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A. Kitaev, Annals of Physics 303, 2-30 (2003) 
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Motivation: TO with 2-body interactions 

A. Kitaev, Annals of Physics 321, 2-111 (2006) 
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i

Jz � Jx, Jy
<latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

H = �J

X

s

As � J

X

p

Bp

<latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="/Iyg0j0/3Ow9lr4T7MsCla7jmXQ=">AAACCXicbVDLSgMxFM34rPU16tJNsAhuWmbc6EaodVNcVbAPaIchk2ba0CQTkoxQhm7d+CtuXCji1j9w59+YtrPQ1gMXTs65l5t7IsmoNp737aysrq1vbBa2its7u3v77sFhSyepwqSJE5aoToQ0YVSQpqGGkY5UBPGIkXY0upn67QeiNE3EvRlLEnA0EDSmGBkrhS6swytYvoU9nfJQw2tbZZg/JayFMnRLXsWbAS4TPyclkKMRul+9foJTToTBDGnd9T1pggwpQzEjk2Iv1UQiPEID0rVUIE50kM0umcBTq/RhnChbwsCZ+nsiQ1zrMY9sJ0dmqBe9qfif101NfBlkVMjUEIHni+KUQZPAaSywTxXBho0tQVhR+1eIh0ghbGx4RRuCv3jyMmmdV3zL77xStZbHUQDH4AScAR9cgCqogwZoAgwewTN4BW/Ok/PivDsf89YVJ585An/gfP4APYaXgQ==</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit>
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Y

i2s
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i

<latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit>

Bp =
Y

i2p

�z
i

<latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit>

A. Kitaev, Annals of Physics 303, 2-30 (2003) 

Y Y
<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>
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Motivation: TO with 2-body interactions 

A. Kitaev, Annals of Physics 321, 2-111 (2006) 
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Jz � Jx, Jy
<latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit>

H = �
X

↵=x,y,z

J↵

X

↵�links

�
↵
i �

↵
j

<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

Xp =
Y

i2p

�x
i

<latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit>

Zp =
Y

i2p

�z
i

<latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit>

H = �J

X

p

(Xp + Zp)
<latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="I588Yi40g5JkxhI/Mk9+w4LHWg4=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI6Ls2mgjBG2CVQRzweyyzE5mkyGzF2bOCiHkEWx8FRsLRWwt7XwbZ5MtNPGHgY//nMOZ8/uJ4Aos69soLCwuLa8UV0tr6xubW+b2TlPFqaSsQWMRy7ZPFBM8Yg3gIFg7kYyEvmAtf3Cd1VsPTCoeR3cwTJgbkl7EA04JaMszD2v4Ep/cYEeloZdgR7AAKrit8RjfZ4bkvT4cYc8sW6fWRHge7BzKKFfdM7+cbkzTkEVABVGqY1sJuCMigVPBxiUnVSwhdEB6rKMxIiFT7mhy0BgfaKeLg1jqFwGeuL8nRiRUahj6ujMk0Feztcz8r9ZJIbhwRzxKUmARnS4KUoEhxlk6uMsloyCGGgiVXP8V0z6RhILOsKRDsGdPnofm2amt+dYqV6/yOIpoD+2jCrLROaqiGqqjBqLoET2jV/RmPBkvxrvxMW0tGPnMLvoj4/MHEtaaFg==</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit>
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<latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="/Iyg0j0/3Ow9lr4T7MsCla7jmXQ=">AAACCXicbVDLSgMxFM34rPU16tJNsAhuWmbc6EaodVNcVbAPaIchk2ba0CQTkoxQhm7d+CtuXCji1j9w59+YtrPQ1gMXTs65l5t7IsmoNp737aysrq1vbBa2its7u3v77sFhSyepwqSJE5aoToQ0YVSQpqGGkY5UBPGIkXY0upn67QeiNE3EvRlLEnA0EDSmGBkrhS6swytYvoU9nfJQw2tbZZg/JayFMnRLXsWbAS4TPyclkKMRul+9foJTToTBDGnd9T1pggwpQzEjk2Iv1UQiPEID0rVUIE50kM0umcBTq/RhnChbwsCZ+nsiQ1zrMY9sJ0dmqBe9qfif101NfBlkVMjUEIHni+KUQZPAaSywTxXBho0tQVhR+1eIh0ghbGx4RRuCv3jyMmmdV3zL77xStZbHUQDH4AScAR9cgCqogwZoAgwewTN4BW/Ok/PivDsf89YVJ585An/gfP4APYaXgQ==</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit>
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<latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit>
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<latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit>

