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• Basic examples of AdS/CFT:

Wrapped branes and susy AdS/CFT [Maldacena, Nunez 00]   

<latexit sha1_base64="0/A/xvoVSleA9Eslqh5YPHBnauA=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwVSbFvnZVNy4rtQ9oxyGTybShmQdJRqhDv8SNC0Xc+inu/BszbQUVPXDhcM693HuPG3MmlWV9GCura+sbm7mt/PbO7l7B3D/oyigRhHZIxCPRd7GknIW0o5jitB8LigOX0547ucz83h0VkkXhjZrG1A7wKGQ+I1hpyTEL517bqQwVC6iE7duKYxatkmVZCCGYEVSrWpo0GvUyqkOUWRpFsETLMd+HXkSSgIaKcCzlAFmxslMsFCOczvLDRNIYkwke0YGmIdaL7HR++AyeaMWDfiR0hQrO1e8TKQ6knAau7gywGsvfXib+5Q0S5dftlIVxomhIFov8hEMVwSwF6DFBieJTTTARTN8KyRgLTJTOKq9D+PoU/k+65RKqlsrXZ8XmxTKOHDgCx+AUIFADTXAFWqADCEjAA3gCz8a98Wi8GK+L1hVjOXMIfsB4+wTNcZKO</latexit>

AdS5 ⇥ S5

<latexit sha1_base64="PRRn9XuqYmIXsSwZg87SmoD3azk=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqzIppY9d1Y3LSu0D2nHIZDJtaOZBkhHq0C9x40IRt36KO//GTFtBRQ9cOJxzL/fe48acSWVZH0ZubX1jcyu/XdjZ3dsvmgeHPRklgtAuiXgkBi6WlLOQdhVTnA5iQXHgctp3p5eZ37+jQrIovFGzmNoBHofMZwQrLTlm8dzrONWRYgGVsHNbd8ySVbYsCyEEM4LqNUuTZrNRQQ2IMkujBFZoO+b7yItIEtBQEY6lHCIrVnaKhWKE03lhlEgaYzLFYzrUNMR6kZ0uDp/DU6140I+ErlDBhfp9IsWBlLPA1Z0BVhP528vEv7xhovyGnbIwThQNyXKRn3CoIpilAD0mKFF8pgkmgulbIZlggYnSWRV0CF+fwv9Jr1JGtXLlulpqXaziyINjcALOAAJ10AJXoA26gIAEPIAn8GzcG4/Gi/G6bM0Zq5kj8APG2yfO65KP</latexit>

AdS4 ⇥ S7

<latexit sha1_base64="xB4Hh+tmHkJ6nvNxqVgc0HEzLs4=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqzIppY9d1Y3LSu0D2nHIZDJtaOZBkhHq0C9x40IRt36KO//GTFtBRQ9cOJxzL/fe48acSWVZH0ZubX1jcyu/XdjZ3dsvmgeHPRklgtAuiXgkBi6WlLOQdhVTnA5iQXHgctp3p5eZ37+jQrIovFGzmNoBHofMZwQrLTlm8dzrOPWRYgGVsHNbdcySVbYsCyEEM4LqNUuTZrNRQQ2IMkujBFZoO+b7yItIEtBQEY6lHCIrVnaKhWKE03lhlEgaYzLFYzrUNMR6kZ0uDp/DU6140I+ErlDBhfp9IsWBlLPA1Z0BVhP528vEv7xhovyGnbIwThQNyXKRn3CoIpilAD0mKFF8pgkmgulbIZlggYnSWRV0CF+fwv9Jr1JGtXLlulpqXaziyINjcALOAAJ10AJXoA26gIAEPIAn8GzcG4/Gi/G6bM0Zq5kj8APG2yfPCZKP</latexit>

