ube+U3N29ho5TRVmdxiJWrYBoJrhkdcONYK1EMRIFgjWD4c3Ebz4ypXks780oYX5E+pKHnBJjpa5bwt7DFTpBtmX4bIy6btmreFOgRYJzUoYcta771enFNI2YNFQQrdvYS4yfEWU4FWxc7KSaJYQOSZ+1LZUkYtrPpoeP0ZFVeiiMlS1p0FT9vZGRSOtRFNjJiJiBnvcm4n9eOzXhpZ9xmaSGSTp7KEwFMjGapIB6XDFqxMgSQhW3tyI6IIpQY7Mq2hDw/JcXSeO0gr0KvjsvV6/zOApwAIdwDBguoAq3UIM6UEjhGV7hzXlyXpx352M2uuTkO/vwB87nD0OxkOE=</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

See Buttazzo, et al (2013)



Vanishing of Higgs Quartic by a 

• Consider a SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>



Vanishing of Higgs Quartic by a 

• Consider a

V (H,H 0) = �m2(|H|2 + |H 0|2) + �

2
(|H|2 + |H 0|2)2 + �0|H|2|H 0|2

<latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit>

SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

• Most general potential

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>



Vanishing of Higgs Quartic by a 

• Consider a

V (H,H 0) = �m2(|H|2 + |H 0|2) + �

2
(|H|2 + |H 0|2)2 + �0|H|2|H 0|2

<latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit>

SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

• Most general potential

hH 0i2 ⌘ v02 =
m2

�
� v2

<latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>

(174GeV)2
<latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit>



Vanishing of Higgs Quartic by a 

• Consider a

V (H,H 0) = �m2(|H|2 + |H 0|2) + �

2
(|H|2 + |H 0|2)2 + �0|H|2|H 0|2

<latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit>

SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

• Most general potential

hH 0i2 ⌘ v02 =
m2

�
� v2

<latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit>

VLE(H) = �0v02|H|2 � �0
✓
1 +

�0

2�

◆
|H|4

<latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit>

Integrate out        H 0
<latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>

(174GeV)2
<latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit>



Vanishing of Higgs Quartic by a 

• Consider a

V (H,H 0) = �m2(|H|2 + |H 0|2) + �

2
(|H|2 + |H 0|2)2 + �0|H|2|H 0|2

<latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit>

SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

• Most general potential

hH 0i2 ⌘ v02 =
m2

�
� v2

<latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit>

VLE(H) = �0v02|H|2 � �0
✓
1 +

�0

2�

◆
|H|4

<latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit>

Integrate out        H 0
<latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit>

�m2
SM

<latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>

(174GeV)2
<latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit>



Vanishing of Higgs Quartic by a 

• Consider a

V (H,H 0) = �m2(|H|2 + |H 0|2) + �

2
(|H|2 + |H 0|2)2 + �0|H|2|H 0|2

<latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit><latexit sha1_base64="sj2qvB5Hj9OG8HtAchWAmTg7nn0="></latexit>

SU(2) $ SU(2)0
<latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit><latexit sha1_base64="91BqQCXv6Flp88MAka66t64zLfw=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRjE2IS7IGgZtLGM6CWB5Ah7m71kyd4Hu3NKONLY+FdsLBSx9T/Y+W/cXK7QxAcDj/dmmJnnxYIrsKxvo7C0vLK6VlwvbWxube+Yu3tNFSWSModGIpJtjygmeMgc4CBYO5aMBJ5gLW90NfVb90wqHoV3MI6ZG5BByH1OCWipZx7eOpXaKe4K5oPkgyEQKaMHnKknPbNsVa0MeJHYOSmjHI2e+dXtRzQJWAhUEKU6thWDmxIJnAo2KXUTxWJCR2TAOpqGJGDKTbMvJvhYK33sR1JXCDhTf0+kJFBqHHi6MyAwVPPeVPzP6yTgX7gpD+MEWEhni/xEYIjwNBLc55JREGNNCJVc34rpkEhCQQdX0iHY8y8vkmataltV++asXL/M4yiiA3SEKshG56iOrlEDOYiiR/SMXtGb8WS8GO/Gx6y1YOQz++gPjM8fxaWW0A==</latexit>

H $ H 0
<latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit><latexit sha1_base64="UxIL6tYsYDmMro79q/jJ3UMbhV8=">AAAB/XicbVDLSgNBEJz1GeNrfdy8DAbRU9gVQY9BLzlGMA9IljA7mU2GzM4sM71KXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSaCG/C8b2dpeWV1bb2wUdzc2t7Zdff2G0almrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJn4zXumDVfyDkYJC2LSlzzilICVuu5hFXcEi0Dz/gCI1uoBV0+7bskre1PgReLnpIRy1LruV6enaBozCVQQY9q+l0CQEQ2cCjYudlLDEkKHpM/alkoSMxNk0+vH+MQqPRwpbUsCnqq/JzISGzOKQ9sZExiYeW8i/ue1U4iugozLJAUm6WxRlAoMCk+iwD2uGQUxsoRQze2tmA6IJhRsYEUbgj//8iJpnJd9r+zfXpQq13kcBXSEjtEZ8tElqqAqqqE6ougRPaNX9OY8OS/Ou/Mxa11y8pkD9AfO5w+1j5S6</latexit>

(2, 1)
<latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="6sL1MVBh381svtPCGRBKIb8607M=">AAAB4XicbZDNSgMxFIXv1L9aq1a3boJFqCBlphtdCm5cVnBaoR1KJr3ThmaSIckIZegzuHGhiC/lzrcx/Vlo64HAxzkJuffEmeDG+v63V9ra3tndK+9XDqqHR8e1k2rHqFwzDJkSSj/F1KDgEkPLrcCnTCNNY4HdeHI3z7vPqA1X8tFOM4xSOpI84YxaZ4WN1lVwOajV/aa/ENmEYAV1WKk9qH31h4rlKUrLBDWmF/iZjQqqLWcCZ5V+bjCjbEJH2HMoaYomKhbDzsiFc4YkUdodacnC/f2ioKkx0zR2N1Nqx2Y9m5v/Zb3cJjdRwWWWW5Rs+VGSC2IVmW9Ohlwjs2LqgDLN3ayEjammzLp+Kq6EYH3lTei0moHfDB58KMMZnEMDAriGW7iHNoTAgMMLvMG7J71X72NZV8lb9XYKf+R9/gD/JYw1</latexit><latexit sha1_base64="o+OtN5+uVqDNk4iMutoaWhkTO40=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFz0WvXisYNpCG8pmu22XbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhYkUBl332ylsbG5t7xR3S3v7B4dH5eOTlolTzbjPYhnrTkgNl0JxHwVK3kk0p1EoeTuc3M399hPXRsTqEacJDyI6UmIoGEUr+dX6lXfZL1fcmrsAWSdeTiqQo9kvf/UGMUsjrpBJakzXcxMMMqpRMMlnpV5qeELZhI5411JFI26CbHHsjFxYZUCGsbalkCzU3xMZjYyZRqHtjCiOzao3F//zuikOb4JMqCRFrthy0TCVBGMy/5wMhOYM5dQSyrSwtxI2ppoytPmUbAje6svrpFWveW7Ne3Arjds8jiKcwTlUwYNraMA9NMEHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPGBKNiA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit><latexit sha1_base64="qdp1ymMgV6VURCu8Fn62E/nkM78=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfqV26V30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVKNjA==</latexit>

(1, 2)
<latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit><latexit sha1_base64="W2gjrTOlrlq8rpBaIxpMBt0ZKdw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJUkJIUQY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tgs7xd29/YPD0tFx0ySZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWO7mZ+64lrIxL1iOOUBzEdKBEJRtFKfsW7rF30SmW36s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxVPbfqPVyV67d5HAU4hTOogAfXUId7aIAPDAQ8wyu8Ocp5cd6dj0XrmpPPnMAfOJ8/GVCNjA==</latexit>

• Most general potential

hH 0i2 ⌘ v02 =
m2

�
� v2

<latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit><latexit sha1_base64="nq66qpOyk8qA1QZBqL7Z91vmSco="></latexit>

VLE(H) = �0v02|H|2 � �0
✓
1 +

�0

2�

◆
|H|4

<latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit><latexit sha1_base64="/Nj/BII9lc8XoPP7SX0OlHCNOC4="></latexit>

Integrate out        H 0
<latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit><latexit sha1_base64="cogD4M/D+KaHU5jDCXA78od3eiM=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA9hd1Noskt6CXHKOYByRJmJ7PJkNnZZWZWCEv+wIsHRbz6R978GycPQUULGoqqbrq7/JgzpW37w1pZXVvf2MxsZbd3dvf2cweHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+uZ376nUrFI3OlJTL0QDwULGMHaSLf1s34ubxecSsUtlpFdcItV17kwpOiWS1UbOQV7jjws0ejn3nuDiCQhFZpwrFTXsWPtpVhqRjidZnuJojEmYzykXUMFDqny0vmlU3RqlAEKImlKaDRXv0+kOFRqEvqmM8R6pH57M/Evr5vooOKlTMSJpoIsFgUJRzpCs7fRgElKNJ8Ygolk5lZERlhiok04WRPC16fof9JyC47J6qaUr10t48jAMZzAOThwCTWoQwOaQCCAB3iCZ2tsPVov1uuidcVazhzBD1hvn2eVjUY=</latexit>

�m2
SM

<latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit><latexit sha1_base64="TEWT5rCA/MOJ58Rke7XfOruRurk=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwY0jSp7uiGzdCRVsLbVom00k7dCYJMxOlhPyHGxeKuPVf3Pk3Th+Cih64cDjnXu69x4sYlcqyPozM0vLK6lp2PbexubW9k9/da8kwFpg0cchC0faQJIwGpKmoYqQdCYK4x8itNz6f+rd3REgaBjdqEhGXo2FAfYqR0lLvhPecftIVPLm+TNN+vmCZdunUcixomY5drtQqmhTtYtUpQ9u0ZiiABRr9/Ht3EOKYk0BhhqTs2Fak3AQJRTEjaa4bSxIhPEZD0tE0QJxIN5ldncIjrQygHwpdgYIz9ftEgriUE+7pTo7USP72puJfXidWfs1NaBDFigR4vsiPGVQhnEYAB1QQrNhEE4QF1bdCPEICYaWDyukQvj6F/5OWY9o6q6tSoX62iCMLDsAhOAY2qII6uAAN0AQYCPAAnsCzcW88Gi/G67w1Yyxm9sEPGG+foiCSmw==</latexit>

�SM
<latexit sha1_base64="bHr2wZz+nzl6K+fC2c06c4llqF0=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiTp013RjRuhon1AU8pkMmmHTh7MTJQS8yluXCji1i9x5984fQgqemDgcM653DvHjRkV0jQ/tNzK6tr6Rn6zsLW9s7unF/c7Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOtOzmd+95ZwQaPwRk5jMgjQKKQ+xUgqaagXHabCHhqmDg/S68ssG+ol07Aqp6ZtQtOwrWqtUVOkbJXrdhVahjlHCSzRGurvjhfhJCChxAwJ0bfMWA5SxCXFjGQFJxEkRniCRqSvaIgCIgbp/PQMHivFg37E1QslnKvfJ1IUCDENXJUMkByL395M/MvrJ9JvDFIaxokkIV4s8hMGZQRnPUCPcoIlmyqCMKfqVojHiCMsVVsFVcLXT+H/pGMblurqqlJqni3ryINDcAROgAXqoAkuQAu0AQZ34AE8gWftXnvUXrTXRTSnLWcOwA9ob58CUZR9</latexit><latexit sha1_base64="bHr2wZz+nzl6K+fC2c06c4llqF0=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiTp013RjRuhon1AU8pkMmmHTh7MTJQS8yluXCji1i9x5984fQgqemDgcM653DvHjRkV0jQ/tNzK6tr6Rn6zsLW9s7unF/c7Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOtOzmd+95ZwQaPwRk5jMgjQKKQ+xUgqaagXHabCHhqmDg/S68ssG+ol07Aqp6ZtQtOwrWqtUVOkbJXrdhVahjlHCSzRGurvjhfhJCChxAwJ0bfMWA5SxCXFjGQFJxEkRniCRqSvaIgCIgbp/PQMHivFg37E1QslnKvfJ1IUCDENXJUMkByL395M/MvrJ9JvDFIaxokkIV4s8hMGZQRnPUCPcoIlmyqCMKfqVojHiCMsVVsFVcLXT+H/pGMblurqqlJqni3ryINDcAROgAXqoAkuQAu0AQZ34AE8gWftXnvUXrTXRTSnLWcOwA9ob58CUZR9</latexit><latexit sha1_base64="bHr2wZz+nzl6K+fC2c06c4llqF0=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiTp013RjRuhon1AU8pkMmmHTh7MTJQS8yluXCji1i9x5984fQgqemDgcM653DvHjRkV0jQ/tNzK6tr6Rn6zsLW9s7unF/c7Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOtOzmd+95ZwQaPwRk5jMgjQKKQ+xUgqaagXHabCHhqmDg/S68ssG+ol07Aqp6ZtQtOwrWqtUVOkbJXrdhVahjlHCSzRGurvjhfhJCChxAwJ0bfMWA5SxCXFjGQFJxEkRniCRqSvaIgCIgbp/PQMHivFg37E1QslnKvfJ1IUCDENXJUMkByL395M/MvrJ9JvDFIaxokkIV4s8hMGZQRnPUCPcoIlmyqCMKfqVojHiCMsVVsFVcLXT+H/pGMblurqqlJqni3ryINDcAROgAXqoAkuQAu0AQZ34AE8gWftXnvUXrTXRTSnLWcOwA9ob58CUZR9</latexit><latexit sha1_base64="bHr2wZz+nzl6K+fC2c06c4llqF0=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiTp013RjRuhon1AU8pkMmmHTh7MTJQS8yluXCji1i9x5984fQgqemDgcM653DvHjRkV0jQ/tNzK6tr6Rn6zsLW9s7unF/c7Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOtOzmd+95ZwQaPwRk5jMgjQKKQ+xUgqaagXHabCHhqmDg/S68ssG+ol07Aqp6ZtQtOwrWqtUVOkbJXrdhVahjlHCSzRGurvjhfhJCChxAwJ0bfMWA5SxCXFjGQFJxEkRniCRqSvaIgCIgbp/PQMHivFg37E1QslnKvfJ1IUCDENXJUMkByL395M/MvrJ9JvDFIaxokkIV4s8hMGZQRnPUCPcoIlmyqCMKfqVojHiCMsVVsFVcLXT+H/pGMblurqqlJqni3ryINDcAROgAXqoAkuQAu0AQZ34AE8gWftXnvUXrTXRTSnLWcOwA9ob58CUZR9</latexit>

• Requiring v ⌧ v0
<latexit sha1_base64="hgB7pwEiEtuq6AmBARgUgzydht8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cK9gPaUDbbTbt0s4m7k0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94iThfkQHSoSCUbRSe0y6UpLxea9ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5vVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDG/8TKgkRa7YYlGYSoIxmT1P+kJzhnJiCWVa2FsJG1JNGdqISjYEb/nlVdK8rHpu1Xu4qtRu8ziKcAKncAEeXEMN7qEODWAg4Rle4c15cl6cd+dj0Vpw8plj+APn8wcRFo9R</latexit><latexit sha1_base64="hgB7pwEiEtuq6AmBARgUgzydht8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cK9gPaUDbbTbt0s4m7k0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94iThfkQHSoSCUbRSe0y6UpLxea9ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5vVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDG/8TKgkRa7YYlGYSoIxmT1P+kJzhnJiCWVa2FsJG1JNGdqISjYEb/nlVdK8rHpu1Xu4qtRu8ziKcAKncAEeXEMN7qEODWAg4Rle4c15cl6cd+dj0Vpw8plj+APn8wcRFo9R</latexit><latexit sha1_base64="hgB7pwEiEtuq6AmBARgUgzydht8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cK9gPaUDbbTbt0s4m7k0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94iThfkQHSoSCUbRSe0y6UpLxea9ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5vVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDG/8TKgkRa7YYlGYSoIxmT1P+kJzhnJiCWVa2FsJG1JNGdqISjYEb/nlVdK8rHpu1Xu4qtRu8ziKcAKncAEeXEMN7qEODWAg4Rle4c15cl6cd+dj0Vpw8plj+APn8wcRFo9R</latexit><latexit sha1_base64="hgB7pwEiEtuq6AmBARgUgzydht8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cK9gPaUDbbTbt0s4m7k0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94iThfkQHSoSCUbRSe0y6UpLxea9ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5vVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDG/8TKgkRa7YYlGYSoIxmT1P+kJzhnJiCWVa2FsJG1JNGdqISjYEb/nlVdK8rHpu1Xu4qtRu8ziKcAKncAEeXEMN7qEODWAg4Rle4c15cl6cd+dj0Vpw8plj+APn8wcRFo9R</latexit> �0 ⌧ 1

<latexit sha1_base64="wE17WCTHn7wsdarc9jTZyhRH/+E=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvoqkxE0GXRjcsK9gGdsWQymTY0kxmSjFKG/ocbF4q49V/c+Tem7Sy09UDgcM653JsTpIJr47rfTmlldW19o7xZ2dre2d2r7h+0dZIpylo0EYnqBkQzwSVrGW4E66aKkTgQrBOMbqZ+55EpzRN5b8Yp82MykDzilBgrPXjCRkNyijwhEO5Xa27dnQEtE1yQGhRo9qtfXpjQLGbSUEG07mE3NX5OlOFUsEnFyzRLCR2RAetZKknMtJ/Prp6gE6uEKEqUfdKgmfp7Iiex1uM4sMmYmKFe9Kbif14vM9GVn3OZZoZJOl8UZQKZBE0rQCFXjBoxtoRQxe2tiA6JItTYoiq2BLz45WXSPq9jt47vLmqN66KOMhzBMZwBhktowC00oQUUFDzDK7w5T86L8+58zKMlp5g5hD9wPn8AEUyRjw==</latexit><latexit sha1_base64="wE17WCTHn7wsdarc9jTZyhRH/+E=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvoqkxE0GXRjcsK9gGdsWQymTY0kxmSjFKG/ocbF4q49V/c+Tem7Sy09UDgcM653JsTpIJr47rfTmlldW19o7xZ2dre2d2r7h+0dZIpylo0EYnqBkQzwSVrGW4E66aKkTgQrBOMbqZ+55EpzRN5b8Yp82MykDzilBgrPXjCRkNyijwhEO5Xa27dnQEtE1yQGhRo9qtfXpjQLGbSUEG07mE3NX5OlOFUsEnFyzRLCR2RAetZKknMtJ/Prp6gE6uEKEqUfdKgmfp7Iiex1uM4sMmYmKFe9Kbif14vM9GVn3OZZoZJOl8UZQKZBE0rQCFXjBoxtoRQxe2tiA6JItTYoiq2BLz45WXSPq9jt47vLmqN66KOMhzBMZwBhktowC00oQUUFDzDK7w5T86L8+58zKMlp5g5hD9wPn8AEUyRjw==</latexit><latexit sha1_base64="wE17WCTHn7wsdarc9jTZyhRH/+E=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvoqkxE0GXRjcsK9gGdsWQymTY0kxmSjFKG/ocbF4q49V/c+Tem7Sy09UDgcM653JsTpIJr47rfTmlldW19o7xZ2dre2d2r7h+0dZIpylo0EYnqBkQzwSVrGW4E66aKkTgQrBOMbqZ+55EpzRN5b8Yp82MykDzilBgrPXjCRkNyijwhEO5Xa27dnQEtE1yQGhRo9qtfXpjQLGbSUEG07mE3NX5OlOFUsEnFyzRLCR2RAetZKknMtJ/Prp6gE6uEKEqUfdKgmfp7Iiex1uM4sMmYmKFe9Kbif14vM9GVn3OZZoZJOl8UZQKZBE0rQCFXjBoxtoRQxe2tiA6JItTYoiq2BLz45WXSPq9jt47vLmqN66KOMhzBMZwBhktowC00oQUUFDzDK7w5T86L8+58zKMlp5g5hD9wPn8AEUyRjw==</latexit><latexit sha1_base64="wE17WCTHn7wsdarc9jTZyhRH/+E=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvoqkxE0GXRjcsK9gGdsWQymTY0kxmSjFKG/ocbF4q49V/c+Tem7Sy09UDgcM653JsTpIJr47rfTmlldW19o7xZ2dre2d2r7h+0dZIpylo0EYnqBkQzwSVrGW4E66aKkTgQrBOMbqZ+55EpzRN5b8Yp82MykDzilBgrPXjCRkNyijwhEO5Xa27dnQEtE1yQGhRo9qtfXpjQLGbSUEG07mE3NX5OlOFUsEnFyzRLCR2RAetZKknMtJ/Prp6gE6uEKEqUfdKgmfp7Iiex1uM4sMmYmKFe9Kbif14vM9GVn3OZZoZJOl8UZQKZBE0rQCFXjBoxtoRQxe2tiA6JItTYoiq2BLz45WXSPq9jt47vLmqN66KOMhzBMZwBhktowC00oQUUFDzDK7w5T86L8+58zKMlp5g5hD9wPn8AEUyRjw==</latexit>