A. Kitaev, Annals of Physics 303, 2-30 (2003) 

Y Y
<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>

H. Bombin, M. A. Martin-Delgado, PRL 97 180501 (2006) 
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Motivation: TO with 2-body interactions 

A. Kitaev, Annals of Physics 321, 2-111 (2006) 

€ 

i

Jz � Jx, Jy
<latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

Xp =
Y

i2p

�x
i

<latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit>

Zp =
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i2p

�z
i

<latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit>

H = �J

X

p

(Xp + Zp)
<latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="I588Yi40g5JkxhI/Mk9+w4LHWg4=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI6Ls2mgjBG2CVQRzweyyzE5mkyGzF2bOCiHkEWx8FRsLRWwt7XwbZ5MtNPGHgY//nMOZ8/uJ4Aos69soLCwuLa8UV0tr6xubW+b2TlPFqaSsQWMRy7ZPFBM8Yg3gIFg7kYyEvmAtf3Cd1VsPTCoeR3cwTJgbkl7EA04JaMszD2v4Ep/cYEeloZdgR7AAKrit8RjfZ4bkvT4cYc8sW6fWRHge7BzKKFfdM7+cbkzTkEVABVGqY1sJuCMigVPBxiUnVSwhdEB6rKMxIiFT7mhy0BgfaKeLg1jqFwGeuL8nRiRUahj6ujMk0Feztcz8r9ZJIbhwRzxKUmARnS4KUoEhxlk6uMsloyCGGgiVXP8V0z6RhILOsKRDsGdPnofm2amt+dYqV6/yOIpoD+2jCrLROaqiGqqjBqLoET2jV/RmPBkvxrvxMW0tGPnMLvoj4/MHEtaaFg==</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit>

H = �J

X

s
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X

p

Bp

<latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="/Iyg0j0/3Ow9lr4T7MsCla7jmXQ=">AAACCXicbVDLSgMxFM34rPU16tJNsAhuWmbc6EaodVNcVbAPaIchk2ba0CQTkoxQhm7d+CtuXCji1j9w59+YtrPQ1gMXTs65l5t7IsmoNp737aysrq1vbBa2its7u3v77sFhSyepwqSJE5aoToQ0YVSQpqGGkY5UBPGIkXY0upn67QeiNE3EvRlLEnA0EDSmGBkrhS6swytYvoU9nfJQw2tbZZg/JayFMnRLXsWbAS4TPyclkKMRul+9foJTToTBDGnd9T1pggwpQzEjk2Iv1UQiPEID0rVUIE50kM0umcBTq/RhnChbwsCZ+nsiQ1zrMY9sJ0dmqBe9qfif101NfBlkVMjUEIHni+KUQZPAaSywTxXBho0tQVhR+1eIh0ghbGx4RRuCv3jyMmmdV3zL77xStZbHUQDH4AScAR9cgCqogwZoAgwewTN4BW/Ok/PivDsf89YVJ585An/gfP4APYaXgQ==</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit>
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<latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit>
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<latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit>
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<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>

H. Bombin, M. A. Martin-Delgado, PRL 97 180501 (2006) 
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Motivation: TO with 2-body interactions 

A. Kitaev, Annals of Physics 321, 2-111 (2006) 
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Jz � Jx, Jy
<latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

Xp =
Y

i2p

�x
i

<latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit><latexit sha1_base64="DHWwMyXyZKH5FcfDbd2l6lFqFw4=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEXQjFN24rGAv0BmHTCbThmaSkGTEMnTrxldx40IRt76BO9/G9LLQ1h8CH/85h5Pzx5JRbTzv2yktLa+srpXXKxubW9s77u5eS4tcYdLEggnViZEmjHLSNNQw0pGKoCxmpB0Prsb19j1Rmgp+a4aShBnqcZpSjIy1Ihd2IgkvYCCVSKKCwoByKEcw0LSXoYjePURu1at5E8FF8GdQBTM1IvcrSATOM8INZkjrru9JExZIGYoZGVWCXBOJ8AD1SNciRxnRYTG5ZASPrJPAVCj7uIET9/dEgTKth1lsOzNk+nq+Njb/q3Vzk56HBeUyN4Tj6aI0Z9AIOI4FJlQRbNjQAsKK2r9C3EcKYWPDq9gQ/PmTF6F1UvMt35xW65ezOMrgAByCY+CDM1AH16ABmgCDR/AMXsGb8+S8OO/Ox7S15Mxm9sEfOZ8/Q+uZbg==</latexit>