AdS7 ⇥ S4

D3-branes          : <latexit sha1_base64="dt3ZylntkUrKLVFEM8CLXNinoKM=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCpzAdJMst6MVjBLNAMoSeTk/SpGehu0aJQ77EiwdFvPop3vwbe5IIKvqg4PFeFVX1vFgKDY7zYeXW1jc2t/LbhZ3dvf2ifXDY0VGiGG+zSEaq51HNpQh5GwRI3osVp4EnedebXmZ+95YrLaLwBmYxdwM6DoUvGAUjDe3iQHIflBhPgCoV3Q3tklN2HIcQgjNCalXHkEajXiF1TDLLoIRWaA3t98EoYknAQ2CSat0nTgxuShUIJvm8MEg0jymb0jHvGxrSgGs3XRw+x6dGGWE/UqZCwAv1+0RKA61ngWc6AwoT/dvLxL+8fgJ+3U1FGCfAQ7Zc5CcSQ4SzFPBIKM5AzgyhTAlzK2YTqigDk1XBhPD1Kf6fdCplUi1Xrs9LzYtVHHl0jE7QGSKohproCrVQGzGUoAf0hJ6te+vRerFel605azVzhH7AevsEuZaTzg==</latexit>$
<latexit sha1_base64="Q04znc/ijWZ/4LbofjKy6m5ZgNc="></latexit>

d = 4, N = 4 SYM

M2-branes          :                          

M5-branes          :                          <latexit sha1_base64="dt3ZylntkUrKLVFEM8CLXNinoKM=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCpzAdJMst6MVjBLNAMoSeTk/SpGehu0aJQ77EiwdFvPop3vwbe5IIKvqg4PFeFVX1vFgKDY7zYeXW1jc2t/LbhZ3dvf2ifXDY0VGiGG+zSEaq51HNpQh5GwRI3osVp4EnedebXmZ+95YrLaLwBmYxdwM6DoUvGAUjDe3iQHIflBhPgCoV3Q3tklN2HIcQgjNCalXHkEajXiF1TDLLoIRWaA3t98EoYknAQ2CSat0nTgxuShUIJvm8MEg0jymb0jHvGxrSgGs3XRw+x6dGGWE/UqZCwAv1+0RKA61ngWc6AwoT/dvLxL+8fgJ+3U1FGCfAQ7Zc5CcSQ4SzFPBIKM5AzgyhTAlzK2YTqigDk1XBhPD1Kf6fdCplUi1Xrs9LzYtVHHl0jE7QGSKohproCrVQGzGUoAf0hJ6te+vRerFel605azVzhH7AevsEuZaTzg==</latexit>$
<latexit sha1_base64="dt3ZylntkUrKLVFEM8CLXNinoKM=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCpzAdJMst6MVjBLNAMoSeTk/SpGehu0aJQ77EiwdFvPop3vwbe5IIKvqg4PFeFVX1vFgKDY7zYeXW1jc2t/LbhZ3dvf2ifXDY0VGiGG+zSEaq51HNpQh5GwRI3osVp4EnedebXmZ+95YrLaLwBmYxdwM6DoUvGAUjDe3iQHIflBhPgCoV3Q3tklN2HIcQgjNCalXHkEajXiF1TDLLoIRWaA3t98EoYknAQ2CSat0nTgxuShUIJvm8MEg0jymb0jHvGxrSgGs3XRw+x6dGGWE/UqZCwAv1+0RKA61ngWc6AwoT/dvLxL+8fgJ+3U1FGCfAQ7Zc5CcSQ4SzFPBIKM5AzgyhTAlzK2YTqigDk1XBhPD1Kf6fdCplUi1Xrs9LzYtVHHl0jE7QGSKohproCrVQGzGUoAf0hJ6te+vRerFel605azVzhH7AevsEuZaTzg==</latexit>$

<latexit sha1_base64="uWPPu1xL1cSkAWILVFy8/2dGn7w=">AAACA3icdVDLSgMxFM34rPVVdaebYBEqlJIU6WNRKLpxJRXsA9pSMplMG5p5kGSEMhTc+CtuXCji1p9w59+YaSuo6AmBwzn3cu89dii40gh9WEvLK6tr66mN9ObW9s5uZm+/pYJIUtakgQhkxyaKCe6zpuZasE4oGfFswdr2+CLx27dMKh74N3oSsr5Hhj53OSXaSIPMoVMr5XvmxT2P6BElAl5NazmUL54OMllUQAhhjGFCcLmEDKlWK0VcgTixDLJggcYg895zAhp5zNdUEKW6GIW6HxOpORVsmu5FioWEjsmQdQ31icdUP57dMIUnRnGgG0jzfQ1n6veOmHhKTTzbVCaLqt9eIv7ldSPtVvox98NIM5/OB7mRgDqASSDQ4ZJRLSaGECq52RXSEZGEahNb2oTwdSn8n7SKBVwqFK/PsvXzRRwpcASOQQ5gUAZ1cAkaoAkouAMP4Ak8W/fWo/Vivc5Ll6xFzwH4AevtE8wTlbc=</latexit>

d = 6, N = (0, 2)