�SM ⇡ 0
<latexit sha1_base64="EdqAlfpmkDf55r8f8U/Xbdd+S/w=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQEXRbduBEq2gc0IUwmk3boTDLMTMQSsnDjr7hxoYhbP8Kdf+O0zUJbDwwczjmXO/eEglGlHefbWlpeWV1br2xUN7e2d3btvf2OSjOJSRunLJW9ECnCaELammpGekISxENGuuHocuJ374lUNE3u9FgQn6NBQmOKkTZSYNc8ZsIRCnJP8vz2uiigh4SQ6QN0ArvuNJwp4CJxS1IHJVqB/eVFKc44STRmSKm+6wjt50hqihkpql6miEB4hAakb2iCOFF+Pj2igEdGiWCcSvMSDafq74kccaXGPDRJjvRQzXsT8T+vn+n43M9pIjJNEjxbFGcM6hROGoERlQRrNjYEYUnNXyEeIomwNr1VTQnu/MmLpHPScJ2Ge3Nab16UdVRADRyCY+CCM9AEV6AF2gCDR/AMXsGb9WS9WO/Wxyy6ZJUzB+APrM8fk8uYBg==</latexit><latexit sha1_base64="EdqAlfpmkDf55r8f8U/Xbdd+S/w=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQEXRbduBEq2gc0IUwmk3boTDLMTMQSsnDjr7hxoYhbP8Kdf+O0zUJbDwwczjmXO/eEglGlHefbWlpeWV1br2xUN7e2d3btvf2OSjOJSRunLJW9ECnCaELammpGekISxENGuuHocuJ374lUNE3u9FgQn6NBQmOKkTZSYNc8ZsIRCnJP8vz2uiigh4SQ6QN0ArvuNJwp4CJxS1IHJVqB/eVFKc44STRmSKm+6wjt50hqihkpql6miEB4hAakb2iCOFF+Pj2igEdGiWCcSvMSDafq74kccaXGPDRJjvRQzXsT8T+vn+n43M9pIjJNEjxbFGcM6hROGoERlQRrNjYEYUnNXyEeIomwNr1VTQnu/MmLpHPScJ2Ge3Nab16UdVRADRyCY+CCM9AEV6AF2gCDR/AMXsGb9WS9WO/Wxyy6ZJUzB+APrM8fk8uYBg==</latexit><latexit sha1_base64="EdqAlfpmkDf55r8f8U/Xbdd+S/w=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQEXRbduBEq2gc0IUwmk3boTDLMTMQSsnDjr7hxoYhbP8Kdf+O0zUJbDwwczjmXO/eEglGlHefbWlpeWV1br2xUN7e2d3btvf2OSjOJSRunLJW9ECnCaELammpGekISxENGuuHocuJ374lUNE3u9FgQn6NBQmOKkTZSYNc8ZsIRCnJP8vz2uiigh4SQ6QN0ArvuNJwp4CJxS1IHJVqB/eVFKc44STRmSKm+6wjt50hqihkpql6miEB4hAakb2iCOFF+Pj2igEdGiWCcSvMSDafq74kccaXGPDRJjvRQzXsT8T+vn+n43M9pIjJNEjxbFGcM6hROGoERlQRrNjYEYUnNXyEeIomwNr1VTQnu/MmLpHPScJ2Ge3Nab16UdVRADRyCY+CCM9AEV6AF2gCDR/AMXsGb9WS9WO/Wxyy6ZJUzB+APrM8fk8uYBg==</latexit><latexit sha1_base64="EdqAlfpmkDf55r8f8U/Xbdd+S/w=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQEXRbduBEq2gc0IUwmk3boTDLMTMQSsnDjr7hxoYhbP8Kdf+O0zUJbDwwczjmXO/eEglGlHefbWlpeWV1br2xUN7e2d3btvf2OSjOJSRunLJW9ECnCaELammpGekISxENGuuHocuJ374lUNE3u9FgQn6NBQmOKkTZSYNc8ZsIRCnJP8vz2uiigh4SQ6QN0ArvuNJwp4CJxS1IHJVqB/eVFKc44STRmSKm+6wjt50hqihkpql6miEB4hAakb2iCOFF+Pj2igEdGiWCcSvMSDafq74kccaXGPDRJjvRQzXsT8T+vn+n43M9pIjJNEjxbFGcM6hROGoERlQRrNjYEYUnNXyEeIomwNr1VTQnu/MmLpHPScJ2Ge3Nab16UdVRADRyCY+CCM9AEV6AF2gCDR/AMXsGb9WS9WO/Wxyy6ZJUzB+APrM8fk8uYBg==</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit><latexit sha1_base64="hi3NdMJxSflbnIBtjVCCkfvZKd0=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BLx4jmgWTIfR0epImPT1Dd48QhnyCFw+KePWLvPk3dhZBRR8UPN6roqqeH3OmtON8WJmV1bX1jexmbmt7Z3cvv3/QUlEiCW2SiEey42NFORO0qZnmtBNLikOf07Y/vpz57XsqFYvErZ7E1AvxULCAEayNdHPXL/bzBcd2S2XnvIYcu+iWK7WKIWdutVKqItd25ijAEo1+/r03iEgSUqEJx0p1XSfWXoqlZoTTaa6XKBpjMsZD2jVU4JAqL52fOkUnRhmgIJKmhEZz9ftEikOlJqFvOkOsR+q3NxP/8rqJDmpeykScaCrIYlGQcKQjNPsbDZikRPOJIZhIZm5FZIQlJtqkkzMhfH2K/ietou2arK5LhfrFMo4sHMExnIILVajDFTSgCQSG8ABP8Gxx69F6sV4XrRlrOXMIP2C9fQJXXY3W</latexit>

(174GeV)2
<latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit><latexit sha1_base64="JgGvYFPgOLUU9Vbzt2qKdI7kcXE=">AAAB/HicdZDLSsNAFIYnXmu9Rbt0M1iEClKSkBLdFV3osoK9QBPLZDpph04uzEyEEOqruHGhiFsfxJ1v46StoKI/DHz85xzOmd9PGBXSMD60peWV1bX10kZ5c2t7Z1ff2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj+5KOrdO8IFjaMbmSXEC9EoogHFSCproFdqpmND9wS6PMwvSWd6fGsN9KpRN62GfWZABU5BCizLsRsmNOvGTFWwUGugv7vDGKchiSRmSIi+aSTSyxGXFDMyLbupIAnCEzQifYURConw8tnxU3iknCEMYq5eJOHM/T6Ro1CILPRVZ4jkWPyuFeZftX4qg1Mvp1GSShLh+aIgZVDGsEgCDiknWLJMAcKcqlshHiOOsFR5lVUIXz+F/0PHqpsqomu72jxfxFECB+AQ1IAJHNAEV6AF2gCDDDyAJ/Cs3WuP2ov2Om9d0hYzFfBD2tsnIICTKQ==</latexit>
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v0
<latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit>

109 .
<latexit sha1_base64="6kaEol++rL8oGWFLB7HA4cJgm7Q=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF+wFtLJvtpF26m8TdTaGE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY0HGqGNZZLGLVCqhGwSOsG24EthKFVAYCm8Hwduo3R6g0j6MHM07Ql7Qf8ZAzaqzke+7jNekI1Fpz2S2V3Yo7A1kmXk7KkKPWLX11ejFLJUaGCap123MT42dUGc4EToqdVGNC2ZD2sW1pRCVqP5sdPSGnVumRMFa2IkNm6u+JjEqtxzKwnZKagV70puJ/Xjs14ZWf8ShJDUZsvihMBTExmSZAelwhM2JsCWWK21sJG1BFmbE5FW0I3uLLy6RxXvHcind/Ua7e5HEU4BhO4Aw8uIQq3EEN6sDgCZ7hFd6ckfPivDsf89YVJ585gj9wPn8AwleRcA==</latexit><latexit sha1_base64="6kaEol++rL8oGWFLB7HA4cJgm7Q=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF+wFtLJvtpF26m8TdTaGE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY0HGqGNZZLGLVCqhGwSOsG24EthKFVAYCm8Hwduo3R6g0j6MHM07Ql7Qf8ZAzaqzke+7jNekI1Fpz2S2V3Yo7A1kmXk7KkKPWLX11ejFLJUaGCap123MT42dUGc4EToqdVGNC2ZD2sW1pRCVqP5sdPSGnVumRMFa2IkNm6u+JjEqtxzKwnZKagV70puJ/Xjs14ZWf8ShJDUZsvihMBTExmSZAelwhM2JsCWWK21sJG1BFmbE5FW0I3uLLy6RxXvHcind/Ua7e5HEU4BhO4Aw8uIQq3EEN6sDgCZ7hFd6ckfPivDsf89YVJ585gj9wPn8AwleRcA==</latexit><latexit sha1_base64="6kaEol++rL8oGWFLB7HA4cJgm7Q=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF+wFtLJvtpF26m8TdTaGE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY0HGqGNZZLGLVCqhGwSOsG24EthKFVAYCm8Hwduo3R6g0j6MHM07Ql7Qf8ZAzaqzke+7jNekI1Fpz2S2V3Yo7A1kmXk7KkKPWLX11ejFLJUaGCap123MT42dUGc4EToqdVGNC2ZD2sW1pRCVqP5sdPSGnVumRMFa2IkNm6u+JjEqtxzKwnZKagV70puJ/Xjs14ZWf8ShJDUZsvihMBTExmSZAelwhM2JsCWWK21sJG1BFmbE5FW0I3uLLy6RxXvHcind/Ua7e5HEU4BhO4Aw8uIQq3EEN6sDgCZ7hFd6ckfPivDsf89YVJ585gj9wPn8AwleRcA==</latexit><latexit sha1_base64="6kaEol++rL8oGWFLB7HA4cJgm7Q=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF+wFtLJvtpF26m8TdTaGE/g4vHhTx6o/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY0HGqGNZZLGLVCqhGwSOsG24EthKFVAYCm8Hwduo3R6g0j6MHM07Ql7Qf8ZAzaqzke+7jNekI1Fpz2S2V3Yo7A1kmXk7KkKPWLX11ejFLJUaGCap123MT42dUGc4EToqdVGNC2ZD2sW1pRCVqP5sdPSGnVumRMFa2IkNm6u+JjEqtxzKwnZKagV70puJ/Xjs14ZWf8ShJDUZsvihMBTExmSZAelwhM2JsCWWK21sJG1BFmbE5FW0I3uLLy6RxXvHcind/Ua7e5HEU4BhO4Aw8uIQq3EEN6sDgCZ7hFd6ckfPivDsf89YVJ585gj9wPn8AwleRcA==</latexit>

. 1013
<latexit sha1_base64="I7V0tCxI7qFN0H8o+W+KOTCGC14=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7JRQY9FLx4r2A9o15JNZ9vQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dgorq2vrG8XN0tb2zu6eW95v6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0PfVbD6A0j+WdGSfgR3QgecgZNVbqueWuAK01jzDx7jNyNsE9t+JVvRnwMiE5qaAc9Z771e3HLI1AGiao1h3iJcbPqDKcCZiUuqmGhLIRHUDHUkkj0H42O32Cj63Sx2GsbEmDZ+rviYxGWo+jwHZG1Az1ojcV//M6qQkv/YzLJDUg2XxRmApsYjzNAfe5AmbE2BLKFLe3YjakijJj0yrZEMjiy8ukeVolXpXcnldqV3kcRXSIjtAJIugC1dANqqMGYugRPaNX9OY8OS/Ou/Mxby04+cwB+gPn8wfT4ZMM</latexit><latexit sha1_base64="I7V0tCxI7qFN0H8o+W+KOTCGC14=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7JRQY9FLx4r2A9o15JNZ9vQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dgorq2vrG8XN0tb2zu6eW95v6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0PfVbD6A0j+WdGSfgR3QgecgZNVbqueWuAK01jzDx7jNyNsE9t+JVvRnwMiE5qaAc9Z771e3HLI1AGiao1h3iJcbPqDKcCZiUuqmGhLIRHUDHUkkj0H42O32Cj63Sx2GsbEmDZ+rviYxGWo+jwHZG1Az1ojcV//M6qQkv/YzLJDUg2XxRmApsYjzNAfe5AmbE2BLKFLe3YjakijJj0yrZEMjiy8ukeVolXpXcnldqV3kcRXSIjtAJIugC1dANqqMGYugRPaNX9OY8OS/Ou/Mxby04+cwB+gPn8wfT4ZMM</latexit><latexit sha1_base64="I7V0tCxI7qFN0H8o+W+KOTCGC14=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7JRQY9FLx4r2A9o15JNZ9vQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dgorq2vrG8XN0tb2zu6eW95v6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0PfVbD6A0j+WdGSfgR3QgecgZNVbqueWuAK01jzDx7jNyNsE9t+JVvRnwMiE5qaAc9Z771e3HLI1AGiao1h3iJcbPqDKcCZiUuqmGhLIRHUDHUkkj0H42O32Cj63Sx2GsbEmDZ+rviYxGWo+jwHZG1Az1ojcV//M6qQkv/YzLJDUg2XxRmApsYjzNAfe5AmbE2BLKFLe3YjakijJj0yrZEMjiy8ukeVolXpXcnldqV3kcRXSIjtAJIugC1dANqqMGYugRPaNX9OY8OS/Ou/Mxby04+cwB+gPn8wfT4ZMM</latexit><latexit sha1_base64="I7V0tCxI7qFN0H8o+W+KOTCGC14=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7JRQY9FLx4r2A9o15JNZ9vQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dgorq2vrG8XN0tb2zu6eW95v6jhVDBosFrFqB1SD4BIahhsB7UQBjQIBrWB0PfVbD6A0j+WdGSfgR3QgecgZNVbqueWuAK01jzDx7jNyNsE9t+JVvRnwMiE5qaAc9Z771e3HLI1AGiao1h3iJcbPqDKcCZiUuqmGhLIRHUDHUkkj0H42O32Cj63Sx2GsbEmDZ+rviYxGWo+jwHZG1Az1ojcV//M6qQkv/YzLJDUg2XxRmApsYjzNAfe5AmbE2BLKFLe3YjakijJj0yrZEMjiy8ukeVolXpXcnldqV3kcRXSIjtAJIugC1dANqqMGYugRPaNX9OY8OS/Ou/Mxby04+cwB+gPn8wfT4ZMM</latexit>



Fine-Tuning

• Fine tuning required, but same as SM
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⇤2
=

v2

⇤2
<latexit sha1_base64="xf+Ii4FYncuY9mLoUIrcb5IjArk=">AAACM3icbVBNS8MwGE7n15xfVY9egkPwIKMdgl6EoRcRDxPcB6x1pFm6haVpSdLBKPtPXvwjHgTxoIhX/4NpV3BuvpDw8Dzvk7zv40WMSmVZr0ZhaXllda24XtrY3NreMXf3mjKMBSYNHLJQtD0kCaOcNBRVjLQjQVDgMdLyhlep3hoRIWnI79U4Im6A+pz6FCOlqa554/gC4WT0UJ0kgb6gcwIdRQMiM5SJKZ84t/rRHkpbLuCM6ZfvmmWrYmUFF4GdgzLIq941n51eiOOAcIUZkrJjW5FyEyQUxYxMSk4sSYTwEPVJR0OO9FRuku08gUea6UE/FPpwBTN21pGgQMpx4OnOAKmBnNdS8j+tEyv/3E0oj2JFOJ5+5McMqhCmAcIeFQQrNtYAYUH1rBAPkM5D6ZhLOgR7fuVF0KxWbKti352Wa5d5HEVwAA7BMbDBGaiBa1AHDYDBI3gB7+DDeDLejE/ja9paMHLPPvhTxvcPdFGqMg==</latexit><latexit sha1_base64="xf+Ii4FYncuY9mLoUIrcb5IjArk=">AAACM3icbVBNS8MwGE7n15xfVY9egkPwIKMdgl6EoRcRDxPcB6x1pFm6haVpSdLBKPtPXvwjHgTxoIhX/4NpV3BuvpDw8Dzvk7zv40WMSmVZr0ZhaXllda24XtrY3NreMXf3mjKMBSYNHLJQtD0kCaOcNBRVjLQjQVDgMdLyhlep3hoRIWnI79U4Im6A+pz6FCOlqa554/gC4WT0UJ0kgb6gcwIdRQMiM5SJKZ84t/rRHkpbLuCM6ZfvmmWrYmUFF4GdgzLIq941n51eiOOAcIUZkrJjW5FyEyQUxYxMSk4sSYTwEPVJR0OO9FRuku08gUea6UE/FPpwBTN21pGgQMpx4OnOAKmBnNdS8j+tEyv/3E0oj2JFOJ5+5McMqhCmAcIeFQQrNtYAYUH1rBAPkM5D6ZhLOgR7fuVF0KxWbKti352Wa5d5HEVwAA7BMbDBGaiBa1AHDYDBI3gB7+DDeDLejE/ja9paMHLPPvhTxvcPdFGqMg==</latexit><latexit sha1_base64="xf+Ii4FYncuY9mLoUIrcb5IjArk=">AAACM3icbVBNS8MwGE7n15xfVY9egkPwIKMdgl6EoRcRDxPcB6x1pFm6haVpSdLBKPtPXvwjHgTxoIhX/4NpV3BuvpDw8Dzvk7zv40WMSmVZr0ZhaXllda24XtrY3NreMXf3mjKMBSYNHLJQtD0kCaOcNBRVjLQjQVDgMdLyhlep3hoRIWnI79U4Im6A+pz6FCOlqa554/gC4WT0UJ0kgb6gcwIdRQMiM5SJKZ84t/rRHkpbLuCM6ZfvmmWrYmUFF4GdgzLIq941n51eiOOAcIUZkrJjW5FyEyQUxYxMSk4sSYTwEPVJR0OO9FRuku08gUea6UE/FPpwBTN21pGgQMpx4OnOAKmBnNdS8j+tEyv/3E0oj2JFOJ5+5McMqhCmAcIeFQQrNtYAYUH1rBAPkM5D6ZhLOgR7fuVF0KxWbKti352Wa5d5HEVwAA7BMbDBGaiBa1AHDYDBI3gB7+DDeDLejE/ja9paMHLPPvhTxvcPdFGqMg==</latexit><latexit sha1_base64="xf+Ii4FYncuY9mLoUIrcb5IjArk=">AAACM3icbVBNS8MwGE7n15xfVY9egkPwIKMdgl6EoRcRDxPcB6x1pFm6haVpSdLBKPtPXvwjHgTxoIhX/4NpV3BuvpDw8Dzvk7zv40WMSmVZr0ZhaXllda24XtrY3NreMXf3mjKMBSYNHLJQtD0kCaOcNBRVjLQjQVDgMdLyhlep3hoRIWnI79U4Im6A+pz6FCOlqa554/gC4WT0UJ0kgb6gcwIdRQMiM5SJKZ84t/rRHkpbLuCM6ZfvmmWrYmUFF4GdgzLIq941n51eiOOAcIUZkrJjW5FyEyQUxYxMSk4sSYTwEPVJR0OO9FRuku08gUea6UE/FPpwBTN21pGgQMpx4OnOAKmBnNdS8j+tEyv/3E0oj2JFOJ5+5McMqhCmAcIeFQQrNtYAYUH1rBAPkM5D6ZhLOgR7fuVF0KxWbKti352Wa5d5HEVwAA7BMbDBGaiBa1AHDYDBI3gB7+DDeDLejE/ja9paMHLPPvhTxvcPdFGqMg==</latexit>

Tuning of �0
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The Mirror Electroweak Sector

• (1) Extend      to mirror electroweak sector

• (2) Identify      with spacetime parity
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The Mirror Electroweak Sector

• (1) Extend      to mirror electroweak sector

• (2) Identify      with spacetime parity

• Implications?
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<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

SU(3)c ⇥ (SU(2)L ⇥ U(1)Y )⇥ (SU(2)0L ⇥ U(1)0Y )⇥ Z2
<latexit sha1_base64="+475x62i+opgopAPwq5mxqc13/w="></latexit><latexit sha1_base64="+475x62i+opgopAPwq5mxqc13/w="></latexit><latexit sha1_base64="+475x62i+opgopAPwq5mxqc13/w="></latexit><latexit sha1_base64="+475x62i+opgopAPwq5mxqc13/w="></latexit>

SU(3)c ⇥ SU(2)L ⇥ U(1)Y ⇥ U(1)0EM
<latexit sha1_base64="HmD6V30A54GZo8/BjT/EV/V5vyo="></latexit><latexit sha1_base64="HmD6V30A54GZo8/BjT/EV/V5vyo="></latexit><latexit sha1_base64="HmD6V30A54GZo8/BjT/EV/V5vyo="></latexit><latexit sha1_base64="HmD6V30A54GZo8/BjT/EV/V5vyo="></latexit>

SU(3)c ⇥ U(1)EM ⇥ U(1)0EM
<latexit sha1_base64="XK42Aee8AIR4ztZZMG+wGOSpzsY=">AAACG3icbVBNS8NAEN3Ur1q/oh69LBaxvZSkCnosiuBFqGjaQhPCZrtpl242YXcjlND/4cW/4sWDIp4ED/4bt20O2vpg4PHeDDPzgoRRqSzr2ygsLa+srhXXSxubW9s75u5eS8apwMTBMYtFJ0CSMMqJo6hipJMIgqKAkXYwvJz47QciJI35vRolxItQn9OQYqS05Jv1O6dyUvUxdBWNiIROxa76mSsieHUz/lc89s2yVbOmgIvEzkkZ5Gj65qfbi3EaEa4wQ1J2bStRXoaEopiRcclNJUkQHqI+6WrKkd7pZdPfxvBIKz0YxkIXV3Cq/p7IUCTlKAp0Z4TUQM57E/E/r5uq8NzLKE9SRTieLQpTBlUMJ0HBHhUEKzbSBGFB9a0QD5BAWOk4SzoEe/7lRdKq12yrZt+elhsXeRxFcAAOQQXY4Aw0wDVoAgdg8AiewSt4M56MF+Pd+Ji1Fox8Zh/8gfH1Ay4+nmY=</latexit><latexit sha1_base64="XK42Aee8AIR4ztZZMG+wGOSpzsY=">AAACG3icbVBNS8NAEN3Ur1q/oh69LBaxvZSkCnosiuBFqGjaQhPCZrtpl242YXcjlND/4cW/4sWDIp4ED/4bt20O2vpg4PHeDDPzgoRRqSzr2ygsLa+srhXXSxubW9s75u5eS8apwMTBMYtFJ0CSMMqJo6hipJMIgqKAkXYwvJz47QciJI35vRolxItQn9OQYqS05Jv1O6dyUvUxdBWNiIROxa76mSsieHUz/lc89s2yVbOmgIvEzkkZ5Gj65qfbi3EaEa4wQ1J2bStRXoaEopiRcclNJUkQHqI+6WrKkd7pZdPfxvBIKz0YxkIXV3Cq/p7IUCTlKAp0Z4TUQM57E/E/r5uq8NzLKE9SRTieLQpTBlUMJ0HBHhUEKzbSBGFB9a0QD5BAWOk4SzoEe/7lRdKq12yrZt+elhsXeRxFcAAOQQXY4Aw0wDVoAgdg8AiewSt4M56MF+Pd+Ji1Fox8Zh/8gfH1Ay4+nmY=</latexit><latexit sha1_base64="XK42Aee8AIR4ztZZMG+wGOSpzsY=">AAACG3icbVBNS8NAEN3Ur1q/oh69LBaxvZSkCnosiuBFqGjaQhPCZrtpl242YXcjlND/4cW/4sWDIp4ED/4bt20O2vpg4PHeDDPzgoRRqSzr2ygsLa+srhXXSxubW9s75u5eS8apwMTBMYtFJ0CSMMqJo6hipJMIgqKAkXYwvJz47QciJI35vRolxItQn9OQYqS05Jv1O6dyUvUxdBWNiIROxa76mSsieHUz/lc89s2yVbOmgIvEzkkZ5Gj65qfbi3EaEa4wQ1J2bStRXoaEopiRcclNJUkQHqI+6WrKkd7pZdPfxvBIKz0YxkIXV3Cq/p7IUCTlKAp0Z4TUQM57E/E/r5uq8NzLKE9SRTieLQpTBlUMJ0HBHhUEKzbSBGFB9a0QD5BAWOk4SzoEe/7lRdKq12yrZt+elhsXeRxFcAAOQQXY4Aw0wDVoAgdg8AiewSt4M56MF+Pd+Ji1Fox8Zh/8gfH1Ay4+nmY=</latexit><latexit sha1_base64="XK42Aee8AIR4ztZZMG+wGOSpzsY=">AAACG3icbVBNS8NAEN3Ur1q/oh69LBaxvZSkCnosiuBFqGjaQhPCZrtpl242YXcjlND/4cW/4sWDIp4ED/4bt20O2vpg4PHeDDPzgoRRqSzr2ygsLa+srhXXSxubW9s75u5eS8apwMTBMYtFJ0CSMMqJo6hipJMIgqKAkXYwvJz47QciJI35vRolxItQn9OQYqS05Jv1O6dyUvUxdBWNiIROxa76mSsieHUz/lc89s2yVbOmgIvEzkkZ5Gj65qfbi3EaEa4wQ1J2bStRXoaEopiRcclNJUkQHqI+6WrKkd7pZdPfxvBIKz0YxkIXV3Cq/p7IUCTlKAp0Z4TUQM57E/E/r5uq8NzLKE9SRTieLQpTBlUMJ0HBHhUEKzbSBGFB9a0QD5BAWOk4SzoEe/7lRdKq12yrZt+elhsXeRxFcAAOQQXY4Aw0wDVoAgdg8AiewSt4M56MF+Pd+Ji1Fox8Zh/8gfH1Ay4+nmY=</latexit>

