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<latexit sha1_base64="74DxOG3pW0L2RURBHPzgj4oYLCE=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiuJCSqGA3haIbV1LBPqANZTKZtEMnD2YmQgnZ+CtuXCji1s9w5984TbPQ1jMMHM65l3vvcWPOpLKsb2NpeWV1bb20Ud7c2t7ZNff22zJKBKEtEvFIdF0sKWchbSmmOO3GguLA5bTjjm+mfueRCsmi8EFNYuoEeBgynxGstDQwD736Beqf5S/AakQwT++yem1gVqyqlQMtErsgFSjQHJhffS8iSUBDRTiWsmdbsXJSLBQjnGblfiJpjMkYD2lP0xAHVDppfkCGTrTiIT8S+ocK5ervjhQHUk4CV1dOl5Tz3lT8z+slyq85KQvjRNGQzAb5CUcqQtM0kMcEJYpPNMFEML0rIiMsMFE6s7IOwZ4/eZG0z6u2VbXvLyuN6yKOEhzBMZyCDVfQgFtoQgsIZPAMr/BmPBkvxrvxMStdMoqeA/gD4/MHfPOVDg==</latexit><latexit sha1_base64="74DxOG3pW0L2RURBHPzgj4oYLCE=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiuJCSqGA3haIbV1LBPqANZTKZtEMnD2YmQgnZ+CtuXCji1s9w5984TbPQ1jMMHM65l3vvcWPOpLKsb2NpeWV1bb20Ud7c2t7ZNff22zJKBKEtEvFIdF0sKWchbSmmOO3GguLA5bTjjm+mfueRCsmi8EFNYuoEeBgynxGstDQwD736Beqf5S/AakQwT++yem1gVqyqlQMtErsgFSjQHJhffS8iSUBDRTiWsmdbsXJSLBQjnGblfiJpjMkYD2lP0xAHVDppfkCGTrTiIT8S+ocK5ervjhQHUk4CV1dOl5Tz3lT8z+slyq85KQvjRNGQzAb5CUcqQtM0kMcEJYpPNMFEML0rIiMsMFE6s7IOwZ4/eZG0z6u2VbXvLyuN6yKOEhzBMZyCDVfQgFtoQgsIZPAMr/BmPBkvxrvxMStdMoqeA/gD4/MHfPOVDg==</latexit><latexit sha1_base64="74DxOG3pW0L2RURBHPzgj4oYLCE=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiuJCSqGA3haIbV1LBPqANZTKZtEMnD2YmQgnZ+CtuXCji1s9w5984TbPQ1jMMHM65l3vvcWPOpLKsb2NpeWV1bb20Ud7c2t7ZNff22zJKBKEtEvFIdF0sKWchbSmmOO3GguLA5bTjjm+mfueRCsmi8EFNYuoEeBgynxGstDQwD736Beqf5S/AakQwT++yem1gVqyqlQMtErsgFSjQHJhffS8iSUBDRTiWsmdbsXJSLBQjnGblfiJpjMkYD2lP0xAHVDppfkCGTrTiIT8S+ocK5ervjhQHUk4CV1dOl5Tz3lT8z+slyq85KQvjRNGQzAb5CUcqQtM0kMcEJYpPNMFEML0rIiMsMFE6s7IOwZ4/eZG0z6u2VbXvLyuN6yKOEhzBMZyCDVfQgFtoQgsIZPAMr/BmPBkvxrvxMStdMoqeA/gD4/MHfPOVDg==</latexit><latexit sha1_base64="74DxOG3pW0L2RURBHPzgj4oYLCE=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EiuJCSqGA3haIbV1LBPqANZTKZtEMnD2YmQgnZ+CtuXCji1s9w5984TbPQ1jMMHM65l3vvcWPOpLKsb2NpeWV1bb20Ud7c2t7ZNff22zJKBKEtEvFIdF0sKWchbSmmOO3GguLA5bTjjm+mfueRCsmi8EFNYuoEeBgynxGstDQwD736Beqf5S/AakQwT++yem1gVqyqlQMtErsgFSjQHJhffS8iSUBDRTiWsmdbsXJSLBQjnGblfiJpjMkYD2lP0xAHVDppfkCGTrTiIT8S+ocK5ervjhQHUk4CV1dOl5Tz3lT8z+slyq85KQvjRNGQzAb5CUcqQtM0kMcEJYpPNMFEML0rIiMsMFE6s7IOwZ4/eZG0z6u2VbXvLyuN6yKOEhzBMZyCDVfQgFtoQgsIZPAMr/BmPBkvxrvxMStdMoqeA/gD4/MHfPOVDg==</latexit>

Gauge group



M-theory

N coincident M2-branes’ worldvolume theory

Maldacena limit

 SUGRA on AdS4 ⇥ S7
<latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit>
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<latexit sha1_base64="iimP/ZqPhLtA5p4nZ3SG36YJtB8="></latexit><latexit sha1_base64="iimP/ZqPhLtA5p4nZ3SG36YJtB8="></latexit><latexit sha1_base64="iimP/ZqPhLtA5p4nZ3SG36YJtB8="></latexit><latexit sha1_base64="iimP/ZqPhLtA5p4nZ3SG36YJtB8="></latexit>

d = 11
<latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit>

N ! 1
<latexit sha1_base64="rhZlPBxiKv4+1t+wWai5nNf0STE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+ffEx4T4QkU46Vdrbt2dg6wSryA1KNDsV7/8QcKymCtkkhrT89wUg5xqFEzyacXPDE8pG9Mh71mqaMxNkM9vnpIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdB3kQqUZcsUWi6JMEvvnLAAyEJozlBNLKNPC3krYiGrK0MZUsSF4yy+vkvZF3XPr3sNlrXFTxFGGEziFc/DgChpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH2oQkUU=</latexit><latexit sha1_base64="rhZlPBxiKv4+1t+wWai5nNf0STE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+ffEx4T4QkU46Vdrbt2dg6wSryA1KNDsV7/8QcKymCtkkhrT89wUg5xqFEzyacXPDE8pG9Mh71mqaMxNkM9vnpIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdB3kQqUZcsUWi6JMEvvnLAAyEJozlBNLKNPC3krYiGrK0MZUsSF4yy+vkvZF3XPr3sNlrXFTxFGGEziFc/DgChpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH2oQkUU=</latexit><latexit sha1_base64="rhZlPBxiKv4+1t+wWai5nNf0STE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+ffEx4T4QkU46Vdrbt2dg6wSryA1KNDsV7/8QcKymCtkkhrT89wUg5xqFEzyacXPDE8pG9Mh71mqaMxNkM9vnpIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdB3kQqUZcsUWi6JMEvvnLAAyEJozlBNLKNPC3krYiGrK0MZUsSF4yy+vkvZF3XPr3sNlrXFTxFGGEziFc/DgChpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH2oQkUU=</latexit><latexit sha1_base64="rhZlPBxiKv4+1t+wWai5nNf0STE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+ffEx4T4QkU46Vdrbt2dg6wSryA1KNDsV7/8QcKymCtkkhrT89wUg5xqFEzyacXPDE8pG9Mh71mqaMxNkM9vnpIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdB3kQqUZcsUWi6JMEvvnLAAyEJozlBNLKNPC3krYiGrK0MZUsSF4yy+vkvZF3XPr3sNlrXFTxFGGEziFc/DgChpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH2oQkUU=</latexit>



0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –

<latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit>

M-theory

M coincident M5-branes’ worldvolume theory



M-theory

M coincident M5-branes’ worldvolume theory
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M5 • • • • • • – – – – –

<latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit>



U(M)
<latexit sha1_base64="UUZz4pHmZ91FB4cReOET+WSqi7g=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXrwIFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLvn1+/NBteY23DnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhNdBxmTSWqoJItFUcqRiVH+OBoyRYnhU0swUczeisgYK0yMjadiQ/CWX14l7YuG5za8h8ta86aIowwncAp18OAKmnAHLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPERGNlQ==</latexit><latexit sha1_base64="UUZz4pHmZ91FB4cReOET+WSqi7g=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXrwIFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLvn1+/NBteY23DnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhNdBxmTSWqoJItFUcqRiVH+OBoyRYnhU0swUczeisgYK0yMjadiQ/CWX14l7YuG5za8h8ta86aIowwncAp18OAKmnAHLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPERGNlQ==</latexit><latexit sha1_base64="UUZz4pHmZ91FB4cReOET+WSqi7g=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXrwIFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLvn1+/NBteY23DnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhNdBxmTSWqoJItFUcqRiVH+OBoyRYnhU0swUczeisgYK0yMjadiQ/CWX14l7YuG5za8h8ta86aIowwncAp18OAKmnAHLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPERGNlQ==</latexit><latexit sha1_base64="UUZz4pHmZ91FB4cReOET+WSqi7g=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXrwIFUxbaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTau++2U1tY3NrfK25Wd3b39g+rhUVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzmfueJKs1i+WimCQ0EHkkWMYJNLvn1+/NBteY23DnQKvEKUoMCrUH1qz+MSSqoNIRjrXuem5ggw8owwums0k81TTCZ4BHtWSqxoDrI5rfO0JlVhiiKlS1p0Fz9PZFhofVUhLZTYDPWy14u/uf1UhNdBxmTSWqoJItFUcqRiVH+OBoyRYnhU0swUczeisgYK0yMjadiQ/CWX14l7YuG5za8h8ta86aIowwncAp18OAKmnAHLfCBwBie4RXeHOG8OO/Ox6K15BQzx/AHzucPERGNlQ==</latexit>

M coincident M5-branes’ worldvolume theory

M-theory

Gauge group

superconformal symmetryd = 6 N = (2, 0)
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M coincident M5-branes’ worldvolume theory

M-theory

superconformal symmetry

tensor multiplet
5 real scalar fields + fermions + self-dual two-form

d = 6 N = (2, 0)
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M-theory

M coincident M5-branes’ worldvolume theory

A2 ) F3 ⌘ dA3
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M-theory

M coincident M5-branes’ worldvolume theory

Difficult (impossible?) to write a
(local, Lorentz-invariant, superconformal, etc.) Lagrangian

“non-Lagrangian theory (?)”
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M-theory

M coincident M5-branes’ worldvolume theory

superconformal quantum field theories can only exist in d  6
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no free parameters besides M
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“isolated fixed point”

derive all other QFTs from it?



M-theory

M coincident M5-branes’ worldvolume theory

Maldacena limit

 SUGRA ond = 11
<latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit>

AdS7 ⇥ S4
<latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit>

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –

<latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit><latexit sha1_base64="PUSkptU27Gej4D4JGIu+7BkcQGQ="></latexit>

M ! 1
<latexit sha1_base64="bP1ASznLJmjDGb3dOeK714aaDVg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5N8THxPiCxXhpF+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT6/eUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0XWQC5VmyBVbLIoySeyfswDIQGjOUE4soUwLeythI6opQxtTxYbgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQxSeIZXeHMy58V5dz4WrSWnmDmGP3A+fwBogZFE</latexit><latexit sha1_base64="bP1ASznLJmjDGb3dOeK714aaDVg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5N8THxPiCxXhpF+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT6/eUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0XWQC5VmyBVbLIoySeyfswDIQGjOUE4soUwLeythI6opQxtTxYbgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQxSeIZXeHMy58V5dz4WrSWnmDmGP3A+fwBogZFE</latexit><latexit sha1_base64="bP1ASznLJmjDGb3dOeK714aaDVg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5N8THxPiCxXhpF+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT6/eUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0XWQC5VmyBVbLIoySeyfswDIQGjOUE4soUwLeythI6opQxtTxYbgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQxSeIZXeHMy58V5dz4WrSWnmDmGP3A+fwBogZFE</latexit><latexit sha1_base64="bP1ASznLJmjDGb3dOeK714aaDVg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5N8THxPiCxXhpF+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT6/eUrOrDIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0XWQC5VmyBVbLIoySeyfswDIQGjOUE4soUwLeythI6opQxtTxYbgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQxSeIZXeHMy58V5dz4WrSWnmDmGP3A+fwBogZFE</latexit>



M-theory

M2-branes can end on M5-branes

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –
M2 • • – – – – • – – – –

<latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit>



M-theory

M5-brane POV

charged under A2
<latexit sha1_base64="5WnHk3Ve4Tc0Njpza+/SOorihQc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeqF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0cN2v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4vKvWbPI4inMApnIMHl1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gC5W41q</latexit><latexit sha1_base64="5WnHk3Ve4Tc0Njpza+/SOorihQc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeqF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0cN2v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4vKvWbPI4inMApnIMHl1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gC5W41q</latexit><latexit sha1_base64="5WnHk3Ve4Tc0Njpza+/SOorihQc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeqF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0cN2v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4vKvWbPI4inMApnIMHl1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gC5W41q</latexit><latexit sha1_base64="5WnHk3Ve4Tc0Njpza+/SOorihQc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeqF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0cN2v9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4vKvWbPI4inMApnIMHl1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gC5W41q</latexit>

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –
M2 • • – – – – • – – – –

<latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit>

d = 2 soliton ) string
<latexit sha1_base64="cv2Nm91h2ZNW2KxZcit9gxRuFUY=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmaKoAhC0Y3LKvYBbSmZNG1DM8mQ3FHLMP/ixl9x40Ipblz4L6btLGzrCYHDOeeS3OOHghtw3W9naXlldW09s5Hd3Nre2c3t7VeNijRlFaqE0nWfGCa4ZBXgIFg91IwEvmA1f3Az9muPTBuu5AMMQ9YKSE/yLqcErNTOXXauirh5ag+wZ9BBbJTgoGQy0e55rw9Ea/U0EwHNZS9p5/JuwZ0ALxIvJXmUotzOjZodRaOASaCCGNPw3BBaMdHAqWBJthkZFhI6ID3WsFSSgJlWPNkxwcdW6eCu0vZKwBP170RMAmOGgW+TAYG+mffG4n9eI4LuRSvmMoyASTp9qBsJDAqPC8MdrhkFMbSEUM3tXzHtE00o2FqztgRvfuVFUi0WPLfg3Z3lS9dpHRl0iI7QCfLQOSqhW1RGFUTRC3pDH+jTeXXenZHzNY0uOenMAZqB8/ML+EClJg==</latexit><latexit sha1_base64="cv2Nm91h2ZNW2KxZcit9gxRuFUY=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmaKoAhC0Y3LKvYBbSmZNG1DM8mQ3FHLMP/ixl9x40Ipblz4L6btLGzrCYHDOeeS3OOHghtw3W9naXlldW09s5Hd3Nre2c3t7VeNijRlFaqE0nWfGCa4ZBXgIFg91IwEvmA1f3Az9muPTBuu5AMMQ9YKSE/yLqcErNTOXXauirh5ag+wZ9BBbJTgoGQy0e55rw9Ea/U0EwHNZS9p5/JuwZ0ALxIvJXmUotzOjZodRaOASaCCGNPw3BBaMdHAqWBJthkZFhI6ID3WsFSSgJlWPNkxwcdW6eCu0vZKwBP170RMAmOGgW+TAYG+mffG4n9eI4LuRSvmMoyASTp9qBsJDAqPC8MdrhkFMbSEUM3tXzHtE00o2FqztgRvfuVFUi0WPLfg3Z3lS9dpHRl0iI7QCfLQOSqhW1RGFUTRC3pDH+jTeXXenZHzNY0uOenMAZqB8/ML+EClJg==</latexit><latexit sha1_base64="cv2Nm91h2ZNW2KxZcit9gxRuFUY=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmaKoAhC0Y3LKvYBbSmZNG1DM8mQ3FHLMP/ixl9x40Ipblz4L6btLGzrCYHDOeeS3OOHghtw3W9naXlldW09s5Hd3Nre2c3t7VeNijRlFaqE0nWfGCa4ZBXgIFg91IwEvmA1f3Az9muPTBuu5AMMQ9YKSE/yLqcErNTOXXauirh5ag+wZ9BBbJTgoGQy0e55rw9Ea/U0EwHNZS9p5/JuwZ0ALxIvJXmUotzOjZodRaOASaCCGNPw3BBaMdHAqWBJthkZFhI6ID3WsFSSgJlWPNkxwcdW6eCu0vZKwBP170RMAmOGgW+TAYG+mffG4n9eI4LuRSvmMoyASTp9qBsJDAqPC8MdrhkFMbSEUM3tXzHtE00o2FqztgRvfuVFUi0WPLfg3Z3lS9dpHRl0iI7QCfLQOSqhW1RGFUTRC3pDH+jTeXXenZHzNY0uOenMAZqB8/ML+EClJg==</latexit><latexit sha1_base64="cv2Nm91h2ZNW2KxZcit9gxRuFUY=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmaKoAhC0Y3LKvYBbSmZNG1DM8mQ3FHLMP/ixl9x40Ipblz4L6btLGzrCYHDOeeS3OOHghtw3W9naXlldW09s5Hd3Nre2c3t7VeNijRlFaqE0nWfGCa4ZBXgIFg91IwEvmA1f3Az9muPTBuu5AMMQ9YKSE/yLqcErNTOXXauirh5ag+wZ9BBbJTgoGQy0e55rw9Ea/U0EwHNZS9p5/JuwZ0ALxIvJXmUotzOjZodRaOASaCCGNPw3BBaMdHAqWBJthkZFhI6ID3WsFSSgJlWPNkxwcdW6eCu0vZKwBP170RMAmOGgW+TAYG+mffG4n9eI4LuRSvmMoyASTp9qBsJDAqPC8MdrhkFMbSEUM3tXzHtE00o2FqztgRvfuVFUi0WPLfg3Z3lS9dpHRl0iI7QCfLQOSqhW1RGFUTRC3pDH+jTeXXenZHzNY0uOenMAZqB8/ML+EClJg==</latexit>