Zp =
Y

i2p

�z
i

<latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit><latexit sha1_base64="nPSbxhPqV5cH7zG+UWnEH58b0I0=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EohuXFewFO+OQyWTa0CQTkoxQh27d+CpuXCji1jdw59uYXhba+kPg4z/ncHL+WDKqjed9OwuLS8srq6W18vrG5ta2u7Pb1FmuMGngjGWqHSNNGBWkYahhpC0VQTxmpBX3L0f11j1RmmbixgwkCTnqCppSjIy1IhfeRhKew0CqLIkKCgMqoBzCQNMuRxG9e4jcilf1xoLz4E+hAqaqR+5XkGQ450QYzJDWHd+TJiyQMhQzMiwHuSYS4T7qko5FgTjRYTG+ZAgPrZPANFP2CQPH7u+JAnGtBzy2nRyZnp6tjcz/ap3cpGdhQYXMDRF4sijNGTQZHMUCE6oINmxgAWFF7V8h7iGFsLHhlW0I/uzJ89A8rvqWr08qtYtpHCWwDw7AEfDBKaiBK1AHDYDBI3gGr+DNeXJenHfnY9K64Exn9sAfOZ8/SjmZcg==</latexit>
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<latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="PAxr0z99vVtQKSfal9KxW8lR9o4=">AAACBXicbZDNSgMxFIXv1L9aq45u3QSLWBHLjBvdCIKb4qqC/cFOKZk004ZmfkjuCKX0Edz4Km5cKOIruPNtzLRdaOuBwMc5CTf3+IkUGh3n28qtrK6tb+Q3C1vF7Z1de6/Y0HGqGK+zWMaq5VPNpYh4HQVK3koUp6EvedMf3mR585ErLeLoHkcJ74S0H4lAMIrG6trHVXJFzm6Jp9OwmxBP8gDLpGXwlDxkhhL9AZ6Qrl1yKs5UZBncOZRgrlrX/vJ6MUtDHiGTVOu26yTYGVOFgkk+KXip5gllQ9rnbYMRDbnujKcLTciRcXokiJU5EZKp+/vFmIZaj0Lf3AwpDvRilpn/Ze0Ug8vOWERJijxis0FBKgnGJGuH9ITiDOXIAGVKmL8SNqCKMjQdFkwJ7uLKy9A4r7iG7xzIwwEcQhlcuIBrqEIN6sDgCV7gDd6tZ+vV+pjVlbPmve3DH1mfP3ZHmJ8=</latexit><latexit sha1_base64="I588Yi40g5JkxhI/Mk9+w4LHWg4=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI6Ls2mgjBG2CVQRzweyyzE5mkyGzF2bOCiHkEWx8FRsLRWwt7XwbZ5MtNPGHgY//nMOZ8/uJ4Aos69soLCwuLa8UV0tr6xubW+b2TlPFqaSsQWMRy7ZPFBM8Yg3gIFg7kYyEvmAtf3Cd1VsPTCoeR3cwTJgbkl7EA04JaMszD2v4Ep/cYEeloZdgR7AAKrit8RjfZ4bkvT4cYc8sW6fWRHge7BzKKFfdM7+cbkzTkEVABVGqY1sJuCMigVPBxiUnVSwhdEB6rKMxIiFT7mhy0BgfaKeLg1jqFwGeuL8nRiRUahj6ujMk0Feztcz8r9ZJIbhwRzxKUmARnS4KUoEhxlk6uMsloyCGGgiVXP8V0z6RhILOsKRDsGdPnofm2amt+dYqV6/yOIpoD+2jCrLROaqiGqqjBqLoET2jV/RmPBkvxrvxMW0tGPnMLvoj4/MHEtaaFg==</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit><latexit sha1_base64="RuZbqnCSTwHdk2Bzg5N0kwsK57I=">AAACEHicbZC7SgNBFIZn4y3G26qlzWAQI2LYFUEbIWgTrCKYC2ZDmJ3MJkNmL8ycFcKSR7DxVWwsFLG1tPNtnE220MQfBj7+cw5nzu9GgiuwrG8jt7C4tLySXy2srW9sbpnbOw0VxpKyOg1FKFsuUUzwgNWBg2CtSDLiu4I13eF1Wm8+MKl4GNzBKGIdn/QD7nFKQFtd87CKL/HJDXZU7Hcj7AjmQQm3NB7j+9SQvD+AI9w1i1bZmgjPg51BEWWqdc0vpxfS2GcBUEGUattWBJ2ESOBUsHHBiRWLCB2SPmtrDIjPVCeZHDTGB9rpYS+U+gWAJ+7viYT4So18V3f6BAZqtpaa/9XaMXgXnYQHUQwsoNNFXiwwhDhNB/e4ZBTESAOhkuu/YjogklDQGRZ0CPbsyfPQOC3bmm/PipWrLI482kP7qIRsdI4qqIpqqI4oekTP6BW9GU/Gi/FufExbc0Y2s4v+yPj8ARQWmho=</latexit>
