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The microstate counting interpretation of black hole 
entropy           is a major highlight of string theory

• Asymptotically AdS black holes

Introduction

• Asymptotically flat black holes 

Black hole horizon     :  near horizon                   or 
<latexit sha1_base64="Iym9RL//SjaKLdENCGcrvRB3pdQ=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4Kpkitd0V3bisaB/QDiWTZtrYPIYkI5Sh/+DGhSJu/R93/o2ZtoKKHrhwOOde7r0njDkzFqEPL7eyura+kd8sbG3v7O4V9w/aRiWa0BZRXOluiA3lTNKWZZbTbqwpFiGnnXBymfmde6oNU/LWTmMaCDySLGIEWye1+zdsJPCgWEJl5FCtwoz4NeQ7Uq/XKpU69OcWQiWwRHNQfO8PFUkElZZwbEzPR7ENUqwtI5zOCv3E0BiTCR7RnqMSC2qCdH7tDJ44ZQgjpV1JC+fq94kUC2OmInSdAtux+e1l4l9eL7FRLUiZjBNLJVksihIOrYLZ63DINCWWTx3BRDN3KyRjrDGxLqCCC+HrU/g/aVfKfrXsX5+VGhfLOPLgCByDU+CDc9AAV6AJWoCAO/AAnsCzp7xH78V7XbTmvOXMIfgB7+0TxJyPRg==</latexit>

⌃

Field theory: SCFT compactified on     - analyse IR behaviour using 
field theory techniques e.g. localistaion or anomaly polynomials 

<latexit sha1_base64="Iym9RL//SjaKLdENCGcrvRB3pdQ=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4Kpkitd0V3bisaB/QDiWTZtrYPIYkI5Sh/+DGhSJu/R93/o2ZtoKKHrhwOOde7r0njDkzFqEPL7eyura+kd8sbG3v7O4V9w/aRiWa0BZRXOluiA3lTNKWZZbTbqwpFiGnnXBymfmde6oNU/LWTmMaCDySLGIEWye1+zdsJPCgWEJl5FCtwoz4NeQ7Uq/XKpU69OcWQiWwRHNQfO8PFUkElZZwbEzPR7ENUqwtI5zOCv3E0BiTCR7RnqMSC2qCdH7tDJ44ZQgjpV1JC+fq94kUC2OmInSdAtux+e1l4l9eL7FRLUiZjBNLJVksihIOrYLZ63DINCWWTx3BRDN3KyRjrDGxLqCCC+HrU/g/aVfKfrXsX5+VGhfLOPLgCByDU+CDc9AAV6AJWoCAO/AAnsCzp7xH78V7XbTmvOXMIfgB7+0TxJyPRg==</latexit>

⌃

<latexit sha1_base64="eJDKauymNwjCe9zKqEo51FfSk9k=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5IUqe2u6sZlpfYBTQiTyaQdOpOEmYlQQ/FX3LhQxK3/4c6/cdJWUNEDFw7n3Mu99/gJo1JZ1odRWFpeWV0rrpc2Nre2d8zdva6MU4FJB8csFn0fScJoRDqKKkb6iSCI+4z0/PFl7vduiZA0jm7UJCEuR8OIhhQjpSXPPDgP2l5WnTqKciKh06ZDjjyzbFUsjVoN5sSuW7YmjUa9Wm1Ae2ZZVhks0PLMdyeIccpJpDBDUg5sK1FuhoSimJFpyUklSRAeoyEZaBohvcvNZtdP4bFWAhjGQlek4Ez9PpEhLuWE+7qTIzWSv71c/MsbpCqsuxmNklSRCM8XhSmDKoZ5FDCggmDFJpogLKi+FeIREggrHVhJh/D1KfyfdKsVu1axr0/LzYtFHEVwCI7ACbDBGWiCK9ACHYDBHXgAT+DZuDcejRfjdd5aMBYz++AHjLdPRieVIg==</latexit>

AdS2 ⇥ ⌃
<latexit sha1_base64="9EPQYrbCyxmSNvP6bfA5Hnu6F6Q=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwVZIqtd1V3bis1D6gCWEymbRDZ5IwMxFqKP6KGxeKuPU/3Pk3TtoKKnrgwuGce7n3Hj9hVCrL+jAWFpeWV1YLa8X1jc2tbXNntyPjVGDSxjGLRc9HkjAakbaiipFeIgjiPiNdf3SZ+91bIiSNoxs1TojL0SCiIcVIackz98+DlpedTBxFOZHQadEBR55ZssqWRrUKc2LXLFuTer1WqdShPbUsqwTmaHrmuxPEOOUkUpghKfu2lSg3Q0JRzMik6KSSJAiP0ID0NY2Q3uVm0+sn8EgrAQxjoStScKp+n8gQl3LMfd3JkRrK314u/uX1UxXW3IxGSapIhGeLwpRBFcM8ChhQQbBiY00QFlTfCvEQCYSVDqyoQ/j6FP5POpWyXS3b16elxsU8jgI4AIfgGNjgDDTAFWiCNsDgDjyAJ/Bs3BuPxovxOmtdMOYze+AHjLdPR7mVIw==</latexit>

AdS3 ⇥ ⌃

<latexit sha1_base64="fsbSQcCuETqM4Ub3AFD6KSNJ8kQ=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbBU9ktUttbqZceK9oPaJeSTdM2NpssSVYoS/+DFw+KePX/ePPfmG0rqOiDgcd7M8zMCyLOtHHdDyeztr6xuZXdzu3s7u0f5A+P2lrGitAWkVyqboA15UzQlmGG026kKA4DTjvB9Cr1O/dUaSbFrZlF1A/xWLARI9hYqX0zSOqN+SBfcIuuRbmMUuJVXM+SarVSKlWRt7BctwArNAf59/5QkjikwhCOte55bmT8BCvDCKfzXD/WNMJkise0Z6nAIdV+srh2js6sMkQjqWwJgxbq94kEh1rPwsB2hthM9G8vFf/yerEZVfyEiSg2VJDlolHMkZEofR0NmaLE8JklmChmb0VkghUmxgaUsyF8fYr+J+1S0SsXveuLQq2+iiMLJ3AK5+DBJdSgAU1oAYE7eIAneHak8+i8OK/L1oyzmjmGH3DePgGego8t</latexit>

SBH

Gravity: construct susy black holes/string solutions

Compute           or 
<latexit sha1_base64="GaiXKHGOUp4BzjIVG17Ly5xqOtw=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4KkkpfexK3XRZ0T6gHUomzbSxmcmQZIQy9B/cuFDErf/jzr8x01ZQ0QMXDufcy733eJHg2iD04WQ2Nre2d7K7ub39g8Oj/PFJV8tYUdahUkjV94hmgoesY7gRrB8pRgJPsJ43u0r93j1Tmsvw1swj5gZkEnKfU2Ks1L0ZJc3WYpQvoCJCCGMMU4KrFWRJvV4r4RrEqWVRAGu0R/n34VjSOGChoYJoPcAoMm5ClOFUsEVuGGsWETojEzawNCQB026yvHYBL6wyhr5UtkIDl+r3iYQEWs8Dz3YGxEz1by8V//IGsfFrbsLDKDYspKtFfiygkTB9HY65YtSIuSWEKm5vhXRKFKHGBpSzIXx9Cv8n3VIRV4rl63Kh0VzHkQVn4BxcAgyqoAFaoA06gII78ACewLMjnUfnxXldtWac9cwp+AHn7ROVKY8p</latexit>

SBH
<latexit sha1_base64="hIdY6UX7exIU6PDFHR1jpoBQu9g=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4Ct0hZLkFvXhMwCyQDKGn05O06Vno7hFCyBd48aCIVz/Jm39jTxJBRR8UPN6roqqeF0uhDcYfTmZjc2t7J7ub29s/ODzKH590dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXqd+954rLaLw1sxi7gZ0HApfMGqs1GLDfAEXMcaEEJQSUq1gS+r1WonUEEktiwKs0Rzm3wejiCUBDw2TVOs+wbFx51QZwSRf5AaJ5jFlUzrmfUtDGnDtzpeHLtCFVUbIj5St0KCl+n1iTgOtZ4FnOwNqJvq3l4p/ef3E+DV3LsI4MTxkq0V+IpGJUPo1GgnFmZEzSyhTwt6K2IQqyozNJmdD+PoU/U86pSKpFMutcqFxtY4jC2dwDpdAoAoNuIEmtIEBhwd4gmfnznl0XpzXVWvGWc+cwg84b58WWI0m</latexit>c

[Strominger,Vafa 96][…..]   

[Benini, Hristov, Zaffaroni 15][….]



• Focus on the near horizon  susy            and           geometries.