M-theory

“self-dual string”

M5-brane POV

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –
M2 • • – – – – • – – – –

<latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit>

Z

S3

?6dF3 =

Z

S3

F3
<latexit sha1_base64="2m6s5EMDkYu+1aab13LvptxZJNA=">AAACE3icbVDLSgNBEJyNrxhfUY9eBoMgHsKuEfUiBAXxGNE8ILsus5NJMmR2dpnpFcKSf/Dir3jxoIhXL978GyePQ0wsaCiquunuCmLBNdj2j5VZWFxaXsmu5tbWNza38ts7NR0lirIqjUSkGgHRTHDJqsBBsEasGAkDwepB72ro1x+Z0jyS99CPmReSjuRtTgkYyc8fuVyCn949lAbY1UCUn562BvjaL+ELPOUZwc8X7KI9Ap4nzoQU0AQVP//ttiKahEwCFUTrpmPH4KVEAaeCDXJuollMaI90WNNQSUKmvXT00wAfGKWF25EyJQGP1OmJlIRa98PAdIYEunrWG4r/ec0E2udeymWcAJN0vKidCAwRHgaEW1wxCqJvCKGKm1sx7RJFKJgYcyYEZ/bleVI7Ljp20bk9KZQvJ3Fk0R7aR4fIQWeojG5QBVURRU/oBb2hd+vZerU+rM9xa8aazOyiP7C+fgGOBZyn</latexit><latexit sha1_base64="2m6s5EMDkYu+1aab13LvptxZJNA=">AAACE3icbVDLSgNBEJyNrxhfUY9eBoMgHsKuEfUiBAXxGNE8ILsus5NJMmR2dpnpFcKSf/Dir3jxoIhXL978GyePQ0wsaCiquunuCmLBNdj2j5VZWFxaXsmu5tbWNza38ts7NR0lirIqjUSkGgHRTHDJqsBBsEasGAkDwepB72ro1x+Z0jyS99CPmReSjuRtTgkYyc8fuVyCn949lAbY1UCUn562BvjaL+ELPOUZwc8X7KI9Ap4nzoQU0AQVP//ttiKahEwCFUTrpmPH4KVEAaeCDXJuollMaI90WNNQSUKmvXT00wAfGKWF25EyJQGP1OmJlIRa98PAdIYEunrWG4r/ec0E2udeymWcAJN0vKidCAwRHgaEW1wxCqJvCKGKm1sx7RJFKJgYcyYEZ/bleVI7Ljp20bk9KZQvJ3Fk0R7aR4fIQWeojG5QBVURRU/oBb2hd+vZerU+rM9xa8aazOyiP7C+fgGOBZyn</latexit><latexit sha1_base64="2m6s5EMDkYu+1aab13LvptxZJNA=">AAACE3icbVDLSgNBEJyNrxhfUY9eBoMgHsKuEfUiBAXxGNE8ILsus5NJMmR2dpnpFcKSf/Dir3jxoIhXL978GyePQ0wsaCiquunuCmLBNdj2j5VZWFxaXsmu5tbWNza38ts7NR0lirIqjUSkGgHRTHDJqsBBsEasGAkDwepB72ro1x+Z0jyS99CPmReSjuRtTgkYyc8fuVyCn949lAbY1UCUn562BvjaL+ELPOUZwc8X7KI9Ap4nzoQU0AQVP//ttiKahEwCFUTrpmPH4KVEAaeCDXJuollMaI90WNNQSUKmvXT00wAfGKWF25EyJQGP1OmJlIRa98PAdIYEunrWG4r/ec0E2udeymWcAJN0vKidCAwRHgaEW1wxCqJvCKGKm1sx7RJFKJgYcyYEZ/bleVI7Ljp20bk9KZQvJ3Fk0R7aR4fIQWeojG5QBVURRU/oBb2hd+vZerU+rM9xa8aazOyiP7C+fgGOBZyn</latexit><latexit sha1_base64="2m6s5EMDkYu+1aab13LvptxZJNA=">AAACE3icbVDLSgNBEJyNrxhfUY9eBoMgHsKuEfUiBAXxGNE8ILsus5NJMmR2dpnpFcKSf/Dir3jxoIhXL978GyePQ0wsaCiquunuCmLBNdj2j5VZWFxaXsmu5tbWNza38ts7NR0lirIqjUSkGgHRTHDJqsBBsEasGAkDwepB72ro1x+Z0jyS99CPmReSjuRtTgkYyc8fuVyCn949lAbY1UCUn562BvjaL+ELPOUZwc8X7KI9Ap4nzoQU0AQVP//ttiKahEwCFUTrpmPH4KVEAaeCDXJuollMaI90WNNQSUKmvXT00wAfGKWF25EyJQGP1OmJlIRa98PAdIYEunrWG4r/ec0E2udeymWcAJN0vKidCAwRHgaEW1wxCqJvCKGKm1sx7RJFKJgYcyYEZ/bleVI7Ljp20bk9KZQvJ3Fk0R7aR4fIQWeojG5QBVURRU/oBb2hd+vZerU+rM9xa8aazOyiP7C+fgGOBZyn</latexit>



SO(6, 2)⇥ SO(5)R ! SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit>

M-theory

M5-brane POV

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –
M2 • • – – – – • – – – –

<latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit>

d = 2 large N = (4, 4) superconformal symmetry
<latexit sha1_base64="WRXDYnKmlzXzrLa4F9SItbNjzpk="></latexit><latexit sha1_base64="WRXDYnKmlzXzrLa4F9SItbNjzpk="></latexit><latexit sha1_base64="WRXDYnKmlzXzrLa4F9SItbNjzpk="></latexit><latexit sha1_base64="WRXDYnKmlzXzrLa4F9SItbNjzpk="></latexit>



M-theory

ABJM theory with boundaries
+

<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

superconformal boundary terms
massless SUSY multiplets at the boundaries

Niarchos 1509.07676

M2-brane POV

0 1 2 3 4 5 6 7 8 9 10
M5 • • • • • • – – – – –
M2 • • – – – – • – – – –

<latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit><latexit sha1_base64="sOOVQYpfcJoSKCAVs7JJokygXMI="></latexit>



SO(3, 2)⇥ SO(8)R ! SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit>
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(a) (b)

Figure 1: (a) An example Young tableau illustrating how the parameters
describing the brane embedding map to the representation of the Wilson sur-
face. (b) An illustration of how the Young tableaux for a representation and
its conjugate fit together. The upper polygon represents the Young tableau for
a representation (for concreteness I have chosen n = 3), and the lower polygon
is the tableau for the conjugate representation, rotated by ⇡. Together they
form a rectangle of width N1 and height M .

Here Ma is the number of M5-branes which have Na M2-branes ending on them. The
index a runes from 1 to n + 1, with Nn+1 = 0. These numbers are related to the Young
tableau of the representation of the Wilson surface operator in the dual field theory, as
depicted in figure 1a. The total numbers of M2- and M5-branes are given by

N =
nX

a=1

MaNa, M =
n+1X

a=1

Ma. (5.2)

The Young tableaux corresponding to a representation R and its conjugate R̄ fit together
to form a rectangle of with N1 and height M [12], as illustrated in figure 1b. The param-
eters of R̄ are given in terms of those of R by

M̄a = Mn+2�a, N̄a = N1 �Nn+2�a. (5.3)

A rectangular Young tableau corresponds to n = 1 (which implies N1 = N/M1 and
M2 = M �M1). In this case, the central charge (5.1) simplifies to

c =
24

5

N1M1(M �M1)(M �N1/8)

M
. (5.4)

This central charge is manifestly invariant underM1 ! M�M1, corresponding to replacing
the representation with its complex conjugate.
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Question

What is the central charge of the self-dual string?

As a function of

M = # of M5-branes
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Counts massless degrees of freedom on the self-dual string

R = # representation of U(M)
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Question

What is the central charge of the self-dual string?

SUGRA solutions describing Wilson surfaces

asymptotically locally AdS7 ⇥ S4
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AdS4 ⇥ S7
<latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit>

or

D’Hoker, Estes, Gutperle, Krym 0806.0605, 0810.4647
Estes, Feldman, Krym 1209.1845

Bachas, D’Hoker, Estes, Krym 1312.5477

SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit>

isometry

M2-brane POV M5-brane POV

d = 11
<latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit>



SUGRA solutions describing Wilson surfaces

asymptotically locally AdS7 ⇥ S4
<latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit>

AdS4 ⇥ S7
<latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit>

or

D’Hoker, Estes, Gutperle, Krym 0806.0605, 0810.4647
Estes, Feldman, Krym 1209.1845

Bachas, D’Hoker, Estes, Krym 1312.5477

SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit><latexit sha1_base64="Vfue7o0sob5Bkw5PlksBBBRHXCo=">AAACDnicbVC7SgNBFL3rM8bXqqXNYAgkIGE3BLQM2tgZH3lAsiyzk9lkyOyDmVkhLPkCG3/FxkIRW2s7/8ZJsoUmHhg495x7uXOPF3MmlWV9Gyura+sbm7mt/PbO7t6+eXDYklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdDn12w9USBaF92ocUyfAg5D5jGClJdcs3l2XqqfVMuopFlCJdFkru7cLpWsWrIo1A1omdkYKkKHhml+9fkSSgIaKcCxl17Zi5aRYKEY4neR7iaQxJiM8oF1NQ6yXOensnAkqaqWP/EjoFyo0U39PpDiQchx4ujPAaigXvan4n9dNlH/upCyME0VDMl/kJxypCE2zQX0mKFF8rAkmgum/IjLEAhOlE8zrEOzFk5dJq1qxrYp9UyvUL7I4cnAMJ1ACG86gDlfQgCYQeIRneIU348l4Md6Nj3nripHNHMEfGJ8/zbuYzA==</latexit>

isometry

M2-brane POV M5-brane POV

d = 11
<latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit><latexit sha1_base64="aKPRDBCuf4lHj+CDtES4sXkBq/8=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MVjBfsB7VKy2WwbmmSXJCuU0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC1PBjfX9b6+0tr6xuVXeruzs7u0fVA+P2ibJNGUtmohEd0NimOCKtSy3gnVTzYgMBeuE47vc7zwxbXiiHu0kZYEkQ8VjTonNpegG40G15tf9OdAqwQWpQYHmoPrVjxKaSaYsFcSYHvZTG0yJtpwKNqv0M8NSQsdkyHqOKiKZCabzW2fozCkRihPtSlk0V39PTIk0ZiJD1ymJHZllLxf/83qZja+DKVdpZpmii0VxJpBNUP44irhm1IqJI4Rq7m5FdEQ0odbFU3Eh4OWXV0n7oo79On64rDVuizjKcAKncA4YrqAB99CEFlAYwTO8wpsnvRfv3ftYtJa8YuYY/sD7/AEpjI2l</latexit>
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stress tensor 2-pt. function

Thermodynamic entropy
Cardy NPB 270 (186) 1986

Central Charge

Entanglement Entropy
Holzhey, Larsen, Wilczek hep-th/9403108

Calabrese + Cardy hep-th/0405152

Trace Anomaly
Duff hep-th/9308075

Sthermo =
⇡

3
cLT + . . .

hTzz(z, z̄)Tzz(0, 0)i =
c/2

z4
<latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="CLDuiatJwFNl5nTtLVlYjPYq0ak=">AAACHXicbZBLSwMxFIXv1Fetr+rWTVAEC1IzRdCNKLhxWcFqoVNLJs20oZnMkGSEzjA/x41/xY2IIv03pg9BrQcCh3NuSO7nx4Jrg/HIKSwsLi2vFFdLa+sbm1vl7fU7HSWKsgaNRKSaPtFMcMkahhvBmrFiJPQFu/cHV+P+/pEpzSN5a4Yxa4ekJ3nAKTE26pQvPEFkTzB028nSND9MjzyfqCzNK98JPsIV5Knp1DnyAkVoRo9reZY+nOSd8j6u4onQvHFnZh9mqnfKb143oknIpKGCaN1ycWzaGVGGU8HykpdoFhM6ID3WslaSkOl2Nlk0Rwc26aIgUvZIgybpzxsZCbUehr6dDInp67/dOPyvayUmOGtnXMaJYZJOHwoSgUyExtRQlytGjRhaQ6ji9q+I9oklYSzbkoXg/l153tzVqi6uujcYirALe3AILpzCJVxDHRpA4Qle4B0+nGfn1fmc4io4M2478EvO6Aslx6Pc</latexit><latexit sha1_base64="CLDuiatJwFNl5nTtLVlYjPYq0ak=">AAACHXicbZBLSwMxFIXv1Fetr+rWTVAEC1IzRdCNKLhxWcFqoVNLJs20oZnMkGSEzjA/x41/xY2IIv03pg9BrQcCh3NuSO7nx4Jrg/HIKSwsLi2vFFdLa+sbm1vl7fU7HSWKsgaNRKSaPtFMcMkahhvBmrFiJPQFu/cHV+P+/pEpzSN5a4Yxa4ekJ3nAKTE26pQvPEFkTzB028nSND9MjzyfqCzNK98JPsIV5Knp1DnyAkVoRo9reZY+nOSd8j6u4onQvHFnZh9mqnfKb143oknIpKGCaN1ycWzaGVGGU8HykpdoFhM6ID3WslaSkOl2Nlk0Rwc26aIgUvZIgybpzxsZCbUehr6dDInp67/dOPyvayUmOGtnXMaJYZJOHwoSgUyExtRQlytGjRhaQ6ji9q+I9oklYSzbkoXg/l153tzVqi6uujcYirALe3AILpzCJVxDHRpA4Qle4B0+nGfn1fmc4io4M2478EvO6Aslx6Pc</latexit><latexit sha1_base64="NdHG3LAG7pCuQ2AwMayKQo8997M="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit><latexit sha1_base64="4WUXOXgog2hczBe3eEsBqmFSXqo="></latexit>

T µ
µ =

c

24⇡
R

Virasoro algebra )
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit>

central charge c
<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

d = 2 CFT
<latexit sha1_base64="WNp6GEhZkEShPsf5p/guMQKfpdY=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgm6EYkFcVugL2lAmk0k7dCYJMzdiCPVX3LhQxK0f4s6/cdpmoa3ncuFwzr3MnePFnCmw7W+jsLa+sblV3C7t7O7tH5iHRx0VJZLQNol4JHseVpSzkLaBAae9WFIsPE673qQx87sPVCoWhS1IY+oKPApZwAgGLQ3Nsn9dG5zrAvoIUmSN29Z0aFbsqj2HtUqcnFRQjubQ/Br4EUkEDYFwrFTfsWNwMyyBEU6npUGiaIzJBI9oX9MQC6rcbH781DrVim8FkdQdgjVXf29kWCiVCk9PCgxjtezNxP+8fgLBlZuxME6AhmTxUJBwCyJrloTlM0kJ8FQTTCTTt1pkjCUmoPMq6RCc5S+vkk6t6thV5/6iUr/J4yiiY3SCzpCDLlEd3aEmaiOCUvSMXtGb8WS8GO/Gx2K0YOQ7ZfQHxucPqXuUIQ==</latexit><latexit sha1_base64="WNp6GEhZkEShPsf5p/guMQKfpdY=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgm6EYkFcVugL2lAmk0k7dCYJMzdiCPVX3LhQxK0f4s6/cdpmoa3ncuFwzr3MnePFnCmw7W+jsLa+sblV3C7t7O7tH5iHRx0VJZLQNol4JHseVpSzkLaBAae9WFIsPE673qQx87sPVCoWhS1IY+oKPApZwAgGLQ3Nsn9dG5zrAvoIUmSN29Z0aFbsqj2HtUqcnFRQjubQ/Br4EUkEDYFwrFTfsWNwMyyBEU6npUGiaIzJBI9oX9MQC6rcbH781DrVim8FkdQdgjVXf29kWCiVCk9PCgxjtezNxP+8fgLBlZuxME6AhmTxUJBwCyJrloTlM0kJ8FQTTCTTt1pkjCUmoPMq6RCc5S+vkk6t6thV5/6iUr/J4yiiY3SCzpCDLlEd3aEmaiOCUvSMXtGb8WS8GO/Gx2K0YOQ7ZfQHxucPqXuUIQ==</latexit><latexit sha1_base64="WNp6GEhZkEShPsf5p/guMQKfpdY=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgm6EYkFcVugL2lAmk0k7dCYJMzdiCPVX3LhQxK0f4s6/cdpmoa3ncuFwzr3MnePFnCmw7W+jsLa+sblV3C7t7O7tH5iHRx0VJZLQNol4JHseVpSzkLaBAae9WFIsPE673qQx87sPVCoWhS1IY+oKPApZwAgGLQ3Nsn9dG5zrAvoIUmSN29Z0aFbsqj2HtUqcnFRQjubQ/Br4EUkEDYFwrFTfsWNwMyyBEU6npUGiaIzJBI9oX9MQC6rcbH781DrVim8FkdQdgjVXf29kWCiVCk9PCgxjtezNxP+8fgLBlZuxME6AhmTxUJBwCyJrloTlM0kJ8FQTTCTTt1pkjCUmoPMq6RCc5S+vkk6t6thV5/6iUr/J4yiiY3SCzpCDLlEd3aEmaiOCUvSMXtGb8WS8GO/Gx2K0YOQ7ZfQHxucPqXuUIQ==</latexit><latexit sha1_base64="WNp6GEhZkEShPsf5p/guMQKfpdY=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgm6EYkFcVugL2lAmk0k7dCYJMzdiCPVX3LhQxK0f4s6/cdpmoa3ncuFwzr3MnePFnCmw7W+jsLa+sblV3C7t7O7tH5iHRx0VJZLQNol4JHseVpSzkLaBAae9WFIsPE673qQx87sPVCoWhS1IY+oKPApZwAgGLQ3Nsn9dG5zrAvoIUmSN29Z0aFbsqj2HtUqcnFRQjubQ/Br4EUkEDYFwrFTfsWNwMyyBEU6npUGiaIzJBI9oX9MQC6rcbH781DrVim8FkdQdgjVXf29kWCiVCk9PCgxjtezNxP+8fgLBlZuxME6AhmTxUJBwCyJrloTlM0kJ8FQTTCTTt1pkjCUmoPMq6RCc5S+vkk6t6thV5/6iUr/J4yiiY3SCzpCDLlEd3aEmaiOCUvSMXtGb8WS8GO/Gx2K0YOQ7ZfQHxucPqXuUIQ==</latexit>

SEE =
c

3
ln(`/") + . . .