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<latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="hBxZNqnXFw8mZYXlxUj2TCJ4ClU=">AAAB/nicbZDLSgMxFIbP1FutVUe3boJFcNMy40Y3gpdNcVXBXqAdhkyaaUOTmZBkhFK6deOruHGhiI/hzrcxbWehrQcOfPn/HJLzR5IzbTzv2ymsrW9sbhW3Szvl3b1996Dc0mmmCG2SlKeqE2FNOUto0zDDaUcqikXEaTsa3c789iNVmqXJgxlLGgg8SFjMCDZWCl1UR5eoeod6OhOhRte2qyg/SnQTytCteDVvXmgV/BwqkFcjdL96/ZRkgiaGcKx11/ekCSZYGUY4nZZ6maYSkxEe0K7FBAuqg8l8kyk6sUofxamynRg0V39PTLDQeiwie1NgM9TL3kz8z+tmJr4IJiyRmaEJWTwUZxyZFM1iQX2mKDF8bAETxexfERlihYmx4ZVsCP7yyqvQOqv5lu89KMIRHMMp+HAOV1CHBjSBwBO8wBu8O8/Oq/OxiKvg5Lkdwp9yPn8AvByWEQ==</latexit><latexit sha1_base64="/Iyg0j0/3Ow9lr4T7MsCla7jmXQ=">AAACCXicbVDLSgMxFM34rPU16tJNsAhuWmbc6EaodVNcVbAPaIchk2ba0CQTkoxQhm7d+CtuXCji1j9w59+YtrPQ1gMXTs65l5t7IsmoNp737aysrq1vbBa2its7u3v77sFhSyepwqSJE5aoToQ0YVSQpqGGkY5UBPGIkXY0upn67QeiNE3EvRlLEnA0EDSmGBkrhS6swytYvoU9nfJQw2tbZZg/JayFMnRLXsWbAS4TPyclkKMRul+9foJTToTBDGnd9T1pggwpQzEjk2Iv1UQiPEID0rVUIE50kM0umcBTq/RhnChbwsCZ+nsiQ1zrMY9sJ0dmqBe9qfif101NfBlkVMjUEIHni+KUQZPAaSywTxXBho0tQVhR+1eIh0ghbGx4RRuCv3jyMmmdV3zL77xStZbHUQDH4AScAR9cgCqogwZoAgwewTN4BW/Ok/PivDsf89YVJ585An/gfP4APYaXgQ==</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit><latexit sha1_base64="68r7nUuIVey04qXqtr8jBzXGA1g=">AAACCXicbVDLSgMxFM3UV62vUZdugkVw0zIjgm6EWjfFVQX7gHYYMmmmDU0yIckIpXTrxl9x40IRt/6BO//GtJ2Fth64cHLOvdzcE0lGtfG8bye3srq2vpHfLGxt7+zuufsHTZ2kCpMGTlii2hHShFFBGoYaRtpSEcQjRlrR8Gbqtx6I0jQR92YkScBRX9CYYmSsFLqwBq9g6RZ2dcpDDa9tlWD2lLAaytAtemVvBrhM/IwUQYZ66H51ewlOOREGM6R1x/ekCcZIGYoZmRS6qSYS4SHqk46lAnGig/Hskgk8sUoPxomyJQycqb8nxohrPeKR7eTIDPSiNxX/8zqpiS+DMRUyNUTg+aI4ZdAkcBoL7FFFsGEjSxBW1P4V4gFSCBsbXsGG4C+evEyaZ2Xf8rvzYqWaxZEHR+AYnAIfXIAKqIE6aAAMHsEzeAVvzpPz4rw7H/PWnJPNHII/cD5/AD7Gl4U=</latexit>
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i2s