hH 0i = v0
<latexit sha1_base64="CetIetW2cEEPpsgVr7VNP9zXqjM=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDReqqJCLoRii66bKCvUATymQ6aYdOJmFmUiihG1/FjQtF3PoY7nwbp20W2vrDwMd/zuHM+YOEM6Ud59sqrK1vbG4Vt0s7u3v7B/bhUUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweh+Vm+PqVQsFo96klA/wgPBQkawNlbPPvE4FgNOUb2CPLnAWzSu9OyyU3XmQqvg5lCGXI2e/eX1Y5JGVGjCsVJd10m0n2GpGeF0WvJSRRNMRnhAuwYFjqjys/kBU3RunD4KY2me0Gju/p7IcKTUJApMZ4T1UC3XZuZ/tW6qwxs/YyJJNRVksShMOdIxmqWB+kxSovnEACaSmb8iMsQSE20yK5kQ3OWTV6F1WXWdqvtwVa7d5XEU4RTO4AJcuIYa1KEBTSAwhWd4hTfryXqx3q2PRWvBymeO4Y+szx9viJT+</latexit><latexit sha1_base64="CetIetW2cEEPpsgVr7VNP9zXqjM=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDReqqJCLoRii66bKCvUATymQ6aYdOJmFmUiihG1/FjQtF3PoY7nwbp20W2vrDwMd/zuHM+YOEM6Ud59sqrK1vbG4Vt0s7u3v7B/bhUUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweh+Vm+PqVQsFo96klA/wgPBQkawNlbPPvE4FgNOUb2CPLnAWzSu9OyyU3XmQqvg5lCGXI2e/eX1Y5JGVGjCsVJd10m0n2GpGeF0WvJSRRNMRnhAuwYFjqjys/kBU3RunD4KY2me0Gju/p7IcKTUJApMZ4T1UC3XZuZ/tW6qwxs/YyJJNRVksShMOdIxmqWB+kxSovnEACaSmb8iMsQSE20yK5kQ3OWTV6F1WXWdqvtwVa7d5XEU4RTO4AJcuIYa1KEBTSAwhWd4hTfryXqx3q2PRWvBymeO4Y+szx9viJT+</latexit><latexit sha1_base64="CetIetW2cEEPpsgVr7VNP9zXqjM=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDReqqJCLoRii66bKCvUATymQ6aYdOJmFmUiihG1/FjQtF3PoY7nwbp20W2vrDwMd/zuHM+YOEM6Ud59sqrK1vbG4Vt0s7u3v7B/bhUUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweh+Vm+PqVQsFo96klA/wgPBQkawNlbPPvE4FgNOUb2CPLnAWzSu9OyyU3XmQqvg5lCGXI2e/eX1Y5JGVGjCsVJd10m0n2GpGeF0WvJSRRNMRnhAuwYFjqjys/kBU3RunD4KY2me0Gju/p7IcKTUJApMZ4T1UC3XZuZ/tW6qwxs/YyJJNRVksShMOdIxmqWB+kxSovnEACaSmb8iMsQSE20yK5kQ3OWTV6F1WXWdqvtwVa7d5XEU4RTO4AJcuIYa1KEBTSAwhWd4hTfryXqx3q2PRWvBymeO4Y+szx9viJT+</latexit><latexit sha1_base64="CetIetW2cEEPpsgVr7VNP9zXqjM=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDReqqJCLoRii66bKCvUATymQ6aYdOJmFmUiihG1/FjQtF3PoY7nwbp20W2vrDwMd/zuHM+YOEM6Ud59sqrK1vbG4Vt0s7u3v7B/bhUUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweh+Vm+PqVQsFo96klA/wgPBQkawNlbPPvE4FgNOUb2CPLnAWzSu9OyyU3XmQqvg5lCGXI2e/eX1Y5JGVGjCsVJd10m0n2GpGeF0WvJSRRNMRnhAuwYFjqjys/kBU3RunD4KY2me0Gju/p7IcKTUJApMZ4T1UC3XZuZ/tW6qwxs/YyJJNRVksShMOdIxmqWB+kxSovnEACaSmb8iMsQSE20yK5kQ3OWTV6F1WXWdqvtwVa7d5XEU4RTO4AJcuIYa1KEBTSAwhWd4hTfryXqx3q2PRWvBymeO4Y+szx9viJT+</latexit>

hHi = v
<latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit><latexit sha1_base64="pYxcUb25D5X86BoWVZJQk4cvfs4=">AAAB/nicbZDLSgMxFIbP1Futt6q4chMsgqsyI4JuhKKbLivYC3SGkklP29BMZkgyhTIUfBU3LhRx63O4821MLwtt/SHw8Z9zOCd/mAiujet+O7m19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqlGwSXWDTcCW4lCGoUCm+HwflpvjlBpHstHM04wiGhf8h5n1FirUzzxBZV9gaRKfDWnWzLqFEtu2Z2JrIK3gBIsVOsUv/xuzNIIpWGCat323MQEGVWGM4GTgp9qTCgb0j62LUoaoQ6y2fkTcm6dLunFyj5pyMz9PZHRSOtxFNrOiJqBXq5Nzf9q7dT0boKMyyQ1KNl8US8VxMRkmgXpcoXMiLEFyhS3txI2oIoyYxMr2BC85S+vQuOy7Lll7+GqVLlbxJGHUziDC/DgGipQhRrUgUEGz/AKb86T8+K8Ox/z1pyzmDmGP3I+fwCimJSc</latexit>



Solves Strong CP Problem

•                                                                 solves strong CP

• Parity is a symmetry

•                 forbidden

• No contribution from Yukawa sectors

arg det

✓
yu,d v 0

0 y⇤u,d v0

◆
= 0

<latexit sha1_base64="7GxzZoRbVaMIkd/mBKj2nDXzWHA="></latexit><latexit sha1_base64="7GxzZoRbVaMIkd/mBKj2nDXzWHA="></latexit><latexit sha1_base64="7GxzZoRbVaMIkd/mBKj2nDXzWHA="></latexit><latexit sha1_base64="7GxzZoRbVaMIkd/mBKj2nDXzWHA="></latexit>

SU(3)⇥ (SU(2)⇥ U(1))⇥ (SU(2)0 ⇥ U(1)0)
<latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit>

✓

32⇡2
GG̃

<latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit>

Babu, Chang, Senjanovic (1991)
Hall, Harigaya (2018)



Mirror Dark Matter

• Natural DM candidate lightest               particle,

• DM mass                                        (1-       TeV)

U(1)0EM
<latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit>

me0 = ye0v
0 = me

v0

v
<latexit sha1_base64="kE4PdI1bBcHGVgwjWrv4O/dSAu0=">AAACDXicbZDLSsNAFIYn9VbrrerSzWCVuiqJCLoRim5cVrAXaEuYTE/aoTNJmJkUSsgLuPFV3LhQxK17d76N0zQLbf1h4OM/53Dm/F7EmdK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUuFsaTQpCEPZccjCjgLoKmZ5tCJJBDhcWh749tZvT0BqVgYPOhpBH1BhgHzGSXaWG75RLgJVFN8jacZTKoGhQu450tCk0k1TSapW67YNTsTXgYnhwrK1XDLX71BSGMBgaacKNV17Ej3EyI1oxzSUi9WEBE6JkPoGgyIANVPsmtSfGqcAfZDaV6gceb+nkiIUGoqPNMpiB6pxdrM/K/WjbV/1U9YEMUaAjpf5Mcc6xDPosEDJoFqPjVAqGTmr5iOiIlBmwBLJgRn8eRlaJ3XHLvm3F9U6jd5HEV0hI7RGXLQJaqjO9RATUTRI3pGr+jNerJerHfrY95asPKZQ/RH1ucPlm6aog==</latexit><latexit sha1_base64="kE4PdI1bBcHGVgwjWrv4O/dSAu0=">AAACDXicbZDLSsNAFIYn9VbrrerSzWCVuiqJCLoRim5cVrAXaEuYTE/aoTNJmJkUSsgLuPFV3LhQxK17d76N0zQLbf1h4OM/53Dm/F7EmdK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUuFsaTQpCEPZccjCjgLoKmZ5tCJJBDhcWh749tZvT0BqVgYPOhpBH1BhgHzGSXaWG75RLgJVFN8jacZTKoGhQu450tCk0k1TSapW67YNTsTXgYnhwrK1XDLX71BSGMBgaacKNV17Ej3EyI1oxzSUi9WEBE6JkPoGgyIANVPsmtSfGqcAfZDaV6gceb+nkiIUGoqPNMpiB6pxdrM/K/WjbV/1U9YEMUaAjpf5Mcc6xDPosEDJoFqPjVAqGTmr5iOiIlBmwBLJgRn8eRlaJ3XHLvm3F9U6jd5HEV0hI7RGXLQJaqjO9RATUTRI3pGr+jNerJerHfrY95asPKZQ/RH1ucPlm6aog==</latexit><latexit sha1_base64="kE4PdI1bBcHGVgwjWrv4O/dSAu0=">AAACDXicbZDLSsNAFIYn9VbrrerSzWCVuiqJCLoRim5cVrAXaEuYTE/aoTNJmJkUSsgLuPFV3LhQxK17d76N0zQLbf1h4OM/53Dm/F7EmdK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUuFsaTQpCEPZccjCjgLoKmZ5tCJJBDhcWh749tZvT0BqVgYPOhpBH1BhgHzGSXaWG75RLgJVFN8jacZTKoGhQu450tCk0k1TSapW67YNTsTXgYnhwrK1XDLX71BSGMBgaacKNV17Ej3EyI1oxzSUi9WEBE6JkPoGgyIANVPsmtSfGqcAfZDaV6gceb+nkiIUGoqPNMpiB6pxdrM/K/WjbV/1U9YEMUaAjpf5Mcc6xDPosEDJoFqPjVAqGTmr5iOiIlBmwBLJgRn8eRlaJ3XHLvm3F9U6jd5HEV0hI7RGXLQJaqjO9RATUTRI3pGr+jNerJerHfrY95asPKZQ/RH1ucPlm6aog==</latexit><latexit sha1_base64="kE4PdI1bBcHGVgwjWrv4O/dSAu0=">AAACDXicbZDLSsNAFIYn9VbrrerSzWCVuiqJCLoRim5cVrAXaEuYTE/aoTNJmJkUSsgLuPFV3LhQxK17d76N0zQLbf1h4OM/53Dm/F7EmdK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUuFsaTQpCEPZccjCjgLoKmZ5tCJJBDhcWh749tZvT0BqVgYPOhpBH1BhgHzGSXaWG75RLgJVFN8jacZTKoGhQu450tCk0k1TSapW67YNTsTXgYnhwrK1XDLX71BSGMBgaacKNV17Ej3EyI1oxzSUi9WEBE6JkPoGgyIANVPsmtSfGqcAfZDaV6gceb+nkiIUGoqPNMpiB6pxdrM/K/WjbV/1U9YEMUaAjpf5Mcc6xDPosEDJoFqPjVAqGTmr5iOiIlBmwBLJgRn8eRlaJ3XHLvm3F9U6jd5HEV0hI7RGXLQJaqjO9RATUTRI3pGr+jNerJerHfrY95asPKZQ/RH1ucPlm6aog==</latexit>
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e', u', d' Masses

e0
<latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit><latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit><latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit>

Mirror Spectrum

104
<latexit sha1_base64="6X4mgsm/vujnCiiGhVruP47Tahk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8lKQY9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHrDbtlyu4iudAq8TPSQVyNPrlr95A0TRm0lJBjOn6OLFBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187RWdOGaBIaVfSorn6eyIjsTGTOHSdMbEjs+zNxP+8bmqjqyDjMkktk3SxKEoFsgrNXkcDrhm1YuIIoZq7WxEdEU2odQGVXAj+8surpHVR9XHVv6tV6td5HEU4gVM4Bx8uoQ630IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5A9UzjqE=</latexit><latexit sha1_base64="6X4mgsm/vujnCiiGhVruP47Tahk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8lKQY9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHrDbtlyu4iudAq8TPSQVyNPrlr95A0TRm0lJBjOn6OLFBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187RWdOGaBIaVfSorn6eyIjsTGTOHSdMbEjs+zNxP+8bmqjqyDjMkktk3SxKEoFsgrNXkcDrhm1YuIIoZq7WxEdEU2odQGVXAj+8surpHVR9XHVv6tV6td5HEU4gVM4Bx8uoQ630IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5A9UzjqE=</latexit><latexit sha1_base64="6X4mgsm/vujnCiiGhVruP47Tahk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8lKQY9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHrDbtlyu4iudAq8TPSQVyNPrlr95A0TRm0lJBjOn6OLFBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187RWdOGaBIaVfSorn6eyIjsTGTOHSdMbEjs+zNxP+8bmqjqyDjMkktk3SxKEoFsgrNXkcDrhm1YuIIoZq7WxEdEU2odQGVXAj+8surpHVR9XHVv6tV6td5HEU4gVM4Bx8uoQ630IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5A9UzjqE=</latexit><latexit sha1_base64="6X4mgsm/vujnCiiGhVruP47Tahk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8lKQY9FLx4r2A9o15JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aRqWasiZVQulOSAwTXLKm5VawTqIZiUPB2uH4Zua3n5g2XMl7O0lYEJOh5BGnxDqp5eOHrDbtlyu4iudAq8TPSQVyNPrlr95A0TRm0lJBjOn6OLFBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187RWdOGaBIaVfSorn6eyIjsTGTOHSdMbEjs+zNxP+8bmqjqyDjMkktk3SxKEoFsgrNXkcDrhm1YuIIoZq7WxEdEU2odQGVXAj+8surpHVR9XHVv6tV6td5HEU4gVM4Bx8uoQ630IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5A9UzjqE=</latexit>



Signals: Neutron EDM

• Higher dimensional operators generate

•  

✓
<latexit sha1_base64="JqEnYvV6PtsKBJYmBVwEpjIMANw=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4NhwbXUpt2xCxIoaCBAiW0EwMsjiS0ovHtzG89gbFCqwecJBDGbKjEQHCGTmp2cQTIeuWKX/XnoKskyEmF5Kj3yl/dvuZpDAq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOKxWDDbH7tlJ45pU8H2rhSSOfq74mMxdZO4sh1xgxHdtmbif95nRQH12EmVJIiKL5YNEglRU1nr9O+MMBRThxh3Ah3K+UjZhhHF1DJhRAsv7xKmhfVwK8G95eV2k0eR5GckFNyTgJyRWrkjtRJg3DySJ7JK3nztPfivXsfi9aCl88ckz/wPn8Ao/ePKA==</latexit><latexit sha1_base64="JqEnYvV6PtsKBJYmBVwEpjIMANw=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4NhwbXUpt2xCxIoaCBAiW0EwMsjiS0ovHtzG89gbFCqwecJBDGbKjEQHCGTmp2cQTIeuWKX/XnoKskyEmF5Kj3yl/dvuZpDAq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOKxWDDbH7tlJ45pU8H2rhSSOfq74mMxdZO4sh1xgxHdtmbif95nRQH12EmVJIiKL5YNEglRU1nr9O+MMBRThxh3Ah3K+UjZhhHF1DJhRAsv7xKmhfVwK8G95eV2k0eR5GckFNyTgJyRWrkjtRJg3DySJ7JK3nztPfivXsfi9aCl88ckz/wPn8Ao/ePKA==</latexit><latexit sha1_base64="JqEnYvV6PtsKBJYmBVwEpjIMANw=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4NhwbXUpt2xCxIoaCBAiW0EwMsjiS0ovHtzG89gbFCqwecJBDGbKjEQHCGTmp2cQTIeuWKX/XnoKskyEmF5Kj3yl/dvuZpDAq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOKxWDDbH7tlJ45pU8H2rhSSOfq74mMxdZO4sh1xgxHdtmbif95nRQH12EmVJIiKL5YNEglRU1nr9O+MMBRThxh3Ah3K+UjZhhHF1DJhRAsv7xKmhfVwK8G95eV2k0eR5GckFNyTgJyRWrkjtRJg3DySJ7JK3nztPfivXsfi9aCl88ckz/wPn8Ao/ePKA==</latexit><latexit sha1_base64="JqEnYvV6PtsKBJYmBVwEpjIMANw=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4NhwbXUpt2xCxIoaCBAiW0EwMsjiS0ovHtzG89gbFCqwecJBDGbKjEQHCGTmp2cQTIeuWKX/XnoKskyEmF5Kj3yl/dvuZpDAq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOKxWDDbH7tlJ45pU8H2rhSSOfq74mMxdZO4sh1xgxHdtmbif95nRQH12EmVJIiKL5YNEglRU1nr9O+MMBRThxh3Ah3K+UjZhhHF1DJhRAsv7xKmhfVwK8G95eV2k0eR5GckFNyTgJyRWrkjtRJg3DySJ7JK3nztPfivXsfi9aCl88ckz/wPn8Ao/ePKA==</latexit>

L6 =
C

M2
Pl

�
|H|2 � |H 0|2

�
GG̃

<latexit sha1_base64="0KjAUqdm96fWR7ReiUzj7DjtaYI="></latexit><latexit sha1_base64="0KjAUqdm96fWR7ReiUzj7DjtaYI="></latexit><latexit sha1_base64="0KjAUqdm96fWR7ReiUzj7DjtaYI="></latexit><latexit sha1_base64="0KjAUqdm96fWR7ReiUzj7DjtaYI="></latexit>

✓ = 32⇡2C

✓
v0

MPl

◆2

= 5⇥ 10�11C

✓
v0

1012 GeV

◆2

<latexit sha1_base64="vpT1F4L3Kw0pyAGqzdQyRBLive8="></latexit><latexit sha1_base64="vpT1F4L3Kw0pyAGqzdQyRBLive8="></latexit><latexit sha1_base64="vpT1F4L3Kw0pyAGqzdQyRBLive8="></latexit><latexit sha1_base64="vpT1F4L3Kw0pyAGqzdQyRBLive8="></latexit>

• Current neutron EDM limit ✓ < 10�10
<latexit sha1_base64="VDavRC0kGuz1X24Q6A5Do8NNUg4=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwYpgRQQ8egl48RjAPSNYwO5lNhsw+mOlVwppP8eJBEa9+iTf/xkmyB00saCiquunu8hMlDRDy7Swtr6yurRc2iptb2zu7bmmvYeJUc1HnsYp1y2dGKBmJOkhQopVowUJfiaY/vJ74zQehjYyjOxglwgtZP5KB5Ays1HVLHRgIYPgSU3KfnVAy7rplUiFT4EVCc1JGOWpd96vTi3kaigi4Ysa0KUnAy5gGyZUYFzupEQnjQ9YXbUsjFgrjZdPTx/jIKj0cxNpWBHiq/p7IWGjMKPRtZ8hgYOa9ifif104huPAyGSUpiIjPFgWpwhDjSQ64J7XgoEaWMK6lvRXzAdOMg02raEOg8y8vksZphZIKvT0rV6/yOAroAB2iY0TROaqiG1RDdcTRI3pGr+jNeXJenHfnY9a65OQz++gPnM8fBhOSiA==</latexit><latexit sha1_base64="VDavRC0kGuz1X24Q6A5Do8NNUg4=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwYpgRQQ8egl48RjAPSNYwO5lNhsw+mOlVwppP8eJBEa9+iTf/xkmyB00saCiquunu8hMlDRDy7Swtr6yurRc2iptb2zu7bmmvYeJUc1HnsYp1y2dGKBmJOkhQopVowUJfiaY/vJ74zQehjYyjOxglwgtZP5KB5Ays1HVLHRgIYPgSU3KfnVAy7rplUiFT4EVCc1JGOWpd96vTi3kaigi4Ysa0KUnAy5gGyZUYFzupEQnjQ9YXbUsjFgrjZdPTx/jIKj0cxNpWBHiq/p7IWGjMKPRtZ8hgYOa9ifif104huPAyGSUpiIjPFgWpwhDjSQ64J7XgoEaWMK6lvRXzAdOMg02raEOg8y8vksZphZIKvT0rV6/yOAroAB2iY0TROaqiG1RDdcTRI3pGr+jNeXJenHfnY9a65OQz++gPnM8fBhOSiA==</latexit><latexit sha1_base64="VDavRC0kGuz1X24Q6A5Do8NNUg4=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwYpgRQQ8egl48RjAPSNYwO5lNhsw+mOlVwppP8eJBEa9+iTf/xkmyB00saCiquunu8hMlDRDy7Swtr6yurRc2iptb2zu7bmmvYeJUc1HnsYp1y2dGKBmJOkhQopVowUJfiaY/vJ74zQehjYyjOxglwgtZP5KB5Ays1HVLHRgIYPgSU3KfnVAy7rplUiFT4EVCc1JGOWpd96vTi3kaigi4Ysa0KUnAy5gGyZUYFzupEQnjQ9YXbUsjFgrjZdPTx/jIKj0cxNpWBHiq/p7IWGjMKPRtZ8hgYOa9ifif104huPAyGSUpiIjPFgWpwhDjSQ64J7XgoEaWMK6lvRXzAdOMg02raEOg8y8vksZphZIKvT0rV6/yOAroAB2iY0TROaqiG1RDdcTRI3pGr+jNeXJenHfnY9a65OQz++gPnM8fBhOSiA==</latexit><latexit sha1_base64="VDavRC0kGuz1X24Q6A5Do8NNUg4=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwYpgRQQ8egl48RjAPSNYwO5lNhsw+mOlVwppP8eJBEa9+iTf/xkmyB00saCiquunu8hMlDRDy7Swtr6yurRc2iptb2zu7bmmvYeJUc1HnsYp1y2dGKBmJOkhQopVowUJfiaY/vJ74zQehjYyjOxglwgtZP5KB5Ays1HVLHRgIYPgSU3KfnVAy7rplUiFT4EVCc1JGOWpd96vTi3kaigi4Ysa0KUnAy5gGyZUYFzupEQnjQ9YXbUsjFgrjZdPTx/jIKj0cxNpWBHiq/p7IWGjMKPRtZ8hgYOa9ifif104huPAyGSUpiIjPFgWpwhDjSQ64J7XgoEaWMK6lvRXzAdOMg02raEOg8y8vksZphZIKvT0rV6/yOAroAB2iY0TROaqiG1RDdcTRI3pGr+jNeXJenHfnY9a65OQz++gPnM8fBhOSiA==</latexit>

Baker, et al (2006)



Signals: Kinetic Mixing

•                                   allowed

• Generated by

L � �✏B
2

Bµ⌫B0
µ⌫

<latexit sha1_base64="iMbtMedwDy6HIzI802fLPuxC8/o="></latexit><latexit sha1_base64="iMbtMedwDy6HIzI802fLPuxC8/o="></latexit><latexit sha1_base64="iMbtMedwDy6HIzI802fLPuxC8/o="></latexit><latexit sha1_base64="iMbtMedwDy6HIzI802fLPuxC8/o="></latexit>