<latexit sha1_base64="rPo/wuxB+Y2Tx5VdLHEEwF/nAZs="></latexit><latexit sha1_base64="rPo/wuxB+Y2Tx5VdLHEEwF/nAZs="></latexit><latexit sha1_base64="rPo/wuxB+Y2Tx5VdLHEEwF/nAZs="></latexit><latexit sha1_base64="rPo/wuxB+Y2Tx5VdLHEEwF/nAZs="></latexit>



Central Charge
d = 2

<latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit>

conformal defect/boundary in a d > 2 CFT
<latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit>

stress tensor 2-pt. function

Thermodynamic entropy
Cardy NPB 270 (186) 1986

Entanglement Entropy
Holzhey, Larsen, Wilczek hep-th/9403108

Calabrese + Cardy hep-th/0405152

Trace Anomaly
Duff hep-th/9308075

Virasoro algebra )
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit>

central charge c
<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

??????

??????

??????

??????
see C. Herzog’s talk



Central Charge
d = 2

<latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit>

conformal defect/boundary in a d > 2 CFT
<latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit><latexit sha1_base64="bwyS7O3URGtcByp446+NcWZsVic=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwISUpgq6kWBCXFfqCNpTJZNIOnUnCzI0YQv0VNy4UceuHuPNvnLZZaOu5XDiccy9z53gxZwps+9sorK1vbG4Vt0s7u3v7B+bhUUdFiSS0TSIeyZ6HFeUspG1gwGkvlhQLj9OuN2nM/O4DlYpFYQvSmLoCj0IWMIJBS0Oz7F/XBue6gD6CFFnjtjUdmhW7as9hrRInJxWUozk0vwZ+RBJBQyAcK9V37BjcDEtghNNpaZAoGmMywSPa1zTEgio3mx8/tU614ltBJHWHYM3V3xsZFkqlwtOTAsNYLXsz8T+vn0Bw5WYsjBOgIVk8FCTcgsiaJWH5TFICPNUEE8n0rRYZY4kJ6LxKOgRn+curpFOrOnbVub+o1G/yOIroGJ2gM+SgS1RHd6iJ2oigFD2jV/RmPBkvxrvxsRgtGPlOGf2B8fkDqxCUIg==</latexit>

stress tensor 2-pt. function

Thermodynamic entropy
Cardy NPB 270 (186) 1986

Entanglement Entropy
Holzhey, Larsen, Wilczek hep-th/9403108

Calabrese + Cardy hep-th/0405152

Trace Anomaly
Duff hep-th/9308075

Virasoro algebra )
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit>

central charge c
<latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit><latexit sha1_base64="MK9TkR1XfIASB2dfp9XX0/+fbPE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/GZYzn</latexit>

??????

??????

??????

??????
see C. Herzog’s talk
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<latexit sha1_base64="r1+Uk3XoxVABsmSHwobr4R/+0KE="></latexit><latexit sha1_base64="r1+Uk3XoxVABsmSHwobr4R/+0KE="></latexit><latexit sha1_base64="r1+Uk3XoxVABsmSHwobr4R/+0KE="></latexit><latexit sha1_base64="r1+Uk3XoxVABsmSHwobr4R/+0KE="></latexit>

R5
<latexit sha1_base64="63vDmN/GWMCWTgWs/6DgMUBJyME=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuiG5dV7AM6Y8mkmTY0yQxJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnHN7nfeaJKs1g+mElCA4GHkkWMYGMl3xfYjMIwu58+XvSrNbfuzoCWiVeQGhRo9qtf/iAmqaDSEI617nluYoIMK8MIp9OKn2qaYDLGQ9qzVGJBdZDNMk/RiVUGKIqVfdKgmfp7I8NC64kI7WSeUS96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6p5b9+7Oa43roo4yHMExnIIHl9CAW2hCCwgk8Ayv8Oakzovz7nzMR0tOsXMIf+B8/gDurpGZ</latexit><latexit sha1_base64="63vDmN/GWMCWTgWs/6DgMUBJyME=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuiG5dV7AM6Y8mkmTY0yQxJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnHN7nfeaJKs1g+mElCA4GHkkWMYGMl3xfYjMIwu58+XvSrNbfuzoCWiVeQGhRo9qtf/iAmqaDSEI617nluYoIMK8MIp9OKn2qaYDLGQ9qzVGJBdZDNMk/RiVUGKIqVfdKgmfp7I8NC64kI7WSeUS96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6p5b9+7Oa43roo4yHMExnIIHl9CAW2hCCwgk8Ayv8Oakzovz7nzMR0tOsXMIf+B8/gDurpGZ</latexit><latexit sha1_base64="63vDmN/GWMCWTgWs/6DgMUBJyME=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuiG5dV7AM6Y8mkmTY0yQxJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnHN7nfeaJKs1g+mElCA4GHkkWMYGMl3xfYjMIwu58+XvSrNbfuzoCWiVeQGhRo9qtf/iAmqaDSEI617nluYoIMK8MIp9OKn2qaYDLGQ9qzVGJBdZDNMk/RiVUGKIqVfdKgmfp7I8NC64kI7WSeUS96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6p5b9+7Oa43roo4yHMExnIIHl9CAW2hCCwgk8Ayv8Oakzovz7nzMR0tOsXMIf+B8/gDurpGZ</latexit><latexit sha1_base64="63vDmN/GWMCWTgWs/6DgMUBJyME=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIosuiG5dV7AM6Y8mkmTY0yQxJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnHN7nfeaJKs1g+mElCA4GHkkWMYGMl3xfYjMIwu58+XvSrNbfuzoCWiVeQGhRo9qtf/iAmqaDSEI617nluYoIMK8MIp9OKn2qaYDLGQ9qzVGJBdZDNMk/RiVUGKIqVfdKgmfp7I8NC64kI7WSeUS96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6p5b9+7Oa43roo4yHMExnIIHl9CAW2hCCwgk8Ayv8Oakzovz7nzMR0tOsXMIf+B8/gDurpGZ</latexit>

sphere of radius
<̀latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit>

SEE = Sd=6
EE + Sd=2

EE
<latexit sha1_base64="/SbJLI03kDr5WmjsnRKe4C+6j2Y=">AAACKHicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFFE3xaIUXFZqW6EdSyZN29DMheSMWIZ5HDe+ihsRRbr1SUwvC536Q+DnO+dwcn43FFyBZY2NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgbx3iWKC+6wOHAS7DyUjnitY0x1eT+rNRyYVD/w7GIXM8Ujf5z1OCWjUMS9rnbgN7AmkF1cqSYJLuPYQd0tnSYqfzHgxxTtm3ipYU+FFY89NHs1V7Zjv7W5AI4/5QAVRqmVbITgxkcCpYEmuHSkWEjokfdbS1iceU048PTTBR5p0cS+Q+vmAp/T3REw8pUaeqzs9AgOVrk3gf7VWBL0LJ+Z+GAHz6WxRLxIYAjxJDXe5ZBTESBtCJdd/xXRAJKGgs83pEOz0yYumUSzYVsG+Pc2Xr+ZxZNEBOkTHyEbnqIxuUBXVEUXP6BV9oE/jxXgzvozxrDVjzGf20R8Z3z+Ms6bj</latexit><latexit sha1_base64="/SbJLI03kDr5WmjsnRKe4C+6j2Y=">AAACKHicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFFE3xaIUXFZqW6EdSyZN29DMheSMWIZ5HDe+ihsRRbr1SUwvC536Q+DnO+dwcn43FFyBZY2NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgbx3iWKC+6wOHAS7DyUjnitY0x1eT+rNRyYVD/w7GIXM8Ujf5z1OCWjUMS9rnbgN7AmkF1cqSYJLuPYQd0tnSYqfzHgxxTtm3ipYU+FFY89NHs1V7Zjv7W5AI4/5QAVRqmVbITgxkcCpYEmuHSkWEjokfdbS1iceU048PTTBR5p0cS+Q+vmAp/T3REw8pUaeqzs9AgOVrk3gf7VWBL0LJ+Z+GAHz6WxRLxIYAjxJDXe5ZBTESBtCJdd/xXRAJKGgs83pEOz0yYumUSzYVsG+Pc2Xr+ZxZNEBOkTHyEbnqIxuUBXVEUXP6BV9oE/jxXgzvozxrDVjzGf20R8Z3z+Ms6bj</latexit><latexit sha1_base64="/SbJLI03kDr5WmjsnRKe4C+6j2Y=">AAACKHicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFFE3xaIUXFZqW6EdSyZN29DMheSMWIZ5HDe+ihsRRbr1SUwvC536Q+DnO+dwcn43FFyBZY2NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgbx3iWKC+6wOHAS7DyUjnitY0x1eT+rNRyYVD/w7GIXM8Ujf5z1OCWjUMS9rnbgN7AmkF1cqSYJLuPYQd0tnSYqfzHgxxTtm3ipYU+FFY89NHs1V7Zjv7W5AI4/5QAVRqmVbITgxkcCpYEmuHSkWEjokfdbS1iceU048PTTBR5p0cS+Q+vmAp/T3REw8pUaeqzs9AgOVrk3gf7VWBL0LJ+Z+GAHz6WxRLxIYAjxJDXe5ZBTESBtCJdd/xXRAJKGgs83pEOz0yYumUSzYVsG+Pc2Xr+ZxZNEBOkTHyEbnqIxuUBXVEUXP6BV9oE/jxXgzvozxrDVjzGf20R8Z3z+Ms6bj</latexit><latexit sha1_base64="/SbJLI03kDr5WmjsnRKe4C+6j2Y=">AAACKHicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFFE3xaIUXFZqW6EdSyZN29DMheSMWIZ5HDe+ihsRRbr1SUwvC536Q+DnO+dwcn43FFyBZY2NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgbx3iWKC+6wOHAS7DyUjnitY0x1eT+rNRyYVD/w7GIXM8Ujf5z1OCWjUMS9rnbgN7AmkF1cqSYJLuPYQd0tnSYqfzHgxxTtm3ipYU+FFY89NHs1V7Zjv7W5AI4/5QAVRqmVbITgxkcCpYEmuHSkWEjokfdbS1iceU048PTTBR5p0cS+Q+vmAp/T3REw8pUaeqzs9AgOVrk3gf7VWBL0LJ+Z+GAHz6WxRLxIYAjxJDXe5ZBTESBtCJdd/xXRAJKGgs83pEOz0yYumUSzYVsG+Pc2Xr+ZxZNEBOkTHyEbnqIxuUBXVEUXP6BV9oE/jxXgzvozxrDVjzGf20R8Z3z+Ms6bj</latexit>

Sd=6
EE = c4

A

"4
+

c2
"2

+#a ln(`/") + c0 + . . .
<latexit sha1_base64="OA9jbAyKI9oviapbDJgisKy8Lqk="></latexit><latexit sha1_base64="OA9jbAyKI9oviapbDJgisKy8Lqk="></latexit><latexit sha1_base64="OA9jbAyKI9oviapbDJgisKy8Lqk="></latexit><latexit sha1_base64="OA9jbAyKI9oviapbDJgisKy8Lqk="></latexit>

Sd=2
EE = cL ln (`/") + c00 + . . .

<latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit>



Central Charge
Entanglement Entropy

M2-brane POV

semi-circle of radius
<̀latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit>

R2
<latexit sha1_base64="4h2E96OStArrrtHkzihhVsnf8B0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy6r2Ad0xpJJM21oJhOSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnlJxp47rfTmltfWNzq7xd2dnd2z+oHh51dJIqQtsk4YnqhVhTzgRtG2Y47UlFcRxy2g0nN7nffaJKs0Q8mKmkQYxHgkWMYGMl34+xGYdhdj97bAyqNbfuzoFWiVeQGhRoDapf/jAhaUyFIRxr3fdcaYIMK8MIp7OKn2oqMZngEe1bKnBMdZDNM8/QmVWGKEqUfcKgufp7I8Ox1tM4tJN5Rr3s5eJ/Xj810VWQMSFTQwVZHIpSjkyC8gLQkClKDJ9agoliNisiY6wwMbamii3BW/7yKuk06p5b9+4uas3roo4ynMApnIMHl9CEW2hBGwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDqIpGW</latexit><latexit sha1_base64="4h2E96OStArrrtHkzihhVsnf8B0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy6r2Ad0xpJJM21oJhOSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnlJxp47rfTmltfWNzq7xd2dnd2z+oHh51dJIqQtsk4YnqhVhTzgRtG2Y47UlFcRxy2g0nN7nffaJKs0Q8mKmkQYxHgkWMYGMl34+xGYdhdj97bAyqNbfuzoFWiVeQGhRoDapf/jAhaUyFIRxr3fdcaYIMK8MIp7OKn2oqMZngEe1bKnBMdZDNM8/QmVWGKEqUfcKgufp7I8Ox1tM4tJN5Rr3s5eJ/Xj810VWQMSFTQwVZHIpSjkyC8gLQkClKDJ9agoliNisiY6wwMbamii3BW/7yKuk06p5b9+4uas3roo4ynMApnIMHl9CEW2hBGwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDqIpGW</latexit><latexit sha1_base64="4h2E96OStArrrtHkzihhVsnf8B0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy6r2Ad0xpJJM21oJhOSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnlJxp47rfTmltfWNzq7xd2dnd2z+oHh51dJIqQtsk4YnqhVhTzgRtG2Y47UlFcRxy2g0nN7nffaJKs0Q8mKmkQYxHgkWMYGMl34+xGYdhdj97bAyqNbfuzoFWiVeQGhRoDapf/jAhaUyFIRxr3fdcaYIMK8MIp7OKn2oqMZngEe1bKnBMdZDNM8/QmVWGKEqUfcKgufp7I8Ox1tM4tJN5Rr3s5eJ/Xj810VWQMSFTQwVZHIpSjkyC8gLQkClKDJ9agoliNisiY6wwMbamii3BW/7yKuk06p5b9+4uas3roo4ynMApnIMHl9CEW2hBGwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDqIpGW</latexit><latexit sha1_base64="4h2E96OStArrrtHkzihhVsnf8B0=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy6r2Ad0xpJJM21oJhOSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnlJxp47rfTmltfWNzq7xd2dnd2z+oHh51dJIqQtsk4YnqhVhTzgRtG2Y47UlFcRxy2g0nN7nffaJKs0Q8mKmkQYxHgkWMYGMl34+xGYdhdj97bAyqNbfuzoFWiVeQGhRoDapf/jAhaUyFIRxr3fdcaYIMK8MIp7OKn2oqMZngEe1bKnBMdZDNM8/QmVWGKEqUfcKgufp7I8Ox1tM4tJN5Rr3s5eJ/Xj810VWQMSFTQwVZHIpSjkyC8gLQkClKDJ9agoliNisiY6wwMbamii3BW/7yKuk06p5b9+4uas3roo4ynMApnIMHl9CEW2hBGwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDqIpGW</latexit>