�x
i

<latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit><latexit sha1_base64="PBnJpcaPPxzuY+zT21mGPI4N2Mw=">AAACCXicbZC7SgNBFIZnvcZ4W7W0GQyCVdgVQRshamMZwVwguy6zs7PJkLksM7NiWNLa+Co2ForY+gZ2vo2TS6GJPwx8/Occzpw/zhjVxvO+nYXFpeWV1dJaeX1jc2vb3dltapkrTBpYMqnaMdKEUUEahhpG2pkiiMeMtOL+1ajeuidKUyluzSAjIUddQVOKkbFW5MKLSMNzGGRKJlFBYUAF1EMYaNrlKKJ3D5Fb8areWHAe/ClUwFT1yP0KEolzToTBDGnd8b3MhAVShmJGhuUg1yRDuI+6pGNRIE50WIwvGcJD6yQwlco+YeDY/T1RIK71gMe2kyPT07O1kflfrZOb9CwsqMhyQwSeLEpzBo2Eo1hgQhXBhg0sIKyo/SvEPaQQNja8sg3Bnz15HprHVd/yzUmldjmNowT2wQE4Aj44BTVwDeqgATB4BM/gFbw5T86L8+58TFoXnOnMHvgj5/MHJ9mZXQ==</latexit>
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i

<latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit><latexit sha1_base64="KpspVgJFEYBjmv/tvfF1wHZ1k3U=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyyCqzIjgm6EUjcuK9gLdMYhk8m0oUkmJBmhDt268VXcuFDErW/gzrcxvSy09YfAx3/O4eT8sWRUG8/7dpaWV1bX1ksb5c2t7Z1dd2+/pbNcYdLEGctUJ0aaMCpI01DDSEcqgnjMSDseXI3r7XuiNM3ErRlKEnLUEzSlGBlrRS6sRxJewkCqLIkKCgMqoBzBQNMeRxG9e4jcilf1JoKL4M+gAmZqRO5XkGQ450QYzJDWXd+TJiyQMhQzMioHuSYS4QHqka5FgTjRYTG5ZASPrZPANFP2CQMn7u+JAnGthzy2nRyZvp6vjc3/at3cpBdhQYXMDRF4uijNGTQZHMcCE6oINmxoAWFF7V8h7iOFsLHhlW0I/vzJi9A6rfqWb84qtfosjhI4BEfgBPjgHNTANWiAJsDgETyDV/DmPDkvzrvzMW1dcmYzB+CPnM8fIvGZWg==</latexit>

A. Kitaev, Annals of Physics 303, 2-30 (2003) 

Jz � Jx, Jy
<latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit><latexit sha1_base64="ltvPlB22cguC34ti4Un15mv8em4=">AAAB+XicbZDLSsNAFIZPvNZ6i7p0M1gEF1ISEXRZdCNdVbAXaEOYTCfp0MkkzEyKNfRN3LhQxK1v4s63cdpmoa0HZvj4/3OYM3+Qcqa043xbK6tr6xubpa3y9s7u3r59cNhSSSYJbZKEJ7ITYEU5E7Spmea0k0qK44DTdjC8nfrtEZWKJeJBj1PqxTgSLGQEayP5tl33n1AvilDdfzw319i3K07VmRVaBreAChTV8O2vXj8hWUyFJhwr1XWdVHs5lpoRTiflXqZoiskQR7RrUOCYKi+fbT5Bp0bpozCR5giNZurviRzHSo3jwHTGWA/UojcV//O6mQ6vvZyJNNNUkPlDYcaRTtA0BtRnkhLNxwYwkczsisgAS0y0CatsQnAXv7wMrYuqa/j+slK7KeIowTGcwBm4cAU1uIMGNIHACJ7hFd6s3Hqx3q2PeeuKVcwcwZ+yPn8At9GSZw==</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