�0 �

q0 q

⇡ 10�8
<latexit sha1_base64="9CS0tco401Qt8hWXaxu+R3Lwpbg=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCF8uuCPZY9OKxgv2Adi3ZNNuGZpMlyYp16S/x4kERr/4Ub/4b03YP2vpg4PHeDDPzwoQzbTzv21lZXVvf2CxsFbd3dvdK7v5BU8tUEdogkkvVDrGmnAnaMMxw2k4UxXHIaSscXU/91gNVmklxZ8YJDWI8ECxiBBsr9dxSFyeJko/I9+6zs+qk55a9ijcDWiZ+TsqQo95zv7p9SdKYCkM41rrje4kJMqwMI5xOit1U0wSTER7QjqUCx1QH2ezwCTqxSh9FUtkSBs3U3xMZjrUex6HtjLEZ6kVvKv7ndVITVYOMiSQ1VJD5oijlyEg0TQH1maLE8LElmChmb0VkiBUmxmZVtCH4iy8vk+Z5xfcq/u1FuXaVx1GAIziGU/DhEmpwA3VoAIEUnuEV3pwn58V5dz7mrStOPnMIf+B8/gC0K5Jz</latexit><latexit sha1_base64="9CS0tco401Qt8hWXaxu+R3Lwpbg=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCF8uuCPZY9OKxgv2Adi3ZNNuGZpMlyYp16S/x4kERr/4Ub/4b03YP2vpg4PHeDDPzwoQzbTzv21lZXVvf2CxsFbd3dvdK7v5BU8tUEdogkkvVDrGmnAnaMMxw2k4UxXHIaSscXU/91gNVmklxZ8YJDWI8ECxiBBsr9dxSFyeJko/I9+6zs+qk55a9ijcDWiZ+TsqQo95zv7p9SdKYCkM41rrje4kJMqwMI5xOit1U0wSTER7QjqUCx1QH2ezwCTqxSh9FUtkSBs3U3xMZjrUex6HtjLEZ6kVvKv7ndVITVYOMiSQ1VJD5oijlyEg0TQH1maLE8LElmChmb0VkiBUmxmZVtCH4iy8vk+Z5xfcq/u1FuXaVx1GAIziGU/DhEmpwA3VoAIEUnuEV3pwn58V5dz7mrStOPnMIf+B8/gC0K5Jz</latexit><latexit sha1_base64="9CS0tco401Qt8hWXaxu+R3Lwpbg=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCF8uuCPZY9OKxgv2Adi3ZNNuGZpMlyYp16S/x4kERr/4Ub/4b03YP2vpg4PHeDDPzwoQzbTzv21lZXVvf2CxsFbd3dvdK7v5BU8tUEdogkkvVDrGmnAnaMMxw2k4UxXHIaSscXU/91gNVmklxZ8YJDWI8ECxiBBsr9dxSFyeJko/I9+6zs+qk55a9ijcDWiZ+TsqQo95zv7p9SdKYCkM41rrje4kJMqwMI5xOit1U0wSTER7QjqUCx1QH2ezwCTqxSh9FUtkSBs3U3xMZjrUex6HtjLEZ6kVvKv7ndVITVYOMiSQ1VJD5oijlyEg0TQH1maLE8LElmChmb0VkiBUmxmZVtCH4iy8vk+Z5xfcq/u1FuXaVx1GAIziGU/DhEmpwA3VoAIEUnuEV3pwn58V5dz7mrStOPnMIf+B8/gC0K5Jz</latexit><latexit sha1_base64="9CS0tco401Qt8hWXaxu+R3Lwpbg=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCF8uuCPZY9OKxgv2Adi3ZNNuGZpMlyYp16S/x4kERr/4Ub/4b03YP2vpg4PHeDDPzwoQzbTzv21lZXVvf2CxsFbd3dvdK7v5BU8tUEdogkkvVDrGmnAnaMMxw2k4UxXHIaSscXU/91gNVmklxZ8YJDWI8ECxiBBsr9dxSFyeJko/I9+6zs+qk55a9ijcDWiZ+TsqQo95zv7p9SdKYCkM41rrje4kJMqwMI5xOit1U0wSTER7QjqUCx1QH2ezwCTqxSh9FUtkSBs3U3xMZjrUex6HtjLEZ6kVvKv7ndVITVYOMiSQ1VJD5oijlyEg0TQH1maLE8LElmChmb0VkiBUmxmZVtCH4iy8vk+Z5xfcq/u1FuXaVx1GAIziGU/DhEmpwA3VoAIEUnuEV3pwn58V5dz7mrStOPnMIf+B8/gC0K5Jz</latexit>

(Calculable from 4-loop QCD beta function)
van Ritbergen, Vermaseren, Larin (1997)



Signals: Kinetic Mixing
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• For ex,

• No dangerous mixed hadrons

• Gravitational wave signatures from                             PT

• Needs axion to solve Strong CP

Other Higgs Parity Models

•                                                                 not uniqueSU(3)⇥ (SU(2)⇥ U(1))⇥ (SU(2)0 ⇥ U(1)0)
<latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit><latexit sha1_base64="LzDjHr5VrCEBiPbHliTG1jrgJmw=">AAACJ3icbVDLSsNAFJ3UV62vqEs3g0WabkpSBV1J0Y3LiqYttKFMppN26GQSZiZCCf0bN/6KG0FFdOmfOG2D1NYDA+eecy937vFjRqWy7S8jt7K6tr6R3yxsbe/s7pn7Bw0ZJQITF0csEi0fScIoJ66iipFWLAgKfUaa/vB64jcfiJA04vdqFBMvRH1OA4qR0lLXvLxzrdMy7CgaEgktXVV/K9dyygtWad4rlWHXLNoVewq4TJyMFEGGetd87fQinISEK8yQlG3HjpWXIqEoZmRc6CSSxAgPUZ+0NeVIL/PS6Z1jeKKVHgwioR9XcKrOT6QolHIU+rozRGogF72J+J/XTlRw4aWUx4kiHM8WBQmDKoKT0GCPCoIVG2mCsKD6rxAPkEBY6WgLOgRn8eRl0qhWHLvi3J4Va1dZHHlwBI6BBRxwDmrgBtSBCzB4BM/gDbwbT8aL8WF8zlpzRjZzCP7A+P4BvxmgTw==</latexit>

(SU(3)⇥ SU(2)⇥ U(1))⇥ ((SU(3)0 ⇥ SU(2)0 ⇥ U(1)0)
<latexit sha1_base64="M3D+TX5J07sz6zPf+UuHjPpiOVg=">AAACNXicbVDLTgIxFO3gC/E16tJNIzEMGzKDJrokunHhAqMDJDAhnVKgodOZtB0TMuGn3PgfrnThQmPc+gsWmBAe3qTJOeeem9t7/IhRqWz73cisrW9sbmW3czu7e/sH5uFRTYaxwMTFIQtFw0eSMMqJq6hipBEJggKfkbo/uBn3609ESBryRzWMiBegHqddipHSUtu8sx5c67wIW4oGREJNyjPiWk5xRqypsbDgLMxbC8W2mbdL9qTgKnBSkAdpVdvma6sT4jggXGGGpGw6dqS8BAlFMSOjXCuWJEJ4gHqkqSFHepeXTK4ewTOtdGA3FPpxBSfq/ESCAimHga+dAVJ9udwbi//1mrHqXnkJ5VGsCMfTRd2YQRXCcYSwQwXBig01QFhQ/VeI+0ggrHTQOR2Cs3zyKqiVS45dcu4v8pXrNI4sOAGnwAIOuAQVcAuqwAUYPIM38Am+jBfjw/g2fqbWjJHOHIOFMn7/ABD+pPQ=</latexit><latexit sha1_base64="M3D+TX5J07sz6zPf+UuHjPpiOVg=">AAACNXicbVDLTgIxFO3gC/E16tJNIzEMGzKDJrokunHhAqMDJDAhnVKgodOZtB0TMuGn3PgfrnThQmPc+gsWmBAe3qTJOeeem9t7/IhRqWz73cisrW9sbmW3czu7e/sH5uFRTYaxwMTFIQtFw0eSMMqJq6hipBEJggKfkbo/uBn3609ESBryRzWMiBegHqddipHSUtu8sx5c67wIW4oGREJNyjPiWk5xRqypsbDgLMxbC8W2mbdL9qTgKnBSkAdpVdvma6sT4jggXGGGpGw6dqS8BAlFMSOjXCuWJEJ4gHqkqSFHepeXTK4ewTOtdGA3FPpxBSfq/ESCAimHga+dAVJ9udwbi//1mrHqXnkJ5VGsCMfTRd2YQRXCcYSwQwXBig01QFhQ/VeI+0ggrHTQOR2Cs3zyKqiVS45dcu4v8pXrNI4sOAGnwAIOuAQVcAuqwAUYPIM38Am+jBfjw/g2fqbWjJHOHIOFMn7/ABD+pPQ=</latexit><latexit sha1_base64="M3D+TX5J07sz6zPf+UuHjPpiOVg=">AAACNXicbVDLTgIxFO3gC/E16tJNIzEMGzKDJrokunHhAqMDJDAhnVKgodOZtB0TMuGn3PgfrnThQmPc+gsWmBAe3qTJOeeem9t7/IhRqWz73cisrW9sbmW3czu7e/sH5uFRTYaxwMTFIQtFw0eSMMqJq6hipBEJggKfkbo/uBn3609ESBryRzWMiBegHqddipHSUtu8sx5c67wIW4oGREJNyjPiWk5xRqypsbDgLMxbC8W2mbdL9qTgKnBSkAdpVdvma6sT4jggXGGGpGw6dqS8BAlFMSOjXCuWJEJ4gHqkqSFHepeXTK4ewTOtdGA3FPpxBSfq/ESCAimHga+dAVJ9udwbi//1mrHqXnkJ5VGsCMfTRd2YQRXCcYSwQwXBig01QFhQ/VeI+0ggrHTQOR2Cs3zyKqiVS45dcu4v8pXrNI4sOAGnwAIOuAQVcAuqwAUYPIM38Am+jBfjw/g2fqbWjJHOHIOFMn7/ABD+pPQ=</latexit><latexit sha1_base64="M3D+TX5J07sz6zPf+UuHjPpiOVg=">AAACNXicbVDLTgIxFO3gC/E16tJNIzEMGzKDJrokunHhAqMDJDAhnVKgodOZtB0TMuGn3PgfrnThQmPc+gsWmBAe3qTJOeeem9t7/IhRqWz73cisrW9sbmW3czu7e/sH5uFRTYaxwMTFIQtFw0eSMMqJq6hipBEJggKfkbo/uBn3609ESBryRzWMiBegHqddipHSUtu8sx5c67wIW4oGREJNyjPiWk5xRqypsbDgLMxbC8W2mbdL9qTgKnBSkAdpVdvma6sT4jggXGGGpGw6dqS8BAlFMSOjXCuWJEJ4gHqkqSFHepeXTK4ewTOtdGA3FPpxBSfq/ESCAimHga+dAVJ9udwbi//1mrHqXnkJ5VGsCMfTRd2YQRXCcYSwQwXBig01QFhQ/VeI+0ggrHTQOR2Cs3zyKqiVS45dcu4v8pXrNI4sOAGnwAIOuAQVcAuqwAUYPIM38Am+jBfjw/g2fqbWjJHOHIOFMn7/ABD+pPQ=</latexit>

Nf = 0
<latexit sha1_base64="+4CTHe5L8GzcS7GppgEnw3jFCMM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MWTVLAf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/O/PYT10bE6hEnCfcjOlQiFIyildr3/ZBcE7dfrrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NwpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYZXfiZUkiJXbLEoTCXBmMx+JwOhOUM5sYQyLeythI2opgxtQiUbgrf88ippXVQ9t+o9XFbqN3kcRTiBUzgHD2pQhztoQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBuz2OgA==</latexit><latexit sha1_base64="+4CTHe5L8GzcS7GppgEnw3jFCMM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MWTVLAf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/O/PYT10bE6hEnCfcjOlQiFIyildr3/ZBcE7dfrrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NwpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYZXfiZUkiJXbLEoTCXBmMx+JwOhOUM5sYQyLeythI2opgxtQiUbgrf88ippXVQ9t+o9XFbqN3kcRTiBUzgHD2pQhztoQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBuz2OgA==</latexit><latexit sha1_base64="+4CTHe5L8GzcS7GppgEnw3jFCMM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MWTVLAf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/O/PYT10bE6hEnCfcjOlQiFIyildr3/ZBcE7dfrrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NwpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYZXfiZUkiJXbLEoTCXBmMx+JwOhOUM5sYQyLeythI2opgxtQiUbgrf88ippXVQ9t+o9XFbqN3kcRTiBUzgHD2pQhztoQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBuz2OgA==</latexit><latexit sha1_base64="+4CTHe5L8GzcS7GppgEnw3jFCMM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MWTVLAf0Iay2W7apZtN2J0IJfRHePGgiFd/jzf/jds2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghkuheBMFSt5JNKdRIHk7GN/O/PYT10bE6hEnCfcjOlQiFIyildr3/ZBcE7dfrrhVdw6ySrycVCBHo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupYpG3PjZ/NwpObPKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//O6KYZXfiZUkiJXbLEoTCXBmMx+JwOhOUM5sYQyLeythI2opgxtQiUbgrf88ippXVQ9t+o9XFbqN3kcRTiBUzgHD2pQhztoQBMYjOEZXuHNSZwX5935WLQWnHzmGP7A+fwBuz2OgA==</latexit>

QCD0
<latexit sha1_base64="CpFudLAJDiYIMQRBg0XBYxZhmrY=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbRU9mVgh6L9eCxBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G00bmd5+o0iySj2YWU1/gsWQhI9hkUqtxfzksV9yquwBaJ15OKpCjOSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1313KrXqlXqd3kcRTiDc7gCD26gDg/QhDYQmMAzvMKbI5wX5935WLYWnHzmFP7A+fwBI2KNoQ==</latexit><latexit sha1_base64="CpFudLAJDiYIMQRBg0XBYxZhmrY=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbRU9mVgh6L9eCxBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G00bmd5+o0iySj2YWU1/gsWQhI9hkUqtxfzksV9yquwBaJ15OKpCjOSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1313KrXqlXqd3kcRTiDc7gCD26gDg/QhDYQmMAzvMKbI5wX5935WLYWnHzmFP7A+fwBI2KNoQ==</latexit><latexit sha1_base64="CpFudLAJDiYIMQRBg0XBYxZhmrY=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbRU9mVgh6L9eCxBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G00bmd5+o0iySj2YWU1/gsWQhI9hkUqtxfzksV9yquwBaJ15OKpCjOSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1313KrXqlXqd3kcRTiDc7gCD26gDg/QhDYQmMAzvMKbI5wX5935WLYWnHzmFP7A+fwBI2KNoQ==</latexit><latexit sha1_base64="CpFudLAJDiYIMQRBg0XBYxZhmrY=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbRU9mVgh6L9eCxBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G00bmd5+o0iySj2YWU1/gsWQhI9hkUqtxfzksV9yquwBaJ15OKpCjOSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1313KrXqlXqd3kcRTiDc7gCD26gDg/QhDYQmMAzvMKbI5wX5935WLYWnHzmFP7A+fwBI2KNoQ==</latexit>

Dunsky, Hall, Harigaya (2019) arXiv:1908.02756 

⇤�1
QCD

<latexit sha1_base64="pIP8I1na+91trWHXQV7zPuFjgsk=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4sSQi6LJYFy5ctGAf0MYwmUzaoZMHMxOxhPyKGxeKuPVH3Pk3TtsstPXAwOGcc7l3jpdwJpVlfRsrq2vrG5ulrfL2zu7evnlQ6cg4FYS2Scxj0fOwpJxFtK2Y4rSXCIpDj9OuN25M/e4jFZLF0b2aJNQJ8TBiASNYack1K4M7Hfaxm7UaN/lDdmbnrlm1atYMaJnYBalCgaZrfg38mKQhjRThWMq+bSXKybBQjHCalweppAkmYzykfU0jHFLpZLPbc3SiFR8FsdAvUmim/p7IcCjlJPR0MsRqJBe9qfif109VcOVkLEpSRSMyXxSkHKkYTYtAPhOUKD7RBBPB9K2IjLDAROm6yroEe/HLy6RzXrOtmt26qNavizpKcATHcAo2XEIdbqEJbSDwBM/wCm9GbrwY78bHPLpiFDOH8AfG5w8vm5Pf</latexit><latexit sha1_base64="pIP8I1na+91trWHXQV7zPuFjgsk=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4sSQi6LJYFy5ctGAf0MYwmUzaoZMHMxOxhPyKGxeKuPVH3Pk3TtsstPXAwOGcc7l3jpdwJpVlfRsrq2vrG5ulrfL2zu7evnlQ6cg4FYS2Scxj0fOwpJxFtK2Y4rSXCIpDj9OuN25M/e4jFZLF0b2aJNQJ8TBiASNYack1K4M7Hfaxm7UaN/lDdmbnrlm1atYMaJnYBalCgaZrfg38mKQhjRThWMq+bSXKybBQjHCalweppAkmYzykfU0jHFLpZLPbc3SiFR8FsdAvUmim/p7IcCjlJPR0MsRqJBe9qfif109VcOVkLEpSRSMyXxSkHKkYTYtAPhOUKD7RBBPB9K2IjLDAROm6yroEe/HLy6RzXrOtmt26qNavizpKcATHcAo2XEIdbqEJbSDwBM/wCm9GbrwY78bHPLpiFDOH8AfG5w8vm5Pf</latexit><latexit sha1_base64="pIP8I1na+91trWHXQV7zPuFjgsk=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4sSQi6LJYFy5ctGAf0MYwmUzaoZMHMxOxhPyKGxeKuPVH3Pk3TtsstPXAwOGcc7l3jpdwJpVlfRsrq2vrG5ulrfL2zu7evnlQ6cg4FYS2Scxj0fOwpJxFtK2Y4rSXCIpDj9OuN25M/e4jFZLF0b2aJNQJ8TBiASNYack1K4M7Hfaxm7UaN/lDdmbnrlm1atYMaJnYBalCgaZrfg38mKQhjRThWMq+bSXKybBQjHCalweppAkmYzykfU0jHFLpZLPbc3SiFR8FsdAvUmim/p7IcCjlJPR0MsRqJBe9qfif109VcOVkLEpSRSMyXxSkHKkYTYtAPhOUKD7RBBPB9K2IjLDAROm6yroEe/HLy6RzXrOtmt26qNavizpKcATHcAo2XEIdbqEJbSDwBM/wCm9GbrwY78bHPLpiFDOH8AfG5w8vm5Pf</latexit><latexit sha1_base64="pIP8I1na+91trWHXQV7zPuFjgsk=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4sSQi6LJYFy5ctGAf0MYwmUzaoZMHMxOxhPyKGxeKuPVH3Pk3TtsstPXAwOGcc7l3jpdwJpVlfRsrq2vrG5ulrfL2zu7evnlQ6cg4FYS2Scxj0fOwpJxFtK2Y4rSXCIpDj9OuN25M/e4jFZLF0b2aJNQJ8TBiASNYack1K4M7Hfaxm7UaN/lDdmbnrlm1atYMaJnYBalCgaZrfg38mKQhjRThWMq+bSXKybBQjHCalweppAkmYzykfU0jHFLpZLPbc3SiFR8FsdAvUmim/p7IcCjlJPR0MsRqJBe9qfif109VcOVkLEpSRSMyXxSkHKkYTYtAPhOUKD7RBBPB9K2IjLDAROm6yroEe/HLy6RzXrOtmt26qNavizpKcATHcAo2XEIdbqEJbSDwBM/wCm9GbrwY78bHPLpiFDOH8AfG5w8vm5Pf</latexit> u0u0q
<latexit sha1_base64="JYG9xT6HdYz+Jf6TA5d3KzbBXiI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBapp5KIoMeiF48VTFtoQ9lsN+3SzSbuh1BCf4MXD4p49Qd589+4aXPQ1gcDj/dmmJkXppwp7brfTmltfWNzq7xd2dnd2z+oHh61VWIkoT5JeCK7IVaUM0F9zTSn3VRSHIecdsLJbe53nqhULBEPeprSIMYjwSJGsLaSb+qm/jio1tyGOwdaJV5BalCgNah+9YcJMTEVmnCsVM9zUx1kWGpGOJ1V+kbRFJMJHtGepQLHVAXZ/NgZOrPKEEWJtCU0mqu/JzIcKzWNQ9sZYz1Wy14u/uf1jI6ug4yJ1GgqyGJRZDjSCco/R0MmKdF8agkmktlbERljiYm2+VRsCN7yy6ukfdHw3IZ3f1lr3hRxlOEETuEcPLiCJtxBC3wgwOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AS6COVQ==</latexit><latexit sha1_base64="JYG9xT6HdYz+Jf6TA5d3KzbBXiI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBapp5KIoMeiF48VTFtoQ9lsN+3SzSbuh1BCf4MXD4p49Qd589+4aXPQ1gcDj/dmmJkXppwp7brfTmltfWNzq7xd2dnd2z+oHh61VWIkoT5JeCK7IVaUM0F9zTSn3VRSHIecdsLJbe53nqhULBEPeprSIMYjwSJGsLaSb+qm/jio1tyGOwdaJV5BalCgNah+9YcJMTEVmnCsVM9zUx1kWGpGOJ1V+kbRFJMJHtGepQLHVAXZ/NgZOrPKEEWJtCU0mqu/JzIcKzWNQ9sZYz1Wy14u/uf1jI6ug4yJ1GgqyGJRZDjSCco/R0MmKdF8agkmktlbERljiYm2+VRsCN7yy6ukfdHw3IZ3f1lr3hRxlOEETuEcPLiCJtxBC3wgwOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AS6COVQ==</latexit><latexit sha1_base64="JYG9xT6HdYz+Jf6TA5d3KzbBXiI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBapp5KIoMeiF48VTFtoQ9lsN+3SzSbuh1BCf4MXD4p49Qd589+4aXPQ1gcDj/dmmJkXppwp7brfTmltfWNzq7xd2dnd2z+oHh61VWIkoT5JeCK7IVaUM0F9zTSn3VRSHIecdsLJbe53nqhULBEPeprSIMYjwSJGsLaSb+qm/jio1tyGOwdaJV5BalCgNah+9YcJMTEVmnCsVM9zUx1kWGpGOJ1V+kbRFJMJHtGepQLHVAXZ/NgZOrPKEEWJtCU0mqu/JzIcKzWNQ9sZYz1Wy14u/uf1jI6ug4yJ1GgqyGJRZDjSCco/R0MmKdF8agkmktlbERljiYm2+VRsCN7yy6ukfdHw3IZ3f1lr3hRxlOEETuEcPLiCJtxBC3wgwOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AS6COVQ==</latexit><latexit sha1_base64="JYG9xT6HdYz+Jf6TA5d3KzbBXiI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBapp5KIoMeiF48VTFtoQ9lsN+3SzSbuh1BCf4MXD4p49Qd589+4aXPQ1gcDj/dmmJkXppwp7brfTmltfWNzq7xd2dnd2z+oHh61VWIkoT5JeCK7IVaUM0F9zTSn3VRSHIecdsLJbe53nqhULBEPeprSIMYjwSJGsLaSb+qm/jio1tyGOwdaJV5BalCgNah+9YcJMTEVmnCsVM9zUx1kWGpGOJ1V+kbRFJMJHtGepQLHVAXZ/NgZOrPKEEWJtCU0mqu/JzIcKzWNQ9sZYz1Wy14u/uf1jI6ug4yJ1GgqyGJRZDjSCco/R0MmKdF8agkmktlbERljiYm2+VRsCN7yy6ukfdHw3IZ3f1lr3hRxlOEETuEcPLiCJtxBC3wgwOAZXuHNEc6L8+58LFpLTjFzDH/gfP4AS6COVQ==</latexit>



Model 2

arXiv:2001.xxxxx

http://arxiv.org/abs/arXiv:1902.07726


Left-Right Higgs Parity

• (1) Extend      to RH weak sector

• (2) Identify      with spacetime parity

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

SU(2)L $ SU(2)R

~x $ �~x

q, l $ (q̄, l̄)†

HL $ HR
<latexit sha1_base64="UuRUKViHBVFq5M0sGr3QK8gMdDE="></latexit><latexit sha1_base64="UuRUKViHBVFq5M0sGr3QK8gMdDE="></latexit><latexit sha1_base64="UuRUKViHBVFq5M0sGr3QK8gMdDE="></latexit><latexit sha1_base64="UuRUKViHBVFq5M0sGr3QK8gMdDE="></latexit>



Left-Right Higgs Parity

• (1) Extend      to RH weak sector

• (2) Identify      with spacetime parity

• Implications?