• Combined with field theory: state counting of entropy for infinite 
classes of black holes in                       and an identification of 
d=2 SCFTs for infinite classes of black strings  

• Black holes with spindle horizons                   :                                            
-Arise as horizons of accelerating AdS black holes                                                                                    
-Susy preserved in a novel way                                                                                              
-Entropy expressed via gravitational blocks          

New approach on gravity side

<latexit sha1_base64="Kr2ZQKyZr0xfVLgltrPJO6JeGDg=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXJSnSx67UTZcV7QPaoWTStI3NJEOSEcrQf3DjQhG3/o87/8ZMW0FFD1w4nHMv994TRIIbi9CHt7a+sbm1ndnJ7u7tHxzmjo7bRsWashZVQuluQAwTXLKW5VawbqQZCQPBOsH0KvU790wbruStnUXMD8lY8hGnxDqpfTNI6o35IJdHBYQQxhimBJdLyJFqtVLEFYhTyyEPVmgOcu/9oaJxyKSlghjTwyiyfkK05VSwebYfGxYROiVj1nNUkpAZP1lcO4fnThnCkdKupIUL9ftEQkJjZmHgOkNiJ+a3l4p/eb3Yjip+wmUUWybpctEoFtAqmL4Oh1wzasXMEUI1d7dCOiGaUOsCyroQvj6F/5N2sYBLheL1Zb5WX8WRAafgDFwADMqgBhqgCVqAgjvwAJ7As6e8R+/Fe122rnmrmRPwA97bJ5SFjyc=</latexit>

SBH

<latexit sha1_base64="qiRpQNj5cj3RujsY5GqCDfa881g=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRLqe2t6MVjC7YW2qVk09k2NptdkqxQlv4CLx4U8epP8ua/MdtWUNEHA4/3ZpiZ58eCa0PIh5NbW9/Y3MpvF3Z29/YPiodHXR0likGHRSJSPZ9qEFxCx3AjoBcroKEv4NafXmX+7T0ozSN5Y2YxeCEdSx5wRo2V2mxYLJEysajVcEbcOnEtaTTqlUoDuwuLkBJaoTUsvg9GEUtCkIYJqnXfJbHxUqoMZwLmhUGiIaZsSsfQt1TSELSXLg6d4zOrjHAQKVvS4IX6fSKlodaz0LedITUT/dvLxL+8fmKCupdyGScGJFsuChKBTYSzr/GIK2BGzCyhTHF7K2YTqigzNpuCDeHrU/w/6VbKbq1cbVdLzctVHHl0gk7ROXLRBWqia9RCHcQQoAf0hJ6dO+fReXFel605ZzVzjH7AefsEIKeNLQ==</latexit>c

<latexit sha1_base64="Ypf/X5/8jkc79BBb2wEd/DO1RwA=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4KkkpfeyqblxWdNpCO5RMJtOGZjJDkhFK6Te4caGIWz/InX9jpq2gogcuHM65l3vv8RPBtUHow8mtrW9sbuW3Czu7e/sHxcOjjo5TRZlLYxGrnk80E1wy13AjWC9RjES+YF1/cpX53XumNI/lnZkmzIvISPKQU2Ks5F4Et8PKsFhCZYQQxhhmBNdryJJms1HBDYgzy6IEVmgPi++DIKZpxKShgmjdxygx3owow6lg88Ig1SwhdEJGrG+pJBHT3mxx7ByeWSWAYaxsSQMX6veJGYm0nka+7YyIGevfXib+5fVTEza8GZdJapiky0VhKqCJYfY5DLhi1IipJYQqbm+FdEwUocbmU7AhfH0K/yedShnXytWbaql1uYojD07AKTgHGNRBC1yDNnABBRw8gCfw7Ejn0XlxXpetOWc1cwx+wHn7BGrfjnQ=</latexit>

AdS2
<latexit sha1_base64="aUYuW9lXhlyLFUwEYFTvlbR11V4=">AAAB7HicdVDLSgMxFM34rPVVdekmWARXJamlj13VjcuKTltoh5LJZNrQTGZIMkIp/QY3LhRx6we582/MtBVU9MCFwzn3cu89fiK4Ngh9OCura+sbm7mt/PbO7t5+4eCwreNUUebSWMSq6xPNBJfMNdwI1k0UI5EvWMcfX2V+554pzWN5ZyYJ8yIylDzklBgruRfB7eB8UCiiEkIIYwwzgmtVZEmjUS/jOsSZZVEES7QGhfd+ENM0YtJQQbTuYZQYb0qU4VSwWb6fapYQOiZD1rNUkohpbzo/dgZPrRLAMFa2pIFz9fvElERaTyLfdkbEjPRvLxP/8nqpCevelMskNUzSxaIwFdDEMPscBlwxasTEEkIVt7dCOiKKUGPzydsQvj6F/5N2uYSrpcpNpdi8XMaRA8fgBJwBDGqgCa5BC7iAAg4ewBN4dqTz6Lw4r4vWFWc5cwR+wHn7BGxjjnU=</latexit>

AdS3

Develop extremisation framework to calculate          and            
without solving Einstein equations

<latexit sha1_base64="A3WNH3FAdsv1H6/X5Dk9tQpB+R0=">AAAB+HicdVDLSgMxFM3UV62PVl26CRahopZJKX3sim5cVrQPaMuQSTNtaCYzJBmhDv0SNy4UceunuPNvzLQVVPTAhcM593LvPW7ImdK2/WGlVlbX1jfSm5mt7Z3dbG5vv62CSBLaIgEPZNfFinImaEszzWk3lBT7Lqcdd3KZ+J07KhULxK2ehnTg45FgHiNYG8nJZfs3bOTjgnBOz4RzfuLk8nbRtm2EEEwIqlZsQ+r1WgnVIEosgzxYounk3vvDgEQ+FZpwrFQP2aEexFhqRjidZfqRoiEmEzyiPUMF9qkaxPPDZ/DYKEPoBdKU0HCufp+Isa/U1HdNp4/1WP32EvEvrxdprzaImQgjTQVZLPIiDnUAkxTgkElKNJ8agolk5lZIxlhiok1WGRPC16fwf9IuFVGlWL4u5xsXyzjS4BAcgQJAoAoa4Ao0QQsQEIEH8ASerXvr0XqxXhetKWs5cwB+wHr7BE8hkjw=</latexit>

⌃(n+, n�)

• Much progress for                     and                     where                                                       
<latexit sha1_base64="0N01oLHAm9lC9bT18uS3B2ZHIpk=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCq5KU0seu6sZlRWsr7TBkMmkbmnmQZIQ69EvcuFDErZ/izr8x01ZQ0QMXDufcy733eLHgSiP0YeVWVtfWN/Kbha3tnd2ivbd/o6JEUtahkYhkzyOKCR6yjuZasF4sGQk8wbre5Dzzu3dMKh6F13oaMycgo5APOSXaSK5dPPWv3MpA84ApeOs2XbuEygghjDHMCK7XkCHNZqOCGxBnlkEJLNF27feBH9EkYKGmgijVxyjWTkqk5lSwWWGQKBYTOiEj1jc0JGaRk84Pn8Fjo/hwGElToYZz9ftESgKlpoFnOgOix+q3l4l/ef1EDxtOysM40Syki0XDREAdwSwF6HPJqBZTQwiV3NwK6ZhIQrXJqmBC+PoU/k9uKmVcK1cvq6XW2TKOPDgER+AEYFAHLXAB2qADKEjAA3gCz9a99Wi9WK+L1py1nDkAP2C9fQLaJJKY</latexit>

AdS2 ⇥ Y9
<latexit sha1_base64="goiDlRFC4/Y+35/49aVVCVD8ENw=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqzKppY9d1Y3LivYh7TBkMpk2NPMgyQh16Je4caGIWz/FnX9jpq2gogcuHM65l3vvcWPOpLKsDyO3srq2vpHfLGxt7+wWzb39rowSQWiHRDwSfRdLyllIO4opTvuxoDhwOe25k4vM791RIVkU3qhpTO0Aj0LmM4KVlhyzeOZdO6dDxQIq4a1Td8ySVbYsCyEEM4LqNUuTZrNRQQ2IMkujBJZoO+b70ItIEtBQEY6lHCArVnaKhWKE01lhmEgaYzLBIzrQNMR6kZ3OD5/BY6140I+ErlDBufp9IsWBlNPA1Z0BVmP528vEv7xBovyGnbIwThQNyWKRn3CoIpilAD0mKFF8qgkmgulbIRljgYnSWRV0CF+fwv9Jt1JGtXL1qlpqnS/jyINDcAROAAJ10AKXoA06gIAEPIAn8GzcG4/Gi/G6aM0Zy5kD8APG2yfYqpKX</latexit>

AdS3 ⇥ Y7
<latexit sha1_base64="eRN6V+2BYyI+pkqn6O85wk+YIpU=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBAEIeyEkMct6MVjBPOQZAmzk0kyZHZ2nZkVwpKf8OJBEa/+jjf/xtkkgooWNBRV3XR3+ZHg2rjuh7Oyura+sZnZym7v7O7t5w4OWzqMFWVNGopQdXyimeCSNQ03gnUixUjgC9b2J5ep375nSvNQ3phpxLyAjCQfckqMlTq3/aQoz/Gsn8u7Bdd1McYoJbhSdi2p1apFXEU4tSzysESjn3vvDUIaB0waKojWXexGxkuIMpwKNsv2Ys0iQidkxLqWShIw7SXze2fo1CoDNAyVLWnQXP0+kZBA62ng286AmLH+7aXiX143NsOql3AZxYZJulg0jAUyIUqfRwOuGDViagmhittbER0TRaixEWVtCF+fov9Jq1jA5ULpupSvXyzjyMAxnMAZYKhAHa6gAU2gIOABnuDZuXMenRfnddG64ixnjuAHnLdPmUePtQ==</latexit>