Y Y
<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>

Y Y
<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>
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•  Study the phase diagram of the ruby model with infinite-PEPS (tensor 
networks)  

•  Previous studies by exact diagonalization (18 and 24 sites):  
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S. S. Jahromi et al, PRB 94, 125145 (2016)  

•  A1 phase: gapped, Z2 x Z2 TO. 

•  A2 & A3 phases: gapless, gapped by pert., conjectured Ising anyons. 

•  Nature of phase transitions? Accurate position?  
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XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

stretch 



Coarse-graining 
triangles leads to  
brickwall lattice 

 
 

Study with iPEPS 

iPEPS for the ruby model (1) 

Y Y
<latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit><latexit sha1_base64="0gwBvyOoEYJurEnxXfzXUiwwkJE=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2iDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vrCwsM7M+zMGySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwvp3VW0+oNI/lo5kk6Ed0KHnIGTXWeuh0+uWKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7plJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZmeTAVfIjJhYoExxuythI6ooMzackg3BWz55FZoXVc/y/WWldpPHUYQTOIVz8OAKanAHdWgAgxCe4RXenLHz4rw7H4vWgpPPHMMfOZ8/Y2+NQA==</latexit>

XX
<latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit><latexit sha1_base64="Avr2Ngbj9mx3gAgqTY8LmufaKeU=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxim0DbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3jCVwqDrfjultfWNza3ydmVnd2//oHp41DZJphlvsUQm2g+p4VIo3kKBkvup5jQOJe+E49tZvfPEtRGJesRJyoOYDpWIBKNorQff71drbt2di6yCV0ANCjX71a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9Mh71pUNOYmyOebTsmZdQYkSrR9Csnc/T2R09iYSRzazpjiyCzXZuZ/tW6G0XWQC5VmyBVbfBRlkmBCZmeTgdCcoZxYoEwLuythI6opQxtOxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAQQTP8Apvzth5cd6dj0VrySlmjuGPnM8fYGaNPg==</latexit>

ZZ
<latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit><latexit sha1_base64="9FXu4fSdhVGx7OJIbJBHpkqeXGI=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiv2gbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC8e2s3npCpXksH80kQT+iQ8lDzqix1kOn0y9X3Ko7F1kFL4cK5Kr3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FqUNELtZ/NNp+TMOgMSxso+acjc/T2R0UjrSRTYzoiakV6uzcz/at3UhNd+xmWSGpRs8VGYCmJiMjubDLhCZsTEAmWK210JG1FFmbHhlGwI3vLJq9C8qHqW7y8rtZs8jiKcwCmcgwdXUIM7qEMDGITwDK/w5oydF+fd+Vi0Fpx85hj+yPn8AWZ4jUI=</latexit>
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<latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit><latexit sha1_base64="4ZPoby6jmn0eEuamn8SqoWsFkI4="></latexit>

stretch coarse-grain 



iPEPS for the ruby model (2) 

3-site coarse-graining 
 
2 x 1 unit cell  



iPEPS for the ruby model (2) 

3-site coarse-graining 
 
2 x 1 unit cell  

Effective environments 
computed with Corner  
Transfer Matrices (CTM) 
RO, G. Vidal, PRB 80 094403 (2009)    

Full update + gauge fixing 

D = 12,� = 100, d = 8
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H. N. Phien et al, PRB 92, 035142 (2015) 
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Comparison to exact diag.  
for 24 sites.  
 
Good convergence.  
Multicritical point challenging.  

Ground state energy  Multicritical point  

Phase diagram  
Jx + Jy + Jz = 2
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3 phases separated by 2nd order QPTs. 
 
QPTs meet at a multicritical point.   
 
A1 phase: gapped, Z2 x Z2 TO. 
 