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

Z2
<latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit><latexit sha1_base64="4NDyJTA4GAPRZKFe0OmstYmHCkQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe2oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDfcY2D</latexit>

SU(3)c ⇥ SU(2)L ⇥ SU(2)R ⇥ U(1)B�L ⇥ Z2
<latexit sha1_base64="8vnzb/hOkeVMSKWK6yYt/S18QaE="></latexit><latexit sha1_base64="8vnzb/hOkeVMSKWK6yYt/S18QaE="></latexit><latexit sha1_base64="8vnzb/hOkeVMSKWK6yYt/S18QaE="></latexit><latexit sha1_base64="8vnzb/hOkeVMSKWK6yYt/S18QaE="></latexit>

SU(3)c ⇥ SU(2)L ⇥ U(1)Y
<latexit sha1_base64="ZvR57gFExwN/2GhswW+ZgXhQ7SQ="></latexit><latexit sha1_base64="ZvR57gFExwN/2GhswW+ZgXhQ7SQ="></latexit><latexit sha1_base64="ZvR57gFExwN/2GhswW+ZgXhQ7SQ="></latexit><latexit sha1_base64="ZvR57gFExwN/2GhswW+ZgXhQ7SQ="></latexit>

SU(3)c ⇥ U(1)EM
<latexit sha1_base64="ho5bRBX48+Wh9kKuYbBbC+L3KrI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISFfRYFMGLUNHUQhPCZrttl+5uwu5GKKEXL/4VLx4U8ep/8Oa/cdvmoK0PBh7vzTAzL0oYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkw8HLNYtiKkCKOCeJpqRlqJJIhHjNxHg4uxf/9ApKKxuNPDhAQc9QTtUoy0kUJ7/9arHFdDDH1NOVHQq7jVMPMlh5fXo9AuOzVnAjhP3JyUQY5GaH/5nRinnAiNGVKq7TqJDjIkNcWMjEp+qkiC8AD1SNtQgczKIJt8MYKHRunAbixNCQ0n6u+JDHGlhjwynRzpvpr1xuJ/XjvV3bMgoyJJNRF4uqibMqhjOI4EdqgkWLOhIQhLam6FuI8kwtoEVzIhuLMvz5PmUc11au7NSbl+nsdRBHvgAFSAC05BHVyBBvAABo/gGbyCN+vJerHerY9pa8HKZ3bBH1ifP1Drloo=</latexit><latexit sha1_base64="ho5bRBX48+Wh9kKuYbBbC+L3KrI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISFfRYFMGLUNHUQhPCZrttl+5uwu5GKKEXL/4VLx4U8ep/8Oa/cdvmoK0PBh7vzTAzL0oYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkw8HLNYtiKkCKOCeJpqRlqJJIhHjNxHg4uxf/9ApKKxuNPDhAQc9QTtUoy0kUJ7/9arHFdDDH1NOVHQq7jVMPMlh5fXo9AuOzVnAjhP3JyUQY5GaH/5nRinnAiNGVKq7TqJDjIkNcWMjEp+qkiC8AD1SNtQgczKIJt8MYKHRunAbixNCQ0n6u+JDHGlhjwynRzpvpr1xuJ/XjvV3bMgoyJJNRF4uqibMqhjOI4EdqgkWLOhIQhLam6FuI8kwtoEVzIhuLMvz5PmUc11au7NSbl+nsdRBHvgAFSAC05BHVyBBvAABo/gGbyCN+vJerHerY9pa8HKZ3bBH1ifP1Drloo=</latexit><latexit sha1_base64="ho5bRBX48+Wh9kKuYbBbC+L3KrI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISFfRYFMGLUNHUQhPCZrttl+5uwu5GKKEXL/4VLx4U8ep/8Oa/cdvmoK0PBh7vzTAzL0oYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkw8HLNYtiKkCKOCeJpqRlqJJIhHjNxHg4uxf/9ApKKxuNPDhAQc9QTtUoy0kUJ7/9arHFdDDH1NOVHQq7jVMPMlh5fXo9AuOzVnAjhP3JyUQY5GaH/5nRinnAiNGVKq7TqJDjIkNcWMjEp+qkiC8AD1SNtQgczKIJt8MYKHRunAbixNCQ0n6u+JDHGlhjwynRzpvpr1xuJ/XjvV3bMgoyJJNRF4uqibMqhjOI4EdqgkWLOhIQhLam6FuI8kwtoEVzIhuLMvz5PmUc11au7NSbl+nsdRBHvgAFSAC05BHVyBBvAABo/gGbyCN+vJerHerY9pa8HKZ3bBH1ifP1Drloo=</latexit>

hHRi = vR
<latexit sha1_base64="mWJQIaVA40jj9FRhHW7Q+GimVOs=">AAACAnicbZDLSsNAFIZPvNZ6i7oSN4NFcFUSEXQjFN10WYu9QBPCZDpth04mYWZSKKG48VXcuFDErU/hzrdx2mahrT8MfPznHM6cP0w4U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKo4lYQ2SMxj2Q6xopwJ2tBMc9pOJMVRyGkrHN5N660RlYrF4kGPE+pHuC9YjxGsjRXYxx7Hos8pqgZ15Mk536BRUA/sklN2ZkLL4OZQgly1wP7yujFJIyo04Vipjusk2s+w1IxwOil6qaIJJkPcpx2DAkdU+dnshAk6M04X9WJpntBo5v6eyHCk1DgKTWeE9UAt1qbmf7VOqnvXfsZEkmoqyHxRL+VIx2iaB+oySYnmYwOYSGb+isgAS0y0Sa1oQnAXT16G5kXZdcru/WWpcpvHUYATOIVzcOEKKlCFGjSAwCM8wyu8WU/Wi/VufcxbV6x85gj+yPr8AW8dliY=</latexit><latexit sha1_base64="mWJQIaVA40jj9FRhHW7Q+GimVOs=">AAACAnicbZDLSsNAFIZPvNZ6i7oSN4NFcFUSEXQjFN10WYu9QBPCZDpth04mYWZSKKG48VXcuFDErU/hzrdx2mahrT8MfPznHM6cP0w4U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKo4lYQ2SMxj2Q6xopwJ2tBMc9pOJMVRyGkrHN5N660RlYrF4kGPE+pHuC9YjxGsjRXYxx7Hos8pqgZ15Mk536BRUA/sklN2ZkLL4OZQgly1wP7yujFJIyo04Vipjusk2s+w1IxwOil6qaIJJkPcpx2DAkdU+dnshAk6M04X9WJpntBo5v6eyHCk1DgKTWeE9UAt1qbmf7VOqnvXfsZEkmoqyHxRL+VIx2iaB+oySYnmYwOYSGb+isgAS0y0Sa1oQnAXT16G5kXZdcru/WWpcpvHUYATOIVzcOEKKlCFGjSAwCM8wyu8WU/Wi/VufcxbV6x85gj+yPr8AW8dliY=</latexit><latexit sha1_base64="mWJQIaVA40jj9FRhHW7Q+GimVOs=">AAACAnicbZDLSsNAFIZPvNZ6i7oSN4NFcFUSEXQjFN10WYu9QBPCZDpth04mYWZSKKG48VXcuFDErU/hzrdx2mahrT8MfPznHM6cP0w4U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKo4lYQ2SMxj2Q6xopwJ2tBMc9pOJMVRyGkrHN5N660RlYrF4kGPE+pHuC9YjxGsjRXYxx7Hos8pqgZ15Mk536BRUA/sklN2ZkLL4OZQgly1wP7yujFJIyo04Vipjusk2s+w1IxwOil6qaIJJkPcpx2DAkdU+dnshAk6M04X9WJpntBo5v6eyHCk1DgKTWeE9UAt1qbmf7VOqnvXfsZEkmoqyHxRL+VIx2iaB+oySYnmYwOYSGb+isgAS0y0Sa1oQnAXT16G5kXZdcru/WWpcpvHUYATOIVzcOEKKlCFGjSAwCM8wyu8WU/Wi/VufcxbV6x85gj+yPr8AW8dliY=</latexit><latexit sha1_base64="mWJQIaVA40jj9FRhHW7Q+GimVOs=">AAACAnicbZDLSsNAFIZPvNZ6i7oSN4NFcFUSEXQjFN10WYu9QBPCZDpth04mYWZSKKG48VXcuFDErU/hzrdx2mahrT8MfPznHM6cP0w4U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKo4lYQ2SMxj2Q6xopwJ2tBMc9pOJMVRyGkrHN5N660RlYrF4kGPE+pHuC9YjxGsjRXYxx7Hos8pqgZ15Mk536BRUA/sklN2ZkLL4OZQgly1wP7yujFJIyo04Vipjusk2s+w1IxwOil6qaIJJkPcpx2DAkdU+dnshAk6M04X9WJpntBo5v6eyHCk1DgKTWeE9UAt1qbmf7VOqnvXfsZEkmoqyHxRL+VIx2iaB+oySYnmYwOYSGb+isgAS0y0Sa1oQnAXT16G5kXZdcru/WWpcpvHUYATOIVzcOEKKlCFGjSAwCM8wyu8WU/Wi/VufcxbV6x85gj+yPr8AW8dliY=</latexit>

hHLi = v
<latexit sha1_base64="miaLSnOcIdB4TGBroQ3CkoYgVS4=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsFVSUTQjVB004WLCtYWmhAm00k7dDIJM5NCCd34Km5cKOLWx3Dn2zhts9DWAwMf597LnXvClDOlHefbKq2srq1vlDcrW9s7u3v2/sGjSjJJaIskPJGdECvKmaAtzTSnnVRSHIectsPh7bTeHlGpWCIe9Dilfoz7gkWMYG2swD7yOBZ9TlEjuEOenPM1GgV21ak5M6FlcAuoQqFmYH95vYRkMRWacKxU13VS7edYakY4nVS8TNEUkyHu065BgWOq/Hx2wASdGqeHokSaJzSaub8nchwrNY5D0xljPVCLtan5X62b6ejKz5lIM00FmS+KMo50gqZpoB6TlGg+NoCJZOaviAywxESbzComBHfx5GV4PK+5Ts29v6jWb4o4ynAMJ3AGLlxCHRrQhBYQmMAzvMKb9WS9WO/Wx7y1ZBUzh/BH1ucP/vyVWw==</latexit><latexit sha1_base64="miaLSnOcIdB4TGBroQ3CkoYgVS4=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsFVSUTQjVB004WLCtYWmhAm00k7dDIJM5NCCd34Km5cKOLWx3Dn2zhts9DWAwMf597LnXvClDOlHefbKq2srq1vlDcrW9s7u3v2/sGjSjJJaIskPJGdECvKmaAtzTSnnVRSHIectsPh7bTeHlGpWCIe9Dilfoz7gkWMYG2swD7yOBZ9TlEjuEOenPM1GgV21ak5M6FlcAuoQqFmYH95vYRkMRWacKxU13VS7edYakY4nVS8TNEUkyHu065BgWOq/Hx2wASdGqeHokSaJzSaub8nchwrNY5D0xljPVCLtan5X62b6ejKz5lIM00FmS+KMo50gqZpoB6TlGg+NoCJZOaviAywxESbzComBHfx5GV4PK+5Ts29v6jWb4o4ynAMJ3AGLlxCHRrQhBYQmMAzvMKb9WS9WO/Wx7y1ZBUzh/BH1ucP/vyVWw==</latexit><latexit sha1_base64="miaLSnOcIdB4TGBroQ3CkoYgVS4=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsFVSUTQjVB004WLCtYWmhAm00k7dDIJM5NCCd34Km5cKOLWx3Dn2zhts9DWAwMf597LnXvClDOlHefbKq2srq1vlDcrW9s7u3v2/sGjSjJJaIskPJGdECvKmaAtzTSnnVRSHIectsPh7bTeHlGpWCIe9Dilfoz7gkWMYG2swD7yOBZ9TlEjuEOenPM1GgV21ak5M6FlcAuoQqFmYH95vYRkMRWacKxU13VS7edYakY4nVS8TNEUkyHu065BgWOq/Hx2wASdGqeHokSaJzSaub8nchwrNY5D0xljPVCLtan5X62b6ejKz5lIM00FmS+KMo50gqZpoB6TlGg+NoCJZOaviAywxESbzComBHfx5GV4PK+5Ts29v6jWb4o4ynAMJ3AGLlxCHRrQhBYQmMAzvMKb9WS9WO/Wx7y1ZBUzh/BH1ucP/vyVWw==</latexit><latexit sha1_base64="miaLSnOcIdB4TGBroQ3CkoYgVS4=">AAACAHicbZDNSsNAFIVv6l+tf1EXLtwMFsFVSUTQjVB004WLCtYWmhAm00k7dDIJM5NCCd34Km5cKOLWx3Dn2zhts9DWAwMf597LnXvClDOlHefbKq2srq1vlDcrW9s7u3v2/sGjSjJJaIskPJGdECvKmaAtzTSnnVRSHIectsPh7bTeHlGpWCIe9Dilfoz7gkWMYG2swD7yOBZ9TlEjuEOenPM1GgV21ak5M6FlcAuoQqFmYH95vYRkMRWacKxU13VS7edYakY4nVS8TNEUkyHu065BgWOq/Hx2wASdGqeHokSaJzSaub8nchwrNY5D0xljPVCLtan5X62b6ejKz5lIM00FmS+KMo50gqZpoB6TlGg+NoCJZOaviAywxESbzComBHfx5GV4PK+5Ts29v6jWb4o4ynAMJ3AGLlxCHRrQhBYQmMAzvMKb9WS9WO/Wx7y1ZBUzh/BH1ucP/vyVWw==</latexit>



Solves Strong CP Problem

•                                                             solves strong CP

• Parity is a symmetry

•                 forbidden

• No contribution from (Hermitian) Yukawa sectors

✓

32⇡2
GG̃

<latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit><latexit sha1_base64="INK4dgSeddqDQDLQtjzmTapPRZw=">AAACC3icbVDJSgNBEO1xjXGLevTSJAiewkwU9Bj0EI8RzAKZGHo6NUmTnoXuGiEMc/fir3jxoIhXf8Cbf2NnOWjig4LHe1VU1fNiKTTa9re1srq2vrGZ28pv7+zu7RcODps6ShSHBo9kpNoe0yBFCA0UKKEdK2CBJ6Hlja4nfusBlBZReIfjGLoBG4TCF5yhkXqFousrxlMXh4AsS88qbizuKxmtUReF7ENay3qFkl22p6DLxJmTEpmj3it8uf2IJwGEyCXTuuPYMXZTplBwCVneTTTEjI/YADqGhiwA3U2nv2T0xCh96kfKVIh0qv6eSFmg9TjwTGfAcKgXvYn4n9dJ0L/spiKME4SQzxb5iaQY0UkwtC8UcJRjQxhXwtxK+ZCZcNDElzchOIsvL5NmpezYZef2vFS9mseRI8ekSE6JQy5IldyQOmkQTh7JM3klb9aT9WK9Wx+z1hVrPnNE/sD6/AGOXpq3</latexit>

Babu, Chang, Senjanovic (1991)

arg detMu,d = arg detM†
u,d = 0

<latexit sha1_base64="5zTT4AOxa4ihfkR+bIPPsIKQycE=">AAACJnicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdONGqGAf0MQymdykQycPZiZCCfkaN/6KGxcVEXd+itPHorYeGDiccy537vFSzqSyrG9jZXVtfWOztFXe3tnd2zcPDlsyyQSFJk14IjoekcBZDE3FFIdOKoBEHoe2N7gd++1nEJIl8aMapuBGJIxZwChRWuqZNYeIEDs+qNzxgvy+KHp5du4XuIYXnCfHJ2EIYi5h9cyKVbUmwMvEnpEKmqHRM0eOn9AsglhRTqTs2laq3JwIxSiHouxkElJCBySErqYxiUC6+eTMAp9qxcdBIvSLFZ6o8xM5iaQcRp5ORkT15aI3Fv/zupkKrt2cxWmmIKbTRUHGsUrwuDPsMwFU8aEmhAqm/4ppnwhClW62rEuwF09eJq2Lqm1V7YfLSv1mVkcJHaMTdIZsdIXq6A41UBNR9ILe0Ah9GK/Gu/FpfE2jK8Zs5gj9gfHzCwSupXM=</latexit><latexit sha1_base64="5zTT4AOxa4ihfkR+bIPPsIKQycE=">AAACJnicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdONGqGAf0MQymdykQycPZiZCCfkaN/6KGxcVEXd+itPHorYeGDiccy537vFSzqSyrG9jZXVtfWOztFXe3tnd2zcPDlsyyQSFJk14IjoekcBZDE3FFIdOKoBEHoe2N7gd++1nEJIl8aMapuBGJIxZwChRWuqZNYeIEDs+qNzxgvy+KHp5du4XuIYXnCfHJ2EIYi5h9cyKVbUmwMvEnpEKmqHRM0eOn9AsglhRTqTs2laq3JwIxSiHouxkElJCBySErqYxiUC6+eTMAp9qxcdBIvSLFZ6o8xM5iaQcRp5ORkT15aI3Fv/zupkKrt2cxWmmIKbTRUHGsUrwuDPsMwFU8aEmhAqm/4ppnwhClW62rEuwF09eJq2Lqm1V7YfLSv1mVkcJHaMTdIZsdIXq6A41UBNR9ILe0Ah9GK/Gu/FpfE2jK8Zs5gj9gfHzCwSupXM=</latexit><latexit sha1_base64="5zTT4AOxa4ihfkR+bIPPsIKQycE=">AAACJnicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdONGqGAf0MQymdykQycPZiZCCfkaN/6KGxcVEXd+itPHorYeGDiccy537vFSzqSyrG9jZXVtfWOztFXe3tnd2zcPDlsyyQSFJk14IjoekcBZDE3FFIdOKoBEHoe2N7gd++1nEJIl8aMapuBGJIxZwChRWuqZNYeIEDs+qNzxgvy+KHp5du4XuIYXnCfHJ2EIYi5h9cyKVbUmwMvEnpEKmqHRM0eOn9AsglhRTqTs2laq3JwIxSiHouxkElJCBySErqYxiUC6+eTMAp9qxcdBIvSLFZ6o8xM5iaQcRp5ORkT15aI3Fv/zupkKrt2cxWmmIKbTRUHGsUrwuDPsMwFU8aEmhAqm/4ppnwhClW62rEuwF09eJq2Lqm1V7YfLSv1mVkcJHaMTdIZsdIXq6A41UBNR9ILe0Ah9GK/Gu/FpfE2jK8Zs5gj9gfHzCwSupXM=</latexit><latexit sha1_base64="5zTT4AOxa4ihfkR+bIPPsIKQycE=">AAACJnicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdONGqGAf0MQymdykQycPZiZCCfkaN/6KGxcVEXd+itPHorYeGDiccy537vFSzqSyrG9jZXVtfWOztFXe3tnd2zcPDlsyyQSFJk14IjoekcBZDE3FFIdOKoBEHoe2N7gd++1nEJIl8aMapuBGJIxZwChRWuqZNYeIEDs+qNzxgvy+KHp5du4XuIYXnCfHJ2EIYi5h9cyKVbUmwMvEnpEKmqHRM0eOn9AsglhRTqTs2laq3JwIxSiHouxkElJCBySErqYxiUC6+eTMAp9qxcdBIvSLFZ6o8xM5iaQcRp5ORkT15aI3Fv/zupkKrt2cxWmmIKbTRUHGsUrwuDPsMwFU8aEmhAqm/4ppnwhClW62rEuwF09eJq2Lqm1V7YfLSv1mVkcJHaMTdIZsdIXq6A41UBNR9ILe0Ah9GK/Gu/FpfE2jK8Zs5gj9gfHzCwSupXM=</latexit>

•  Same Neutron EDM Signal L6 =
C

M2
Pl

�
|HL|2 � |HR|2

�
GG̃

<latexit sha1_base64="tdcBwtm9M/r3XD77dfyszbOiKmc="></latexit><latexit sha1_base64="tdcBwtm9M/r3XD77dfyszbOiKmc="></latexit><latexit sha1_base64="tdcBwtm9M/r3XD77dfyszbOiKmc="></latexit><latexit sha1_base64="tdcBwtm9M/r3XD77dfyszbOiKmc="></latexit>

Hall, Harigaya (2018)

SU(3)c ⇥ SU(2)L ⇥ SU(2)R ⇥ U(1)B�L
<latexit sha1_base64="UmrVK3WLdT2Jewpid3t5+zUZQZU="></latexit><latexit sha1_base64="UmrVK3WLdT2Jewpid3t5+zUZQZU="></latexit><latexit sha1_base64="UmrVK3WLdT2Jewpid3t5+zUZQZU="></latexit><latexit sha1_base64="UmrVK3WLdT2Jewpid3t5+zUZQZU="></latexit>



Dark Matter Candidate?