<latexit sha1_base64="bAE3kDcABm75zqHHOHHfkG2zLA8=">AAAB/HicdVBNS0JBFJ1nX2Zflss2QxK0CHlj4cciMNtEEBikCSoybxx1cN4HM/dF8rC/0qZFEW37Ie36N81Tg4o6lwuHc+5l7hwnkEKDbX9YiYXFpeWV5GpqbX1jcyu9vdPQfqgYrzNf+qrpUM2l8HgdBEjeDBSnriP5jTM6i/2bW6608L1rGAe849KBJ/qCUTBSN53pnRwdtuMCfgfRafXictJNZ+2cbduEEBwTUizYhpTLpTwpYRJbBlk0R62bfm/3fBa63AMmqdYtYgfQiagCwSSfpNqh5gFlIzrgLUM96nLdiabHT/C+UXq47yvTHuCp+n0joq7WY9cxky6Fof7txeJfXiuEfqkTCS8IgXts9lA/lBh8HCeBe0JxBnJsCGVKmFsxG1JFGZi8UiaEr5/i/0kjnyOFXP7qOFupzuNIol20hw4QQUVUQeeohuqIoTF6QE/o2bq3Hq0X63U2mrDmOxn0A9bbJ0OKk+k=</latexit>

d = 3, ABJM

• Wrap the brane world volume:
<latexit sha1_base64="/kmOoA3hOztSS/euNOIeoz4/og4="></latexit>

R1,k ⇥ ⌃p

• Preserve susy?

• Follow RG to IR - new examples of AdS/CFT?

<latexit sha1_base64="Q0v6MrY00IEzvgbDugJ4YyeAQn8=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwIWVSpY9d0Y3LKvYB7VgyaaYNzWSGJFMow/yJGxeKuPVP3Pk3ZtoKKnogcDjnXu7J8SLOlHacDyu3srq2vpHfLGxt7+zu2fsHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k6vM70ypVCwUd3oWUTfAI8F8RrA20sC2+wHWY89LbtP7BJ2dpwO76JQcx0EIwYygasUxpF6vlVENoswyKIIlmgP7vT8MSRxQoQnHSvWQE2k3wVIzwmla6MeKRphM8Ij2DBU4oMpN5slTeGKUIfRDaZ7QcK5+30hwoNQs8MxkllP99jLxL68Xa7/mJkxEsaaCLA75MYc6hFkNcMgkJZrPDMFEMpMVkjGWmGhTVsGU8PVT+D9pl0uoUirfXBQbl8s68uAIHINTgEAVNMA1aIIWIGAKHsATeLYS69F6sV4XozlruXMIfsB6+wRgkJOC</latexit>

R1,3

<latexit sha1_base64="oWwd957GKQ/HSXTbxpQhSRe26aA=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwIWVStI9d0Y3LKvYB7VgyaaYNzWSGJFMow/yJGxeKuPVP3Pk3ZtoKKnogcDjnXu7J8SLOlHacDyu3srq2vpHfLGxt7+zu2fsHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k6vM70ypVCwUd3oWUTfAI8F8RrA20sC2+wHWY89LbtP7BJ1dpAO76JQcx0EIwYygasUxpF6vlVENoswyKIIlmgP7vT8MSRxQoQnHSvWQE2k3wVIzwmla6MeKRphM8Ij2DBU4oMpN5slTeGKUIfRDaZ7QcK5+30hwoNQs8MxkllP99jLxL68Xa7/mJkxEsaaCLA75MYc6hFkNcMgkJZrPDMFEMpMVkjGWmGhTVsGU8PVT+D9pl0uoUirfnBcbl8s68uAIHINTgEAVNMA1aIIWIGAKHsATeLYS69F6sV4XozlruXMIfsB6+wRjmpOE</latexit>