A2 & A3 phases: gapless. Gapped by a 
perturbation, colored Ising anyons.  
S. S. Jahromi, M. Kargarian, S. F. Masoudi, A. Langari, PRB 94, 
125145 (2016)  

Energies and phase diagram 
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H.-Q- Zhou, RO, G. Vidal, PRL 100, 080601 (2008)  



d(�1,�2 )=

C1 C2

C3C4

a

C1 C2

C3C4

Tu

Td

TrTl

C1 C2

C3C4

Tu

Td

C1 C2

C3C4

TrTl

Ground state fidelity per site   

ln d(�1,�2) ⌘ lim
N!1

lnF (�1,�2)

N<latexit sha1_base64="zjJusOFcsZ+na81gNoWvB+6PCm4="></latexit><latexit sha1_base64="zjJusOFcsZ+na81gNoWvB+6PCm4="></latexit><latexit sha1_base64="zjJusOFcsZ+na81gNoWvB+6PCm4="></latexit><latexit sha1_base64="zjJusOFcsZ+na81gNoWvB+6PCm4="></latexit>

F (�1,�2) = |h (�2)| (�1)i| ⇠ d(�1,�2)
N

<latexit sha1_base64="xO9IuSE/jf0lB+ViEstXHXZ0sJQ=">AAACVnicbVHLSgMxFM1Mra31NerSTbAILUiZKYJuhKIgrqSCfUCnlkwmbUOTzJBkhNL2J3Wjn+JGTB9CXxcCJ+ece5OcBDGjSrvut2WndtK7mexebv/g8OjYOTmtqyiRmNRwxCLZDJAijApS01Qz0owlQTxgpBEMHqZ6451IRSPxqocxaXPUE7RLMdKG6jj8seAzYw9Rx7uC/7BchHdwbHaixwj0q4oWlqTxKuMVoS/nTqMoymG4febbc8fJuyV3VnATeAuQB4uqdpwPP4xwwonQmCGlWp4b6/YISU0xI5OcnygSIzxAPdIyUCBOVHs0i2UCLw0Twm4kzRIaztjljhHiSg15YJwc6b5a16bkNq2V6O5te0RFnGgi8PygbsKgjuA0YxhSSbBmQwMQltTcFeI+kghr8xM5E4K3/uRNUC+XPINfrvOV+0UcWXAOLkABeOAGVMATqIIawOAT/Fi2lbK+rF87bWfmVtta9JyBlbKdP045sB8=</latexit><latexit sha1_base64="xO9IuSE/jf0lB+ViEstXHXZ0sJQ=">AAACVnicbVHLSgMxFM1Mra31NerSTbAILUiZKYJuhKIgrqSCfUCnlkwmbUOTzJBkhNL2J3Wjn+JGTB9CXxcCJ+ece5OcBDGjSrvut2WndtK7mexebv/g8OjYOTmtqyiRmNRwxCLZDJAijApS01Qz0owlQTxgpBEMHqZ6451IRSPxqocxaXPUE7RLMdKG6jj8seAzYw9Rx7uC/7BchHdwbHaixwj0q4oWlqTxKuMVoS/nTqMoymG4febbc8fJuyV3VnATeAuQB4uqdpwPP4xwwonQmCGlWp4b6/YISU0xI5OcnygSIzxAPdIyUCBOVHs0i2UCLw0Twm4kzRIaztjljhHiSg15YJwc6b5a16bkNq2V6O5te0RFnGgi8PygbsKgjuA0YxhSSbBmQwMQltTcFeI+kghr8xM5E4K3/uRNUC+XPINfrvOV+0UcWXAOLkABeOAGVMATqIIawOAT/Fi2lbK+rF87bWfmVtta9JyBlbKdP045sB8=</latexit><latexit sha1_base64="xO9IuSE/jf0lB+ViEstXHXZ0sJQ=">AAACVnicbVHLSgMxFM1Mra31NerSTbAILUiZKYJuhKIgrqSCfUCnlkwmbUOTzJBkhNL2J3Wjn+JGTB9CXxcCJ+ece5OcBDGjSrvut2WndtK7mexebv/g8OjYOTmtqyiRmNRwxCLZDJAijApS01Qz0owlQTxgpBEMHqZ6451IRSPxqocxaXPUE7RLMdKG6jj8seAzYw9Rx7uC/7BchHdwbHaixwj0q4oWlqTxKuMVoS/nTqMoymG4febbc8fJuyV3VnATeAuQB4uqdpwPP4xwwonQmCGlWp4b6/YISU0xI5OcnygSIzxAPdIyUCBOVHs0i2UCLw0Twm4kzRIaztjljhHiSg15YJwc6b5a16bkNq2V6O5te0RFnGgi8PygbsKgjuA0YxhSSbBmQwMQltTcFeI+kghr8xM5E4K3/uRNUC+XPINfrvOV+0UcWXAOLkABeOAGVMATqIIawOAT/Fi2lbK+rF87bWfmVtta9JyBlbKdP045sB8=</latexit><latexit sha1_base64="xO9IuSE/jf0lB+ViEstXHXZ0sJQ=">AAACVnicbVHLSgMxFM1Mra31NerSTbAILUiZKYJuhKIgrqSCfUCnlkwmbUOTzJBkhNL2J3Wjn+JGTB9CXxcCJ+ece5OcBDGjSrvut2WndtK7mexebv/g8OjYOTmtqyiRmNRwxCLZDJAijApS01Qz0owlQTxgpBEMHqZ6451IRSPxqocxaXPUE7RLMdKG6jj8seAzYw9Rx7uC/7BchHdwbHaixwj0q4oWlqTxKuMVoS/nTqMoymG4febbc8fJuyV3VnATeAuQB4uqdpwPP4xwwonQmCGlWp4b6/YISU0xI5OcnygSIzxAPdIyUCBOVHs0i2UCLw0Twm4kzRIaztjljhHiSg15YJwc6b5a16bkNq2V6O5te0RFnGgi8PygbsKgjuA0YxhSSbBmQwMQltTcFeI+kghr8xM5E4K3/uRNUC+XPINfrvOV+0UcWXAOLkABeOAGVMATqIIawOAT/Fi2lbK+rF87bWfmVtta9JyBlbKdP045sB8=</latexit>