SEE =
1

2
Sd=3
EE + Sd=2

EE
<latexit sha1_base64="Cxu7hXSUbXRxPWJJtehUSLXgj1o=">AAACNHicbVDLSgMxFM3UV62vqks3wSIIQpmpgm4KRSkIbiq1rdDWkkkzbWjmQXJHLGE+yo0f4kYEF4q49RtMHwttPRA4nHMuN/e4keAKbPvVSi0sLi2vpFcza+sbm1vZ7Z26CmNJWY2GIpS3LlFM8IDVgINgt5FkxHcFa7iDi5HfuGdS8TC4gWHE2j7pBdzjlICROtmrake3gD2A9HW5nCS4iFueJFQ7iS4kuHqnu8XjZCZzNNELM3onm7Pz9hh4njhTkkNTVDrZ51Y3pLHPAqCCKNV07AjamkjgVLAk04oViwgdkB5rGhoQn6m2Hh+d4AOjdLEXSvMCwGP194QmvlJD3zVJn0BfzXoj8T+vGYN31tY8iGJgAZ0s8mKBIcSjBnGXS0ZBDA0hVHLzV0z7xHQGpueMKcGZPXme1At5x8471ye50vm0jjTaQ/voEDnoFJXQJaqgGqLoEb2gd/RhPVlv1qf1NYmmrOnMLvoD6/sHLXOrww==</latexit><latexit sha1_base64="Cxu7hXSUbXRxPWJJtehUSLXgj1o=">AAACNHicbVDLSgMxFM3UV62vqks3wSIIQpmpgm4KRSkIbiq1rdDWkkkzbWjmQXJHLGE+yo0f4kYEF4q49RtMHwttPRA4nHMuN/e4keAKbPvVSi0sLi2vpFcza+sbm1vZ7Z26CmNJWY2GIpS3LlFM8IDVgINgt5FkxHcFa7iDi5HfuGdS8TC4gWHE2j7pBdzjlICROtmrake3gD2A9HW5nCS4iFueJFQ7iS4kuHqnu8XjZCZzNNELM3onm7Pz9hh4njhTkkNTVDrZ51Y3pLHPAqCCKNV07AjamkjgVLAk04oViwgdkB5rGhoQn6m2Hh+d4AOjdLEXSvMCwGP194QmvlJD3zVJn0BfzXoj8T+vGYN31tY8iGJgAZ0s8mKBIcSjBnGXS0ZBDA0hVHLzV0z7xHQGpueMKcGZPXme1At5x8471ye50vm0jjTaQ/voEDnoFJXQJaqgGqLoEb2gd/RhPVlv1qf1NYmmrOnMLvoD6/sHLXOrww==</latexit><latexit sha1_base64="Cxu7hXSUbXRxPWJJtehUSLXgj1o=">AAACNHicbVDLSgMxFM3UV62vqks3wSIIQpmpgm4KRSkIbiq1rdDWkkkzbWjmQXJHLGE+yo0f4kYEF4q49RtMHwttPRA4nHMuN/e4keAKbPvVSi0sLi2vpFcza+sbm1vZ7Z26CmNJWY2GIpS3LlFM8IDVgINgt5FkxHcFa7iDi5HfuGdS8TC4gWHE2j7pBdzjlICROtmrake3gD2A9HW5nCS4iFueJFQ7iS4kuHqnu8XjZCZzNNELM3onm7Pz9hh4njhTkkNTVDrZ51Y3pLHPAqCCKNV07AjamkjgVLAk04oViwgdkB5rGhoQn6m2Hh+d4AOjdLEXSvMCwGP194QmvlJD3zVJn0BfzXoj8T+vGYN31tY8iGJgAZ0s8mKBIcSjBnGXS0ZBDA0hVHLzV0z7xHQGpueMKcGZPXme1At5x8471ye50vm0jjTaQ/voEDnoFJXQJaqgGqLoEb2gd/RhPVlv1qf1NYmmrOnMLvoD6/sHLXOrww==</latexit><latexit sha1_base64="Cxu7hXSUbXRxPWJJtehUSLXgj1o=">AAACNHicbVDLSgMxFM3UV62vqks3wSIIQpmpgm4KRSkIbiq1rdDWkkkzbWjmQXJHLGE+yo0f4kYEF4q49RtMHwttPRA4nHMuN/e4keAKbPvVSi0sLi2vpFcza+sbm1vZ7Z26CmNJWY2GIpS3LlFM8IDVgINgt5FkxHcFa7iDi5HfuGdS8TC4gWHE2j7pBdzjlICROtmrake3gD2A9HW5nCS4iFueJFQ7iS4kuHqnu8XjZCZzNNELM3onm7Pz9hh4njhTkkNTVDrZ51Y3pLHPAqCCKNV07AjamkjgVLAk04oViwgdkB5rGhoQn6m2Hh+d4AOjdLEXSvMCwGP194QmvlJD3zVJn0BfzXoj8T+vGYN31tY8iGJgAZ0s8mKBIcSjBnGXS0ZBDA0hVHLzV0z7xHQGpueMKcGZPXme1At5x8471ye50vm0jjTaQ/voEDnoFJXQJaqgGqLoEb2gd/RhPVlv1qf1NYmmrOnMLvoD6/sHLXOrww==</latexit>

c ⌘ 3 `
d

d`


SEE � 1

2
Sd=3
EE

�

<latexit sha1_base64="BCnJurMG3HUuLZ40DjNo/13A8xM="></latexit><latexit sha1_base64="BCnJurMG3HUuLZ40DjNo/13A8xM="></latexit><latexit sha1_base64="BCnJurMG3HUuLZ40DjNo/13A8xM="></latexit><latexit sha1_base64="BCnJurMG3HUuLZ40DjNo/13A8xM="></latexit>

Sd=2
EE = cL ln (`/") + c00 + . . .

<latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit><latexit sha1_base64="W6ZjU1Yo4SySED7F7f4lPCf1rRM="></latexit>

Sd=3
EE = c1

`

"
+ c0 + . . .

<latexit sha1_base64="OyO+SAMB66LiDfmXjSsktCzoQ0w="></latexit><latexit sha1_base64="OyO+SAMB66LiDfmXjSsktCzoQ0w="></latexit><latexit sha1_base64="OyO+SAMB66LiDfmXjSsktCzoQ0w="></latexit><latexit sha1_base64="OyO+SAMB66LiDfmXjSsktCzoQ0w="></latexit>
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Holographic Duals
D’Hoker, Estes, Gutperle, Krym 0806.0605, 0810.4647

Estes, Feldman, Krym 1209.1845
Bachas, D’Hoker, Estes, Krym 1312.5477

M5-brane POV

SO(6, 2)⇥ SO(5)R ! SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit><latexit sha1_base64="lhhsbeOYtHmqGiFf4zrlpIhWTbs=">AAACKHicbVDLSsNAFJ34rPUVdelmsAgtSElKfewsunFnffQBTQiT6aQdOnkwMxFK6Oe48VfciCjSrV/ipA1YWw8MnHvOvdy5x40YFdIwxtrS8srq2npuI7+5tb2zq+/tN0UYc0waOGQhb7tIEEYD0pBUMtKOOEG+y0jLHVynfuuJcEHD4FEOI2L7qBdQj2IkleTolw+3xbOTSsmS1CcCquq05NxDS4YprygH/lrVqTVbOnrBKBsTwEViZqQAMtQd/d3qhjj2SSAxQ0J0TCOSdoK4pJiRUd6KBYkQHqAe6SgaILXMTiaHjuCxUrrQC7l6gYQTdXYiQb4QQ99VnT6SfTHvpeJ/XieW3oWd0CCKJQnwdJEXM6hiSFODXcoJlmyoCMKcqr9C3EccYamyzasQzPmTF0mzUjaNsnlXLdSusjhy4BAcgSIwwTmogRtQBw2AwTN4BR/gU3vR3rQvbTxtXdKymQPwB9r3D2VGoU0=</latexit>

AdS7 ⇥ S4 ! AdS3 ⇥ S3 ⇥ S3
<latexit sha1_base64="aLXNuWMyrGlYt+zQ9C3PRQ/8txw=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23BvuKhkTC5n1VYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFiD54J</latexit><latexit sha1_base64="aLXNuWMyrGlYt+zQ9C3PRQ/8txw=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23BvuKhkTC5n1VYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFiD54J</latexit><latexit sha1_base64="aLXNuWMyrGlYt+zQ9C3PRQ/8txw=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23BvuKhkTC5n1VYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFiD54J</latexit><latexit sha1_base64="aLXNuWMyrGlYt+zQ9C3PRQ/8txw=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23BvuKhkTC5n1VYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFiD54J</latexit>

Wilson surface



AdS4 ⇥ S7 ! AdS3 ⇥ S3 ⇥ S3
<latexit sha1_base64="jHxNf72J5DZokXmS2nljoStUJcY=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23CvuKhkTC5n1NYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFh7p4J</latexit><latexit sha1_base64="jHxNf72J5DZokXmS2nljoStUJcY=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23CvuKhkTC5n1NYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFh7p4J</latexit><latexit sha1_base64="jHxNf72J5DZokXmS2nljoStUJcY=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23CvuKhkTC5n1NYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFh7p4J</latexit><latexit sha1_base64="jHxNf72J5DZokXmS2nljoStUJcY=">AAACGXicbZDLSsNAFIYn9VbrLerSzWARXJVEC3VZdeOyUnuBNobJZNIOnUzCzEQooa/hxldx40IRl7rybZy0AWvrDwMf/zmHM+f3Ykalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xij66zeeSBC0ojfqXFMnBANOA0oRkpbrmld+k23CvuKhkTC5n1NYwQz8/zXnEfXLFsVayq4DHYOZZCr4ZqffT/CSUi4wgxJ2bOtWDkpEopiRialfiJJjPAIDUhPI0d6kZNOL5vAE+34MIiEflzBqTs/kaJQynHo6c4QqaFcrGXmf7VeooILJ6U8ThTheLYoSBjUx2cxQZ8KghUba0BYUP1XiIdIIKx0mCUdgr148jK0zyq2VbFvq+X6VR5HERyBY3AKbFADdXADGqAFMHgEz+AVvBlPxovxbnzMWgtGPnMI/sj4+gFh7p4J</latexit>

SO(3, 2)⇥ SO(8)R ! SO(2, 2)⇥ SO(4)R ⇥ SO(4)R
<latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit><latexit sha1_base64="8xfEExUGGnijhEI+YEGVGq/67T4=">AAACKXicbVBJSwMxFM7UrdZt1KOXYBFakDJTC/ZY9OLNunSBdhgyadqGZjJDkhHK0L/jxb/iRUFRr/4RM+0cuvgg8C3v8fI+L2RUKsv6NjJr6xubW9nt3M7u3v6BeXjUlEEkMGnggAWi7SFJGOWkoahipB0KgnyPkZY3uk781hMRkgb8UY1D4vhowGmfYqS05Jq1h9vCxXm5CLuK+kRCTatF917TIMHlRasys+apa+atkjUtuArsFORBWnXXfO/2Ahz5hCvMkJQd2wqVEyOhKGZkkutGkoQIj9CAdDTkSC9z4umlE3imlR7sB0I/ruBUnZ+IkS/l2Pd0p4/UUC57ifif14lUv+rElIeRIhzPFvUjBnUMSWywRwXBio01QFhQ/VeIh0ggrHS4OR2CvXzyKmiWS7ZVsu8q+dpVGkcWnIBTUAA2uAQ1cAPqoAEweAav4AN8Gi/Gm/Fl/MxaM0Y6cwwWyvj9A8OfoXc=</latexit>

Holographic Duals
D’Hoker, Estes, Gutperle, Krym 0806.0605, 0810.4647

Estes, Feldman, Krym 1209.1845
Bachas, D’Hoker, Estes, Krym 1312.5477

ABJM theory with a boundary

M2-brane POV



AdS4 ⇥ S7
<latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit><latexit sha1_base64="v2NrUaBl0gDMmURgi/ifN+lt21Q=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+FfeBR0zj5lPNt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYFZJ8</latexit>

Holographic Duals
D’Hoker, Estes, Gutperle, Krym 0806.0605, 0810.4647

Estes, Feldman, Krym 1209.1845
Bachas, D’Hoker, Estes, Krym 1312.5477

AdS3 ⇥ S3 ⇥ S3
<latexit sha1_base64="TevzxqHq2WUbm7M0Q5TGxQCaGgY=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJIMFYYGEsKr1IbYgcx2mtOhfZJ0hV1IGFV2FhACFWHoKNt8FtM5SWX7L06T/n6Pj8XiK4Asv6MQorq2vrG8XN0tb2zu6euX/QUnEqKWvSWMSy4xHFBI9YEzgI1kkkI6EnWNsb3kzq7UcmFY+jexglzAlJP+IBpwS05ZrlK7/hnuEe8JAp3HiYR9esWFVrKrwMdg4VlKvumt89P6ZpyCKggijVta0EnIxI4FSwcamXKpYQOiR91tUYEb3IyaZHjPGxdnwcxFK/CPDUnZ/ISKjUKPR0Z0hgoBZrE/O/WjeF4NLJeJSkwCI6WxSkAkOMJ4lgn0tGQYw0ECq5/iumAyIJBZ1bSYdgL568DK3Tqm1V7bvzSu06j6OIyugInSAbXaAaukV11EQUPaEX9IbejWfj1fgwPmetBSOfOUR/ZHz9Ajblloc=</latexit><latexit sha1_base64="TevzxqHq2WUbm7M0Q5TGxQCaGgY=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJIMFYYGEsKr1IbYgcx2mtOhfZJ0hV1IGFV2FhACFWHoKNt8FtM5SWX7L06T/n6Pj8XiK4Asv6MQorq2vrG8XN0tb2zu6euX/QUnEqKWvSWMSy4xHFBI9YEzgI1kkkI6EnWNsb3kzq7UcmFY+jexglzAlJP+IBpwS05ZrlK7/hnuEe8JAp3HiYR9esWFVrKrwMdg4VlKvumt89P6ZpyCKggijVta0EnIxI4FSwcamXKpYQOiR91tUYEb3IyaZHjPGxdnwcxFK/CPDUnZ/ISKjUKPR0Z0hgoBZrE/O/WjeF4NLJeJSkwCI6WxSkAkOMJ4lgn0tGQYw0ECq5/iumAyIJBZ1bSYdgL568DK3Tqm1V7bvzSu06j6OIyugInSAbXaAaukV11EQUPaEX9IbejWfj1fgwPmetBSOfOUR/ZHz9Ajblloc=</latexit><latexit sha1_base64="TevzxqHq2WUbm7M0Q5TGxQCaGgY=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJIMFYYGEsKr1IbYgcx2mtOhfZJ0hV1IGFV2FhACFWHoKNt8FtM5SWX7L06T/n6Pj8XiK4Asv6MQorq2vrG8XN0tb2zu6euX/QUnEqKWvSWMSy4xHFBI9YEzgI1kkkI6EnWNsb3kzq7UcmFY+jexglzAlJP+IBpwS05ZrlK7/hnuEe8JAp3HiYR9esWFVrKrwMdg4VlKvumt89P6ZpyCKggijVta0EnIxI4FSwcamXKpYQOiR91tUYEb3IyaZHjPGxdnwcxFK/CPDUnZ/ISKjUKPR0Z0hgoBZrE/O/WjeF4NLJeJSkwCI6WxSkAkOMJ4lgn0tGQYw0ECq5/iumAyIJBZ1bSYdgL568DK3Tqm1V7bvzSu06j6OIyugInSAbXaAaukV11EQUPaEX9IbejWfj1fgwPmetBSOfOUR/ZHz9Ajblloc=</latexit><latexit sha1_base64="TevzxqHq2WUbm7M0Q5TGxQCaGgY=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJIMFYYGEsKr1IbYgcx2mtOhfZJ0hV1IGFV2FhACFWHoKNt8FtM5SWX7L06T/n6Pj8XiK4Asv6MQorq2vrG8XN0tb2zu6euX/QUnEqKWvSWMSy4xHFBI9YEzgI1kkkI6EnWNsb3kzq7UcmFY+jexglzAlJP+IBpwS05ZrlK7/hnuEe8JAp3HiYR9esWFVrKrwMdg4VlKvumt89P6ZpyCKggijVta0EnIxI4FSwcamXKpYQOiR91tUYEb3IyaZHjPGxdnwcxFK/CPDUnZ/ISKjUKPR0Z0hgoBZrE/O/WjeF4NLJeJSkwCI6WxSkAkOMJ4lgn0tGQYw0ECq5/iumAyIJBZ1bSYdgL568DK3Tqm1V7bvzSu06j6OIyugInSAbXaAaukV11EQUPaEX9IbejWfj1fgwPmetBSOfOUR/ZHz9Ajblloc=</latexit>

fibered over a Riemann surface

asymptotically AdS7 ⇥ S4
<latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit><latexit sha1_base64="/MQN9uJ7uASDq6RuWaj5Hdh0Wtk=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0mkUI9VLx4rtR/QxrDZbNulm03YnRRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgkRwDY7zbRU2Nre2d4q7pb39g8Mj+/ikreNUUdaisYhVNyCaCS5ZCzgI1k0UI1EgWCcY3839zoQpzWP5CNOEeREZSj7glICRfNu+CZt+DfeBR0zj5lPVt8tOxVkArxM3J2WUo+HbX/0wpmnEJFBBtO65TgJeRhRwKtis1E81SwgdkyHrGSqJWeRli8tn+MIoIR7EypQEvFB/T2Qk0noaBaYzIjDSq95c/M/rpTC49jIukxSYpMtFg1RgiPE8BhxyxSiIqSGEKm5uxXREFKFgwiqZENzVl9dJ+6riOhX3oVqu3+ZxFNEZOkeXyEU1VEf3qIFaiKIJekav6M3KrBfr3fpYthasfOYU/YH1+QPYNpJ8</latexit>

singularities indicate M2/M5-branes

asymptotically

M5-brane POV

Wilson surface

ABJM theory with a boundary

M2-brane POV

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit>

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit>

ds2 = f2
1 (z, z̄) ds

2
AdS3

+ f2
2 (z, z̄) ds

2
S3 + f2

3 (z, z̄)ds
2
S3 + ⇢2(z, z̄)dz dz̄
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Entanglement Entropy

Holographic Duals

Ryu and Takayanagi hep-th/0603001, 0605073

Jensen and O’Bannon 1309.4523

Gentle, Gutperle, Marasinou 1506.00052
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Central Charge

(a) (b)

Figure 1: (a) An example Young tableau illustrating how the parameters
describing the brane embedding map to the representation of the Wilson sur-
face. (b) An illustration of how the Young tableaux for a representation and
its conjugate fit together. The upper polygon represents the Young tableau for
a representation (for concreteness I have chosen n = 3), and the lower polygon
is the tableau for the conjugate representation, rotated by ⇡. Together they
form a rectangle of width N1 and height M .