R1,5

<latexit sha1_base64="f0B318M8w1T7Hj/RwDyi6CTGDRE=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwISUZpI9d0Y3LKrYV2rFk0kwbmnmQZAplmD9x40IRt/6JO//GTFtBRQ8EDufcyz05Xiy40gh9WIWV1bX1jeJmaWt7Z3fP3j/oqCiRlLVpJCJ55xHFBA9ZW3Mt2F0sGQk8wbre5DL3u1MmFY/CWz2LmRuQUch9Tok20sC2+wHRY89Lb7L7FJ852cAuowpCCGMMc4JrVWRIo1F3cB3i3DIogyVaA/u9P4xoErBQU0GU6mEUazclUnMqWFbqJ4rFhE7IiPUMDUnAlJvOk2fwxChD6EfSvFDDufp9IyWBUrPAM5N5TvXby8W/vF6i/bqb8jBONAvp4pCfCKgjmNcAh1wyqsXMEEIlN1khHRNJqDZllUwJXz+F/5OOU8HVinN9Xm5eLOsogiNwDE4BBjXQBFegBdqAgil4AE/g2UqtR+vFel2MFqzlziH4AevtE18Lk4E=</latexit>

R1,2



• Geometric viewpoint:

<latexit sha1_base64="/kmOoA3hOztSS/euNOIeoz4/og4="></latexit>

R1,k ⇥ ⌃p

• Susy can be preserved by a “topological twist” [Witten 88]   

Couple the SCFT on                     to background R-symmetry 
currents

<latexit sha1_base64="DcDL96lshK1CXKRDa1L6QNkJVe4="></latexit>

(@µ + 1
4!µ · �+Aµ · �)✏ = 0

constant spinors on 
<latexit sha1_base64="bcs8Ep6B1lXmkOanv5GISmNFgX8=">AAAB73icdVDLSgMxFM34rPVVdekmWARXJSnSx67oxmVF+4B2KJk004YmmTHJCGXoT7hxoYhbf8edf2OmraCiBy4czrmXe+8JYsGNRejDW1ldW9/YzG3lt3d29/YLB4dtEyWashaNRKS7ATFMcMVallvBurFmRAaCdYLJZeZ37pk2PFK3dhozX5KR4iGnxDqp27/hI0kG8aBQRCWEEMYYZgRXK8iRer1WxjWIM8uhCJZoDgrv/WFEE8mUpYIY08Motn5KtOVUsFm+nxgWEzohI9ZzVBHJjJ/O753BU6cMYRhpV8rCufp9IiXSmKkMXKckdmx+e5n4l9dLbFjzU67ixDJFF4vCREAbwex5OOSaUSumjhCqubsV0jHRhFoXUd6F8PUp/J+0yyVcKZWvz4uNi2UcOXAMTsAZwKAKGuAKNEELUCDAA3gCz96d9+i9eK+L1hVvOXMEfsB7+wRDUJAj</latexit>

⌃p

Wrap branes about a calibrated cycle in a special holonomy 
manifold

[Bershadksy,Sadov,Vafa 95]  



• e.g. M5 wrapping  holomorphic two-cycles:

M5 wrapped on                   :    
<latexit sha1_base64="lxvPJNLTxmRIXWl/nnosdf6Sskc=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwVTJB+tgVu3FZ0T6kCWEynbRDJw9mJkINxV9x40IRt/6HO//GSVtBRQ9cOJxzL/fe4yecSWVZH8bS8srq2npho7i5tb2za+7td2ScCkLbJOax6PlYUs4i2lZMcdpLBMWhz2nXHzdzv3tLhWRxdK0mCXVDPIxYwAhWWvLMQ+eKDUPs2Y5MfUkVbN54tmeWrLJlWQghmBNUrVia1Os1G9Ugyi2NElig5ZnvziAmaUgjRTiWso+sRLkZFooRTqdFJ5U0wWSMh7SvaYRDKt1sdv0UnmhlAINY6IoUnKnfJzIcSjkJfd0ZYjWSv71c/MvrpyqouRmLklTRiMwXBSmHKoZ5FHDABCWKTzTBRDB9KyQjLDBROrCiDuHrU/g/6dhlVCnbl2elxvkijgI4AsfgFCBQBQ1wAVqgDQi4Aw/gCTwb98aj8WK8zluXjMXMAfgB4+0TxaCUzQ==</latexit>