H.-Q- Zhou, RO, G. Vidal, PRL 100, 080601 (2008)  

With CTMs 

Fidelity from CTMs (1) 

(I‘ll prove it later)  
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H.-Q- Zhou, RO, G. Vidal, PRL 100, 080601 (2008)  

With CTMs 

 
Compatible with other observables:  
-  Entanglement entropy 
-  2-point correlators 
 

A2 - A3  QPT 

Fidelity from CTMs (1) 

(I‘ll prove it later)  
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Fidelity from CTMs (proof of formula) 
F (�1,�2) = |h (�2)| (�1)i| ⇠ d(�1,�2)

N
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A2 – A1 – A3 transitions 
 
Scaling with Nv: non-zero  
topological entropy, but 
hard to identify  
 
Edge Hamiltonian also  
hard to identify  

Entanglement entropy on cylinders  
J. I. Cirac et al, PRB 83, 245134 (2011)  

(for half an infinite cylinder) 



OUTLOOK 
1)  Phase diagram and phase transitions of the topological 
ruby model with iPEPS 
 
2) Ground state energies, local fidelities, entanglement 
entropy of half-infinite cylinders 
 
3) Open: detailed numerical characterization of topological 
orders (specially for the non-abelian phases), and the 
multicritical point. Phase diagram in magnetic field?  
 
4) Open: study via combined approaches? (e.g., pCUT + 
iPEPS) 
 
 

S. Dusuel et al, PRL 106, 107203 (2011)  



Other recent activities at our group 

•  Quantum antiferromagnets on the star lattice 

•  gPEPS algorithm for any lattice 
 
•  SU(2) tensor network algorithms 

•  2d annealeing with tensor networks  

•  Quantum criticality on a chiral ladder  

•  Topological order on the Bloch sphere 

•  Quantum computing for finance 
 
   

S. S. Jahromi, RO, PRB 98 155108 (2018)  

S. S. Jahromi, RO, arXiv:1808.00680 

RO, S. Mugel, E. Lizaso, arXiv: 1807.03890, arXiv:1810.07690 

P. Schmoll et al, arXiv:1809.08180 

A. Kshetrimayum et al, arXiv:1809.08258 

P. Schmoll et al, arXiv.1812.01311 

R. Liss, T. Mor, RO, arXiv:1812.00671 















Applications welcomed  