Y2n+1           is a “GK geometry”                                                                   

<latexit sha1_base64="pvSV+TqS60lWQ6A31Iyj/x9Iml8=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSal9LGriuCyUlsL7TBkMmkbmskMSaZQhv6JGxeKuPVP3Pk3ZtoKKnrgwuGce7n3Hj/mTGnH+bBya+sbm1v57cLO7t7+gX141FVRIgntkIhHsudjRTkTtKOZ5rQXS4pDn9N7f3KV+fdTKhWLxJ2exdQN8UiwISNYG8mz7Yug7VUGmoVUwfa1V/PsolNyHAchBDOCalXHkEajXkZ1iDLLoAhWaHn2+yCISBJSoQnHSvWRE2s3xVIzwum8MEgUjTGZ4BHtGyqw2eSmi8vn8MwoARxG0pTQcKF+n0hxqNQs9E1niPVY/fYy8S+vn+hh3U2ZiBNNBVkuGiYc6ghmMcCASUo0nxmCiWTmVkjGWGKiTVgFE8LXp/B/0i2XULVUua0Um5erOPLgBJyCc4BADTTBDWiBDiBgCh7AE3i2UuvRerFel605azVzDH7AevsEY9yS4Q==</latexit>

AdS4 ⇥ SE7
<latexit sha1_base64="4NEWYn6zZdq+NSwVEtv3vGe+2WM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqT0uauK4LJS+4B2GDKZTBuaeZBkCmXon7hxoYhb/8Sdf2OmraCiBy4czrmXe+9xY86ksqwPY219Y3NrO7eT393bPzg0j467MkoEoR0S8Uj0XSwpZyHtKKY47ceC4sDltOdOrjO/N6VCsii8V7OY2gEehcxnBCstOaZ56bWdylCxgErYvnEqjlmwipZlIYRgRlCtamnSaNRLqA5RZmkUwAotx3wfehFJAhoqwrGUA2TFyk6xUIxwOs8PE0ljTCZ4RAeahlhvstPF5XN4rhUP+pHQFSq4UL9PpDiQcha4ujPAaix/e5n4lzdIlF+3UxbGiaIhWS7yEw5VBLMYoMcEJYrPNMFEMH0rJGMsMFE6rLwO4etT+D/ploqoWizflQvNq1UcOXAKzsAFQKAGmuAWtEAHEDAFD+AJPBup8Wi8GK/L1jVjNXMCfsB4+wRiY5Lg</latexit>

AdS5 ⇥ SE5



D=11

Type IIB <latexit sha1_base64="E9719lQKuZa9eHSaCdWCrTE+jVU="></latexit>

ds2 = eB/2[ds2(AdS3) + ds2(Y7)]

<latexit sha1_base64="ycmAb47ZC11+SZQR0rgeezu8Xqw="></latexit>

ds2 = e�2B/3[ds2(AdS2) + ds2(Y9)]
<latexit sha1_base64="u5/0sJMmKin8DGbIc2u7NC1UecU=">AAACA3icbVDJSgNBEO1xjXGLetNLYxDiJcyEoF6EqKAeI5oFkjD09NQkTXoWunsiYQh48Ve8eFDEqz/hzb+xsyCa+KDg8V4VVfWciDOpTPPLmJtfWFxaTq2kV9fWNzYzW9tVGcaCQoWGPBR1h0jgLICKYopDPRJAfIdDzeleDP1aD4RkYXCn+hG0fNIOmMcoUVqyM7tXdhGf4l7Ic8mZezuwC4fNe3DbgC/tTNbMmyPgH2JNkyyaoGxnPptuSGMfAkU5kbJhmZFqJUQoRjkM0s1YQkRol7ShoWlAfJCtZPTDAB9oxcVeKHQFCo/U3xMJ8aXs+47u9InqyGlvKP7nNWLlnbQSFkSxgoCOF3kxxyrEw0CwywRQxfuaECqYvhXTDhGEKh1bWocw8/IsqRby1lG+eFPMls4ncaTQHtpHOWShY1RC16iMKoiiB/SEXtCr8Wg8G2/G+7h1zpjM7KA/MD6+ATxKlgE=</latexit>

G4 = vol(AdS2) ^ F

<latexit sha1_base64="y08JRggW65KssS460yCkcqCYS24=">AAACCXicbVDJSgNBFOyJW4zbqEcvjUGICGGicbkIUSF4jGgWSMLQ0/OSNOlZ6O6JhCFXL/6KFw+KePUPvPk3dhZEEwsaiqpXvH7lhJxJZVlfRmJufmFxKbmcWlldW98wN7cqMogEhTINeCBqDpHAmQ9lxRSHWiiAeA6HqtO9GvrVHgjJAv9O9UNoeqTtsxajRGnJNnHRPsbnuBfwTHzh3g7so/3GPbhtwMWDhhsoaZtpK2uNgH9Ibpqk0QQl2/zUORp54CvKiZT1nBWqZkyEYpTDINWIJISEdkkb6pr6xAPZjEeXDPCeVlzcCoR+vsIj9XciJp6Ufc/Rkx5RHTntDcX/vHqkWmfNmPlhpMCn40WtiGMV4GEt2GUCqOJ9TQgVTP8V0w4RhCpdXkqXMHPyLKkcZnMn2fxNPl24nNSRRDtoF2VQDp2iArpGJVRGFD2gJ/SCXo1H49l4M97HowljktlGf2B8fAO+bJh/</latexit>

F5 = vol(AdS3) ^ F + . . .

GK Geometry n � 3
<latexit sha1_base64="jo6nn8wyZdmtl4tCq7PlrSFGYao="></latexit>

(Y2n+1, gµ⌫ , B, Fµ⌫)

• Sourced by D3-branes and dual to N=(0,2) SCFT in d=2

• Near horizon limits of susy black strings in

<latexit sha1_base64="REpPhMDktSba+J4GPP8iPqNzRnQ=">AAAB7XicdVBNSwMxEM3Wr1q/qh69BItQLyUpUttb0YvHKm5baJeSTbNtbHazJFmhLP0PXjwo4tX/481/Y7atoKIPBh7vzTAzz48F1wahDye3srq2vpHfLGxt7+zuFfcP2lomijKXSiFV1yeaCR4x13AjWDdWjIS+YB1/cpn5nXumNJfRrZnGzAvJKOIBp8RYqe2W8engZlAsoQqyqNVgRnAdYUsajXq12oB4biFUAku0BsX3/lDSJGSRoYJo3cMoNl5KlOFUsFmhn2gWEzohI9azNCIh0146v3YGT6wyhIFUtiID5+r3iZSEWk9D33aGxIz1by8T//J6iQnqXsqjODEsootFQSKgkTB7HQ65YtSIqSWEKm5vhXRMFKHGBlSwIXx9Cv8n7WoF1yr4+qzUvFjGkQdH4BiUAQbnoAmuQAu4gII78ACewLMjnUfnxXldtOac5cwh+AHn7ROX+I6B</latexit>

U(1)R
<latexit sha1_base64="4NEWYn6zZdq+NSwVEtv3vGe+2WM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqT0uauK4LJS+4B2GDKZTBuaeZBkCmXon7hxoYhb/8Sdf2OmraCiBy4czrmXe+9xY86ksqwPY219Y3NrO7eT393bPzg0j467MkoEoR0S8Uj0XSwpZyHtKKY47ceC4sDltOdOrjO/N6VCsii8V7OY2gEehcxnBCstOaZ56bWdylCxgErYvnEqjlmwipZlIYRgRlCtamnSaNRLqA5RZmkUwAotx3wfehFJAhoqwrGUA2TFyk6xUIxwOs8PE0ljTCZ4RAeahlhvstPF5XN4rhUP+pHQFSq4UL9PpDiQcha4ujPAaix/e5n4lzdIlF+3UxbGiaIhWS7yEw5VBLMYoMcEJYrPNMFEMH0rJGMsMFE6rLwO4etT+D/ploqoWizflQvNq1UcOXAKzsAFQKAGmuAWtEAHEDAFD+AJPBup8Wi8GK/L1jVjNXMCfsB4+wRiY5Lg</latexit>

AdS5 ⇥ SE5

• Sourced by M2-branes and dual to N=2 SCQM with

• Near horizon limits of susy black holes in

<latexit sha1_base64="REpPhMDktSba+J4GPP8iPqNzRnQ=">AAAB7XicdVBNSwMxEM3Wr1q/qh69BItQLyUpUttb0YvHKm5baJeSTbNtbHazJFmhLP0PXjwo4tX/481/Y7atoKIPBh7vzTAzz48F1wahDye3srq2vpHfLGxt7+zuFfcP2lomijKXSiFV1yeaCR4x13AjWDdWjIS+YB1/cpn5nXumNJfRrZnGzAvJKOIBp8RYqe2W8engZlAsoQqyqNVgRnAdYUsajXq12oB4biFUAku0BsX3/lDSJGSRoYJo3cMoNl5KlOFUsFmhn2gWEzohI9azNCIh0146v3YGT6wyhIFUtiID5+r3iZSEWk9D33aGxIz1by8T//J6iQnqXsqjODEsootFQSKgkTB7HQ65YtSIqSWEKm5vhXRMFKHGBlSwIXx9Cv8n7WoF1yr4+qzUvFjGkQdH4BiUAQbnoAmuQAu4gII78ACewLMjnUfnxXldtOac5cwh+AHn7ROX+I6B</latexit>