⌃2 ⇢ CY2

IR dual to :                                                 
<latexit sha1_base64="myBdVp+Z/iW6yAxi1FbGQxN/udw="></latexit>

d = 4, N = 2 SCFT

M5 wrapped on                   :

IR dual to :                                                 

<latexit sha1_base64="ct/mfmSIC7c4Rd9qkkQvQfiS6Iw=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5iOkuUWzMVjRLNIZhh6Oj1Jk56F7h4hDsFf8eJBEa/+hzf/xp4kgoo+KHi8V0VVPS/mTCrL+jByS8srq2v59cLG5tb2jrm715FRIghtk4hHoudhSTkLaVsxxWkvFhQHHqddb9zM/O4tFZJF4bWaxNQJ8DBkPiNYack1D+wrNgywW7Zl4kmqYPPGPXXNolWyLAshBDOCqhVLk3q9VkY1iDJLowgWaLnmuz2ISBLQUBGOpewjK1ZOioVihNNpwU4kjTEZ4yHtaxrigEonnV0/hcdaGUA/ErpCBWfq94kUB1JOAk93BliN5G8vE//y+onya07KwjhRNCTzRX7CoYpgFgUcMEGJ4hNNMBFM3wrJCAtMlA6soEP4+hT+TzrlEqqUypdnxcb5Io48OARH4AQgUAUNcAFaoA0IuAMP4Ak8G/fGo/FivM5bc8ZiZh/8gPH2CccklM4=</latexit>

⌃2 ⇢ CY3

<latexit sha1_base64="0xKq0rKFDnnYo36VyRvXZcKx6n0="></latexit>

d = 4, N = 1 SCFT

[Maldacena, Nunez 00]  

[Bah,Beem,Bobev,Wecht 11][…]  

<latexit sha1_base64="NGNMTC+b3DCHgjNW3llPWA39ei4="></latexit>

AdS7 ⇥ S4 ! AdS5 ⇥ “⌃2 ⇥ S4”

<latexit sha1_base64="NGNMTC+b3DCHgjNW3llPWA39ei4="></latexit>

AdS7 ⇥ S4 ! AdS5 ⇥ “⌃2 ⇥ S4”



• Analogous story for D3-branes and M2-branes wrapped on 
<latexit sha1_base64="+ZDWtlNRPjUUkP3SF4kmV+t8i28=">AAAB73icdVDLSgMxFM34rPVVdekmWARXJSnSx67oxmVF+4B2KJk004YmmTHJCGXoT7hxoYhbf8edf2OmraCiBy4czrmXe+8JYsGNRejDW1ldW9/YzG3lt3d29/YLB4dtEyWashaNRKS7ATFMcMVallvBurFmRAaCdYLJZeZ37pk2PFK3dhozX5KR4iGnxDqp27/hI0kG5UGhiEoIIYwxzAiuVpAj9XqtjGsQZ5ZDESzRHBTe+8OIJpIpSwUxpodRbP2UaMupYLN8PzEsJnRCRqznqCKSGT+d3zuDp04ZwjDSrpSFc/X7REqkMVMZuE5J7Nj89jLxL6+X2LDmp1zFiWWKLhaFiYA2gtnzcMg1o1ZMHSFUc3crpGOiCbUuorwL4etT+D9pl0u4UipfnxcbF8s4cuAYnIAzgEEVNMAVaIIWoECAB/AEnr0779F78V4XrSvecuYI/ID39gnlSY/l</latexit>

⌃2

• For M5-branes and D3-branes can also wrap on higher 
dimensional cycles [Gauntlett,Kim,Waldram 00][…]  

[Maldacena, Nunez 00][JPG,Kim,Waldram 01][Benini,Bobev 13]….  

• Many other developments - eg involving SE spaces

D3
SE5

M2
SE7

and then wrap world-volume on a two-cycle with a 
topological twist [Benini,Bobev,Crichigno 15][…]  



Here: D3, M2 and M5-branes wrapped on a spindle

Susy NOT via the usual topological twist!

Spindle has orbifold singularities!