• Previously,      DM stabilized by unbroken U(1)0EM
<latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit><latexit sha1_base64="YgBDmZFiVGld+Wtn0WC3cvlWJYo=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGI9VISEfRYFMGLUMG0hTaEzXbTLt3dhN2NUEN+iRcPinj1p3jz37htc9DWBwOP92aYmRcmjCrtON9WaWV1bX2jvFnZ2t7Zrdp7+20VpxITD8cslt0QKcKoIJ6mmpFuIgniISOdcHw99TuPRCoaiwc9SYjP0VDQiGKkjRTYVa/unp4EWV/y7OYuzwO75jScGeAycQtSAwVagf3VH8Q45URozJBSPddJtJ8hqSlmJK/0U0UShMdoSHqGCsSJ8rPZ4Tk8NsoARrE0JTScqb8nMsSVmvDQdHKkR2rRm4r/eb1UR5d+RkWSaiLwfFGUMqhjOE0BDqgkWLOJIQhLam6FeIQkwtpkVTEhuIsvL5P2WcN1Gu79ea15VcRRBofgCNSBCy5AE9yCFvAABil4Bq/gzXqyXqx362PeWrKKmQPwB9bnD4fPkls=</latexit>

e0
<latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit><latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit><latexit sha1_base64="+skGoL8BOkFiu6pCAoIN9tazKlQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gOekX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nj91Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hAjy4gjrcQQOawGAIz/AKb45wXpx352PRWnDymWP4A+fzB3/TjUQ=</latexit>

• Now, three Higgs Parity partners to SM neutrinos

• Lightest sterile neutrino,       , DM candidate if long-livedN1
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• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:
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Right-Handed Sterile Neutrinos

• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:
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• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:
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Right-Handed Sterile Neutrinos

• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:

+ yij
(liHL)(l̄jHR)

vR
<latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit>

Diagonalize

ci
2

✓
(liHL)(liHL)

M +
(l̄iHR)(l̄iHR)

M

◆

<latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

l̄i
<latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit>

⌫i
<latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit>

Mi ' civ
2
R/M

<latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit>

ci
2

(liHL)(liHL)

M
<latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit>



•       admixture

•       dominantly 
m⌫,ij = �ij
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<latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit>

Right-Handed Sterile Neutrinos

• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:

+ yij
(liHL)(l̄jHR)

vR
<latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit>

Diagonalize

ci
2

✓
(liHL)(liHL)

M +
(l̄iHR)(l̄iHR)

M

◆

<latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit>

m(5)
⌫

<latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit>

m(ss)
⌫

<latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

l̄i
<latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit>

⌫i
<latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit>

Mi ' civ
2
R/M

<latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit>

ci
2

(liHL)(liHL)

M
<latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit><latexit sha1_base64="Bgo/9gNcT0LVzI+2SDzFOnKgfrg=">AAACHnicbVDLSgMxFM34rPU16tJNsAh1U2aKosuimy4UKtgHdIYhk2ba0MyDJCOUMF/ixl9x40IRwZX+jZl2EG09EDg5517uvcdPGBXSsr6MpeWV1bX10kZ5c2t7Z9fc2++IOOWYtHHMYt7zkSCMRqQtqWSkl3CCQp+Rrj++yv3uPeGCxtGdnCTEDdEwogHFSGrJM8+cgCOssKdolql6NvtWmUdh07s++SGZckIkRxgxdZNlnlmxatYUcJHYBamAAi3P/HAGMU5DEknMkBB920qkqxCXFDOSlZ1UkAThMRqSvqYRColw1fS8DB5rZQCDmOsXSThVf3coFAoxCX1dme8o5r1c/M/rpzK4cBWNklSSCM8GBSmDMoZ5VnBAOcGSTTRBmFO9K8QjpAOSOtGyDsGeP3mRdOo126rZt6eVxmURRwkcgiNQBTY4Bw3QBC3QBhg8gCfwAl6NR+PZeDPeZ6VLRtFzAP7A+PwGR6uijQ==</latexit>



•       admixture

•       dominantly 
m⌫,ij = �ij
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Mk
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<latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit><latexit sha1_base64="3gyB5q829gFCNHwCrw44uQlOgTo="></latexit>

Right-Handed Sterile Neutrinos

• In SM, exists one dim-5 operator:

• In LR-Higgs Parity, exists three dim-5 operators:

+ yij
(liHL)(l̄jHR)

vR
<latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit><latexit sha1_base64="32XYABCzwsWxeB/oH3sXEYrnEVA=">AAACFnicbVC7SgNBFJ2NrxhfUUubwSAkiGFXBC2DNiksYjAPSJZhdjKbTDL7YGY2sCzrT9j4KzYWitiKnX/j5FFo4oELh3Pu5d57nJAzqUzz28isrK6tb2Q3c1vbO7t7+f2DpgwiQWiDBDwQbQdLyplPG4opTtuhoNhzOG05o5uJ3xpTIVng36s4pLaH+z5zGcFKSyh/dgofYIwSNky7rsAkKXLEYBXdlopdB4uEo2FaRfVSmoxRPUX5glk2p4DLxJqTApijhvJf3V5AIo/6inAsZccyQ2UnWChGOE1z3UjSEJMR7tOOpj72qLST6VspPNFKD7qB0OUrOFV/TyTYkzL2HN3pYTWQi95E/M/rRMq9shPmh5GiPpktciMOVQAnGcEeE5QoHmuCiWD6VkgGWKejdJI5HYK1+PIyaZ6XLbNs3V0UKtfzOLLgCByDIrDAJaiAKqiBBiDgETyDV/BmPBkvxrvxMWvNGPOZQ/AHxucPAO6eqA==</latexit>

Diagonalize

ci
2

✓
(liHL)(liHL)

M +
(l̄iHR)(l̄iHR)

M

◆

<latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit><latexit sha1_base64="vbxXVJmwNqQ7FXTBPl8zj66Q8es="></latexit>

• Long-lived       requires small N1
<latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="XhqoWHo5N+rXHg3AWBiYHzBap8k=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScONKKtpaaIeSSe+0oZnMkNwRytBHcONCEd/KnW9j+rPQ1gOBj3MScu+JMiUt+f63V9rY3NreKe9W9qr7B4e1o2rbprkR2BKpSk0n4haV1NgiSQo7mUGeRAqfovHNLH96RmNlqh9pkmGY8KGWsRScnPVw1w/6tbrf8Odi6xAsoQ5LNfu1r94gFXmCmoTi1nYDP6Ow4IakUDit9HKLGRdjPsSuQ80TtGExH3XKzpwzYHFq3NHE5u7vFwVPrJ0kkbuZcBrZ1Wxm/pd1c4qvwkLqLCfUYvFRnCtGKZvtzQbSoCA1ccCFkW5WJkbccEGunYorIVhdeR3aF43AbwT3PpThBE7hHAK4hGu4hSa0QMAQXuAN3j3lvXofi7pK3rK3Y/gj7/MHsh2MIQ==</latexit><latexit sha1_base64="XhqoWHo5N+rXHg3AWBiYHzBap8k=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScONKKtpaaIeSSe+0oZnMkNwRytBHcONCEd/KnW9j+rPQ1gOBj3MScu+JMiUt+f63V9rY3NreKe9W9qr7B4e1o2rbprkR2BKpSk0n4haV1NgiSQo7mUGeRAqfovHNLH96RmNlqh9pkmGY8KGWsRScnPVw1w/6tbrf8Odi6xAsoQ5LNfu1r94gFXmCmoTi1nYDP6Ow4IakUDit9HKLGRdjPsSuQ80TtGExH3XKzpwzYHFq3NHE5u7vFwVPrJ0kkbuZcBrZ1Wxm/pd1c4qvwkLqLCfUYvFRnCtGKZvtzQbSoCA1ccCFkW5WJkbccEGunYorIVhdeR3aF43AbwT3PpThBE7hHAK4hGu4hSa0QMAQXuAN3j3lvXofi7pK3rK3Y/gj7/MHsh2MIQ==</latexit><latexit sha1_base64="XbNRPojVUsR+gDa0YC1E8kZllC4=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0m86LHoxZNUtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQc/7dkpr6xubW+Xtys7u3v6Be3jUMkmmGW+yRCa6E1LDpVC8iQIl76Sa0ziUvB2Ob2Z++4lrIxL1iJOUBzEdKhEJRtFKD3d9v+9WvZo3B1klfkGqUKDRd796g4RlMVfIJDWm63spBjnVKJjk00ovMzylbEyHvGupojE3QT4/dUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vG6G0VWQC5VmyBVbLIoySTAhs7/JQGjOUE4soUwLeythI6opQ5tOxYbgL7+8SloXNd+r+fdetX5dxFGGEziFc/DhEupwCw1oAoMhPMMrvDnSeXHenY9Fa8kpZo7hD5zPH8pljXI=</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit><latexit sha1_base64="naF4UzzIs4RK9tneWoqAMG+v43o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWerjre/1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzyM6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWXV0nrouq5Ve/+slK/zuMowgmcwjl4UIM63EIDmsBgCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfLpY12</latexit>

y1i
<latexit sha1_base64="AwVf5+Wc3D010NlE1xKeTLiBf7c=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Ae0S8mm2TY2myxJVliW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vdLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlallvBuolmJA4F64ST25nfeWLacCUfbJawICYjySNOiXVSOxvkmE8H1Zpf9+dAqwQXpAYFmoPqV3+oaBozaakgxvSwn9ggJ9pyKti00k8NSwidkBHrOSpJzEyQz6+dojOnDFGktCtp0Vz9PZGT2JgsDl1nTOzYLHsz8T+vl9roOsi5TFLLJF0silKBrEKz19GQa0atyBwhVHN3K6Jjogm1LqCKCwEvv7xK2hd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJrSAwiM8wyu8ecp78d69j0VryStmjuEPvM8fl9qPIA==</latexit><latexit sha1_base64="AwVf5+Wc3D010NlE1xKeTLiBf7c=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Ae0S8mm2TY2myxJVliW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vdLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlallvBuolmJA4F64ST25nfeWLacCUfbJawICYjySNOiXVSOxvkmE8H1Zpf9+dAqwQXpAYFmoPqV3+oaBozaakgxvSwn9ggJ9pyKti00k8NSwidkBHrOSpJzEyQz6+dojOnDFGktCtp0Vz9PZGT2JgsDl1nTOzYLHsz8T+vl9roOsi5TFLLJF0silKBrEKz19GQa0atyBwhVHN3K6Jjogm1LqCKCwEvv7xK2hd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJrSAwiM8wyu8ecp78d69j0VryStmjuEPvM8fl9qPIA==</latexit><latexit sha1_base64="AwVf5+Wc3D010NlE1xKeTLiBf7c=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Ae0S8mm2TY2myxJVliW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vdLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlallvBuolmJA4F64ST25nfeWLacCUfbJawICYjySNOiXVSOxvkmE8H1Zpf9+dAqwQXpAYFmoPqV3+oaBozaakgxvSwn9ggJ9pyKti00k8NSwidkBHrOSpJzEyQz6+dojOnDFGktCtp0Vz9PZGT2JgsDl1nTOzYLHsz8T+vl9roOsi5TFLLJF0silKBrEKz19GQa0atyBwhVHN3K6Jjogm1LqCKCwEvv7xK2hd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJrSAwiM8wyu8ecp78d69j0VryStmjuEPvM8fl9qPIA==</latexit><latexit sha1_base64="AwVf5+Wc3D010NlE1xKeTLiBf7c=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeiF48V7Ae0S8mm2TY2myxJVliW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vdLa+sbmVnm7srO7t39QPTxqG5VqylpUCaW7ITFMcMlallvBuolmJA4F64ST25nfeWLacCUfbJawICYjySNOiXVSOxvkmE8H1Zpf9+dAqwQXpAYFmoPqV3+oaBozaakgxvSwn9ggJ9pyKti00k8NSwidkBHrOSpJzEyQz6+dojOnDFGktCtp0Vz9PZGT2JgsDl1nTOzYLHsz8T+vl9roOsi5TFLLJF0silKBrEKz19GQa0atyBwhVHN3K6Jjogm1LqCKCwEvv7xK2hd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJrSAwiM8wyu8ecp78d69j0VryStmjuEPvM8fl9qPIA==</latexit>

m(5)
⌫

<latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit><latexit sha1_base64="wuG85tz11fe6q1J6/H2U27AroKE=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiJeyKosegF48RzAOSNcxOZpMh81hmeoWw5DO8eFDEq1/jzb9xkuxBEwsaiqpuuruiRHALvv/trayurW9sFraK2zu7e/ulg8Om1amhrEG10KYdEcsEV6wBHARrJ4YRGQnWika3U7/1xIzlWj3AOGGhJAPFY04JOKkje12VPmaVy7NJr1T2q/4MeJkEOSmjHPVe6avb1zSVTAEVxNpO4CcQZsQAp4JNit3UsoTQERmwjqOKSGbDbHbyBJ86pY9jbVwpwDP190RGpLVjGblOSWBoF72p+J/XSSG+DjOukhSYovNFcSowaDz9H/e5YRTE2BFCDXe3YjokhlBwKRVdCMHiy8ukeV4N/Gpwf1Gu3eRxFNAxOkEVFKArVEN3qI4aiCKNntErevPAe/HevY9564qXzxyhP/A+fwChJpDP</latexit>

m(ss)
⌫

<latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit><latexit sha1_base64="eUeTW22PNx3nljV47NOemZ4jQDw=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvXiMYB6QXcPsZJIMmZld5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090Vp5xp4/vfXmFtfWNzq7hd2tnd2z8oHx61dGIVoU2S8ER1YqwpZ5I2DTOcdlJFsYg5bcfj25nffqJKs0Q+mElKI4GHkg0YwcZJoeiF0j5mVa3Pp71yxa/5c6BVEuSkAjkavfJX2E+IFVQawrHW3cBPTZRhZRjhdFoKraYpJmM8pF1HJRZUR9n85ik6c0ofDRLlSho0V39PZFhoPRGx6xTYjPSyNxP/87rWDK6jjMnUGirJYtHAcmQSNAsA9ZmixPCJI5go5m5FZIQVJsbFVHIhBMsvr5LWRS3wa8H9ZaV+k8dRhBM4hSoEcAV1uIMGNIFACs/wCm+e9V68d+9j0Vrw8plj+APv8wfXUpGK</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

l̄i
<latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit><latexit sha1_base64="r5zL0e73c4APAxzhBIDV4p0+ioY=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllZlYIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWic9diOqM9Hj01654lf9OcgqCXJSgRz1Xvmr249ZKlFZJqgxncBPbJhRbTkTOC11U4MJZWM6xI6jiko0YTY/eErOnNIng1i7UpbM1d8TGZXGTGTkOiW1I7PszcT/vE5qB9dhxlWSWlRssWiQCmJjMvue9LlGZsXEEco0d7cSNqKaMusyKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/IH3+QMQ85CR</latexit>

⌫i
<latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit><latexit sha1_base64="bMsvbaSpYQiyvKcZDLAfVj15b1Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSS31fZQAyqNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPawY6z</latexit>

Mi ' civ
2
R/M

<latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit><latexit sha1_base64="DkuBjihn2FYbCGlQHC/nPjQLyBA=">AAACCXicbZC7TsMwFIYdrqXcCowsFhUSU0kqJBgrWFgqFUQvUhMix3Vaq7YTbKdSFXVl4VVYGECIlTdg421w2gzQ8kuWPv3nHPmcP4gZVdq2v62l5ZXVtfXCRnFza3tnt7S331JRIjFp4ohFshMgRRgVpKmpZqQTS4J4wEg7GF5l9faISEUjcafHMfE46gsaUoy0sfwSrPsUuopy8gCxwZF/e189dTnSA4xYWp/4pbJdsaeCi+DkUAa5Gn7py+1FOOFEaMyQUl3HjrWXIqkpZmRSdBNFYoSHqE+6BgXiRHnp9JIJPDZOD4aRNE9oOHV/T6SIKzXmgenMVlTztcz8r9ZNdHjhpVTEiSYCzz4KEwZ1BLNYYI9KgjUbG0BYUrMrxAMkEdYmvKIJwZk/eRFa1YpjV5ybs3LtMo+jAA7BETgBDjgHNXANGqAJMHgEz+AVvFlP1ov1bn3MWpesfOYA/JH1+QM6qJln</latexit>



Freeze-Out and Dilution of       DM

• If         high enough,      in thermal eq. from         exchange

• As     drops,       relativistically decouple, with abundance 

N1
<latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit>

TRH
<latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

WR
<latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit>

⇢N1/s = M1Ytherm = 0.4 eV

✓
M1

0.1 keV

◆

<latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit>

T
<latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>



Freeze-Out and Dilution of       DM

• If         high enough,      in thermal eq. from         exchange

• As     drops,       relativistically decouple, with abundance 

N1
<latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit>

TRH
<latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

WR
<latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit>

⇢N1/s = M1Ytherm = 0.4 eV

✓
M1

0.1 keV

◆

<latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit>

T
<latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit>

Problem!

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

⇢DM/s
<latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit>



Freeze-Out and Dilution of       DM

• If         high enough,      in thermal eq. from         exchange

• As     drops,       relativistically decouple, with abundance 

N1
<latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit>

TRH
<latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit><latexit sha1_base64="YANnRvw4OlMw8a3mcVC+ui3DJKQ=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeilx6rtLXYLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqmzjVlLVoLGLdCYlhgivWstwK1kk0IzIU7CEc3878hyemDY9V004SFkgyVDzilFgnPTb7WU9LfF+f9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTa/eIrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz97HA64ZtWLiCKGau1sxHRFNqHUhlVwI/vLLq6R9UfW9qn93Wand5HEU4QRO4Rx8uIIa1KEBLaCg4Ble4Q0Z9ILe0ceitYDymWP4A/T5Aww5kH4=</latexit>

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

WR
<latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit><latexit sha1_base64="UEOXU21RzhxhZna48onay4yHSJg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI9BLx7jIw9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHtr9+3654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd3Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLbo2g</latexit>

⇢N1/s = M1Ytherm = 0.4 eV

✓
M1

0.1 keV

◆

<latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit><latexit sha1_base64="ZjolTuyMpfeXq53a48xeWSTl+mU="></latexit>

T
<latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit><latexit sha1_base64="+PBvf+lnnsnFY014vABWwPiSxYo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW+gVtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5n/udJ1Sax7Jppgn6ER1JHnJGjZUazUG54lbdBcg68XJSgRz1QfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz1My6T1KBky0VhKoiJyfxrMuQKmRFTSyhT3N5K2JgqyozNpmRD8FZfXiftq6rnVr3GdaV2l8dRhDM4h0vw4AZq8AB1aAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx+vqYzY</latexit>

Problem!

Ni
<latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit><latexit sha1_base64="bkCP3I9YJWa0WIq5ymXb46EMsA8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3d93i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Walf53EU4QRO4Rw8qEEdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMglI2u</latexit>

• Built-in solution: heavy          can be:

• Long-lived      dominate over            dilute     upon decay

N2,3
<latexit sha1_base64="hPK8MblxFVThuj/H/zPN2BOxEec=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJUQY9FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0e3Ubz1xbUSsHnGccD+iAyVCwShaqXXfy6rnF5NeqexW3BnIMvFyUoYc9V7pq9uPWRpxhUxSYzqem6CfUY2CST4pdlPDE8pGdMA7lioaceNns3Mn5NQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+5lQSYpcsfmiMJUEYzL9nfSF5gzl2BLKtLC3EjakmjK0CRVtCN7iy8ukWa14bsV7uCzXbvI4CnAMJ3AGHlxBDe6gDg1gMIJneIU3J3FenHfnY9664uQzR/AHzucPbp+O9g==</latexit><latexit sha1_base64="hPK8MblxFVThuj/H/zPN2BOxEec=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJUQY9FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0e3Ubz1xbUSsHnGccD+iAyVCwShaqXXfy6rnF5NeqexW3BnIMvFyUoYc9V7pq9uPWRpxhUxSYzqem6CfUY2CST4pdlPDE8pGdMA7lioaceNns3Mn5NQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+5lQSYpcsfmiMJUEYzL9nfSF5gzl2BLKtLC3EjakmjK0CRVtCN7iy8ukWa14bsV7uCzXbvI4CnAMJ3AGHlxBDe6gDg1gMIJneIU3J3FenHfnY9664uQzR/AHzucPbp+O9g==</latexit><latexit sha1_base64="hPK8MblxFVThuj/H/zPN2BOxEec=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJUQY9FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0e3Ubz1xbUSsHnGccD+iAyVCwShaqXXfy6rnF5NeqexW3BnIMvFyUoYc9V7pq9uPWRpxhUxSYzqem6CfUY2CST4pdlPDE8pGdMA7lioaceNns3Mn5NQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+5lQSYpcsfmiMJUEYzL9nfSF5gzl2BLKtLC3EjakmjK0CRVtCN7iy8ukWa14bsV7uCzXbvI4CnAMJ3AGHlxBDe6gDg1gMIJneIU3J3FenHfnY9664uQzR/AHzucPbp+O9g==</latexit><latexit sha1_base64="hPK8MblxFVThuj/H/zPN2BOxEec=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJUQY9FL56kgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut7Oyura+sVnYKm7v7O7tlw4OmyZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0e3Ubz1xbUSsHnGccD+iAyVCwShaqXXfy6rnF5NeqexW3BnIMvFyUoYc9V7pq9uPWRpxhUxSYzqem6CfUY2CST4pdlPDE8pGdMA7lioaceNns3Mn5NQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+5lQSYpcsfmiMJUEYzL9nfSF5gzl2BLKtLC3EjakmjK0CRVtCN7iy8ukWa14bsV7uCzXbvI4CnAMJ3AGHlxBDe6gDg1gMIJneIU3J3FenHfnY9664uQzR/AHzucPbp+O9g==</latexit>

N1
<latexit sha1_base64="gEa0qQmNYuNCk5KJ6JxTBpKLLBI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDj/aOgg==</latexit><latexit sha1_base64="gEa0qQmNYuNCk5KJ6JxTBpKLLBI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDj/aOgg==</latexit><latexit sha1_base64="gEa0qQmNYuNCk5KJ6JxTBpKLLBI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDj/aOgg==</latexit><latexit sha1_base64="gEa0qQmNYuNCk5KJ6JxTBpKLLBI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYNpCG8pmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV/Pt+7k371Zpbd+cgq8QrSA0KNPvVr94gYVnMFTJJjel6bopBTjUKJvm00ssMTykb0yHvWqpozE2Qz4+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lOxIXjLL6+S1kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTfCBgYBneIU3RzkvzrvzsWgtOcXMMfyB8/kDj/aOgg==</latexit>

⇢rad
<latexit sha1_base64="V95c4pcDOfjKX1Q3kS91dz4HJNY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnZ2WTIPJaZWSUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1upn77kWrDlLy345SGAg8kSxjB1kkPPT1U/bynBdI4nvQrVb/mz4CWSVCQKhRo9CtfvViRTFBpCcfGdAM/tWGOtWWE00m5lxmaYjLCA9p1VGJBTZjPrp6gU6fEKFHalbRopv6eyLEwZiwi1ymwHZpFbyr+53Uzm1yFOZNpZqkk80VJxpFVaBoBipmmxPKxI5ho5m5FZIg1JtYFVXYhBIsvL5PWeS3wa8HdRbV+XcRRgmM4gTMI4BLqcAsNaAIBDc/wCm/ek/fivXsf89YVr5g5gj/wPn8AoKWSlA==</latexit><latexit sha1_base64="V95c4pcDOfjKX1Q3kS91dz4HJNY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnZ2WTIPJaZWSUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1upn77kWrDlLy345SGAg8kSxjB1kkPPT1U/bynBdI4nvQrVb/mz4CWSVCQKhRo9CtfvViRTFBpCcfGdAM/tWGOtWWE00m5lxmaYjLCA9p1VGJBTZjPrp6gU6fEKFHalbRopv6eyLEwZiwi1ymwHZpFbyr+53Uzm1yFOZNpZqkk80VJxpFVaBoBipmmxPKxI5ho5m5FZIg1JtYFVXYhBIsvL5PWeS3wa8HdRbV+XcRRgmM4gTMI4BLqcAsNaAIBDc/wCm/ek/fivXsf89YVr5g5gj/wPn8AoKWSlA==</latexit><latexit sha1_base64="V95c4pcDOfjKX1Q3kS91dz4HJNY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnZ2WTIPJaZWSUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1upn77kWrDlLy345SGAg8kSxjB1kkPPT1U/bynBdI4nvQrVb/mz4CWSVCQKhRo9CtfvViRTFBpCcfGdAM/tWGOtWWE00m5lxmaYjLCA9p1VGJBTZjPrp6gU6fEKFHalbRopv6eyLEwZiwi1ymwHZpFbyr+53Uzm1yFOZNpZqkk80VJxpFVaBoBipmmxPKxI5ho5m5FZIg1JtYFVXYhBIsvL5PWeS3wa8HdRbV+XcRRgmM4gTMI4BLqcAsNaAIBDc/wCm/ek/fivXsf89YVr5g5gj/wPn8AoKWSlA==</latexit><latexit sha1_base64="V95c4pcDOfjKX1Q3kS91dz4HJNY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnZ2WTIPJaZWSUs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1upn77kWrDlLy345SGAg8kSxjB1kkPPT1U/bynBdI4nvQrVb/mz4CWSVCQKhRo9CtfvViRTFBpCcfGdAM/tWGOtWWE00m5lxmaYjLCA9p1VGJBTZjPrp6gU6fEKFHalbRopv6eyLEwZiwi1ymwHZpFbyr+53Uzm1yFOZNpZqkk80VJxpFVaBoBipmmxPKxI5ho5m5FZIg1JtYFVXYhBIsvL5PWeS3wa8HdRbV+XcRRgmM4gTMI4BLqcAsNaAIBDc/wCm/ek/fivXsf89YVr5g5gj/wPn8AoKWSlA==</latexit>

⇢DM/s
<latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit><latexit sha1_base64="O3kkv6S6uTMj+TeNhpn566cCrtg=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5qIoMuiLtwIFewDmhAm00k7dB5hZiLU0C9x40IRt36KO//GaZuFth64cDjnXu69J04Z1cbzvp3Syura+kZ5s7K1vbNbdff221pmCpMWlkyqbow0YVSQlqGGkW6qCOIxI514dD31O49EaSrFgxmnJORoIGhCMTJWitxqoIYyygPF4c3d5FRHbs2rezPAZeIXpAYKNCP3K+hLnHEiDGZI657vpSbMkTIUMzKpBJkmKcIjNCA9SwXiRIf57PAJPLZKHyZS2RIGztTfEzniWo95bDs5MkO96E3F/7xeZpLLMKcizQwReL4oyRg0Ek5TgH2qCDZsbAnCitpbIR4ihbCxWVVsCP7iy8ukfVb3vbp/f15rXBVxlMEhOAInwAcXoAFuQRO0AAYZeAav4M15cl6cd+dj3lpyipkD8AfO5w871ZLL</latexit>