U(1)R

[Gauntlett, Kim]   

[Kim,Park]   

[Kim]   

<latexit sha1_base64="pvSV+TqS60lWQ6A31Iyj/x9Iml8=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSal9LGriuCyUlsL7TBkMmkbmskMSaZQhv6JGxeKuPVP3Pk3ZtoKKnrgwuGce7n3Hj/mTGnH+bBya+sbm1v57cLO7t7+gX141FVRIgntkIhHsudjRTkTtKOZ5rQXS4pDn9N7f3KV+fdTKhWLxJ2exdQN8UiwISNYG8mz7Yug7VUGmoVUwfa1V/PsolNyHAchBDOCalXHkEajXkZ1iDLLoAhWaHn2+yCISBJSoQnHSvWRE2s3xVIzwum8MEgUjTGZ4BHtGyqw2eSmi8vn8MwoARxG0pTQcKF+n0hxqNQs9E1niPVY/fYy8S+vn+hh3U2ZiBNNBVkuGiYc6ghmMcCASUo0nxmCiWTmVkjGWGKiTVgFE8LXp/B/0i2XULVUua0Um5erOPLgBJyCc4BADTTBDWiBDiBgCh7AE3i2UuvRerFel605azVzDH7AevsEY9yS4Q==</latexit>

AdS4 ⇥ SE7



Geometric extremal problem for GK 

Off shell  GK geometry on            Y2n+1
<latexit sha1_base64="tkYUqQOYI2Lnsv9CtqQ1sxrJsKo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBAEIexGQY9BLx4jmIckS5id9CZDZmfXmVkhLPkJLx4U8ervePNvnDwQTSxoKKq66e4KEsG1cd0vZ2l5ZXVtPbeR39za3tkt7O3XdZwqhjUWi1g1A6pRcIk1w43AZqKQRoHARjC4HvuNR1Sax/LODBP0I9qTPOSMGis17ztZWZ56o06h6JbcCcgP8eZJEWaodgqf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8m947IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMbPky5XyIwYWkKZ4vZWwvpUUWZsRHkbwsLLi6ReLnlnJff2vFi5msWRg0M4ghPw4AIqcANVqAEDAU/wAq/Og/PsvDnv09YlZzZzAH/gfHwDS3uPeQ==</latexit>

• Impose flux quantisation

• Construct and extremise action:

[Couzens,Gauntlett,Martelli,Sparks 18]   

For                      AdS3 ⇥ Y7

For                      AdS2 ⇥ Y9

i.e             is an off-shell entropy function!
<latexit sha1_base64="omXxn5aBUVHLCcyi/g6MDBZT7Zc=">AAAB7XicdVBNSwMxEJ31s9avqkcvwSLUS8kWqe2t6MVjRfsB7VKyabaNzWaXJCuW0v/gxYMiXv0/3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cJaWV1bX1jMb2c2t7Z3d3N5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6CL1W3dMaR7JGzOOmReSgeQBp8RYqXld6N7zk14uj4vYolxGKXEr2LWkWq2USlXkziyM87BAvZd77/YjmoRMGiqI1h0Xx8abEGU4FWya7SaaxYSOyIB1LJUkZNqbzK6domOr9FEQKVvSoJn6fWJCQq3HoW87Q2KG+reXin95ncQEFW/CZZwYJul8UZAIZCKUvo76XDFqxNgSQhW3tyI6JIpQYwPK2hC+PkX/k2ap6JaL7tVpvna+iCMDh3AEBXDhDGpwCXVoAIVbeIAneHYi59F5cV7nrUvOYuYAfsB5+wQgCo7a</latexit>

S(⇠)

i.e             is an off-shell central charge!
<latexit sha1_base64="omXxn5aBUVHLCcyi/g6MDBZT7Zc=">AAAB7XicdVBNSwMxEJ31s9avqkcvwSLUS8kWqe2t6MVjRfsB7VKyabaNzWaXJCuW0v/gxYMiXv0/3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cJaWV1bX1jMb2c2t7Z3d3N5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6CL1W3dMaR7JGzOOmReSgeQBp8RYqXld6N7zk14uj4vYolxGKXEr2LWkWq2USlXkziyM87BAvZd77/YjmoRMGiqI1h0Xx8abEGU4FWya7SaaxYSOyIB1LJUkZNqbzK6domOr9FEQKVvSoJn6fWJCQq3HoW87Q2KG+reXin95ncQEFW/CZZwYJul8UZAIZCKUvo76XDFqxNgSQhW3tyI6JIpQYwPK2hC+PkX/k2ap6JaL7tVpvna+iCMDh3AEBXDhDGpwCXVoAIVbeIAneHYi59F5cV7nrUvOYuYAfsB5+wQgCo7a</latexit>

S(⇠)

<latexit sha1_base64="KOcrubWHsH6tXQ7DKIXOFRmInR0=">AAAB8XicdVDLSgMxFM34rPVVdekmWIQKUial9LEruhFXFe0Dp0PJpJk2NJMZkoxYhv6FGxeKuPVv3Pk3ZtoKKnrgwuGce7n3Hi/iTGnb/rCWlldW19YzG9nNre2d3dzefluFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473vg89Tt3VCoWihs9iagb4KFgPiNYG+n2utC7Z6fOpXvSz+Xtom3bCCGYElSt2IbU67USqkGUWgZ5sECzn3vvDUISB1RowrFSDrIj7SZYakY4nWZ7saIRJmM8pI6hAgdUucns4ik8NsoA+qE0JTScqd8nEhwoNQk80xlgPVK/vVT8y3Ni7dfchIko1lSQ+SI/5lCHMH0fDpikRPOJIZhIZm6FZIQlJtqElDUhfH0K/yftUhFViuWrcr5xtogjAw7BESgABKqgAS5AE7QAAQI8gCfwbCnr0XqxXuetS9Zi5gD8gPX2CX3dkCw=</latexit>

S(⇠, [J ])

Various ways to calculate                : especially in toric case
<latexit sha1_base64="KOcrubWHsH6tXQ7DKIXOFRmInR0=">AAAB8XicdVDLSgMxFM34rPVVdekmWIQKUial9LEruhFXFe0Dp0PJpJk2NJMZkoxYhv6FGxeKuPVv3Pk3ZtoKKnrgwuGce7n3Hi/iTGnb/rCWlldW19YzG9nNre2d3dzefluFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473vg89Tt3VCoWihs9iagb4KFgPiNYG+n2utC7Z6fOpXvSz+Xtom3bCCGYElSt2IbU67USqkGUWgZ5sECzn3vvDUISB1RowrFSDrIj7SZYakY4nWZ7saIRJmM8pI6hAgdUucns4ik8NsoA+qE0JTScqd8nEhwoNQk80xlgPVK/vVT8y3Ni7dfchIko1lSQ+SI/5lCHMH0fDpikRPOJIZhIZm6FZIQlJtqElDUhfH0K/yftUhFViuWrcr5xtogjAw7BESgABKqgAS5AE7QAAQI8gCfwbCnr0XqxXuetS9Zi5gD8gPX2CX3dkCw=</latexit>

S(⇠, [J ])

• Impose susy: have Killing vector    and transverse Kahler                
                 

<latexit sha1_base64="jsDb6gF0NGFrMaRKK/oXgn05Jac=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4Ct0hZLkFvXiMaBZIhtDT6Uma9Cx094gh5BO8eFDEq1/kzb+xJ4mgog8KHu9VUVXPi6XQBuMPJ7O2vrG5ld3O7ezu7R/kD4/aOkoU4y0WyUh1Paq5FCFvGWEk78aK08CTvONNLlO/c8eVFlF4a6YxdwM6CoUvGDVWuunfi0G+gIsYY0IISgmpVrAl9XqtRGqIpJZFAVZoDvLv/WHEkoCHhkmqdY/g2Lgzqoxgks9z/UTzmLIJHfGepSENuHZni1Pn6MwqQ+RHylZo0EL9PjGjgdbTwLOdATVj/dtLxb+8XmL8mjsTYZwYHrLlIj+RyEQo/RsNheLMyKkllClhb0VsTBVlxqaTsyF8fYr+J+1SkVSK5etyoXGxiiMLJ3AK50CgCg24gia0gMEIHuAJnh3pPDovzuuyNeOsZo7hB5y3T6vJjhQ=</latexit>

⇠
<latexit sha1_base64="4rwYuWqk+BkluhuX9q1qvqgSBTs=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4Ct1BstyCXsRTAmaBZAg9nZ6kTc9Cd48QQr7AiwdFvPpJ3vwbe5IIKvqg4PFeFVX1vFgKbTD+cDJr6xubW9nt3M7u3v5B/vCoraNEMd5ikYxU16OaSxHylhFG8m6sOA08yTve5Cr1O/dcaRGFt2Yaczego1D4glFjpebNIF/ARYwxIQSlhFTK2JJarVoiVURSy6IAKzQG+ff+MGJJwEPDJNW6R3Bs3BlVRjDJ57l+onlM2YSOeM/SkAZcu7PFoXN0ZpUh8iNlKzRooX6fmNFA62ng2c6AmrH+7aXiX14vMX7VnYkwTgwP2XKRn0hkIpR+jYZCcWbk1BLKlLC3IjamijJjs8nZEL4+Rf+TdqlIysWL5kWhfrmKIwsncArnQKACdbiGBrSAAYcHeIJn5855dF6c12VrxlnNHMMPOG+f8GWNDQ==</latexit>