Here Ma is the number of M5-branes which have Na M2-branes ending on them. The
index a runes from 1 to n + 1, with Nn+1 = 0. These numbers are related to the Young
tableau of the representation of the Wilson surface operator in the dual field theory, as
depicted in figure 1a. The total numbers of M2- and M5-branes are given by

N =
nX

a=1

MaNa, M =
n+1X

a=1

Ma. (5.2)

The Young tableaux corresponding to a representation R and its conjugate R̄ fit together
to form a rectangle of with N1 and height M [12], as illustrated in figure 1b. The param-
eters of R̄ are given in terms of those of R by

M̄a = Mn+2�a, N̄a = N1 �Nn+2�a. (5.3)

A rectangular Young tableau corresponds to n = 1 (which implies N1 = N/M1 and
M2 = M �M1). In this case, the central charge (5.1) simplifies to

c =
24

5

N1M1(M �M1)(M �N1/8)

M
. (5.4)

This central charge is manifestly invariant underM1 ! M�M1, corresponding to replacing
the representation with its complex conjugate.
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Figure 1: (a) An example Young tableau illustrating how the parameters
describing the brane embedding map to the representation of the Wilson sur-
face. (b) An illustration of how the Young tableaux for a representation and
its conjugate fit together. The upper polygon represents the Young tableau for
a representation (for concreteness I have chosen n = 3), and the lower polygon
is the tableau for the conjugate representation, rotated by ⇡. Together they
form a rectangle of width N1 and height M .

Here Ma is the number of M5-branes which have Na M2-branes ending on them. The
index a runes from 1 to n + 1, with Nn+1 = 0. These numbers are related to the Young
tableau of the representation of the Wilson surface operator in the dual field theory, as
depicted in figure 1a. The total numbers of M2- and M5-branes are given by

N =
nX

a=1

MaNa, M =
n+1X

a=1

Ma. (5.2)

The Young tableaux corresponding to a representation R and its conjugate R̄ fit together
to form a rectangle of with N1 and height M [12], as illustrated in figure 1b. The param-
eters of R̄ are given in terms of those of R by

M̄a = Mn+2�a, N̄a = N1 �Nn+2�a. (5.3)

A rectangular Young tableau corresponds to n = 1 (which implies N1 = N/M1 and
M2 = M �M1). In this case, the central charge (5.1) simplifies to

c =
24

5

N1M1(M �M1)(M �N1/8)

M
. (5.4)

This central charge is manifestly invariant underM1 ! M�M1, corresponding to replacing
the representation with its complex conjugate.
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Antisymmetric

N1 = 1
<latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit>
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<latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit>

M5-brane POV

if M = N then cM5 = 0
<latexit sha1_base64="FKCees9U0nLkfKXHNH0M2Qy9WbY=">AAACHHicbVDLSsNAFJ34rPVVdekmWAQXUhIf6KZQdOOmUsFWoSllMr2xQyeTMHMjlpAPceOvuHGhiBsXgn/jtM3C1xmGezjnXmbu8WPBNTrOpzU1PTM7N19YKC4uLa+sltbWWzpKFIMmi0Skrn2qQXAJTeQo4DpWQENfwJU/OB35V7egNI/kJQ5j6IT0RvKAM4pG6pb2PYQ7VGHKg8zb9Xbr1fNRMSfXsQ8ym0ism9YPs6rTLZWdijOG/Ze4OSmTHI1u6d3rRSwJQSITVOu268TYSalCzgRkRS/REFM2oDfQNlTSEHQnHS+X2dtG6dlBpMyVaI/V7xMpDbUehr7pDCn29W9vJP7ntRMMjjspl3GCINnkoSARNkb2KCm7xxUwFENDKFPc/NVmfaooQ5Nn0YTg/l75L2ntVVyn4l4clGsneRwFskm2yA5xyRGpkTPSIE3CyD15JM/kxXqwnqxX623SOmXlMxvkB6yPL1JgoNg=</latexit><latexit sha1_base64="FKCees9U0nLkfKXHNH0M2Qy9WbY=">AAACHHicbVDLSsNAFJ34rPVVdekmWAQXUhIf6KZQdOOmUsFWoSllMr2xQyeTMHMjlpAPceOvuHGhiBsXgn/jtM3C1xmGezjnXmbu8WPBNTrOpzU1PTM7N19YKC4uLa+sltbWWzpKFIMmi0Skrn2qQXAJTeQo4DpWQENfwJU/OB35V7egNI/kJQ5j6IT0RvKAM4pG6pb2PYQ7VGHKg8zb9Xbr1fNRMSfXsQ8ym0ism9YPs6rTLZWdijOG/Ze4OSmTHI1u6d3rRSwJQSITVOu268TYSalCzgRkRS/REFM2oDfQNlTSEHQnHS+X2dtG6dlBpMyVaI/V7xMpDbUehr7pDCn29W9vJP7ntRMMjjspl3GCINnkoSARNkb2KCm7xxUwFENDKFPc/NVmfaooQ5Nn0YTg/l75L2ntVVyn4l4clGsneRwFskm2yA5xyRGpkTPSIE3CyD15JM/kxXqwnqxX623SOmXlMxvkB6yPL1JgoNg=</latexit><latexit sha1_base64="FKCees9U0nLkfKXHNH0M2Qy9WbY=">AAACHHicbVDLSsNAFJ34rPVVdekmWAQXUhIf6KZQdOOmUsFWoSllMr2xQyeTMHMjlpAPceOvuHGhiBsXgn/jtM3C1xmGezjnXmbu8WPBNTrOpzU1PTM7N19YKC4uLa+sltbWWzpKFIMmi0Skrn2qQXAJTeQo4DpWQENfwJU/OB35V7egNI/kJQ5j6IT0RvKAM4pG6pb2PYQ7VGHKg8zb9Xbr1fNRMSfXsQ8ym0ism9YPs6rTLZWdijOG/Ze4OSmTHI1u6d3rRSwJQSITVOu268TYSalCzgRkRS/REFM2oDfQNlTSEHQnHS+X2dtG6dlBpMyVaI/V7xMpDbUehr7pDCn29W9vJP7ntRMMjjspl3GCINnkoSARNkb2KCm7xxUwFENDKFPc/NVmfaooQ5Nn0YTg/l75L2ntVVyn4l4clGsneRwFskm2yA5xyRGpkTPSIE3CyD15JM/kxXqwnqxX623SOmXlMxvkB6yPL1JgoNg=</latexit><latexit sha1_base64="FKCees9U0nLkfKXHNH0M2Qy9WbY=">AAACHHicbVDLSsNAFJ34rPVVdekmWAQXUhIf6KZQdOOmUsFWoSllMr2xQyeTMHMjlpAPceOvuHGhiBsXgn/jtM3C1xmGezjnXmbu8WPBNTrOpzU1PTM7N19YKC4uLa+sltbWWzpKFIMmi0Skrn2qQXAJTeQo4DpWQENfwJU/OB35V7egNI/kJQ5j6IT0RvKAM4pG6pb2PYQ7VGHKg8zb9Xbr1fNRMSfXsQ8ym0ism9YPs6rTLZWdijOG/Ze4OSmTHI1u6d3rRSwJQSITVOu268TYSalCzgRkRS/REFM2oDfQNlTSEHQnHS+X2dtG6dlBpMyVaI/V7xMpDbUehr7pDCn29W9vJP7ntRMMjjspl3GCINnkoSARNkb2KCm7xxUwFENDKFPc/NVmfaooQ5Nn0YTg/l75L2ntVVyn4l4clGsneRwFskm2yA5xyRGpkTPSIE3CyD15JM/kxXqwnqxX623SOmXlMxvkB6yPL1JgoNg=</latexit>



… M1 = N
<latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit>

Antisymmetric

N1 = 1
<latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit>
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<latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit><latexit sha1_base64="lxkO5iejRTVPKeSd9QHN59bZKdE="></latexit>

M5-brane POV

no M3 or N3/2
<latexit sha1_base64="0XVTSnsDlY5jf4E9WvTAb9DQrvQ=">AAACFXicbZDLSgMxFIYzXmu9VV26GSyCi1JnWkGXRTdulAr2Ap22ZNK0Dc0kQ3JGLENfwo2v4saFIm4Fd76NmbaCth4I+fn+c0jO74ecaXCcL2thcWl5ZTW1ll7f2NzazuzsVrWMFKEVIrlUdR9rypmgFWDAaT1UFAc+pzV/cJH4tTuqNJPiFoYhbQa4J1iXEQwGtTM5D+g9qCAWcuTlvNxVq5hcP1SqMb1uxcXjwqidyTp5Z1z2vHCnIoumVW5nPr2OJFFABRCOtW64TgjNGCtghNNR2os0DTEZ4B5tGClwQHUzHm81sg8N6dhdqcwRYI/p74kYB1oPA990Bhj6etZL4H9eI4LuWTNmIoyACjJ5qBtxG6SdRGR3mKIE+NAITBQzf7VJHytMwASZNiG4syvPi2oh7zp59+YkWzqfxpFC++gAHSEXnaISukRlVEEEPaAn9IJerUfr2Xqz3ietC9Z0Zg/9KevjG3mfnlc=</latexit><latexit sha1_base64="0XVTSnsDlY5jf4E9WvTAb9DQrvQ=">AAACFXicbZDLSgMxFIYzXmu9VV26GSyCi1JnWkGXRTdulAr2Ap22ZNK0Dc0kQ3JGLENfwo2v4saFIm4Fd76NmbaCth4I+fn+c0jO74ecaXCcL2thcWl5ZTW1ll7f2NzazuzsVrWMFKEVIrlUdR9rypmgFWDAaT1UFAc+pzV/cJH4tTuqNJPiFoYhbQa4J1iXEQwGtTM5D+g9qCAWcuTlvNxVq5hcP1SqMb1uxcXjwqidyTp5Z1z2vHCnIoumVW5nPr2OJFFABRCOtW64TgjNGCtghNNR2os0DTEZ4B5tGClwQHUzHm81sg8N6dhdqcwRYI/p74kYB1oPA990Bhj6etZL4H9eI4LuWTNmIoyACjJ5qBtxG6SdRGR3mKIE+NAITBQzf7VJHytMwASZNiG4syvPi2oh7zp59+YkWzqfxpFC++gAHSEXnaISukRlVEEEPaAn9IJerUfr2Xqz3ietC9Z0Zg/9KevjG3mfnlc=</latexit><latexit sha1_base64="0XVTSnsDlY5jf4E9WvTAb9DQrvQ=">AAACFXicbZDLSgMxFIYzXmu9VV26GSyCi1JnWkGXRTdulAr2Ap22ZNK0Dc0kQ3JGLENfwo2v4saFIm4Fd76NmbaCth4I+fn+c0jO74ecaXCcL2thcWl5ZTW1ll7f2NzazuzsVrWMFKEVIrlUdR9rypmgFWDAaT1UFAc+pzV/cJH4tTuqNJPiFoYhbQa4J1iXEQwGtTM5D+g9qCAWcuTlvNxVq5hcP1SqMb1uxcXjwqidyTp5Z1z2vHCnIoumVW5nPr2OJFFABRCOtW64TgjNGCtghNNR2os0DTEZ4B5tGClwQHUzHm81sg8N6dhdqcwRYI/p74kYB1oPA990Bhj6etZL4H9eI4LuWTNmIoyACjJ5qBtxG6SdRGR3mKIE+NAITBQzf7VJHytMwASZNiG4syvPi2oh7zp59+YkWzqfxpFC++gAHSEXnaISukRlVEEEPaAn9IJerUfr2Xqz3ietC9Z0Zg/9KevjG3mfnlc=</latexit><latexit sha1_base64="0XVTSnsDlY5jf4E9WvTAb9DQrvQ=">AAACFXicbZDLSgMxFIYzXmu9VV26GSyCi1JnWkGXRTdulAr2Ap22ZNK0Dc0kQ3JGLENfwo2v4saFIm4Fd76NmbaCth4I+fn+c0jO74ecaXCcL2thcWl5ZTW1ll7f2NzazuzsVrWMFKEVIrlUdR9rypmgFWDAaT1UFAc+pzV/cJH4tTuqNJPiFoYhbQa4J1iXEQwGtTM5D+g9qCAWcuTlvNxVq5hcP1SqMb1uxcXjwqidyTp5Z1z2vHCnIoumVW5nPr2OJFFABRCOtW64TgjNGCtghNNR2os0DTEZ4B5tGClwQHUzHm81sg8N6dhdqcwRYI/p74kYB1oPA990Bhj6etZL4H9eI4LuWTNmIoyACjJ5qBtxG6SdRGR3mKIE+NAITBQzf7VJHytMwASZNiG4syvPi2oh7zp59+YkWzqfxpFC++gAHSEXnaISukRlVEEEPaAn9IJerUfr2Xqz3ietC9Z0Zg/9KevjG3mfnlc=</latexit>



…

N1 = N
<latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit>

M1 = 1
<latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit>

Symmetric

M5-brane POV

cM5 =
3

5


8MN +

N2

M
�N2 � 8N

�

<latexit sha1_base64="ZyLisQNHSK9OHEFUfS9sf9tcvDg="></latexit><latexit sha1_base64="ZyLisQNHSK9OHEFUfS9sf9tcvDg="></latexit><latexit sha1_base64="ZyLisQNHSK9OHEFUfS9sf9tcvDg="></latexit><latexit sha1_base64="ZyLisQNHSK9OHEFUfS9sf9tcvDg="></latexit>



cM2 = 3


N2 +

1

2
N

�

<latexit sha1_base64="KPfgnOp6A2Y9j5m1HB4Mz9Jdnds=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoV+/tY8eXhKZWltpZ1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+g0QEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKWfm8s=</latexit><latexit sha1_base64="KPfgnOp6A2Y9j5m1HB4Mz9Jdnds=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoV+/tY8eXhKZWltpZ1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+g0QEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKWfm8s=</latexit><latexit sha1_base64="KPfgnOp6A2Y9j5m1HB4Mz9Jdnds=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoV+/tY8eXhKZWltpZ1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+g0QEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKWfm8s=</latexit><latexit sha1_base64="KPfgnOp6A2Y9j5m1HB4Mz9Jdnds=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoV+/tY8eXhKZWltpZ1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+g0QEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKWfm8s=</latexit>

Antisymmetric

… M1 = N
<latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit><latexit sha1_base64="9TBxBHcuUrJfgBQwN96J7SfS38A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqWA/oA1ls520SzebsLsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpcZdz7u675UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n82OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTD8nfa6QGTG2hDLF7a2EDamizNh8SjYEb/HlZdI8q3pu1Xs4r9Su8ziKcATHcAoeXEANbqEODWDA4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gDoo44U</latexit>

N1 = 1
<latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit><latexit sha1_base64="CAQpuWTLRXpexroRP80+Nbf3MQA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWTVHBtoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCgV3Fjf//ZKK6tr6xvlzcrW9s7uXnX/4NEkmaYsoIlIdDsihgmuWGC5FaydakZkJFgrGt1M/dYT04Yn6sGOUxZKMlA85pRYJwV3PXyFe9WaX/dnQMsEF6QGBZq96le3n9BMMmWpIMZ0sJ/aMCfacirYpNLNDEsJHZEB6ziqiGQmzGfHTtCJU/ooTrQrZdFM/T2RE2nMWEauUxI7NIveVPzP62Q2vgxzrtLMMkXni+JMIJug6eeozzWjVowdIVRzdyuiQ6IJtS6figsBL768TB7P6tiv4/vzWuO6iKMMR3AMp4DhAhpwC00IgAKHZ3iFN095L9679zFvLXnFzCH8gff5A743jfg=</latexit>