Spindle

• Topologically a two-sphere

• Has conical deficits at poles

<latexit sha1_base64="vJfw6v8PB9h3cxPHiMf2siKYhO8=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyxCRS2TIn3sim5cVrQPaIchk2ba0ExmSDJCLf0SNy4UceunuPNvzNQKKnrgwuGce7n3Hj/mTGnHebcyS8srq2vZ9dzG5tZ23t7ZbasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHH1+kfueWSsUicaMnMXVDPBQsYARrI3l2vn/NhiEuCu/0RHjHR55dcEqO4yCEYEpQteIYUq/XyqgGUWoZFMACTc9+6w8ikoRUaMKxUj3kxNqdYqkZ4XSW6yeKxpiM8ZD2DBU4pMqdzg+fwUOjDGAQSVNCw7n6fWKKQ6UmoW86Q6xH6reXin95vUQHNXfKRJxoKsjnoiDhUEcwTQEOmKRE84khmEhmboVkhCUm2mSVMyF8fQr/J+1yCVVK5auzQuN8EUcW7IMDUAQIVEEDXIImaAECEnAPHsGTdWc9WM/Wy2drxlrM7IEfsF4/AE6Fkjo=</latexit>

⌃(n�, n+)

<latexit sha1_base64="WzTb8a/C2wrpW49E3FdsFPRvCCw=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFqAvLZJA+dkU3LivYB3RKyaSZNjSTGZKMUIbZ+CtuXCji1s9w59+YaSuo6IELh3Pu5d57vIgzpW37w8qtrK6tb+Q3C1vbO7t7xf2DjgpjSWibhDyUPQ8rypmgbc00p71IUhx4nHa96VXmd++oVCwUt3oW0UGAx4L5jGBtpGHxyHEjVkbnri8xSVCaiKEbBenZsFiyK7ZtI4RgRlCtahvSaNQdVIcoswxKYInWsPjujkISB1RowrFSfWRHepBgqRnhNC24saIRJlM8pn1DBQ6oGiTzB1J4apQR9ENpSmg4V79PJDhQahZ4pjPAeqJ+e5n4l9ePtV8fJExEsaaCLBb5MYc6hFkacMQkJZrPDMFEMnMrJBNsotAms4IJ4etT+D/pOBVUrTg3F6Xm5TKOPDgGJ6AMEKiBJrgGLdAGBKTgATyBZ+veerRerNdFa85azhyCH7DePgHsFZYD</latexit>

2⇡(1� 1

n±
)

<latexit sha1_base64="F3KX9BMV3T3AZ9U8oIehbyXYpcY=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgqkyK9LErunElFewDOsOQSdM2NJMZkoxYhvkVNy4UceuPuPNvzLQVVPRA4HDOvdyTE8ScKe04H1ZhbX1jc6u4XdrZ3ds/sA/LPRUlktAuiXgkBwFWlDNBu5ppTgexpDgMOO0Hs8vc799RqVgkbvU8pl6IJ4KNGcHaSL5dFr4bhy4Tboj1NAjS68y3K07VcRyEEMwJatQdQ1qtZg01IcotgwpYoePb7+4oIklIhSYcKzVETqy9FEvNCKdZyU0UjTGZ4QkdGipwSJWXLrJn8NQoIziOpHlCw4X6fSPFoVLzMDCTeUL128vFv7xhosdNL2UiTjQVZHlonHCoI5gXAUdMUqL53BBMJDNZIZliiYk2dZVMCV8/hf+TXq2K6tXazXmlfbGqowiOwQk4Awg0QBtcgQ7oAgLuwQN4As9WZj1aL9brcrRgrXaOwA9Yb5+0vJTl</latexit>

n± 2 N

<latexit sha1_base64="ofKVzWxJffx7Vu3iJ1K4jJpuL9U="></latexit>

⌃ = WCP1(n�, n+)•  

• Constant curvature metrics don’t exist on       <latexit sha1_base64="+F0l/SDZEcVAcxdyNIZB4CGTFAo=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXZVKkj13RjcuK9gHtUDJppo3NY0gyQhn6D25cKOLW/3Hn35hpK6jogQuHc+7l3nvCmDNjff/DW1ldW9/YzG3lt3d29/YLB4dtoxJNaIsornQ3xIZyJmnLMstpN9YUi5DTTji5zPzOPdWGKXlrpzENBB5JFjGCrZPa/Rs2EnhQKPol3/cRQjAjqFrxHanXa2VUgyizHIpgieag8N4fKpIIKi3h2Jge8mMbpFhbRjid5fuJoTEmEzyiPUclFtQE6fzaGTx1yhBGSruSFs7V7xMpFsZMReg6BbZj89vLxL+8XmKjWpAyGSeWSrJYFCUcWgWz1+GQaUosnzqCiWbuVkjGWGNiXUB5F8LXp/B/0i6XUKVUvj4vNi6WceTAMTgBZwCBKmiAK9AELUDAHXgAT+DZU96j9+K9LlpXvOXMEfgB7+0Tup+PQA==</latexit>