J

<latexit sha1_base64="1h4k8PCq3dWZQn6nKSfnXN143ng=">AAAB+HicdVBdSwJBFJ21L7MPt3rsZUgC60F2RUwfArEXHw3zA3RZZsdRB2dnl5nZyBZ/SS89FNFrP6W3/k2zalBRBy4czrmXe+/xQkalsqwPI7W2vrG5ld7O7Ozu7WfNg8OODCKBSRsHLBA9D0nCKCdtRRUjvVAQ5HuMdL3pVeJ3b4mQNOA3ahYSx0djTkcUI6Ul18y28oM76p6fXbbcuN6Yu2bOKlga5TJMiF2xbE2q1UqxWIX2wrKsHFih6Zrvg2GAI59whRmSsm9boXJiJBTFjMwzg0iSEOEpGpO+phz5RDrx4vA5PNXKEI4CoYsruFC/T8TIl3Lme7rTR2oif3uJ+JfXj9So4sSUh5EiHC8XjSIGVQCTFOCQCoIVm2mCsKD6VognSCCsdFYZHcLXp/B/0ikW7HKhdF3K1eqrONLgGJyAPLDBBaiBBmiCNsAgAg/gCTwb98aj8WK8LltTxmrmCPyA8fYJhKGSYg==</latexit>

S(⇠⇤) = SBH

<latexit sha1_base64="i+hKqXXW3kzVeQrKFofhh0NP3ms=">AAAB+nicdVDLSgMxFM34rPU11aWbYBGqizIppY+FUCyIy0qf0JYhk6ZtaOZBklHL2E9x40IRt36JO//GTFtBRQ9cOJxzL/fe4wScSWVZH8bK6tr6xmZiK7m9s7u3b6YOWtIPBaFN4nNfdBwsKWcebSqmOO0EgmLX4bTtTKqx376hQjLfa6hpQPsuHnlsyAhWWrLNVD3Tu2P22ek5saN69bIxs820lbUsCyEEY4KKBUuTcrmUQyWIYksjDZao2eZ7b+CT0KWeIhxL2UVWoPoRFooRTmfJXihpgMkEj2hXUw+7VPaj+ekzeKKVARz6Qpen4Fz9PhFhV8qp6+hOF6ux/O3F4l9eN1TDUj9iXhAq6pHFomHIofJhnAMcMEGJ4lNNMBFM3wrJGAtMlE4rqUP4+hT+T1q5LCpk89f5dOViGUcCHIFjkAEIFEEFXIEaaAICbsEDeALPxr3xaLwYr4vWFWM5cwh+wHj7BOK6kyU=</latexit>

S(⇠⇤) = cSCFT



Type IIB

D=11

Dual to N=2 SCFT                         :                  

Sasaki-Einstein geometry

• SE have canonical Killing vector      dual to R-symmetry 

<latexit sha1_base64="4NEWYn6zZdq+NSwVEtv3vGe+2WM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqT0uauK4LJS+4B2GDKZTBuaeZBkCmXon7hxoYhb/8Sdf2OmraCiBy4czrmXe+9xY86ksqwPY219Y3NrO7eT393bPzg0j467MkoEoR0S8Uj0XSwpZyHtKKY47ceC4sDltOdOrjO/N6VCsii8V7OY2gEehcxnBCstOaZ56bWdylCxgErYvnEqjlmwipZlIYRgRlCtamnSaNRLqA5RZmkUwAotx3wfehFJAhoqwrGUA2TFyk6xUIxwOs8PE0ljTCZ4RAeahlhvstPF5XN4rhUP+pHQFSq4UL9PpDiQcha4ujPAaix/e5n4lzdIlF+3UxbGiaIhWS7yEw5VBLMYoMcEJYrPNMFEMH0rJGMsMFE6rLwO4etT+D/ploqoWizflQvNq1UcOXAKzsAFQKAGmuAWtEAHEDAFD+AJPBup8Wi8GK/L1jVjNXMCfsB4+wRiY5Lg</latexit>

AdS5 ⇥ SE5

<latexit sha1_base64="1ZEbbenXRLzxqT9S6U5B0grPluo=">AAACAnicdZDLSgMxFIYz9VbrrepK3ASLUBHKpPS6EKqiuKzUXqAtQybNtKGZC0mmUEpx46u4caGIW5/CnW9jxlZQ0QOBj/8/h5Pz2wFnUpnmuxFbWFxaXomvJtbWNza3kts7DemHgtA68bkvWjaWlDOP1hVTnLYCQbFrc9q0h+eR3xxRIZnv3ahxQLsu7nvMYQQrLVnJvUsrfzLyefq0V7PyR8cw4tqFRiuZMjOmaSKEYASoWDA1lMulLCpBFFm6UmBeVSv51un5JHSppwjHUraRGajuBAvFCKfTRCeUNMBkiPu0rdHDLpXdyecJU3iolR50fKGfp+Cn+n1igl0px66tO12sBvK3F4l/ee1QOaXuhHlBqKhHZouckEPlwygP2GOCEsXHGjARTP8VkgEWmCidWkKH8HUp/B8a2QwqZHLXuVTlbB5HHOyDA5AGCBRBBVyBKqgDAm7BPXgET8ad8WA8Gy+z1pgxn9kFP8p4/QD305VC</latexit>

F5 = vol(AdS5) + vol(SE5)

<latexit sha1_base64="pvSV+TqS60lWQ6A31Iyj/x9Iml8=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSal9LGriuCyUlsL7TBkMmkbmskMSaZQhv6JGxeKuPVP3Pk3ZtoKKnrgwuGce7n3Hj/mTGnH+bBya+sbm1v57cLO7t7+gX141FVRIgntkIhHsudjRTkTtKOZ5rQXS4pDn9N7f3KV+fdTKhWLxJ2exdQN8UiwISNYG8mz7Yug7VUGmoVUwfa1V/PsolNyHAchBDOCalXHkEajXkZ1iDLLoAhWaHn2+yCISBJSoQnHSvWRE2s3xVIzwum8MEgUjTGZ4BHtGyqw2eSmi8vn8MwoARxG0pTQcKF+n0hxqNQs9E1niPVY/fYy8S+vn+hh3U2ZiBNNBVkuGiYc6ghmMcCASUo0nxmCiWTmVkjGWGKiTVgFE8LXp/B/0i2XULVUua0Um5erOPLgBJyCc4BADTTBDWiBDiBgCh7AE3i2UuvRerFel605azVzDH7AevsEY9yS4Q==</latexit>

AdS4 ⇥ SE7

<latexit sha1_base64="zaX8dFUSyGYGj/XYmg6DVkCWFp0=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUTZmUoY+FUHWhy4q2FtpxyGQybWjmQZKplNL/cONCEbf+izv/xkxbQUUPXDiccy/33uPGnEllmh9GZml5ZXUtu57b2Nza3snv7rVllAhCWyTikei4WFLOQtpSTHHaiQXFgcvprTs8T/3bERWSReGNGsfUDnA/ZD4jWGnp7sKxTkYRL55614517OQLZsk0TYQQTAmqVkxN6vVaGdUgSi2NAlig6eTfe15EkoCGinAsZReZsbInWChGOJ3meomkMSZD3KddTUMcUGlPZldP4ZFWPOhHQleo4Ez9PjHBgZTjwNWdAVYD+dtLxb+8bqL8mj1hYZwoGpL5Ij/hUEUwjQB6TFCi+FgTTATTt0IywAITpYPK6RC+PoX/k3a5hCol68oqNM4WcWTBATgERYBAFTTAJWiCFiBAgAfwBJ6Ne+PReDFe560ZYzGzD37AePsE9OSRiQ==</latexit>

G4 = vol(AdS4)

<latexit sha1_base64="KKE3XN9E+ge0/FbqG3ZB2yZJgeY=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU8kWqe2t6MVjRfsB7VKyabYNzWaXJCuWpT/BiwdFvPqLvPlvzLYVVPTBwOO9GWbm+bHg2mD84eRWVtfWN/Kbha3tnd294v5BW0eJoqxFIxGprk80E1yyluFGsG6sGAl9wTr+5DLzO3dMaR7JWzONmReSkeQBp8RY6aZ/zwfFEi5ji2oVZcStYdeSer1WqdSRO7cwLsESzUHxvT+MaBIyaaggWvdcHBsvJcpwKtis0E80iwmdkBHrWSpJyLSXzk+doROrDFEQKVvSoLn6fSIlodbT0LedITFj/dvLxL+8XmKCmpdyGSeGSbpYFCQCmQhlf6MhV4waMbWEUMXtrYiOiSLU2HQKNoSvT9H/pF0pu9Wye31Walws48jDERzDKbhwDg24gia0gMIIHuAJnh3hPDovzuuiNecsZw7hB5y3T7Uijhg=</latexit>

⇠

Dual to                          SCFT: N = 1, d = 4 a / 1

V ol(SE5)