M2-brane POV

no M
<latexit sha1_base64="LtyjuVAEX0yx0bpMadJ4MmQcN2E=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwISURQZdFN26ECvYBTSiT6bQdOpkJMzfSEvIrblwo4tYfceffOGmz0NZzuXA4517mzgljzjS47rdVWlvf2Nwqb1d2dvf2D+zDalvLRBHaIpJL1Q2xppwJ2gIGnHZjRXEUctoJJ7e533miSjMpHmEW0yDCI8GGjGAwUt+u+kCnoKJUyMw/z+u+b9fcujuHs0q8gtRQgWbf/vIHkiQRFUA41rrnuTEEKVbACKdZxU80jTGZ4BHtGSpwRHWQzm/PnFOjDJyhVKYFOHP190aKI61nUWgmIwxjvezl4n9eL4HhdZAyESdABVk8NEy4A9LJg3AGTFECfGYIJoqZWx0yxgoTMHFVTAje8pdXSfui7rl17+Gy1rgp4iijY3SCzpCHrlAD3aEmaiGCpugZvaI3K7NerHfrYzFasoqdI/QH1ucPjneUGQ==</latexit><latexit sha1_base64="LtyjuVAEX0yx0bpMadJ4MmQcN2E=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwISURQZdFN26ECvYBTSiT6bQdOpkJMzfSEvIrblwo4tYfceffOGmz0NZzuXA4517mzgljzjS47rdVWlvf2Nwqb1d2dvf2D+zDalvLRBHaIpJL1Q2xppwJ2gIGnHZjRXEUctoJJ7e533miSjMpHmEW0yDCI8GGjGAwUt+u+kCnoKJUyMw/z+u+b9fcujuHs0q8gtRQgWbf/vIHkiQRFUA41rrnuTEEKVbACKdZxU80jTGZ4BHtGSpwRHWQzm/PnFOjDJyhVKYFOHP190aKI61nUWgmIwxjvezl4n9eL4HhdZAyESdABVk8NEy4A9LJg3AGTFECfGYIJoqZWx0yxgoTMHFVTAje8pdXSfui7rl17+Gy1rgp4iijY3SCzpCHrlAD3aEmaiGCpugZvaI3K7NerHfrYzFasoqdI/QH1ucPjneUGQ==</latexit><latexit sha1_base64="LtyjuVAEX0yx0bpMadJ4MmQcN2E=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwISURQZdFN26ECvYBTSiT6bQdOpkJMzfSEvIrblwo4tYfceffOGmz0NZzuXA4517mzgljzjS47rdVWlvf2Nwqb1d2dvf2D+zDalvLRBHaIpJL1Q2xppwJ2gIGnHZjRXEUctoJJ7e533miSjMpHmEW0yDCI8GGjGAwUt+u+kCnoKJUyMw/z+u+b9fcujuHs0q8gtRQgWbf/vIHkiQRFUA41rrnuTEEKVbACKdZxU80jTGZ4BHtGSpwRHWQzm/PnFOjDJyhVKYFOHP190aKI61nUWgmIwxjvezl4n9eL4HhdZAyESdABVk8NEy4A9LJg3AGTFECfGYIJoqZWx0yxgoTMHFVTAje8pdXSfui7rl17+Gy1rgp4iijY3SCzpCHrlAD3aEmaiGCpugZvaI3K7NerHfrYzFasoqdI/QH1ucPjneUGQ==</latexit><latexit sha1_base64="LtyjuVAEX0yx0bpMadJ4MmQcN2E=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwISURQZdFN26ECvYBTSiT6bQdOpkJMzfSEvIrblwo4tYfceffOGmz0NZzuXA4517mzgljzjS47rdVWlvf2Nwqb1d2dvf2D+zDalvLRBHaIpJL1Q2xppwJ2gIGnHZjRXEUctoJJ7e533miSjMpHmEW0yDCI8GGjGAwUt+u+kCnoKJUyMw/z+u+b9fcujuHs0q8gtRQgWbf/vIHkiQRFUA41rrnuTEEKVbACKdZxU80jTGZ4BHtGSpwRHWQzm/PnFOjDJyhVKYFOHP190aKI61nUWgmIwxjvezl4n9eL4HhdZAyESdABVk8NEy4A9LJg3AGTFECfGYIJoqZWx0yxgoTMHFVTAje8pdXSfui7rl17+Gy1rgp4iijY3SCzpCHrlAD3aEmaiGCpugZvaI3K7NerHfrYzFasoqdI/QH1ucPjneUGQ==</latexit>



Symmetric

…

N1 = N
<latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit><latexit sha1_base64="YDc7DH/dGOO3xbrmigsrbS5nbNw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKpVDBtoQ1ls520SzebsLsRSulv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUcG1c99sprK1vbG4Vt0s7u3v7B+XDo6ZOMsXQZ4lIVDukGgWX6BtuBLZThTQOBbbC0d3Mbz2h0jyRj2acYhDTgeQRZ9RYya/3vJt6r1xxq+4cZJV4OalAjkav/NXtJyyLURomqNYdz01NMKHKcCZwWupmGlPKRnSAHUsljVEHk/mxU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/r5OZ6DqYcJlmBiVbLIoyQUxCZp+TPlfIjBhbQpni9lbChlRRZmw+JRuCt/zyKmleVD236j1cVmq3eRxFOIFTOAcPrqAG99AAHxhweIZXeHOk8+K8Ox+L1oKTzxzDHzifP+orjhU=</latexit>

M1 = 1
<latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit><latexit sha1_base64="p76NU3rv/orSpX3UCL03pmB4CC8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWLUMG1hXYp2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz86JUcGN9/9srrayurW+UNytb2zu7e9X9g0eTZJqygCYi0e2IGCa4YoHlVrB2qhmRkWCtaHQz9VtPTBueqAc7TlkoyUDxmFNinRTc9fAV7lVrft2fAS0TXJAaFGj2ql/dfkIzyZSlghjTwX5qw5xoy6lgk0o3MywldEQGrOOoIpKZMJ8dO0EnTumjONGulEUz9fdETqQxYxm5Tkns0Cx6U/E/r5PZ+DLMuUozyxSdL4ozgWyCpp+jPteMWjF2hFDN3a2IDokm1Lp8Ki4EvPjyMnk8q2O/ju/Pa43rIo4yHMExnAKGC2jALTQhAAocnuEV3jzlvXjv3se8teQVM4fwB97nD7yvjfc=</latexit>

M2-brane POV

cM2 = 3


1

2
N2 +N

�

<latexit sha1_base64="szV9Fry+wGzaHyLGV1ch/zbD7eY=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoO74kNLWy1M6q9/Zx1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+hEQEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKtom8s=</latexit><latexit sha1_base64="szV9Fry+wGzaHyLGV1ch/zbD7eY=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoO74kNLWy1M6q9/Zx1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+hEQEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKtom8s=</latexit><latexit sha1_base64="szV9Fry+wGzaHyLGV1ch/zbD7eY=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoO74kNLWy1M6q9/Zx1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+hEQEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKtom8s=</latexit><latexit sha1_base64="szV9Fry+wGzaHyLGV1ch/zbD7eY=">AAACD3icbVDJSgNBEO2JW4xb1KOXxqAIQpgZBb0IQS9eDBHMApkx9HR6kiY9C901QhjmD7z4K148KOLVqzf/xs5y0MQHBY/3qqiq58WCKzDNbyO3sLi0vJJfLaytb2xuFbd3GipKJGV1GolItjyimOAhqwMHwVqxZCTwBGt6g6uR33xgUvEovINhzNyA9ELuc0pAS53iIe2kN3Z2cYIdwXxoO74kNLWy1M6q9/Zx1ZG81we3UyyZZXMMPE+sKSmhKWqd4pfTjWgSsBCoIEq1LTMGNyUSOBUsKziJYjGhA9JjbU1DEjDlpuN/MnyglS72I6krBDxWf0+kJFBqGHi6MyDQV7PeSPzPayfgn7spD+MEWEgni/xEYIjwKBzc5ZJREENNCJVc34ppn+hEQEdY0CFYsy/Pk4ZdtsyydXtaqlxO48ijPbSPjpCFzlAFXaMaqiOKHtEzekVvxpPxYrwbH5PWnDGd2UV/YHz+AKtom8s=</latexit>



Central Charge
Berman and Harvey hep-th/0408198

anomaly inflow

cBH =
1

2
N ↵

<latexit sha1_base64="OhERGP9yC7zbNNCDTCrgiAbuD1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdSEmKoBuh1E1XUsE+oAllMp20QycPZm7EEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48WCK7Csb2NldW19Y7OwVdze2d3bNw8O2ypKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+up37lnUvEovINJzNyADEPuc0pAS32zTPupA+wBZJDWG1mGr7DjS0JTO0urGb7BzplDRDwifbNkVawZ8DKxc1JCOZp988sZRDQJWAhUEKV6thWDmxIJnAqWFZ1EsZjQMRmynqYhCZhy09lHGT7VygD7kdQVAp6pvydSEig1CTzdGRAYqUVvKv7n9RLwL92Uh3ECLKTzRX4iMER4Gg8ecMkoiIkmhEqub8V0RHQgoEMs6hDsxZeXSbtasa2KfXteqtXzOAroGJ2gMrLRBaqhBmqiFqLoET2jV/RmPBkvxrvxMW9dMfKZI/QHxucPavectw==</latexit><latexit sha1_base64="OhERGP9yC7zbNNCDTCrgiAbuD1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdSEmKoBuh1E1XUsE+oAllMp20QycPZm7EEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48WCK7Csb2NldW19Y7OwVdze2d3bNw8O2ypKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+up37lnUvEovINJzNyADEPuc0pAS32zTPupA+wBZJDWG1mGr7DjS0JTO0urGb7BzplDRDwifbNkVawZ8DKxc1JCOZp988sZRDQJWAhUEKV6thWDmxIJnAqWFZ1EsZjQMRmynqYhCZhy09lHGT7VygD7kdQVAp6pvydSEig1CTzdGRAYqUVvKv7n9RLwL92Uh3ECLKTzRX4iMER4Gg8ecMkoiIkmhEqub8V0RHQgoEMs6hDsxZeXSbtasa2KfXteqtXzOAroGJ2gMrLRBaqhBmqiFqLoET2jV/RmPBkvxrvxMW9dMfKZI/QHxucPavectw==</latexit><latexit sha1_base64="OhERGP9yC7zbNNCDTCrgiAbuD1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdSEmKoBuh1E1XUsE+oAllMp20QycPZm7EEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48WCK7Csb2NldW19Y7OwVdze2d3bNw8O2ypKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+up37lnUvEovINJzNyADEPuc0pAS32zTPupA+wBZJDWG1mGr7DjS0JTO0urGb7BzplDRDwifbNkVawZ8DKxc1JCOZp988sZRDQJWAhUEKV6thWDmxIJnAqWFZ1EsZjQMRmynqYhCZhy09lHGT7VygD7kdQVAp6pvydSEig1CTzdGRAYqUVvKv7n9RLwL92Uh3ECLKTzRX4iMER4Gg8ecMkoiIkmhEqub8V0RHQgoEMs6hDsxZeXSbtasa2KfXteqtXzOAroGJ2gMrLRBaqhBmqiFqLoET2jV/RmPBkvxrvxMW9dMfKZI/QHxucPavectw==</latexit><latexit sha1_base64="OhERGP9yC7zbNNCDTCrgiAbuD1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdSEmKoBuh1E1XUsE+oAllMp20QycPZm7EEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48WCK7Csb2NldW19Y7OwVdze2d3bNw8O2ypKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+up37lnUvEovINJzNyADEPuc0pAS32zTPupA+wBZJDWG1mGr7DjS0JTO0urGb7BzplDRDwifbNkVawZ8DKxc1JCOZp988sZRDQJWAhUEKV6thWDmxIJnAqWFZ1EsZjQMRmynqYhCZhy09lHGT7VygD7kdQVAp6pvydSEig1CTzdGRAYqUVvKv7n9RLwL92Uh3ECLKTzRX4iMER4Gg8ecMkoiIkmhEqub8V0RHQgoEMs6hDsxZeXSbtasa2KfXteqtXzOAroGJ2gMrLRBaqhBmqiFqLoET2jV/RmPBkvxrvxMW9dMfKZI/QHxucPavectw==</latexit>

↵
<latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit><latexit sha1_base64="JtDqaCSYHdUsArJlViGZOYtHm8o=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqyhpUCaXbERomuGQNy61g7UQzjCPBWtH4dua3npg2XMkHO0lYGONQ8gGnaJ3U7KJIRtgrV/yqPwdZJUFOKpCj3it/dfuKpjGTlgo0phP4iQ0z1JZTwaalbmpYgnSMQ9ZxVGLMTJjNr52SM6f0yUBpV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGZpJZJulg0SAWxisxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbp7wX7937WLQWvHzmGP7A+/wBi4GPGA==</latexit>

depends on the point in the Coulomb branch



Central Charge
Berman and Harvey hep-th/0408198

anomaly inflow

cBH =
1

4
NM

<latexit sha1_base64="F6yArn+JfV85+YmdHFJnTCEKUqg=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiIF3QilbrpRKtgHNKFMppN26OTBzI1YQtZu/BU3LhRx6xe482+ctllo64ELh3Pu5d57vFhwBZb1bSwtr6yurRc2iptb2zu75t5+S0WJpKxJIxHJjkcUEzxkTeAgWCeWjASeYG1vdDXx2/dMKh6FdzCOmRuQQch9TgloqWce0V7qAHsAGaS1epbhS+z4ktDUztJKhm/wdc8sWWVrCrxI7JyUUI5Gz/xy+hFNAhYCFUSprm3F4KZEAqeCZUUnUSwmdEQGrKtpSAKm3HT6SoZPtNLHfiR1hYCn6u+JlARKjQNPdwYEhmrem4j/ed0E/As35WGcAAvpbJGfCAwRnuSC+1wyCmKsCaGS61sxHRKdBOj0ijoEe/7lRdI6K9tW2b6tlKq1PI4COkTH6BTZ6BxVUR01UBNR9Iie0St6M56MF+Pd+Ji1Lhn5zAH6A+PzBxhlmdY=</latexit><latexit sha1_base64="F6yArn+JfV85+YmdHFJnTCEKUqg=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiIF3QilbrpRKtgHNKFMppN26OTBzI1YQtZu/BU3LhRx6xe482+ctllo64ELh3Pu5d57vFhwBZb1bSwtr6yurRc2iptb2zu75t5+S0WJpKxJIxHJjkcUEzxkTeAgWCeWjASeYG1vdDXx2/dMKh6FdzCOmRuQQch9TgloqWce0V7qAHsAGaS1epbhS+z4ktDUztJKhm/wdc8sWWVrCrxI7JyUUI5Gz/xy+hFNAhYCFUSprm3F4KZEAqeCZUUnUSwmdEQGrKtpSAKm3HT6SoZPtNLHfiR1hYCn6u+JlARKjQNPdwYEhmrem4j/ed0E/As35WGcAAvpbJGfCAwRnuSC+1wyCmKsCaGS61sxHRKdBOj0ijoEe/7lRdI6K9tW2b6tlKq1PI4COkTH6BTZ6BxVUR01UBNR9Iie0St6M56MF+Pd+Ji1Lhn5zAH6A+PzBxhlmdY=</latexit><latexit sha1_base64="F6yArn+JfV85+YmdHFJnTCEKUqg=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiIF3QilbrpRKtgHNKFMppN26OTBzI1YQtZu/BU3LhRx6xe482+ctllo64ELh3Pu5d57vFhwBZb1bSwtr6yurRc2iptb2zu75t5+S0WJpKxJIxHJjkcUEzxkTeAgWCeWjASeYG1vdDXx2/dMKh6FdzCOmRuQQch9TgloqWce0V7qAHsAGaS1epbhS+z4ktDUztJKhm/wdc8sWWVrCrxI7JyUUI5Gz/xy+hFNAhYCFUSprm3F4KZEAqeCZUUnUSwmdEQGrKtpSAKm3HT6SoZPtNLHfiR1hYCn6u+JlARKjQNPdwYEhmrem4j/ed0E/As35WGcAAvpbJGfCAwRnuSC+1wyCmKsCaGS61sxHRKdBOj0ijoEe/7lRdI6K9tW2b6tlKq1PI4COkTH6BTZ6BxVUR01UBNR9Iie0St6M56MF+Pd+Ji1Lhn5zAH6A+PzBxhlmdY=</latexit><latexit sha1_base64="F6yArn+JfV85+YmdHFJnTCEKUqg=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiIF3QilbrpRKtgHNKFMppN26OTBzI1YQtZu/BU3LhRx6xe482+ctllo64ELh3Pu5d57vFhwBZb1bSwtr6yurRc2iptb2zu75t5+S0WJpKxJIxHJjkcUEzxkTeAgWCeWjASeYG1vdDXx2/dMKh6FdzCOmRuQQch9TgloqWce0V7qAHsAGaS1epbhS+z4ktDUztJKhm/wdc8sWWVrCrxI7JyUUI5Gz/xy+hFNAhYCFUSprm3F4KZEAqeCZUUnUSwmdEQGrKtpSAKm3HT6SoZPtNLHfiR1hYCn6u+JlARKjQNPdwYEhmrem4j/ed0E/As35WGcAAvpbJGfCAwRnuSC+1wyCmKsCaGS61sxHRKdBOj0ijoEe/7lRdI6K9tW2b6tlKq1PI4COkTH6BTZ6BxVUR01UBNR9Iie0St6M56MF+Pd+Ji1Lhn5zAH6A+PzBxhlmdY=</latexit>