Freeze-Out and Dilution of       DMN1
<latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit>
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Freeze-Out and Dilution of       DMN1
<latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit><latexit sha1_base64="mm0UI+zDUV2eVnwMFsQS61Ff9sE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZiNm9BL54kolkgGUJPpydp0tMzdPcIYcgnePGgiFe/yJt/Y2cRVPRBweO9Kqrq+TFnSjvOh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748uZ376nUrFI3OlJTL0QDwULGMHaSLfXfbefLzi2Wyo75zXk2EW3XKlVDDlzq5VSFbm2M0cBlmj08++9QUSSkApNOFaq6zqx9lIsNSOcTnO9RNEYkzEe0q6hAodUeen81Ck6McoABZE0JTSaq98nUhwqNQl90xliPVK/vZn4l9dNdFDzUibiRFNBFouChCMdodnfaMAkJZpPDMFEMnMrIiMsMdEmnZwJ4etT9D9pFW3XZHVTKtQvlnFk4QiO4RRcqEIdrqABTSAwhAd4gmeLW4/Wi/W6aM1Yy5lD+AHr7RNDkY3J</latexit>
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• Assuming                     (Maximize lepton asymmetry)  

Leptogenesis 

•     responsible for dilution upon decay can also 
generate lepton asymmetry

• Assuming                     (WLOG)  y22 < y33
<latexit sha1_base64="l7fyWk3T+2zOKxUpOkSp3HHE0K0=">AAAB+HicbZDNSsNAFIVv6l+tP426dDNYBFclaQVduCi6cVnB1kIbwmQ6aYdOJmFmIsTQJ3HjQhG3Poo738Zpm4W2Hhj4OPde7p0TJJwp7TjfVmltfWNzq7xd2dnd26/aB4ddFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4fQgmN7P6wyOVisXiXmcJ9SI8EixkBGtj+XY18/NGY4qukIFmc+rbNafuzIVWwS2gBoXavv01GMYkjajQhGOl+q6TaC/HUjPC6bQySBVNMJngEe0bFDiiysvnh0/RqXGGKIyleUKjuft7IseRUlkUmM4I67Fars3M/2r9VIeXXs5EkmoqyGJRmHKkYzRLAQ2ZpETzzAAmkplbERljiYk2WVVMCO7yl1eh26i7Tt29O6+1ros4ynAMJ3AGLlxAC26hDR0gkMIzvMKb9WS9WO/Wx6K1ZBUzR/BH1ucPPWWSJw==</latexit><latexit sha1_base64="l7fyWk3T+2zOKxUpOkSp3HHE0K0=">AAAB+HicbZDNSsNAFIVv6l+tP426dDNYBFclaQVduCi6cVnB1kIbwmQ6aYdOJmFmIsTQJ3HjQhG3Poo738Zpm4W2Hhj4OPde7p0TJJwp7TjfVmltfWNzq7xd2dnd26/aB4ddFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4fQgmN7P6wyOVisXiXmcJ9SI8EixkBGtj+XY18/NGY4qukIFmc+rbNafuzIVWwS2gBoXavv01GMYkjajQhGOl+q6TaC/HUjPC6bQySBVNMJngEe0bFDiiysvnh0/RqXGGKIyleUKjuft7IseRUlkUmM4I67Fars3M/2r9VIeXXs5EkmoqyGJRmHKkYzRLAQ2ZpETzzAAmkplbERljiYk2WVVMCO7yl1eh26i7Tt29O6+1ros4ynAMJ3AGLlxAC26hDR0gkMIzvMKb9WS9WO/Wx6K1ZBUzR/BH1ucPPWWSJw==</latexit><latexit sha1_base64="l7fyWk3T+2zOKxUpOkSp3HHE0K0=">AAAB+HicbZDNSsNAFIVv6l+tP426dDNYBFclaQVduCi6cVnB1kIbwmQ6aYdOJmFmIsTQJ3HjQhG3Poo738Zpm4W2Hhj4OPde7p0TJJwp7TjfVmltfWNzq7xd2dnd26/aB4ddFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4fQgmN7P6wyOVisXiXmcJ9SI8EixkBGtj+XY18/NGY4qukIFmc+rbNafuzIVWwS2gBoXavv01GMYkjajQhGOl+q6TaC/HUjPC6bQySBVNMJngEe0bFDiiysvnh0/RqXGGKIyleUKjuft7IseRUlkUmM4I67Fars3M/2r9VIeXXs5EkmoqyGJRmHKkYzRLAQ2ZpETzzAAmkplbERljiYk2WVVMCO7yl1eh26i7Tt29O6+1ros4ynAMJ3AGLlxAC26hDR0gkMIzvMKb9WS9WO/Wx6K1ZBUzR/BH1ucPPWWSJw==</latexit><latexit sha1_base64="l7fyWk3T+2zOKxUpOkSp3HHE0K0=">AAAB+HicbZDNSsNAFIVv6l+tP426dDNYBFclaQVduCi6cVnB1kIbwmQ6aYdOJmFmIsTQJ3HjQhG3Poo738Zpm4W2Hhj4OPde7p0TJJwp7TjfVmltfWNzq7xd2dnd26/aB4ddFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4fQgmN7P6wyOVisXiXmcJ9SI8EixkBGtj+XY18/NGY4qukIFmc+rbNafuzIVWwS2gBoXavv01GMYkjajQhGOl+q6TaC/HUjPC6bQySBVNMJngEe0bFDiiysvnh0/RqXGGKIyleUKjuft7IseRUlkUmM4I67Fars3M/2r9VIeXXs5EkmoqyGJRmHKkYzRLAQ2ZpETzzAAmkplbERljiYk2WVVMCO7yl1eh26i7Tt29O6+1ros4ynAMJ3AGLlxAC26hDR0gkMIzvMKb9WS9WO/Wx6K1ZBUzR/BH1ucPPWWSJw==</latexit>

y22 < |y23|
<latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="edExLB7Nap/HWe2R2WZZvdOinSk=">AAAB73icbZC9TsMwFIVvyl8pBVJWFosKialKygADAxILY5Hoj9RGkeM6rVXHiWwHFKV5FBYGEOJt2HgbnLYDtBzJ0qdzbN3rEyScKe0431Zla3tnd6+6XzuoHx4d2416T8WpJLRLYh7LQYAV5UzQrmaa00EiKY4CTvvB7K7M+09UKhaLR50l1IvwRLCQEayN5duNzM/b7QLdoHlJl8Xct5tOy1kIbYK7gias1PHtr9E4JmlEhSYcKzV0nUR7OZaaEU6L2ihVNMFkhid0aFDgiCovX6xeoHPjjFEYS3OERgv394scR0plUWBuRlhP1XpWmv9lw1SH117ORJJqKshyUJhypGNU9oDGTFKieWYAE8nMrohMscREm7ZqpgR3/cub0Gu3XKflPjhQhVM4gwtw4Qpu4R460AUCz/ACb/Buza1X62NZV8Va9XYCf2R9/gCzS5HN</latexit><latexit sha1_base64="edExLB7Nap/HWe2R2WZZvdOinSk=">AAAB73icbZC9TsMwFIVvyl8pBVJWFosKialKygADAxILY5Hoj9RGkeM6rVXHiWwHFKV5FBYGEOJt2HgbnLYDtBzJ0qdzbN3rEyScKe0431Zla3tnd6+6XzuoHx4d2416T8WpJLRLYh7LQYAV5UzQrmaa00EiKY4CTvvB7K7M+09UKhaLR50l1IvwRLCQEayN5duNzM/b7QLdoHlJl8Xct5tOy1kIbYK7gias1PHtr9E4JmlEhSYcKzV0nUR7OZaaEU6L2ihVNMFkhid0aFDgiCovX6xeoHPjjFEYS3OERgv394scR0plUWBuRlhP1XpWmv9lw1SH117ORJJqKshyUJhypGNU9oDGTFKieWYAE8nMrohMscREm7ZqpgR3/cub0Gu3XKflPjhQhVM4gwtw4Qpu4R460AUCz/ACb/Buza1X62NZV8Va9XYCf2R9/gCzS5HN</latexit><latexit sha1_base64="i5p+HEXddp/N7k2lccxekV73dYA=">AAAB+nicbZC7TsMwFIZPuJZyS2FksaiQmKqkDDAwVLAwFolepDaKHNdprToX2Q4oSvMoLAwgxMqTsPE2OG0GaPklS5/+c47O8e/FnEllWd/G2vrG5tZ2Zae6u7d/cGjWjroySgShHRLxSPQ9LClnIe0opjjtx4LiwOO0501vi3rvkQrJovBBpTF1AjwOmc8IVtpyzVrqZs1mjq7RrKCLfOaadathzYVWwS6hDqXarvk1HEUkCWioCMdSDmwrVk6GhWKE07w6TCSNMZniMR1oDHFApZPNT8/RmXZGyI+EfqFCc/f3RIYDKdPA050BVhO5XCvM/2qDRPlXTsbCOFE0JItFfsKRilCRAxoxQYniqQZMBNO3IjLBAhOl06rqEOzlL69Ct9mwrYZ9b9VbN2UcFTiBUzgHGy6hBXfQhg4QeIJneIU3Y2a8GO/Gx6J1zShnjuGPjM8fB9aTLg==</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit><latexit sha1_base64="hiYddVQh/aPC2noXlKbLGoNHDDQ=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSKujCRdGNywr2Am0Ik+mkHTq5MDNRSppHceNCEbc+iTvfxkmbhbb+MPDxn3M4Z34v5kwqy/o2SmvrG5tb5e3Kzu7e/oFZPezIKBGEtknEI9HzsKSchbStmOK0FwuKA4/Trje5zevdRyoki8IHNY2pE+BRyHxGsNKWa1anbtpoZOgazXI6z2auWbPq1lxoFewCalCo5Zpfg2FEkoCGinAsZd+2YuWkWChGOM0qg0TSGJMJHtG+xhAHVDrp/PQMnWpniPxI6BcqNHd/T6Q4kHIaeLozwGosl2u5+V+tnyj/yklZGCeKhmSxyE84UhHKc0BDJihRfKoBE8H0rYiMscBE6bQqOgR7+cur0GnUbatu31/UmjdFHGU4hhM4AxsuoQl30II2EHiCZ3iFN2NmvBjvxseitWQUM0fwR8bnDwkWkzI=</latexit>

x ⌘ (M3/M2)
2

<latexit sha1_base64="j/UAzOase2mHyYrGbvnjdnEl+p8=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAYhXuJMFPQY9OIlEMEskIxDT6cTm/QsdvcE4xD8FS8eFPHqf3jzb+wkc9DEBwWP96qoqudFnEllWd9GZmFxaXklu5pbW9/Y3DK3d+oyjAWhNRLyUDQ9LClnAa0ppjhtRoJi3+O04fUvx35jQIVkYXCjhhF1fNwLWJcRrLTkmnsPqE3vYzZAhYp7clxxS0e3JdfMW0VrAjRP7JTkIUXVNb/anZDEPg0U4VjKlm1FykmwUIxwOsq1Y0kjTPq4R1uaBtin0kkm14/QoVY6qBsKXYFCE/X3RIJ9KYe+pzt9rO7krDcW//NaseqeOwkLoljRgEwXdWOOVIjGUaAOE5QoPtQEE8H0rYjcYYGJ0oHldAj27MvzpF4q2lbRvj7Nly/SOLKwDwdQABvOoAxXUIUaEHiEZ3iFN+PJeDHejY9pa8ZIZ3bhD4zPH88gk34=</latexit><latexit sha1_base64="j/UAzOase2mHyYrGbvnjdnEl+p8=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAYhXuJMFPQY9OIlEMEskIxDT6cTm/QsdvcE4xD8FS8eFPHqf3jzb+wkc9DEBwWP96qoqudFnEllWd9GZmFxaXklu5pbW9/Y3DK3d+oyjAWhNRLyUDQ9LClnAa0ppjhtRoJi3+O04fUvx35jQIVkYXCjhhF1fNwLWJcRrLTkmnsPqE3vYzZAhYp7clxxS0e3JdfMW0VrAjRP7JTkIUXVNb/anZDEPg0U4VjKlm1FykmwUIxwOsq1Y0kjTPq4R1uaBtin0kkm14/QoVY6qBsKXYFCE/X3RIJ9KYe+pzt9rO7krDcW//NaseqeOwkLoljRgEwXdWOOVIjGUaAOE5QoPtQEE8H0rYjcYYGJ0oHldAj27MvzpF4q2lbRvj7Nly/SOLKwDwdQABvOoAxXUIUaEHiEZ3iFN+PJeDHejY9pa8ZIZ3bhD4zPH88gk34=</latexit><latexit sha1_base64="j/UAzOase2mHyYrGbvnjdnEl+p8=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAYhXuJMFPQY9OIlEMEskIxDT6cTm/QsdvcE4xD8FS8eFPHqf3jzb+wkc9DEBwWP96qoqudFnEllWd9GZmFxaXklu5pbW9/Y3DK3d+oyjAWhNRLyUDQ9LClnAa0ppjhtRoJi3+O04fUvx35jQIVkYXCjhhF1fNwLWJcRrLTkmnsPqE3vYzZAhYp7clxxS0e3JdfMW0VrAjRP7JTkIUXVNb/anZDEPg0U4VjKlm1FykmwUIxwOsq1Y0kjTPq4R1uaBtin0kkm14/QoVY6qBsKXYFCE/X3RIJ9KYe+pzt9rO7krDcW//NaseqeOwkLoljRgEwXdWOOVIjGUaAOE5QoPtQEE8H0rYjcYYGJ0oHldAj27MvzpF4q2lbRvj7Nly/SOLKwDwdQABvOoAxXUIUaEHiEZ3iFN+PJeDHejY9pa8ZIZ3bhD4zPH88gk34=</latexit><latexit sha1_base64="j/UAzOase2mHyYrGbvnjdnEl+p8=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAYhXuJMFPQY9OIlEMEskIxDT6cTm/QsdvcE4xD8FS8eFPHqf3jzb+wkc9DEBwWP96qoqudFnEllWd9GZmFxaXklu5pbW9/Y3DK3d+oyjAWhNRLyUDQ9LClnAa0ppjhtRoJi3+O04fUvx35jQIVkYXCjhhF1fNwLWJcRrLTkmnsPqE3vYzZAhYp7clxxS0e3JdfMW0VrAjRP7JTkIUXVNb/anZDEPg0U4VjKlm1FykmwUIxwOsq1Y0kjTPq4R1uaBtin0kkm14/QoVY6qBsKXYFCE/X3RIJ9KYe+pzt9rO7krDcW//NaseqeOwkLoljRgEwXdWOOVIjGUaAOE5QoPtQEE8H0rYjcYYGJ0oHldAj27MvzpF4q2lbRvj7Nly/SOLKwDwdQABvOoAxXUIUaEHiEZ3iFN+PJeDHejY9pa8ZIZ3bhD4zPH88gk34=</latexit>

8⇥ 10�11
<latexit sha1_base64="WYOXY5AMtABpCQLOKRxaDmGgG5Y=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgxbIRwR6LXjxWsB/QriWbZtvQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dlZW19Y3Ngtbxe2d3b19t3TQ1HGqKGvQWMSqHRDNBJesYbgRrJ0oRqJAsFYwup76rQemNI/lnRknzI/IQPKQU2Ks1HNLVdQ1PGIaYe8+O8N40nPLXsWbAS0TnJMy5Kj33K9uP6ZpxKShgmjdwV5i/Iwow6lgk2I31SwhdEQGrGOpJHabn81On6ATq/RRGCtb0qCZ+nsiI5HW4yiwnRExQ73oTcX/vE5qwqqfcZmkhkk6XxSmApkYTXNAfa4YNWJsCaGK21sRHRJFqLFpFW0IePHlZdI8r2Cvgm8vyrWrPI4CHMExnAKGS6jBDdShARQe4Rle4c15cl6cd+dj3rri5DOH8AfO5w8RSJKR</latexit><latexit sha1_base64="WYOXY5AMtABpCQLOKRxaDmGgG5Y=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgxbIRwR6LXjxWsB/QriWbZtvQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dlZW19Y3Ngtbxe2d3b19t3TQ1HGqKGvQWMSqHRDNBJesYbgRrJ0oRqJAsFYwup76rQemNI/lnRknzI/IQPKQU2Ks1HNLVdQ1PGIaYe8+O8N40nPLXsWbAS0TnJMy5Kj33K9uP6ZpxKShgmjdwV5i/Iwow6lgk2I31SwhdEQGrGOpJHabn81On6ATq/RRGCtb0qCZ+nsiI5HW4yiwnRExQ73oTcX/vE5qwqqfcZmkhkk6XxSmApkYTXNAfa4YNWJsCaGK21sRHRJFqLFpFW0IePHlZdI8r2Cvgm8vyrWrPI4CHMExnAKGS6jBDdShARQe4Rle4c15cl6cd+dj3rri5DOH8AfO5w8RSJKR</latexit><latexit sha1_base64="WYOXY5AMtABpCQLOKRxaDmGgG5Y=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgxbIRwR6LXjxWsB/QriWbZtvQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dlZW19Y3Ngtbxe2d3b19t3TQ1HGqKGvQWMSqHRDNBJesYbgRrJ0oRqJAsFYwup76rQemNI/lnRknzI/IQPKQU2Ks1HNLVdQ1PGIaYe8+O8N40nPLXsWbAS0TnJMy5Kj33K9uP6ZpxKShgmjdwV5i/Iwow6lgk2I31SwhdEQGrGOpJHabn81On6ATq/RRGCtb0qCZ+nsiI5HW4yiwnRExQ73oTcX/vE5qwqqfcZmkhkk6XxSmApkYTXNAfa4YNWJsCaGK21sRHRJFqLFpFW0IePHlZdI8r2Cvgm8vyrWrPI4CHMExnAKGS6jBDdShARQe4Rle4c15cl6cd+dj3rri5DOH8AfO5w8RSJKR</latexit><latexit sha1_base64="WYOXY5AMtABpCQLOKRxaDmGgG5Y=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgxbIRwR6LXjxWsB/QriWbZtvQbHZJskpZ+1O8eFDEq7/Em//GtN2Dtj4YeLw3w8y8IBFcG8/7dlZW19Y3Ngtbxe2d3b19t3TQ1HGqKGvQWMSqHRDNBJesYbgRrJ0oRqJAsFYwup76rQemNI/lnRknzI/IQPKQU2Ks1HNLVdQ1PGIaYe8+O8N40nPLXsWbAS0TnJMy5Kj33K9uP6ZpxKShgmjdwV5i/Iwow6lgk2I31SwhdEQGrGOpJHabn81On6ATq/RRGCtb0qCZ+nsiI5HW4yiwnRExQ73oTcX/vE5qwqqfcZmkhkk6XxSmApkYTXNAfa4YNWJsCaGK21sRHRJFqLFpFW0IePHlZdI8r2Cvgm8vyrWrPI4CHMExnAKGS6jBDdShARQe4Rle4c15cl6cd+dj3rri5DOH8AfO5w8RSJKR</latexit>

Must equal observed

N
<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

YB ' 28

79
✏N2

YN2

D
=

28

79
✏N2

0.4eV

M1
<latexit sha1_base64="FLHEFmuQbyWPQJKlqYXAa5N6PUQ="></latexit><latexit sha1_base64="FLHEFmuQbyWPQJKlqYXAa5N6PUQ="></latexit><latexit sha1_base64="FLHEFmuQbyWPQJKlqYXAa5N6PUQ="></latexit><latexit sha1_base64="FLHEFmuQbyWPQJKlqYXAa5N6PUQ="></latexit>

Fukugita, Yanagida (1986)

✏N2 ⌘ Br(N2 ! lHL)� Br(N2 ! l†H†
L) '

y233
8⇡

�g(x)
<latexit sha1_base64="sEUnk3WeeWCIAtgRQt3nXl2Qako="></latexit><latexit sha1_base64="sEUnk3WeeWCIAtgRQt3nXl2Qako="></latexit><latexit sha1_base64="sEUnk3WeeWCIAtgRQt3nXl2Qako="></latexit><latexit sha1_base64="sEUnk3WeeWCIAtgRQt3nXl2Qako="></latexit>



•  

• Typical values:

•   

•  

Generating a large lepton asymmetry

YB ⇡ y

2
33

8⇡
�g(x)

0.4 eV

M1
<latexit sha1_base64="hhZZ8UHema7D6eNXNxhAav/svG0="></latexit><latexit sha1_base64="hhZZ8UHema7D6eNXNxhAav/svG0="></latexit><latexit sha1_base64="hhZZ8UHema7D6eNXNxhAav/svG0="></latexit><latexit sha1_base64="hhZZ8UHema7D6eNXNxhAav/svG0="></latexit>