N = 2, d = 3 FS3 / 1p
V ol(SE7)

<latexit sha1_base64="7YuurrXvhcHs9l6eveEmTczimQM=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQN2VSah+7ohuXFewDOsOQSdM2NPMgyUjLML/ixoUibv0Rd/6NmbaCih4IHM65l3tyvIgzqSzrw8htbG5t7+R3C3v7B4dH5nGxJ8NYENolIQ/FwMOSchbQrmKK00EkKPY9Tvve7Drz+/dUSBYGd2oRUcfHk4CNGcFKS65ZtH2spgTzpJe6l2V7zi5cs2RVLMtCCMGMoEbd0qTValZRE6LM0iiBNTqu+W6PQhL7NFCEYymHyIqUk2ChGOE0LdixpBEmMzyhQ00D7FPpJMvsKTzXygiOQ6FfoOBS/b6RYF/Khe/pySyp/O1l4l/eMFbjppOwIIoVDcjq0DjmUIUwKwKOmKBE8YUmmAims0IyxQITpesq6BK+fgr/J71qBdUrtdtaqX21riMPTsEZKAMEGqANbkAHdAEBc/AAnsCzkRqPxovxuhrNGeudE/ADxtsnvN6URA==</latexit>

V5(⇠)• Volume obtained by volume minimisation [Martelli,Sparks,Yau 05]   

• SCFTs have global symmetries arising from KK reduction:

Flavour symmetries: from isometries of                        
<latexit sha1_base64="zsKUrwoZKG/+mwHTtTbalJCuw0Q=">AAAB6XicdVDLSgNBEOyNrxhfUY9eBoPgKeyEkMctKILH+EgMJCHMTmaTIbOzy8ysEJb8gRcPinj1j7z5N84mEVS0oKGo6qa7y4sE18Z1P5zMyura+kZ2M7e1vbO7l98/aOswVpS1aChC1fGIZoJL1jLcCNaJFCOBJ9idNzlP/bt7pjQP5a2ZRqwfkJHkPqfEWOn65mKQL7hF13UxxigluFpxLanXayVcQzi1LAqwRHOQf+8NQxoHTBoqiNZd7EamnxBlOBVsluvFmkWETsiIdS2VJGC6n8wvnaETqwyRHypb0qC5+n0iIYHW08CznQExY/3bS8W/vG5s/Fo/4TKKDZN0sciPBTIhSt9GQ64YNWJqCaGK21sRHRNFqLHh5GwIX5+i/0m7VMSVYvmqXGicLePIwhEcwylgqEIDLqEJLaDgwwM8wbMzcR6dF+d10ZpxljOH8APO2yeL441l</latexit>

SE

Baryonic symmetries: from co-dimension 2 cycles of 
<latexit sha1_base64="zsKUrwoZKG/+mwHTtTbalJCuw0Q=">AAAB6XicdVDLSgNBEOyNrxhfUY9eBoPgKeyEkMctKILH+EgMJCHMTmaTIbOzy8ysEJb8gRcPinj1j7z5N84mEVS0oKGo6qa7y4sE18Z1P5zMyura+kZ2M7e1vbO7l98/aOswVpS1aChC1fGIZoJL1jLcCNaJFCOBJ9idNzlP/bt7pjQP5a2ZRqwfkJHkPqfEWOn65mKQL7hF13UxxigluFpxLanXayVcQzi1LAqwRHOQf+8NQxoHTBoqiNZd7EamnxBlOBVsluvFmkWETsiIdS2VJGC6n8wvnaETqwyRHypb0qC5+n0iIYHW08CznQExY/3bS8W/vG5s/Fo/4TKKDZN0sciPBTIhSt9GQ64YNWJqCaGK21sRHRNFqLHh5GwIX5+i/0m7VMSVYvmqXGicLePIwhEcwylgqEIDLqEJLaDgwwM8wbMzcR6dF+d10ZpxljOH8APO2yeL441l</latexit>

SE



Black strings in AdS5 and AdS3 examples

Dual to d=4 N=1 SCFT: quiver gauge theory with flavour 
symmetries and baryonic symmetries

• Start with 

• Compactify d=4 SCFT on        and add magnetic fluxes      ,         

AdS3 ⇥ Y7

Y7

for global symmetry. Demand susy:

• If we flow to d=2 SCFT in IR then there should be a black string 
in                         with                      arising in the near horizon 
with a GK geometry       fibred as                                

ni Ma

<latexit sha1_base64="4NEWYn6zZdq+NSwVEtv3vGe+2WM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqT0uauK4LJS+4B2GDKZTBuaeZBkCmXon7hxoYhb/8Sdf2OmraCiBy4czrmXe+9xY86ksqwPY219Y3NrO7eT393bPzg0j467MkoEoR0S8Uj0XSwpZyHtKKY47ceC4sDltOdOrjO/N6VCsii8V7OY2gEehcxnBCstOaZ56bWdylCxgErYvnEqjlmwipZlIYRgRlCtamnSaNRLqA5RZmkUwAotx3wfehFJAhoqwrGUA2TFyk6xUIxwOs8PE0ljTCZ4RAeahlhvstPF5XN4rhUP+pHQFSq4UL9PpDiQcha4ujPAaix/e5n4lzdIlF+3UxbGiaIhWS7yEw5VBLMYoMcEJYrPNMFEMH0rJGMsMFE6rLwO4etT+D/ploqoWizflQvNq1UcOXAKzsAFQKAGmuAWtEAHEDAFD+AJPBup8Wi8GK/L1jVjNXMCfsB4+wRiY5Lg</latexit>

AdS5 ⇥ SE5

<latexit sha1_base64="Xrw8K6RRfy3EsSK9GoUoJJMjduc=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4KkkpfeyKblxWtA9oh5JJM21sMhmSjFBK/8GNC0Xc+j/u/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jUo0ZS2qhNLdgBgmeMRallvBurFmRAaCdYLJZep37pk2XEW3dhozX5JRxENOiXVSu3/DR5IM8gVURAhhjGFKcLWCHKnXayVcgzi1HApgheYg/94fKppIFlkqiDE9jGLrz4i2nAo2z/UTw2JCJ2TEeo5GRDLjzxbXzuGZU4YwVNpVZOFC/T4xI9KYqQxcpyR2bH57qfiX10tsWPNnPIoTyyK6XBQmAloF09fhkGtGrZg6Qqjm7lZIx0QTal1AORfC16fwf9IuFXGlWL4uFxoXqziy4AScgnOAQRU0wBVoghag4A48gCfw7Cnv0XvxXpetGW81cwx+wHv7BLtDj0I=</latexit>

⌃

<latexit sha1_base64="wfA7QKxE4ZwINb9Pwt2hhNhqyC8=">AAAB73icdVDLSgMxFM3UV62vqks3wSK4KpNS+tgV3bisaB/QDiWTZqahSWZMMkIZ+hNuXCji1t9x59+YaSuo6IELh3Pu5d57/JgzbVz3w8mtrW9sbuW3Czu7e/sHxcOjro4SRWiHRDxSfR9rypmkHcMMp/1YUSx8Tnv+9DLze/dUaRbJWzOLqSdwKFnACDZW6g9vWCjwKBwVS27ZdV2EEMwIqtdcS5rNRgU1IMosixJYoT0qvg/HEUkElYZwrPUAubHxUqwMI5zOC8NE0xiTKQ7pwFKJBdVeurh3Ds+sMoZBpGxJAxfq94kUC61nwredApuJ/u1l4l/eIDFBw0uZjBNDJVkuChIOTQSz5+GYKUoMn1mCiWL2VkgmWGFibEQFG8LXp/B/0q2UUa1cva6WWherOPLgBJyCc4BAHbTAFWiDDiCAgwfwBJ6dO+fReXFel605ZzVzDH7AefsENlCQHA==</latexit>

⌃g

<latexit sha1_base64="yqdKf7BYfRttY4Fpq1hW9cIq+L4="></latexit>

1

2⇡

Z

⌃g

FR = 2(1� g)

<latexit sha1_base64="A3WNH3FAdsv1H6/X5Dk9tQpB+R0=">AAAB+HicdVDLSgMxFM3UV62PVl26CRahopZJKX3sim5cVrQPaMuQSTNtaCYzJBmhDv0SNy4UceunuPNvzLQVVPTAhcM593LvPW7ImdK2/WGlVlbX1jfSm5mt7Z3dbG5vv62CSBLaIgEPZNfFinImaEszzWk3lBT7Lqcdd3KZ+J07KhULxK2ehnTg45FgHiNYG8nJZfs3bOTjgnBOz4RzfuLk8nbRtm2EEEwIqlZsQ+r1WgnVIEosgzxYounk3vvDgEQ+FZpwrFQP2aEexFhqRjidZfqRoiEmEzyiPUMF9qkaxPPDZ/DYKEPoBdKU0HCufp+Isa/U1HdNp4/1WP32EvEvrxdprzaImQgjTQVZLPIiDnUAkxTgkElKNJ8agolk5lZIxlhiok1WGRPC16fwf9IuFVGlWL4u5xsXyzjS4BAcgQJAoAoa4Ao0QQsQEIEH8ASerXvr0XqxXhetKWs5cwB+wHr7BE8hkjw=</latexit>