U(M + 1) ! U(M)⇥ U(1)
<latexit sha1_base64="0WMXQTDGxn+xL7HFXJbgOrM/UjA=">AAACAnicbZBNS8NAEIYnftb6FfUkXoJFaBFKVgQ9Fr14ESqYttCGstlu2qWbTdjdCCUUL/4VLx4U8eqv8Oa/cdvmoK0Dyz68M8PMvEHCmdKu+20tLa+srq0XNoqbW9s7u/befkPFqSTUIzGPZSvAinImqKeZ5rSVSIqjgNNmMLye5JsPVCoWi3s9Sqgf4b5gISNYG6lrH3rl21NU6ejYMWR+FlFlEFW6dsmtutNwFgHlUII86l37q9OLSRpRoQnHSrWRm2g/w1Izwum42EkVTTAZ4j5tGxTYTPKz6Qlj58QoPSeMpXlCO1P1d0eGI6VGUWAqI6wHaj43Ef/LtVMdXvoZE0mqqSCzQWHKHXPwxA+nxyQlmo8MYCKZ2dUhAywx0ca1ojEBzZ+8CI2zKnKr6O68VLvK7SjAERxDGRBcQA1uoA4eEHiEZ3iFN+vJerHerY9Z6ZKV9xzAn7A+fwAzLpS7</latexit><latexit sha1_base64="0WMXQTDGxn+xL7HFXJbgOrM/UjA=">AAACAnicbZBNS8NAEIYnftb6FfUkXoJFaBFKVgQ9Fr14ESqYttCGstlu2qWbTdjdCCUUL/4VLx4U8eqv8Oa/cdvmoK0Dyz68M8PMvEHCmdKu+20tLa+srq0XNoqbW9s7u/befkPFqSTUIzGPZSvAinImqKeZ5rSVSIqjgNNmMLye5JsPVCoWi3s9Sqgf4b5gISNYG6lrH3rl21NU6ejYMWR+FlFlEFW6dsmtutNwFgHlUII86l37q9OLSRpRoQnHSrWRm2g/w1Izwum42EkVTTAZ4j5tGxTYTPKz6Qlj58QoPSeMpXlCO1P1d0eGI6VGUWAqI6wHaj43Ef/LtVMdXvoZE0mqqSCzQWHKHXPwxA+nxyQlmo8MYCKZ2dUhAywx0ca1ojEBzZ+8CI2zKnKr6O68VLvK7SjAERxDGRBcQA1uoA4eEHiEZ3iFN+vJerHerY9Z6ZKV9xzAn7A+fwAzLpS7</latexit><latexit sha1_base64="0WMXQTDGxn+xL7HFXJbgOrM/UjA=">AAACAnicbZBNS8NAEIYnftb6FfUkXoJFaBFKVgQ9Fr14ESqYttCGstlu2qWbTdjdCCUUL/4VLx4U8eqv8Oa/cdvmoK0Dyz68M8PMvEHCmdKu+20tLa+srq0XNoqbW9s7u/befkPFqSTUIzGPZSvAinImqKeZ5rSVSIqjgNNmMLye5JsPVCoWi3s9Sqgf4b5gISNYG6lrH3rl21NU6ejYMWR+FlFlEFW6dsmtutNwFgHlUII86l37q9OLSRpRoQnHSrWRm2g/w1Izwum42EkVTTAZ4j5tGxTYTPKz6Qlj58QoPSeMpXlCO1P1d0eGI6VGUWAqI6wHaj43Ef/LtVMdXvoZE0mqqSCzQWHKHXPwxA+nxyQlmo8MYCKZ2dUhAywx0ca1ojEBzZ+8CI2zKnKr6O68VLvK7SjAERxDGRBcQA1uoA4eEHiEZ3iFN+vJerHerY9Z6ZKV9xzAn7A+fwAzLpS7</latexit><latexit sha1_base64="0WMXQTDGxn+xL7HFXJbgOrM/UjA=">AAACAnicbZBNS8NAEIYnftb6FfUkXoJFaBFKVgQ9Fr14ESqYttCGstlu2qWbTdjdCCUUL/4VLx4U8eqv8Oa/cdvmoK0Dyz68M8PMvEHCmdKu+20tLa+srq0XNoqbW9s7u/befkPFqSTUIzGPZSvAinImqKeZ5rSVSIqjgNNmMLye5JsPVCoWi3s9Sqgf4b5gISNYG6lrH3rl21NU6ejYMWR+FlFlEFW6dsmtutNwFgHlUII86l37q9OLSRpRoQnHSrWRm2g/w1Izwum42EkVTTAZ4j5tGxTYTPKz6Qlj58QoPSeMpXlCO1P1d0eGI6VGUWAqI6wHaj43Ef/LtVMdXvoZE0mqqSCzQWHKHXPwxA+nxyQlmo8MYCKZ2dUhAywx0ca1ojEBzZ+8CI2zKnKr6O68VLvK7SjAERxDGRBcQA1uoA4eEHiEZ3iFN+vJerHerY9Z6ZKV9xzAn7A+fwAzLpS7</latexit>



Central Charge
Berman and Harvey hep-th/0408198

anomaly inflow

SU(M) ! U(1)M
<latexit sha1_base64="2mUgYzhBGWfKx81vF6ACS/HVhVA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSK0l5KIoMeiFy+FiqYttLFstpt26WYTdjeFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMvCDhTGnH+bbW1jc2t7YLO8Xdvf2DQ/vouKniVBLqkZjHsh1gRTkT1NNMc9pOJMVRwGkrGN3O/NaYSsVi8agnCfUjPBAsZARrI/Vs+8Er1yuoq2Pkld3KU71nl5yqMwdaJW5OSpCj0bO/uv2YpBEVmnCsVMd1Eu1nWGpGOJ0Wu6miCSYjPKAdQwWOqPKz+eVTdG6UPgpjaUpoNFd/T2Q4UmoSBaYzwnqolr2Z+J/XSXV47WdMJKmmgiwWhSlH5s9ZDKjPJCWaTwzBRDJzKyJDLDHRJqyiCcFdfnmVNC+qrlN17y9LtZs8jgKcwhmUwYUrqMEdNMADAmN4hld4szLrxXq3Phata1Y+cwJ/YH3+AG7ZkZI=</latexit><latexit sha1_base64="2mUgYzhBGWfKx81vF6ACS/HVhVA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSK0l5KIoMeiFy+FiqYttLFstpt26WYTdjeFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMvCDhTGnH+bbW1jc2t7YLO8Xdvf2DQ/vouKniVBLqkZjHsh1gRTkT1NNMc9pOJMVRwGkrGN3O/NaYSsVi8agnCfUjPBAsZARrI/Vs+8Er1yuoq2Pkld3KU71nl5yqMwdaJW5OSpCj0bO/uv2YpBEVmnCsVMd1Eu1nWGpGOJ0Wu6miCSYjPKAdQwWOqPKz+eVTdG6UPgpjaUpoNFd/T2Q4UmoSBaYzwnqolr2Z+J/XSXV47WdMJKmmgiwWhSlH5s9ZDKjPJCWaTwzBRDJzKyJDLDHRJqyiCcFdfnmVNC+qrlN17y9LtZs8jgKcwhmUwYUrqMEdNMADAmN4hld4szLrxXq3Phata1Y+cwJ/YH3+AG7ZkZI=</latexit><latexit sha1_base64="2mUgYzhBGWfKx81vF6ACS/HVhVA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSK0l5KIoMeiFy+FiqYttLFstpt26WYTdjeFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMvCDhTGnH+bbW1jc2t7YLO8Xdvf2DQ/vouKniVBLqkZjHsh1gRTkT1NNMc9pOJMVRwGkrGN3O/NaYSsVi8agnCfUjPBAsZARrI/Vs+8Er1yuoq2Pkld3KU71nl5yqMwdaJW5OSpCj0bO/uv2YpBEVmnCsVMd1Eu1nWGpGOJ0Wu6miCSYjPKAdQwWOqPKz+eVTdG6UPgpjaUpoNFd/T2Q4UmoSBaYzwnqolr2Z+J/XSXV47WdMJKmmgiwWhSlH5s9ZDKjPJCWaTwzBRDJzKyJDLDHRJqyiCcFdfnmVNC+qrlN17y9LtZs8jgKcwhmUwYUrqMEdNMADAmN4hld4szLrxXq3Phata1Y+cwJ/YH3+AG7ZkZI=</latexit><latexit sha1_base64="2mUgYzhBGWfKx81vF6ACS/HVhVA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSK0l5KIoMeiFy+FiqYttLFstpt26WYTdjeFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMvCDhTGnH+bbW1jc2t7YLO8Xdvf2DQ/vouKniVBLqkZjHsh1gRTkT1NNMc9pOJMVRwGkrGN3O/NaYSsVi8agnCfUjPBAsZARrI/Vs+8Er1yuoq2Pkld3KU71nl5yqMwdaJW5OSpCj0bO/uv2YpBEVmnCsVMd1Eu1nWGpGOJ0Wu6miCSYjPKAdQwWOqPKz+eVTdG6UPgpjaUpoNFd/T2Q4UmoSBaYzwnqolr2Z+J/XSXV47WdMJKmmgiwWhSlH5s9ZDKjPJCWaTwzBRDJzKyJDLDHRJqyiCcFdfnmVNC+qrlN17y9LtZs8jgKcwhmUwYUrqMEdNMADAmN4hld4szLrxXq3Phata1Y+cwJ/YH3+AG7ZkZI=</latexit>

cBH =
1

8
N

⇥
M2 +M � 1

⇤
<latexit sha1_base64="FFg6Jf1pV2n4iHS/uhCAPQiq7cs="></latexit><latexit sha1_base64="FFg6Jf1pV2n4iHS/uhCAPQiq7cs="></latexit><latexit sha1_base64="FFg6Jf1pV2n4iHS/uhCAPQiq7cs="></latexit><latexit sha1_base64="FFg6Jf1pV2n4iHS/uhCAPQiq7cs="></latexit>



Central Charge
Niarchos and Siampos 1206.2935

blackfolds

Sthermo =
⇡

3
cLT + . . .

cNS =
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<latexit sha1_base64="FL5kr/JgCwvjiURwrf9N4Spmva4="></latexit><latexit sha1_base64="FL5kr/JgCwvjiURwrf9N4Spmva4="></latexit><latexit sha1_base64="FL5kr/JgCwvjiURwrf9N4Spmva4="></latexit><latexit sha1_base64="FL5kr/JgCwvjiURwrf9N4Spmva4="></latexit>



Central Charge
M5-brane POV

cM5 =
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<latexit sha1_base64="0VGfZrRpzwBlNbUwEjtWCOKfn48="></latexit><latexit sha1_base64="0VGfZrRpzwBlNbUwEjtWCOKfn48="></latexit><latexit sha1_base64="0VGfZrRpzwBlNbUwEjtWCOKfn48="></latexit><latexit sha1_base64="0VGfZrRpzwBlNbUwEjtWCOKfn48="></latexit>

� ⌘ highest weight
<latexit sha1_base64="F5kuMM5Ip7Il9YwcCDQhPCXoTg8=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaBYhV0RtAzaWEYwD8iGMDt7Nxky+3DmbjQs+QMbf8XGQhFbWzv/xsmj0MQDA4dzzuXOPV4ihUbb/rZyS8srq2v59cLG5tb2TnF3r67jVHGo8VjGqukxDVJEUEOBEpqJAhZ6Ehpe/2rsNwagtIijWxwm0A5ZNxKB4AyN1Ckeu9KEfUZduEvFgLoID6jCrCe6PdBI78EQHHWKJbtsT0AXiTMjJTJDtVP8cv2YpyFEyCXTuuXYCbYzplBwCaOCm2pIGO+zLrQMjVgIup1N7hnRI6P4NIiVeRHSifp7ImOh1sPQM8mQYU/Pe2PxP6+VYnDRzkSUpAgRny4KUkkxpuNyqC8UcJRDQxhXwvyV8h5TjKOpsGBKcOZPXiT107Jjl52bs1LlclZHnhyQQ3JCHHJOKuSaVEmNcPJInskrebOerBfr3fqYRnPWbGaf/IH1+QPpY502</latexit><latexit sha1_base64="F5kuMM5Ip7Il9YwcCDQhPCXoTg8=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaBYhV0RtAzaWEYwD8iGMDt7Nxky+3DmbjQs+QMbf8XGQhFbWzv/xsmj0MQDA4dzzuXOPV4ihUbb/rZyS8srq2v59cLG5tb2TnF3r67jVHGo8VjGqukxDVJEUEOBEpqJAhZ6Ehpe/2rsNwagtIijWxwm0A5ZNxKB4AyN1Ckeu9KEfUZduEvFgLoID6jCrCe6PdBI78EQHHWKJbtsT0AXiTMjJTJDtVP8cv2YpyFEyCXTuuXYCbYzplBwCaOCm2pIGO+zLrQMjVgIup1N7hnRI6P4NIiVeRHSifp7ImOh1sPQM8mQYU/Pe2PxP6+VYnDRzkSUpAgRny4KUkkxpuNyqC8UcJRDQxhXwvyV8h5TjKOpsGBKcOZPXiT107Jjl52bs1LlclZHnhyQQ3JCHHJOKuSaVEmNcPJInskrebOerBfr3fqYRnPWbGaf/IH1+QPpY502</latexit><latexit sha1_base64="F5kuMM5Ip7Il9YwcCDQhPCXoTg8=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaBYhV0RtAzaWEYwD8iGMDt7Nxky+3DmbjQs+QMbf8XGQhFbWzv/xsmj0MQDA4dzzuXOPV4ihUbb/rZyS8srq2v59cLG5tb2TnF3r67jVHGo8VjGqukxDVJEUEOBEpqJAhZ6Ehpe/2rsNwagtIijWxwm0A5ZNxKB4AyN1Ckeu9KEfUZduEvFgLoID6jCrCe6PdBI78EQHHWKJbtsT0AXiTMjJTJDtVP8cv2YpyFEyCXTuuXYCbYzplBwCaOCm2pIGO+zLrQMjVgIup1N7hnRI6P4NIiVeRHSifp7ImOh1sPQM8mQYU/Pe2PxP6+VYnDRzkSUpAgRny4KUkkxpuNyqC8UcJRDQxhXwvyV8h5TjKOpsGBKcOZPXiT107Jjl52bs1LlclZHnhyQQ3JCHHJOKuSaVEmNcPJInskrebOerBfr3fqYRnPWbGaf/IH1+QPpY502</latexit><latexit sha1_base64="F5kuMM5Ip7Il9YwcCDQhPCXoTg8=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaBYhV0RtAzaWEYwD8iGMDt7Nxky+3DmbjQs+QMbf8XGQhFbWzv/xsmj0MQDA4dzzuXOPV4ihUbb/rZyS8srq2v59cLG5tb2TnF3r67jVHGo8VjGqukxDVJEUEOBEpqJAhZ6Ehpe/2rsNwagtIijWxwm0A5ZNxKB4AyN1Ckeu9KEfUZduEvFgLoID6jCrCe6PdBI78EQHHWKJbtsT0AXiTMjJTJDtVP8cv2YpyFEyCXTuuXYCbYzplBwCaOCm2pIGO+zLrQMjVgIup1N7hnRI6P4NIiVeRHSifp7ImOh1sPQM8mQYU/Pe2PxP6+VYnDRzkSUpAgRny4KUkkxpuNyqC8UcJRDQxhXwvyV8h5TjKOpsGBKcOZPXiT107Jjl52bs1LlclZHnhyQQ3JCHHJOKuSaVEmNcPJInskrebOerBfr3fqYRnPWbGaf/IH1+QPpY502</latexit>

⇢ ⌘ Weyl vector
<latexit sha1_base64="jAwQ0sc19eQCEF0J4yeMg6PJrk4=">AAACCXicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWEYwD8iGMDu5SYbM7qwzd4PLktbGX7GxUMTWP7Dzb5w8Ck08MHA4517unBPEUhh03W8nt7K6tr6R3yxsbe/s7hX3D+pGJZpDjSupdDNgBqSIoIYCJTRjDSwMJDSC4fXEb4xAG6GiO0xjaIesH4me4Ayt1ClSXw8U9eE+ESPqIzygDrMGpJKOgKPS406x5JbdKegy8eakROaodopfflfxJIQIuWTGtDw3xnbGNAouYVzwEwMx40PWh5alEQvBtLNpkjE9sUqX9pS2L0I6VX9vZCw0Jg0DOxkyHJhFbyL+57US7F22MxHFCULEZ4d6iaSo6KQW2hXa5pWpJYxrYf9K+YBpxtGWV7AleIuRl0n9rOy5Ze/2vFS5mteRJ0fkmJwSj1yQCrkhVVIjnDySZ/JK3pwn58V5dz5mozlnvnNI/sD5/AEsKZqi</latexit><latexit sha1_base64="jAwQ0sc19eQCEF0J4yeMg6PJrk4=">AAACCXicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWEYwD8iGMDu5SYbM7qwzd4PLktbGX7GxUMTWP7Dzb5w8Ck08MHA4517unBPEUhh03W8nt7K6tr6R3yxsbe/s7hX3D+pGJZpDjSupdDNgBqSIoIYCJTRjDSwMJDSC4fXEb4xAG6GiO0xjaIesH4me4Ayt1ClSXw8U9eE+ESPqIzygDrMGpJKOgKPS406x5JbdKegy8eakROaodopfflfxJIQIuWTGtDw3xnbGNAouYVzwEwMx40PWh5alEQvBtLNpkjE9sUqX9pS2L0I6VX9vZCw0Jg0DOxkyHJhFbyL+57US7F22MxHFCULEZ4d6iaSo6KQW2hXa5pWpJYxrYf9K+YBpxtGWV7AleIuRl0n9rOy5Ze/2vFS5mteRJ0fkmJwSj1yQCrkhVVIjnDySZ/JK3pwn58V5dz5mozlnvnNI/sD5/AEsKZqi</latexit><latexit sha1_base64="jAwQ0sc19eQCEF0J4yeMg6PJrk4=">AAACCXicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWEYwD8iGMDu5SYbM7qwzd4PLktbGX7GxUMTWP7Dzb5w8Ck08MHA4517unBPEUhh03W8nt7K6tr6R3yxsbe/s7hX3D+pGJZpDjSupdDNgBqSIoIYCJTRjDSwMJDSC4fXEb4xAG6GiO0xjaIesH4me4Ayt1ClSXw8U9eE+ESPqIzygDrMGpJKOgKPS406x5JbdKegy8eakROaodopfflfxJIQIuWTGtDw3xnbGNAouYVzwEwMx40PWh5alEQvBtLNpkjE9sUqX9pS2L0I6VX9vZCw0Jg0DOxkyHJhFbyL+57US7F22MxHFCULEZ4d6iaSo6KQW2hXa5pWpJYxrYf9K+YBpxtGWV7AleIuRl0n9rOy5Ze/2vFS5mteRJ0fkmJwSj1yQCrkhVVIjnDySZ/JK3pwn58V5dz5mozlnvnNI/sD5/AEsKZqi</latexit><latexit sha1_base64="jAwQ0sc19eQCEF0J4yeMg6PJrk4=">AAACCXicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWEYwD8iGMDu5SYbM7qwzd4PLktbGX7GxUMTWP7Dzb5w8Ck08MHA4517unBPEUhh03W8nt7K6tr6R3yxsbe/s7hX3D+pGJZpDjSupdDNgBqSIoIYCJTRjDSwMJDSC4fXEb4xAG6GiO0xjaIesH4me4Ayt1ClSXw8U9eE+ESPqIzygDrMGpJKOgKPS406x5JbdKegy8eakROaodopfflfxJIQIuWTGtDw3xnbGNAouYVzwEwMx40PWh5alEQvBtLNpkjE9sUqX9pS2L0I6VX9vZCw0Jg0DOxkyHJhFbyL+57US7F22MxHFCULEZ4d6iaSo6KQW2hXa5pWpJYxrYf9K+YBpxtGWV7AleIuRl0n9rOy5Ze/2vFS5mteRJ0fkmJwSj1yQCrkhVVIjnDySZ/JK3pwn58V5dz5mozlnvnNI/sD5/AEsKZqi</latexit>

cM5 =
3

5
[16 (�, ⇢)� (�,�)]