M2 ⇠ M3
<latexit sha1_base64="mhVbEgLbULGgrnbQbsz9/SILT3U=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04qVQwX5AE8Jmu2mX7m7C7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdd3SSKULbJOGJ6kVYU84kbRtmOO2limIRcdqNxnczv/tElWaJfDSTlAYCDyWLGcHGSn4zrCNfM4Ga4WVYqbo1dw60SryCVKFAK6x8+YOEZIJKQzjWuu+5qQlyrAwjnE7LfqZpiskYD2nfUokF1UE+v3mKzq0yQHGibEmD5urviRwLrScisp0Cm5Fe9mbif14/M/FNkDOZZoZKslgUZxyZBM0CQAOmKDF8YgkmitlbERlhhYmxMZVtCN7yy6ukU695bs17uKo2bos4SnAKZ3ABHlxDA+6hBW0gkMIzvMKbkzkvzrvzsWhdc4qZE/gD5/MHXJuQlA==</latexit><latexit sha1_base64="mhVbEgLbULGgrnbQbsz9/SILT3U=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04qVQwX5AE8Jmu2mX7m7C7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdd3SSKULbJOGJ6kVYU84kbRtmOO2limIRcdqNxnczv/tElWaJfDSTlAYCDyWLGcHGSn4zrCNfM4Ga4WVYqbo1dw60SryCVKFAK6x8+YOEZIJKQzjWuu+5qQlyrAwjnE7LfqZpiskYD2nfUokF1UE+v3mKzq0yQHGibEmD5urviRwLrScisp0Cm5Fe9mbif14/M/FNkDOZZoZKslgUZxyZBM0CQAOmKDF8YgkmitlbERlhhYmxMZVtCN7yy6ukU695bs17uKo2bos4SnAKZ3ABHlxDA+6hBW0gkMIzvMKbkzkvzrvzsWhdc4qZE/gD5/MHXJuQlA==</latexit><latexit sha1_base64="mhVbEgLbULGgrnbQbsz9/SILT3U=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04qVQwX5AE8Jmu2mX7m7C7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdd3SSKULbJOGJ6kVYU84kbRtmOO2limIRcdqNxnczv/tElWaJfDSTlAYCDyWLGcHGSn4zrCNfM4Ga4WVYqbo1dw60SryCVKFAK6x8+YOEZIJKQzjWuu+5qQlyrAwjnE7LfqZpiskYD2nfUokF1UE+v3mKzq0yQHGibEmD5urviRwLrScisp0Cm5Fe9mbif14/M/FNkDOZZoZKslgUZxyZBM0CQAOmKDF8YgkmitlbERlhhYmxMZVtCN7yy6ukU695bs17uKo2bos4SnAKZ3ABHlxDA+6hBW0gkMIzvMKbkzkvzrvzsWhdc4qZE/gD5/MHXJuQlA==</latexit><latexit sha1_base64="mhVbEgLbULGgrnbQbsz9/SILT3U=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04qVQwX5AE8Jmu2mX7m7C7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdd3SSKULbJOGJ6kVYU84kbRtmOO2limIRcdqNxnczv/tElWaJfDSTlAYCDyWLGcHGSn4zrCNfM4Ga4WVYqbo1dw60SryCVKFAK6x8+YOEZIJKQzjWuu+5qQlyrAwjnE7LfqZpiskYD2nfUokF1UE+v3mKzq0yQHGibEmD5urviRwLrScisp0Cm5Fe9mbif14/M/FNkDOZZoZKslgUZxyZBM0CQAOmKDF8YgkmitlbERlhhYmxMZVtCN7yy6ukU695bs17uKo2bos4SnAKZ3ABHlxDA+6hBW0gkMIzvMKbkzkvzrvzsWhdc4qZE/gD5/MHXJuQlA==</latexit>

y233 ⇠ m2
3v

2
R

v4
<latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit>

g(x) ⇠ 1
<latexit sha1_base64="4MKKWUpIhGWZlrBOwU1LLIbKggs=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvXiMYB6wWcLsZDYZMo9lplcMIZ/hxYMiXv0ab/6Nk2QPmljQUFR1090Vp4Jb8P1vr7C2vrG5Vdwu7ezu7R+UD49aVmeGsibVQptOTCwTXLEmcBCskxpGZCxYOx7dzvz2IzOWa/UA45RFkgwUTzgl4KRwUH06x13LJQ565Ypf8+fAqyTISQXlaPTKX92+pplkCqgg1oaBn0I0IQY4FWxa6maWpYSOyICFjioimY0m85On+MwpfZxo40oBnqu/JyZEWjuWseuUBIZ22ZuJ/3lhBsl1NOEqzYApuliUZAKDxrP/cZ8bRkGMHSHUcHcrpkNiCAWXUsmFECy/vEpaF7XArwX3l5X6TR5HEZ2gU1RFAbpCdXSHGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9gff5A6jnkC4=</latexit><latexit sha1_base64="4MKKWUpIhGWZlrBOwU1LLIbKggs=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvXiMYB6wWcLsZDYZMo9lplcMIZ/hxYMiXv0ab/6Nk2QPmljQUFR1090Vp4Jb8P1vr7C2vrG5Vdwu7ezu7R+UD49aVmeGsibVQptOTCwTXLEmcBCskxpGZCxYOx7dzvz2IzOWa/UA45RFkgwUTzgl4KRwUH06x13LJQ565Ypf8+fAqyTISQXlaPTKX92+pplkCqgg1oaBn0I0IQY4FWxa6maWpYSOyICFjioimY0m85On+MwpfZxo40oBnqu/JyZEWjuWseuUBIZ22ZuJ/3lhBsl1NOEqzYApuliUZAKDxrP/cZ8bRkGMHSHUcHcrpkNiCAWXUsmFECy/vEpaF7XArwX3l5X6TR5HEZ2gU1RFAbpCdXSHGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9gff5A6jnkC4=</latexit><latexit sha1_base64="4MKKWUpIhGWZlrBOwU1LLIbKggs=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvXiMYB6wWcLsZDYZMo9lplcMIZ/hxYMiXv0ab/6Nk2QPmljQUFR1090Vp4Jb8P1vr7C2vrG5Vdwu7ezu7R+UD49aVmeGsibVQptOTCwTXLEmcBCskxpGZCxYOx7dzvz2IzOWa/UA45RFkgwUTzgl4KRwUH06x13LJQ565Ypf8+fAqyTISQXlaPTKX92+pplkCqgg1oaBn0I0IQY4FWxa6maWpYSOyICFjioimY0m85On+MwpfZxo40oBnqu/JyZEWjuWseuUBIZ22ZuJ/3lhBsl1NOEqzYApuliUZAKDxrP/cZ8bRkGMHSHUcHcrpkNiCAWXUsmFECy/vEpaF7XArwX3l5X6TR5HEZ2gU1RFAbpCdXSHGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9gff5A6jnkC4=</latexit><latexit sha1_base64="4MKKWUpIhGWZlrBOwU1LLIbKggs=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvXiMYB6wWcLsZDYZMo9lplcMIZ/hxYMiXv0ab/6Nk2QPmljQUFR1090Vp4Jb8P1vr7C2vrG5Vdwu7ezu7R+UD49aVmeGsibVQptOTCwTXLEmcBCskxpGZCxYOx7dzvz2IzOWa/UA45RFkgwUTzgl4KRwUH06x13LJQ565Ypf8+fAqyTISQXlaPTKX92+pplkCqgg1oaBn0I0IQY4FWxa6maWpYSOyICFjioimY0m85On+MwpfZxo40oBnqu/JyZEWjuWseuUBIZ22ZuJ/3lhBsl1NOEqzYApuliUZAKDxrP/cZ8bRkGMHSHUcHcrpkNiCAWXUsmFECy/vEpaF7XArwX3l5X6TR5HEZ2gU1RFAbpCdXSHGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9gff5A6jnkC4=</latexit>

m(5)
⌫3 ⇠ m(ss)

⌫3 ⇠ m3 ' (0.01 eV or 0.05 eV)

<latexit sha1_base64="ilcO8cjokxpY2mxA1o3XxP3kIpw="></latexit><latexit sha1_base64="ilcO8cjokxpY2mxA1o3XxP3kIpw="></latexit><latexit sha1_base64="ilcO8cjokxpY2mxA1o3XxP3kIpw="></latexit><latexit sha1_base64="ilcO8cjokxpY2mxA1o3XxP3kIpw="></latexit>



Required Lepton Asymmetry
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• Increase               (i.e           degeneracy)

• IH with 

• Introduce             symmetry

Generating a large lepton asymmetry

• Increase 

• Large

• Large

g(x)
<latexit sha1_base64="5MdSH+jBhLb9upJWOdxkrEde8/M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWMG2hDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcpv7nUeqNIvlg5kmNBB4JFnECDa5NKo/nQ+qNbfhzoFWiVeQGhRoDapf/WFMUkGlIRxr3fPcxAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0Cm7Fe9nLxP6+Xmug6yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBUbgrf88ippXzQ8t+HdX9aaN0UcZTiBU6iDB1fQhDtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AbeaN0g==</latexit><latexit sha1_base64="5MdSH+jBhLb9upJWOdxkrEde8/M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWMG2hDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcpv7nUeqNIvlg5kmNBB4JFnECDa5NKo/nQ+qNbfhzoFWiVeQGhRoDapf/WFMUkGlIRxr3fPcxAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0Cm7Fe9nLxP6+Xmug6yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBUbgrf88ippXzQ8t+HdX9aaN0UcZTiBU6iDB1fQhDtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AbeaN0g==</latexit><latexit sha1_base64="5MdSH+jBhLb9upJWOdxkrEde8/M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWMG2hDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcpv7nUeqNIvlg5kmNBB4JFnECDa5NKo/nQ+qNbfhzoFWiVeQGhRoDapf/WFMUkGlIRxr3fPcxAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0Cm7Fe9nLxP6+Xmug6yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBUbgrf88ippXzQ8t+HdX9aaN0UcZTiBU6iDB1fQhDtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AbeaN0g==</latexit><latexit sha1_base64="5MdSH+jBhLb9upJWOdxkrEde8/M=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWMG2hDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcpv7nUeqNIvlg5kmNBB4JFnECDa5NKo/nQ+qNbfhzoFWiVeQGhRoDapf/WFMUkGlIRxr3fPcxAQZVoYRTmeVfqppgskEj2jPUokF1UE2v3WGzqwyRFGsbEmD5urviQwLracitJ0Cm7Fe9nLxP6+Xmug6yJhMUkMlWSyKUo5MjPLH0ZApSgyfWoKJYvZWRMZYYWJsPBUbgrf88ippXzQ8t+HdX9aaN0UcZTiBU6iDB1fQhDtogQ8ExvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AbeaN0g==</latexit>

vR
<latexit sha1_base64="2BlMI+DEcOdb81HEEg3Z2bBF2zw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF4/xkQckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1hJOE+xEdKBEKRtFKj+PeQ69ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5qVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDK/9TKgkRa7YYlGYSoIxmf1N+kJzhnJiCWVa2FsJG1JNGdp0SjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODWAwgGd4hTdHOi/Ou/OxaC04+cwx/IHz+QM6qI2/</latexit><latexit sha1_base64="2BlMI+DEcOdb81HEEg3Z2bBF2zw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF4/xkQckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1hJOE+xEdKBEKRtFKj+PeQ69ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5qVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDK/9TKgkRa7YYlGYSoIxmf1N+kJzhnJiCWVa2FsJG1JNGdp0SjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODWAwgGd4hTdHOi/Ou/OxaC04+cwx/IHz+QM6qI2/</latexit><latexit sha1_base64="2BlMI+DEcOdb81HEEg3Z2bBF2zw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF4/xkQckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1hJOE+xEdKBEKRtFKj+PeQ69ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5qVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDK/9TKgkRa7YYlGYSoIxmf1N+kJzhnJiCWVa2FsJG1JNGdp0SjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODWAwgGd4hTdHOi/Ou/OxaC04+cwx/IHz+QM6qI2/</latexit><latexit sha1_base64="2BlMI+DEcOdb81HEEg3Z2bBF2zw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF4/xkQckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781phrI2L1hJOE+xEdKBEKRtFKj+PeQ69ccavuHGSVeDmpQI56r/zV7ccsjbhCJqkxHc9N0M+oRsEkn5a6qeEJZSM64B1LFY248bP5qVNyZpU+CWNtSyGZq78nMhoZM4kC2xlRHJplbyb+53VSDK/9TKgkRa7YYlGYSoIxmf1N+kJzhnJiCWVa2FsJG1JNGdp0SjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODWAwgGd4hTdHOi/Ou/OxaC04+cwx/IHz+QM6qI2/</latexit>
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<latexit sha1_base64="70Fpwq4bdFoTEH/kehSVTsKYoKs=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSxC3ZTECrosunFZwT6giWEynaRDZyZhZiKUUDf+ihsXirj1L9z5N07bLLT1wIXDOfdy7z1hyqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bJZnEpIUTlshuiBRhVJCWppqRbioJ4iEjnXB4PfE7D0Qqmog7PUqJz1EsaEQx0kYK7EMe5J7IYH18n1eVOh1DL44hD+qBXXFqzhRwkbgFqYACzcD+8voJzjgRGjOkVM91Uu3nSGqKGRmXvUyRFOEhiknPUIE4UX4+/WAMT4zSh1EiTQkNp+rviRxxpUY8NJ0c6YGa9ybif14v09Gln1ORZpoIPFsUZQzqBE7igH0qCdZsZAjCkppbIR4gibA2oZVNCO78y4ukfVZznZp7e15pXBVxlMAROAZV4IIL0AA3oAlaAINH8AxewZv1ZL1Y79bHrHXJKmYOwB9Ynz/0SZXn</latexit><latexit sha1_base64="70Fpwq4bdFoTEH/kehSVTsKYoKs=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSxC3ZTECrosunFZwT6giWEynaRDZyZhZiKUUDf+ihsXirj1L9z5N07bLLT1wIXDOfdy7z1hyqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bJZnEpIUTlshuiBRhVJCWppqRbioJ4iEjnXB4PfE7D0Qqmog7PUqJz1EsaEQx0kYK7EMe5J7IYH18n1eVOh1DL44hD+qBXXFqzhRwkbgFqYACzcD+8voJzjgRGjOkVM91Uu3nSGqKGRmXvUyRFOEhiknPUIE4UX4+/WAMT4zSh1EiTQkNp+rviRxxpUY8NJ0c6YGa9ybif14v09Gln1ORZpoIPFsUZQzqBE7igH0qCdZsZAjCkppbIR4gibA2oZVNCO78y4ukfVZznZp7e15pXBVxlMAROAZV4IIL0AA3oAlaAINH8AxewZv1ZL1Y79bHrHXJKmYOwB9Ynz/0SZXn</latexit><latexit sha1_base64="70Fpwq4bdFoTEH/kehSVTsKYoKs=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSxC3ZTECrosunFZwT6giWEynaRDZyZhZiKUUDf+ihsXirj1L9z5N07bLLT1wIXDOfdy7z1hyqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bJZnEpIUTlshuiBRhVJCWppqRbioJ4iEjnXB4PfE7D0Qqmog7PUqJz1EsaEQx0kYK7EMe5J7IYH18n1eVOh1DL44hD+qBXXFqzhRwkbgFqYACzcD+8voJzjgRGjOkVM91Uu3nSGqKGRmXvUyRFOEhiknPUIE4UX4+/WAMT4zSh1EiTQkNp+rviRxxpUY8NJ0c6YGa9ybif14v09Gln1ORZpoIPFsUZQzqBE7igH0qCdZsZAjCkppbIR4gibA2oZVNCO78y4ukfVZznZp7e15pXBVxlMAROAZV4IIL0AA3oAlaAINH8AxewZv1ZL1Y79bHrHXJKmYOwB9Ynz/0SZXn</latexit><latexit sha1_base64="70Fpwq4bdFoTEH/kehSVTsKYoKs=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSxC3ZTECrosunFZwT6giWEynaRDZyZhZiKUUDf+ihsXirj1L9z5N07bLLT1wIXDOfdy7z1hyqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bJZnEpIUTlshuiBRhVJCWppqRbioJ4iEjnXB4PfE7D0Qqmog7PUqJz1EsaEQx0kYK7EMe5J7IYH18n1eVOh1DL44hD+qBXXFqzhRwkbgFqYACzcD+8voJzjgRGjOkVM91Uu3nSGqKGRmXvUyRFOEhiknPUIE4UX4+/WAMT4zSh1EiTQkNp+rviRxxpUY8NJ0c6YGa9ybif14v09Gln1ORZpoIPFsUZQzqBE7igH0qCdZsZAjCkppbIR4gibA2oZVNCO78y4ukfVZznZp7e15pXBVxlMAROAZV4IIL0AA3oAlaAINH8AxewZv1ZL1Y79bHrHXJKmYOwB9Ynz/0SZXn</latexit>
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N2,3
<latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit>
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<latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit><latexit sha1_base64="BhLD24Ue4CTbtZRedpcsooGBHC0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcJuFPQY9OJJIpgHJEuYnXSSIbOz68ysEJb8hBcPinj1d7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JBzOO0Q/pQPI+Z9RYqXXXTStn5xPSLZbcsjsDWSZeRkqQodYtfnV6EUtClIYJqnXbc2Pjp1QZzgROCp1EY0zZiA6wbamkIWo/nd07ISdW6ZF+pGxJQ2bq74mUhlqPw8B2htQM9aI3Ff/z2onpX/kpl3FiULL5on4iiInI9HnS4wqZEWNLKFPc3krYkCrKjI2oYEPwFl9eJo1K2XPL3v1FqXqdxZGHIziGU/DgEqpwCzWoAwMBz/AKb86j8+K8Ox/z1pyTzRzCHzifP8ZFjyA=</latexit>
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<latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit><latexit sha1_base64="+eBGv7vg+IYaFoaiczfmlLxkezQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRtQZdFNy6r2Ae0aZhMJ+3QmSTMTAoh5Avc+CtuXCji1rU7/8Zpm4W2HrhwOOde7r3HixiVyrK+jcLG5tb2TnG3tLd/cHhkHp90ZBgLTNo4ZKHoeUgSRgPSVlQx0osEQdxjpOtNb+Z+d0aEpGHwoJKIOByNA+pTjJSWXLOSuGm9ng1rcCAphwNfIJxyt66FmXs/rGXpbNjIXLNsVa0F4Dqxc1IGOVqu+TUYhTjmJFCYISn7thUpJ0VCUcxIVhrEkkQIT9GY9DUNECfSSRfvZLCilRH0Q6ErUHCh/p5IEZcy4Z7u5EhN5Ko3F//z+rHyr5yUBlGsSICXi/yYQRXCeTZwRAXBiiWaICyovhXiCdKJKJ1gSYdgr768Tjq1qm1V7btGuXmdx1EEZ+AcXAAbXIImuAUt0AYYPIJn8ArejCfjxXg3PpatBSOfOQV/YHz+AH4vmx4=</latexit>



Summary

• Observed Higgs mass imply next symmetry breaking scale of 
nature?

• Motivated by Strong CP                 Higgs Parity, no QCD’

• Motivated by DM                            Mirror electroweak,

• Same number of parameters as SM below 

• Future measurements of                                will hone in on 

• Parameter space will be probed by future detectors

{mt,mh,↵s(MZ)}
<latexit sha1_base64="od9Kx0Nh5iX/FIvXh3xn5JvgYsU=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQoZREBF0W3bgRKtgHNiFMppN26MwkzEyEErpw46+4caGIWz/CnX/jtM1CWw9cOJxzL/feEyaMKu0431ZhZXVtfaO4Wdra3tnds/cP2ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6up33kgUtFY3OlxQnyOBoJGFCNtpMAuexkPdA3yYFiDHmLJEAWqehPcn3iTwK44dWcGuEzcnFRAjmZgf3n9GKecCI0ZUqrnOon2MyQ1xYxMSl6qSILwCA1Iz1CBOFF+NntiAo+N0odRLE0JDWfq74kMcaXGPDSdHOmhWvSm4n9eL9XRhZ9RkaSaCDxfFKUM6hhOE4F9KgnWbGwIwpKaWyEeIomwNrmVTAju4svLpH1ad526e3tWaVzmcRRBGRyBKnDBOWiAa9AELYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucP9W+XAA==</latexit><latexit sha1_base64="od9Kx0Nh5iX/FIvXh3xn5JvgYsU=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQoZREBF0W3bgRKtgHNiFMppN26MwkzEyEErpw46+4caGIWz/CnX/jtM1CWw9cOJxzL/feEyaMKu0431ZhZXVtfaO4Wdra3tnds/cP2ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6up33kgUtFY3OlxQnyOBoJGFCNtpMAuexkPdA3yYFiDHmLJEAWqehPcn3iTwK44dWcGuEzcnFRAjmZgf3n9GKecCI0ZUqrnOon2MyQ1xYxMSl6qSILwCA1Iz1CBOFF+NntiAo+N0odRLE0JDWfq74kMcaXGPDSdHOmhWvSm4n9eL9XRhZ9RkaSaCDxfFKUM6hhOE4F9KgnWbGwIwpKaWyEeIomwNrmVTAju4svLpH1ad526e3tWaVzmcRRBGRyBKnDBOWiAa9AELYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucP9W+XAA==</latexit><latexit sha1_base64="od9Kx0Nh5iX/FIvXh3xn5JvgYsU=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQoZREBF0W3bgRKtgHNiFMppN26MwkzEyEErpw46+4caGIWz/CnX/jtM1CWw9cOJxzL/feEyaMKu0431ZhZXVtfaO4Wdra3tnds/cP2ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6up33kgUtFY3OlxQnyOBoJGFCNtpMAuexkPdA3yYFiDHmLJEAWqehPcn3iTwK44dWcGuEzcnFRAjmZgf3n9GKecCI0ZUqrnOon2MyQ1xYxMSl6qSILwCA1Iz1CBOFF+NntiAo+N0odRLE0JDWfq74kMcaXGPDSdHOmhWvSm4n9eL9XRhZ9RkaSaCDxfFKUM6hhOE4F9KgnWbGwIwpKaWyEeIomwNrmVTAju4svLpH1ad526e3tWaVzmcRRBGRyBKnDBOWiAa9AELYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucP9W+XAA==</latexit><latexit sha1_base64="od9Kx0Nh5iX/FIvXh3xn5JvgYsU=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQoZREBF0W3bgRKtgHNiFMppN26MwkzEyEErpw46+4caGIWz/CnX/jtM1CWw9cOJxzL/feEyaMKu0431ZhZXVtfaO4Wdra3tnds/cP2ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6up33kgUtFY3OlxQnyOBoJGFCNtpMAuexkPdA3yYFiDHmLJEAWqehPcn3iTwK44dWcGuEzcnFRAjmZgf3n9GKecCI0ZUqrnOon2MyQ1xYxMSl6qSILwCA1Iz1CBOFF+NntiAo+N0odRLE0JDWfq74kMcaXGPDSdHOmhWvSm4n9eL9XRhZ9RkaSaCDxfFKUM6hhOE4F9KgnWbGwIwpKaWyEeIomwNrmVTAju4svLpH1ad526e3tWaVzmcRRBGRyBKnDBOWiAa9AELYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucP9W+XAA==</latexit>

v0
<latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit>

v0
<latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit><latexit sha1_base64="W27MaUSEXeKSjGyiG9VsBCq4Tb0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbTbt0swm7k0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/NebaiFg94SThfkQHSoSCUbTS4/i8V664VXcOskq8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPS93U8ISyER3wjqWKRtz42fzSKTmzSp+EsbalkMzV3xMZjYyZRIHtjCgOzbI3E//zOimGN34mVJIiV2yxKEwlwZjM3iZ9oTlDObGEMi3srYQNqaYMbTglG4K3/PIqaV5WPbfqPVxVard5HEU4gVO4AA+uoQb3UIcGMAjhGV7hzRk5L86787FoLTj5zDH8gfP5A0O2jSs=</latexit>

SU(2)R
<latexit sha1_base64="oqnpKTMolegHqmiLKzjDK+hhmFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxfmxbaJeSTbNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Gbmt5+o0kyKRzNJaBDjoWARI9hYqf3gV+vn/ft+ueLW3DnQKvFyUoEczX75qzeQJI2pMIRjrbuem5ggw8owwum01Es1TTAZ4yHtWipwTHWQzc+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n9eNzXRVZAxkaSGCrJYFKUcGYlmv6MBU5QYPrEEE8XsrYiMsMLE2IRKNgRv+eVV0qrXPLfm3V1UGtd5HEU4gVOoggeX0IBbaIIPBMbwDK/w5iTOi/PufCxaC04+cwx/4Hz+AOTujpw=</latexit><latexit sha1_base64="oqnpKTMolegHqmiLKzjDK+hhmFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxfmxbaJeSTbNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Gbmt5+o0kyKRzNJaBDjoWARI9hYqf3gV+vn/ft+ueLW3DnQKvFyUoEczX75qzeQJI2pMIRjrbuem5ggw8owwum01Es1TTAZ4yHtWipwTHWQzc+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n9eNzXRVZAxkaSGCrJYFKUcGYlmv6MBU5QYPrEEE8XsrYiMsMLE2IRKNgRv+eVV0qrXPLfm3V1UGtd5HEU4gVOoggeX0IBbaIIPBMbwDK/w5iTOi/PufCxaC04+cwx/4Hz+AOTujpw=</latexit><latexit sha1_base64="oqnpKTMolegHqmiLKzjDK+hhmFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxfmxbaJeSTbNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Gbmt5+o0kyKRzNJaBDjoWARI9hYqf3gV+vn/ft+ueLW3DnQKvFyUoEczX75qzeQJI2pMIRjrbuem5ggw8owwum01Es1TTAZ4yHtWipwTHWQzc+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n9eNzXRVZAxkaSGCrJYFKUcGYlmv6MBU5QYPrEEE8XsrYiMsMLE2IRKNgRv+eVV0qrXPLfm3V1UGtd5HEU4gVOoggeX0IBbaIIPBMbwDK/w5iTOi/PufCxaC04+cwx/4Hz+AOTujpw=</latexit><latexit sha1_base64="oqnpKTMolegHqmiLKzjDK+hhmFs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxfmxbaJeSTbNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Gbmt5+o0kyKRzNJaBDjoWARI9hYqf3gV+vn/ft+ueLW3DnQKvFyUoEczX75qzeQJI2pMIRjrbuem5ggw8owwum01Es1TTAZ4yHtWipwTHWQzc+dojOrDFAklS1h0Fz9PZHhWOtJHNrOGJuRXvZm4n9eNzXRVZAxkaSGCrJYFKUcGYlmv6MBU5QYPrEEE8XsrYiMsMLE2IRKNgRv+eVV0qrXPLfm3V1UGtd5HEU4gVOoggeX0IBbaIIPBMbwDK/w5iTOi/PufCxaC04+cwx/4Hz+AOTujpw=</latexit>