⌃(n+, n�)

Riemann surface        :    topological twist 

Spindle                     :    twist

[Ferrero,Gauntlett,Sparks]   

anti- twist
<latexit sha1_base64="v6M5I/ikDD72cdrGz8kDVM8QZ/s="></latexit>

1

2⇡

Z

⌃
FR =

n� � n+

n�n+

<latexit sha1_base64="zEDU5Fu1bpw0gnGZf0yDUUrG8hA="></latexit>

1

2⇡

Z

⌃
FR =

n� + n+

n�n+

<latexit sha1_base64="WQDHPFi0zBbUGo+N0IBTESoDsoY="></latexit>

SE5 ,! Y7 ! ⌃

[Ferrero,Gauntlett,Martelli,Perez,Sparks]   

<latexit sha1_base64="4NEWYn6zZdq+NSwVEtv3vGe+2WM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqT0uauK4LJS+4B2GDKZTBuaeZBkCmXon7hxoYhb/8Sdf2OmraCiBy4czrmXe+9xY86ksqwPY219Y3NrO7eT393bPzg0j467MkoEoR0S8Uj0XSwpZyHtKKY47ceC4sDltOdOrjO/N6VCsii8V7OY2gEehcxnBCstOaZ56bWdylCxgErYvnEqjlmwipZlIYRgRlCtamnSaNRLqA5RZmkUwAotx3wfehFJAhoqwrGUA2TFyk6xUIxwOs8PE0ljTCZ4RAeahlhvstPF5XN4rhUP+pHQFSq4UL9PpDiQcha4ujPAaix/e5n4lzdIlF+3UxbGiaIhWS7yEw5VBLMYoMcEJYrPNMFEMH0rJGMsMFE6rLwO4etT+D/ploqoWizflQvNq1UcOXAKzsAFQKAGmuAWtEAHEDAFD+AJPBup8Wi8GK/L1jVjNXMCfsB4+wRiY5Lg</latexit>

AdS5 ⇥ SE5



Can calculate     of d=2 SCFT using GK geometry. Can show that             
we can write                in terms of  a “master volume”                   
of  SE fibre                                                 

[JPG,Martelli,Sparks 19]   • Riemann surface case                                                

• Spindle case  - can be written in terms of gravitational blocks!                                             

<latexit sha1_base64="jbxUcsx7h+4h/JGJSas5Be9t2RA="></latexit>

S(⇠) =
1

b0

X

a<b<c

(~va,~vb,~vc)
�
R+

a R
+
b R

+
c �R�

a R
�
b R

�
c

�
3N2 ,

<latexit sha1_base64="apiQo/r04AXu++eliMXFSBC6sMQ="></latexit>

S(⇠) =
1

b0

�
V+
5 � V�

5

�

<latexit sha1_base64="D4qrdTTfZ25bwX5zDaC/C4o/A7s=">AAACBXicdVDLSgMxFM3UV62vUZe6CBahgpRJqX3sim7EVQVbC51hyKRpG5p5kGTEMnTjxl9x40IRt/6DO//GTFtBRQ9cOJxzL/fe40WcSWVZH0ZmYXFpeSW7mltb39jcMrd32jKMBaEtEvJQdDwsKWcBbSmmOO1EgmLf4/TaG52l/vUNFZKFwZUaR9Tx8SBgfUaw0pJr7kMN28dqSDBP2hM3OZkU7Ft23L1wjlwzbxUty0IIwZSgasXSpF6vlVANotTSyIM5mq75bvdCEvs0UIRjKbvIipSTYKEY4XSSs2NJI0xGeEC7mgbYp9JJpl9M4KFWerAfCl2BglP1+0SCfSnHvqc703vlby8V//K6serXnIQFUaxoQGaL+jGHKoRpJLDHBCWKjzXBRDB9KyRDLDBROricDuHrU/g/aZeKqFIsX5bzjdN5HFmwBw5AASBQBQ1wDpqgBQi4Aw/gCTwb98aj8WK8zlozxnxmF/yA8fYJcauXTg==</latexit>

V5(⇠, [J ])

<latexit sha1_base64="ulwxl+BuYc2PvsQBR+Wa2T/Mz2s=">AAACHHicdVDLSgMxFM3UV62vqks3wSIIQklq6WMhFN24rGAf0ClDJk3b0MyDJFMsQz/Ejb/ixoUiblwI/o2ZtoLPAxcO59yb3HvcUHClEXq3UkvLK6tr6fXMxubW9k52d6+pgkhS1qCBCGTbJYoJ7rOG5lqwdigZ8VzBWu7oIvFbYyYVD/xrPQlZ1yMDn/c5JdpITvbUvuFnroPskEjNiXBie0xkOOQOmp64Dv+t86mTzaE8Qg hjDBOCyyVkSLVaKeAKxIllkAML1J3sq90LaOQxX1NBlOpgFOpunLxMBZtm7EixkNARGbCOoT7xmOrGs+Om8MgoPdgPpClfw5n6dSImnlITzzWdHtFD9dNLxL+8TqT7lW7M/TDSzKfzj/qRgDqASVKwxyWjWkwMIVRysyukQyIJ1SbPjAnh81L4P2kW8riUL14Vc7XzRRxpcAAOwTHAoAxq4BLUQQNQcAvuwSN4su6sB+vZepm3pqzFzD74BuvtA651ows=</latexit>

⇠ = b0@'0 + bi@'i

<latexit sha1_base64="O6oqX7ZJN3p02e+AsL1GpT11E4k="></latexit>

V±
5 = V±

5 (b±i , [J±])

When the          is toric, with toric data                                              
<latexit sha1_base64="OylE433rKJ80cjBSvdxn6H1mMrg=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4KkmpfeyKIrisaGuhHUomTdvQJDMkGaEM/QU3LhRx6w+582/MtBVU9MCFwzn3cu89QSS4sQh9eJmV1bX1jexmbmt7Z3cvv3/QNmGsKWvRUIS6ExDDBFesZbkVrBNpRmQg2F0wuUj9u3umDQ/VrZ1GzJdkpPiQU2JT6eayf9bPF1ARIYQxhinB1QpypF6vlXAN4tRyKIAlmv38e28Q0lgyZakgxnQxiqyfEG05FWyW68WGRYROyIh1HVVEMuMn81tn8MQpAzgMtStl4Vz9PpEQacxUBq5TEjs2v71U/MvrxnZY8xOuotgyRReLhrGANoTp43DANaNWTB0hVHN3K6Rjogm1Lp6cC+HrU/g/aZeKuFIsX5cLjfNlHFlwBI7BKcCgChrgCjRBC1AwBg/gCTx70nv0XrzXRWvGW84cgh/w3j4Bt5+ODQ==</latexit>

SE5

<latexit sha1_base64="YnNBXeq/ToAlQ4NB2N5g00EI8uE=">AAACAXicdVDLSgMxFM3UV62vqhvBTbAIrsqklj52RTcuK9gHdsYhk6ZtaCYzJJlCGerGX3HjQhG3/oU7/8ZMraCiBy4czrmXe+/xI86Utu13K7O0vLK6ll3PbWxube/kd/faKowloS0S8lB2fawoZ4K2NNOcdiNJceBz2vHH56nfmVCpWCiu9DSiboCHgg0YwdpIXv7AmVCSTGYedphwAqxHvp9cz25OvXzBLtq2jRCCKUHVim1IvV4roRpEqWVQAAs0vfyb0w9JHFChCcdK9ZAdaTfBUjPC6SznxIpGmIzxkPYMFTigyk3mH8zgsVH6cBBKU0LDufp9IsGBUtPAN53pjeq3l4p/eb1YD2puwkQUayrI56JBzKEOYRoH7DNJieZTQzCRzNwKyQhLTLQJLWdC+PoU/k/apSKqFMuX5ULjbBFHFhyCI3ACEKiCBrgATdACBNyCe/AInqw768F6tl4+WzPWYmYf/ID1+gFhJpeC</latexit>

~va 2 Z3

<latexit sha1_base64="TzGrOiYsxKYV2ysFQdPN3bfujro=">AAAB7nicdVDLSgMxFM3UV62vqks3wSK4KkkpfeyKblxWsQ9ox5JJM21oJhOSjFBKP8KNC0Xc+j3u/BszbQUVPXDhcM693HtPoAQ3FqEPL7O2vrG5ld3O7ezu7R/kD4/aJk40ZS0ai1h3A2KY4JK1LLeCdZVmJAoE6wSTy9Tv3DNteCxv7VQxPyIjyUNOiXVS52ZA7voqGuQLqIgQwhjDlOBqBTlSr9dKuAZxajkUwArNQf69P4 xpEjFpqSDG9DBS1p8RbTkVbJ7rJ4YpQidkxHqOShIx488W587hmVOGMIy1K2nhQv0+MSORMdMocJ0RsWPz20vFv7xeYsOaP+NSJZZJulwUJgLaGKa/wyHXjFoxdYRQzd2tkI6JJtS6hHIuhK9P4f+kXSriSrF8XS40LlZxZMEJOAXnAIMqaIAr0AQtQMEEPIAn8Owp79F78V6XrRlvNXMMfsB7+wRtr4+o</latexit>