<latexit sha1_base64="El15YgUIY1cfoWHXYiWTa9TIg+4="></latexit><latexit sha1_base64="El15YgUIY1cfoWHXYiWTa9TIg+4="></latexit><latexit sha1_base64="El15YgUIY1cfoWHXYiWTa9TIg+4="></latexit><latexit sha1_base64="El15YgUIY1cfoWHXYiWTa9TIg+4="></latexit>



c = (M � 1) + 12Q2 (⇢, ⇢)
<latexit sha1_base64="W+jlJH/fXe/wWyhWKjYYy7qYRtc=">AAACIHicbVDLSgMxFM3UV62vqks3wSJUrGWmCHUjFN24EVqwD+iMJZNm2tDMg+SOUIZ+iht/xY0LRXSnX2PazkKrBxIO55xLco8bCa7AND+NzNLyyupadj23sbm1vZPf3WupMJaUNWkoQtlxiWKCB6wJHATrRJIR3xWs7Y6upn77nknFw+AWxhFzfDIIuMcpAS318lWKL7AtmAfFm1PLlnwwhGN8gq0Ktku4cVdJTVsOw9L0SiO9fMEsmzPgv8RKSQGlqPfyH3Y/pLHPAqCCKNW1zAichEjgVLBJzo4ViwgdkQHrahoQnyknmS04wUda6WMvlPoEgGfqz4mE+EqNfVcnfQJDtehNxf+8bgzeuZPwIIqBBXT+kBcLDCGetoX7XDIKYqwJoZLrv2I6JJJQ0J3mdAnW4sp/SatStsyy1Tgr1C7TOrLoAB2iIrJQFdXQNaqjJqLoAT2hF/RqPBrPxpvxPo9mjHRmH/2C8fUNV6egDQ==</latexit><latexit sha1_base64="W+jlJH/fXe/wWyhWKjYYy7qYRtc=">AAACIHicbVDLSgMxFM3UV62vqks3wSJUrGWmCHUjFN24EVqwD+iMJZNm2tDMg+SOUIZ+iht/xY0LRXSnX2PazkKrBxIO55xLco8bCa7AND+NzNLyyupadj23sbm1vZPf3WupMJaUNWkoQtlxiWKCB6wJHATrRJIR3xWs7Y6upn77nknFw+AWxhFzfDIIuMcpAS318lWKL7AtmAfFm1PLlnwwhGN8gq0Ktku4cVdJTVsOw9L0SiO9fMEsmzPgv8RKSQGlqPfyH3Y/pLHPAqCCKNW1zAichEjgVLBJzo4ViwgdkQHrahoQnyknmS04wUda6WMvlPoEgGfqz4mE+EqNfVcnfQJDtehNxf+8bgzeuZPwIIqBBXT+kBcLDCGetoX7XDIKYqwJoZLrv2I6JJJQ0J3mdAnW4sp/SatStsyy1Tgr1C7TOrLoAB2iIrJQFdXQNaqjJqLoAT2hF/RqPBrPxpvxPo9mjHRmH/2C8fUNV6egDQ==</latexit><latexit sha1_base64="W+jlJH/fXe/wWyhWKjYYy7qYRtc=">AAACIHicbVDLSgMxFM3UV62vqks3wSJUrGWmCHUjFN24EVqwD+iMJZNm2tDMg+SOUIZ+iht/xY0LRXSnX2PazkKrBxIO55xLco8bCa7AND+NzNLyyupadj23sbm1vZPf3WupMJaUNWkoQtlxiWKCB6wJHATrRJIR3xWs7Y6upn77nknFw+AWxhFzfDIIuMcpAS318lWKL7AtmAfFm1PLlnwwhGN8gq0Ktku4cVdJTVsOw9L0SiO9fMEsmzPgv8RKSQGlqPfyH3Y/pLHPAqCCKNW1zAichEjgVLBJzo4ViwgdkQHrahoQnyknmS04wUda6WMvlPoEgGfqz4mE+EqNfVcnfQJDtehNxf+8bgzeuZPwIIqBBXT+kBcLDCGetoX7XDIKYqwJoZLrv2I6JJJQ0J3mdAnW4sp/SatStsyy1Tgr1C7TOrLoAB2iIrJQFdXQNaqjJqLoAT2hF/RqPBrPxpvxPo9mjHRmH/2C8fUNV6egDQ==</latexit><latexit sha1_base64="W+jlJH/fXe/wWyhWKjYYy7qYRtc=">AAACIHicbVDLSgMxFM3UV62vqks3wSJUrGWmCHUjFN24EVqwD+iMJZNm2tDMg+SOUIZ+iht/xY0LRXSnX2PazkKrBxIO55xLco8bCa7AND+NzNLyyupadj23sbm1vZPf3WupMJaUNWkoQtlxiWKCB6wJHATrRJIR3xWs7Y6upn77nknFw+AWxhFzfDIIuMcpAS318lWKL7AtmAfFm1PLlnwwhGN8gq0Ktku4cVdJTVsOw9L0SiO9fMEsmzPgv8RKSQGlqPfyH3Y/pLHPAqCCKNW1zAichEjgVLBJzo4ViwgdkQHrahoQnyknmS04wUda6WMvlPoEgGfqz4mE+EqNfVcnfQJDtehNxf+8bgzeuZPwIIqBBXT+kBcLDCGetoX7XDIKYqwJoZLrv2I6JJJQ0J3mdAnW4sp/SatStsyy1Tgr1C7TOrLoAB2iIrJQFdXQNaqjJqLoAT2hF/RqPBrPxpvxPo9mjHRmH/2C8fUNV6egDQ==</latexit>

Central Charge
M5-brane POV

d = 2
<latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit><latexit sha1_base64="xkZ7WfYz8TWfcbFVn/uzJMv6YUk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSibzaZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mAyUiwSha6SG8rvXLFbfqzkFWiZeTCuRo9MtfvTBhWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3VKzqwSkijRthSSufp7YkJjY8ZxYDtjikOz7M3E/7xuhtGVPxEqzZArtlgUZZJgQmZ/k1BozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatarnVr37i0r9Jo+jCCdwCufgwSXU4Q4a0AQGA3iGV3hzpPPivDsfi9aCk88cwx84nz+7A41r</latexit> CFT with

g = AM�1
<latexit sha1_base64="wOGVnaDUHFp+ZA6R5Ez2rx4Umfk=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBN0IVTduhAr2AW0Ik+mkHTp5MDMRagj+ihsXirj1P9z5N07aLLT1wMDhnHu5Z44XcyaVZX0bpYXFpeWV8mplbX1jc8vc3mnJKBGENknEI9HxsKSchbSpmOK0EwuKA4/Ttje6zv32AxWSReG9GsfUCfAgZD4jWGnJNfd6AVZDX+BROsguLt309tjOXLNq1awJ0DyxC1KFAg3X/Or1I5IENFSEYym7thUrJ8VCMcJpVuklksaYjPCAdjUNcUClk07SZ+hQK33kR0K/UKGJ+nsjxYGU48DTk3lWOevl4n9eN1H+uZOyME4UDcn0kJ9wpCKUV4H6TFCi+FgTTATTWREZYoGJ0oVVdAn27JfnSeukZls1++60Wr8q6ijDPhzAEdhwBnW4gQY0gcAjPMMrvBlPxovxbnxMR0tGsbMLf2B8/gAe+ZT8</latexit><latexit sha1_base64="wOGVnaDUHFp+ZA6R5Ez2rx4Umfk=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBN0IVTduhAr2AW0Ik+mkHTp5MDMRagj+ihsXirj1P9z5N07aLLT1wMDhnHu5Z44XcyaVZX0bpYXFpeWV8mplbX1jc8vc3mnJKBGENknEI9HxsKSchbSpmOK0EwuKA4/Ttje6zv32AxWSReG9GsfUCfAgZD4jWGnJNfd6AVZDX+BROsguLt309tjOXLNq1awJ0DyxC1KFAg3X/Or1I5IENFSEYym7thUrJ8VCMcJpVuklksaYjPCAdjUNcUClk07SZ+hQK33kR0K/UKGJ+nsjxYGU48DTk3lWOevl4n9eN1H+uZOyME4UDcn0kJ9wpCKUV4H6TFCi+FgTTATTWREZYoGJ0oVVdAn27JfnSeukZls1++60Wr8q6ijDPhzAEdhwBnW4gQY0gcAjPMMrvBlPxovxbnxMR0tGsbMLf2B8/gAe+ZT8</latexit><latexit sha1_base64="wOGVnaDUHFp+ZA6R5Ez2rx4Umfk=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBN0IVTduhAr2AW0Ik+mkHTp5MDMRagj+ihsXirj1P9z5N07aLLT1wMDhnHu5Z44XcyaVZX0bpYXFpeWV8mplbX1jc8vc3mnJKBGENknEI9HxsKSchbSpmOK0EwuKA4/Ttje6zv32AxWSReG9GsfUCfAgZD4jWGnJNfd6AVZDX+BROsguLt309tjOXLNq1awJ0DyxC1KFAg3X/Or1I5IENFSEYym7thUrJ8VCMcJpVuklksaYjPCAdjUNcUClk07SZ+hQK33kR0K/UKGJ+nsjxYGU48DTk3lWOevl4n9eN1H+uZOyME4UDcn0kJ9wpCKUV4H6TFCi+FgTTATTWREZYoGJ0oVVdAn27JfnSeukZls1++60Wr8q6ijDPhzAEdhwBnW4gQY0gcAjPMMrvBlPxovxbnxMR0tGsbMLf2B8/gAe+ZT8</latexit><latexit sha1_base64="wOGVnaDUHFp+ZA6R5Ez2rx4Umfk=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEN5ZEBN0IVTduhAr2AW0Ik+mkHTp5MDMRagj+ihsXirj1P9z5N07aLLT1wMDhnHu5Z44XcyaVZX0bpYXFpeWV8mplbX1jc8vc3mnJKBGENknEI9HxsKSchbSpmOK0EwuKA4/Ttje6zv32AxWSReG9GsfUCfAgZD4jWGnJNfd6AVZDX+BROsguLt309tjOXLNq1awJ0DyxC1KFAg3X/Or1I5IENFSEYym7thUrJ8VCMcJpVuklksaYjPCAdjUNcUClk07SZ+hQK33kR0K/UKGJ+nsjxYGU48DTk3lWOevl4n9eN1H+uZOyME4UDcn0kJ9wpCKUV4H6TFCi+FgTTATTWREZYoGJ0oVVdAn27JfnSeukZls1++60Wr8q6ijDPhzAEdhwBnW4gQY0gcAjPMMrvBlPxovxbnxMR0tGsbMLf2B8/gAe+ZT8</latexit>

chiral primaries of dimension

Q = “background charge”
<latexit sha1_base64="FwPxhQKVbXgTlerZuqW3l92wVAI=">AAACC3icbVA9SwNBEN3zM8avqKXNkiCxCnciaCMEbSwTMB+QhGRvM0mW7O0du3NiONLb+FdsLBSx9Q/Y+W/cfBSa+GDg8d4MM/P8SAqDrvvtrKyurW9sprbS2zu7e/uZg8OqCWPNocJDGeq6zwxIoaCCAiXUIw0s8CXU/OHNxK/dgzYiVHc4iqAVsL4SPcEZWqmdyZbpFW0iPKAOkk7HZ3zY12GsupQPmO5DPj9uZ3JuwZ2CLhNvTnJkjlI789XshjwOQCGXzJiG50bYSphGwSWM083YQGQXsT40LFUsANNKpr+M6YlVurQXalsK6VT9PZGwwJhR4NvOgOHALHoT8T+vEWPvspUIFcUIis8W9WJJMaSTYGhXaOAoR5YwroW9dRoB42jjS9sQvMWXl0n1rOC5Ba98nitez+NIkWOSJafEIxekSG5JiVQIJ4/kmbySN+fJeXHenY9Z64oznzkif+B8/gArx5p9</latexit><latexit sha1_base64="FwPxhQKVbXgTlerZuqW3l92wVAI=">AAACC3icbVA9SwNBEN3zM8avqKXNkiCxCnciaCMEbSwTMB+QhGRvM0mW7O0du3NiONLb+FdsLBSx9Q/Y+W/cfBSa+GDg8d4MM/P8SAqDrvvtrKyurW9sprbS2zu7e/uZg8OqCWPNocJDGeq6zwxIoaCCAiXUIw0s8CXU/OHNxK/dgzYiVHc4iqAVsL4SPcEZWqmdyZbpFW0iPKAOkk7HZ3zY12GsupQPmO5DPj9uZ3JuwZ2CLhNvTnJkjlI789XshjwOQCGXzJiG50bYSphGwSWM083YQGQXsT40LFUsANNKpr+M6YlVurQXalsK6VT9PZGwwJhR4NvOgOHALHoT8T+vEWPvspUIFcUIis8W9WJJMaSTYGhXaOAoR5YwroW9dRoB42jjS9sQvMWXl0n1rOC5Ba98nitez+NIkWOSJafEIxekSG5JiVQIJ4/kmbySN+fJeXHenY9Z64oznzkif+B8/gArx5p9</latexit><latexit sha1_base64="FwPxhQKVbXgTlerZuqW3l92wVAI=">AAACC3icbVA9SwNBEN3zM8avqKXNkiCxCnciaCMEbSwTMB+QhGRvM0mW7O0du3NiONLb+FdsLBSx9Q/Y+W/cfBSa+GDg8d4MM/P8SAqDrvvtrKyurW9sprbS2zu7e/uZg8OqCWPNocJDGeq6zwxIoaCCAiXUIw0s8CXU/OHNxK/dgzYiVHc4iqAVsL4SPcEZWqmdyZbpFW0iPKAOkk7HZ3zY12GsupQPmO5DPj9uZ3JuwZ2CLhNvTnJkjlI789XshjwOQCGXzJiG50bYSphGwSWM083YQGQXsT40LFUsANNKpr+M6YlVurQXalsK6VT9PZGwwJhR4NvOgOHALHoT8T+vEWPvspUIFcUIis8W9WJJMaSTYGhXaOAoR5YwroW9dRoB42jjS9sQvMWXl0n1rOC5Ba98nitez+NIkWOSJafEIxekSG5JiVQIJ4/kmbySN+fJeXHenY9Z64oznzkif+B8/gArx5p9</latexit><latexit sha1_base64="FwPxhQKVbXgTlerZuqW3l92wVAI=">AAACC3icbVA9SwNBEN3zM8avqKXNkiCxCnciaCMEbSwTMB+QhGRvM0mW7O0du3NiONLb+FdsLBSx9Q/Y+W/cfBSa+GDg8d4MM/P8SAqDrvvtrKyurW9sprbS2zu7e/uZg8OqCWPNocJDGeq6zwxIoaCCAiXUIw0s8CXU/OHNxK/dgzYiVHc4iqAVsL4SPcEZWqmdyZbpFW0iPKAOkk7HZ3zY12GsupQPmO5DPj9uZ3JuwZ2CLhNvTnJkjlI789XshjwOQCGXzJiG50bYSphGwSWM083YQGQXsT40LFUsANNKpr+M6YlVurQXalsK6VT9PZGwwJhR4NvOgOHALHoT8T+vEWPvspUIFcUIis8W9WJJMaSTYGhXaOAoR5YwroW9dRoB42jjS9sQvMWXl0n1rOC5Ba98nitez+NIkWOSJafEIxekSG5JiVQIJ4/kmbySN+fJeXHenY9Z64oznzkif+B8/gArx5p9</latexit>

(W-symmetry of type )

symmetry

�� =
1

2
[2Q(�, ⇢)� (�,�)]
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Summary

The M5-brane theory is fundamental to M-theory and QFT.

We can probe the M5-brane theory using Wilson surfaces.

SUGRA solutions exists describing Wilson surfaces holographically.

Using these, we computed the central charge of Wilson surfaces.



Outlook

Other comparisons? elliptic genus, BPS index, …?

Field theory explanation of results? AGT?

Other calculations using these SUGRA solutions?

Relate to other definitions of the central charge?



Thank You.