R±
a       are dual to R-charges of baryonic operators in d=4 SCFT 

associated with D3-branes wrapping susy cycles in                                             
<latexit sha1_base64="OylE433rKJ80cjBSvdxn6H1mMrg=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4KkmpfeyKIrisaGuhHUomTdvQJDMkGaEM/QU3LhRx6w+582/MtBVU9MCFwzn3cu89QSS4sQh9eJmV1bX1jexmbmt7Z3cvv3/QNmGsKWvRUIS6ExDDBFesZbkVrBNpRmQg2F0wuUj9u3umDQ/VrZ1GzJdkpPiQU2JT6eayf9bPF1ARIYQxhinB1QpypF6vlXAN4tRyKIAlmv38e28Q0lgyZakgxnQxiqyfEG05FWyW68WGRYROyIh1HVVEMuMn81tn8MQpAzgMtStl4Vz9PpEQacxUBq5TEjs2v71U/MvrxnZY8xOuotgyRReLhrGANoTp43DANaNWTB0hVHN3K6Rjogm1Lp6cC+HrU/g/aZeKuFIsX5cLjfNlHFlwBI7BKcCgChrgCjRBC1AwBg/gCTx70nv0XrzXRWvGW84cgh/w3j4Bt5+ODQ==</latexit>

SE5

<latexit sha1_base64="hIdY6UX7exIU6PDFHR1jpoBQu9g=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4Ct0hZLkFvXhMwCyQDKGn05O06Vno7hFCyBd48aCIVz/Jm39jTxJBRR8UPN6roqqeF0uhDcYfTmZjc2t7J7ub29s/ODzKH590dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXqd+954rLaLw1sxi7gZ0HApfMGqs1GLDfAEXMcaEEJQSUq1gS+r1WonUEEktiwKs0Rzm3wejiCUBDw2TVOs+wbFx51QZwSRf5AaJ5jFlUzrmfUtDGnDtzpeHLtCFVUbIj5St0KCl+n1iTgOtZ4FnOwNqJvq3l4p/ef3E+DV3LsI4MTxkq0V+IpGJUPo1GgnFmZEzSyhTwt6K2IQqyozNJmdD+PoU/U86pSKpFMutcqFxtY4jC2dwDpdAoAoNuIEmtIEBhwd4gmfnznl0XpzXVWvGWc+cwg84b58WWI0m</latexit>c
<latexit sha1_base64="KOcrubWHsH6tXQ7DKIXOFRmInR0=">AAAB8XicdVDLSgMxFM34rPVVdekmWIQKUial9LEruhFXFe0Dp0PJpJk2NJMZkoxYhv6FGxeKuPVv3Pk3ZtoKKnrgwuGce7n3Hi/iTGnb/rCWlldW19YzG9nNre2d3dzefluFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473vg89Tt3VCoWihs9iagb4KFgPiNYG+n2utC7Z6fOpXvSz+Xtom3bCCGYElSt2IbU67USqkGUWgZ5sECzn3vvDUISB1RowrFSDrIj7SZYakY4nWZ7saIRJmM8pI6hAgdUucns4ik8NsoA+qE0JTScqd8nEhwoNQk80xlgPVK/vVT8y3Ni7dfchIko1lSQ+SI/5lCHMH0fDpikRPOJIZhIZm6FZIQlJtqElDUhfH0K/yftUhFViuWrcr5xtogjAw7BESgABKqgAS5AE7QAAQI8gCfwbCnr0XqxXuetS9Zi5gD8gPX2CX3dkCw=</latexit>

S(⇠, [J ])

[Boido,JPG,Martelli,Sparks 22]   



 This provides an identification of an infinite classes of d=4 quiver 
field theories compactified on       with these                                  
solutions

AdS3 ⇥ Y7

Caveat:  provided that they both exist…

Field theory: toric case can calculate    using anomaly polynomials 
and c-extremisation: find exact agreement (off shell)

[Hosseini,Zaffaroni 19]   [JPG,Martelli,Sparks 19]   

<latexit sha1_base64="Xrw8K6RRfy3EsSK9GoUoJJMjduc=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4KkkpfeyKblxWtA9oh5JJM21sMhmSjFBK/8GNC0Xc+j/u/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jUo0ZS2qhNLdgBgmeMRallvBurFmRAaCdYLJZep37pk2XEW3dhozX5JRxENOiXVSu3/DR5IM8gVURAhhjGFKcLWCHKnXayVcgzi1HApgheYg/94fKppIFlkqiDE9jGLrz4i2nAo2z/UTw2JCJ2TEeo5GRDLjzxbXzuGZU4YwVNpVZOFC/T4xI9KYqQxcpyR2bH57qfiX10tsWPNnPIoTyyK6XBQmAloF09fhkGtGrZg6Qqjm7lZIx0QTal1AORfC16fwf9IuFXGlWL4uFxoXqziy4AScgnOAQRU0wBVoghag4A48gCfw7Cnv0XvxXpetGW81cwx+wHv7BLtDj0I=</latexit>

⌃

<latexit sha1_base64="hIdY6UX7exIU6PDFHR1jpoBQu9g=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4Ct0hZLkFvXhMwCyQDKGn05O06Vno7hFCyBd48aCIVz/Jm39jTxJBRR8UPN6roqqeF0uhDcYfTmZjc2t7J7ub29s/ODzKH590dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXqd+954rLaLw1sxi7gZ0HApfMGqs1GLDfAEXMcaEEJQSUq1gS+r1WonUEEktiwKs0Rzm3wejiCUBDw2TVOs+wbFx51QZwSRf5AaJ5jFlUzrmfUtDGnDtzpeHLtCFVUbIj5St0KCl+n1iTgOtZ4FnOwNqJvq3l4p/ef3E+DV3LsI4MTxkq0V+IpGJUPo1GgnFmZEzSyhTwt6K2IQqyozNJmdD+PoU/U86pSKpFMutcqFxtY4jC2dwDpdAoAoNuIEmtIEBhwd4gmfnznl0XpzXVWvGWc+cwg84b58WWI0m</latexit>c

[Hosseini,Hristov,Zaffaroni 19]   [Boido,JPG,Martelli,Sparks 22]   
Riemann surface:                                                
Spindle:                                                 



Black holes in AdS4 and AdS2 examples

• Analogous story for                      solutions withAdS2 ⇥ Y9

with                                 and           toric      

• Using toric data use GK geometry to calculate an off shell 
entropy function as a function of geometric twists and fluxes 

Can be identified with the entropy of magnetically charged black 
holes in                     

<latexit sha1_base64="eYnE7M6Ovz9k6Q8naZH+3aEon9U=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4KkkpfeyKIrisaB/QDiWTZtrQJDMkGaGU/oIbF4q49Yfc+Tdm2goqeuDC4Zx7ufeeIBbcWIQ+vMza+sbmVnY7t7O7t3+QPzxqmyjRlLVoJCLdDYhhgivWstwK1o01IzIQrBNMLlO/c8+04ZG6s9OY+ZKMFA85JTaVbq8G1UG+gIoIIYwxTAmuVpAj9XqthGsQp5ZDAazQHOTf+8OIJpIpSwUxpodRbP0Z0ZZTwea5fmJYTOiEjFjPUUUkM/5scescnjllCMNIu1IWLtTvEzMijZnKwHVKYsfmt5eKf3m9xIY1f8ZVnFim6HJRmAhoI5g+DodcM2rF1BFCNXe3QjommlDr4sm5EL4+hf+TdqmIK8XyTbnQuFjFkQUn4BScAwyqoAGuQRO0AAVj8ACewLMnvUfvxXtdtma81cwx+AHv7RO6p44P</latexit>
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 -Entropy as sum of gravitational blocks
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 -Can be made further explicit for toric SE7

<latexit sha1_base64="NTaBWVHS7eWJS1WsI9tUZ8C64WA="></latexit>

SE7 ,! Y9 ! ⌃

-The black holes are accelerating                  

• Spindle horizons:                

-Regular D=11 solutions                

[Boido,JPG,Martelli,Sparks 22]   



• Riemann surface case: off-shell calculation of twisted topological 
index        for certain d=3 quiver gauge theories on                

[Hosseini,Zaffaroni16]   

Find exact agreement (off-shell) [JPG,Martelli,Sparks 19]   
[Hosseini,Zaffaroni 19]   [Kim,Kim19]   

I

Together, this gives a microscopic state count for the 
entropy of asymptotically AdS4 black holes
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S1 ⇥ ⌃g

[Benini,Zaffaroni15]   

• Field Theory              

• Spindle case: Can we recover entropy from d=3 SCFT on a 
spindle? c.f. [Inglese,Martelli,Pittelli 23]   



Summary
• New geometric techniques in GK geometry to calculate 
physical observables for susy AdS2 and AdS3 solutions and 
hence susy AdS4 black holes and AdS5 black strings

• Spindle horizons lead to entropy          and central charge     in 
terms of gravitational blocks        

• Microstate counting interpretation of black hole entropy for 
infinite classes of susy black holes.                                     
Identification of infinite classes of d=2 SCFTs         

• Can similar geometric techniques be developed for other classes 
of supersymmetric AdS solutions/AdS black holes?

• Spindles: better field theory understanding? Higher dimensional 
generalisations…

Many avenues for further work

[Cheung,Fry,JPG,Sparks 22]   
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