⌃

• Euler character
<latexit sha1_base64="yHoUjv9lLrcRc4tpAzL3SuXTWNU=">AAACCXicdVDLSgMxFM3UV62vUZdugkUQimVSpI+FUHTjsoJ9QFtKJs20oZnMkGSEMszWjb/ixoUibv0Dd/6NmbZCFT1w4eSce8m9xw05U9pxPq3Myura+kZ2M7e1vbO7Z+8ftFQQSUKbJOCB7LhYUc4EbWqmOe2EkmLf5bTtTq5Sv31HpWKBuNXTkPZ9PBLMYwRrIw1s2CNjdtHzJCYxSmIxOEsKS69CMrDzTtFxHIQQTAmqlB1DarVqCVUhSi2DPFigMbA/esOARD4VmnCsVBc5oe7HWGpGOE1yvUjREJMJHtGuoQL7VPXj2SUJPDHKEHqBNCU0nKnLEzH2lZr6run0sR6r314q/uV1I+1V+zETYaSpIPOPvIhDHcA0FjhkkhLNp4ZgIpnZFZIxNjloE17OhPB9KfyftEpFVC6Wbs7z9ctFHFlwBI7BKUCgAurgGjRAExBwDx7BM3ixHqwn69V6m7dmrMXMIfgB6/0Li5OaRA==</latexit>

� =
1

n�
+

1

n+

<latexit sha1_base64="IIRm+lvXQbqVn8lwYlTcXtq5FeQ=">AAAB9XicdVDLSgMxFM3UV62vqks3wSJU1DIp0sdCKLpxWcHaQjsOmTTThmYyQ5JRytD/cONCEbf+izv/xkxbQUUPXDiccy/33uNFnClt2x9WZmFxaXklu5pbW9/Y3Mpv79yoMJaEtkjIQ9nxsKKcCdrSTHPaiSTFgcdp2xtdpH77jkrFQnGtxxF1AjwQzGcEayPdDolfFO7RsXBPDs+Qmy/YJdu2EUIwJahasQ2p12tlVIMotQwKYI6mm3/v9UMSB1RowrFSXWRH2kmw1IxwOsn1YkUjTEZ4QLuGChxQ5STTqyfwwCh96IfSlNBwqn6fSHCg1DjwTGeA9VD99lLxL68ba7/mJExEsaaCzBb5MYc6hGkEsM8kJZqPDcFEMnMrJEMsMdEmqJwJ4etT+D+5KZdQpVS+Oi00zudxZMEe2AdFgEAVNMAlaIIWIECCB/AEnq1769F6sV5nrRlrPrMLfsB6+wSjGpFR</latexit>

hcf(n+, n�) = 1



• D3-branes wrapped on a spindle     - dual SCFT

• M2-branes wrapped on spindle         - dual SCQM 

UV: near horizon limit of accelerating AdS4 black holes!

Plan

IR physics: new interpretation of type IIB           solutions  first 
found in 2006 and precision AdS/CFT test of conjectured dual!

<latexit sha1_base64="c6spywNb+TJdDQ+5Ju89pUm12uQ=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4KkmVPnZVNy4rOm2hHUomk2lDM5khyQil9BvcuFDErR/kzr8x01ZQ0QMXDufcy733+Ing2iD04eRWVtfWN/Kbha3tnd294v5BW8eposylsYhV1yeaCS6Za7gRrJsoRiJfsI4/vsr8zj1TmsfyzkwS5kVkKHnIKTFWci+C28HZoFhCZYQQxhhmBNeqyJJGo17BdYgzy6IElmgNiu/9IKZpxKShgmjdwygx3pQow6lgs0I/1SwhdEyGrGepJBHT3nR+7AyeWCWAYaxsSQPn6veJKYm0nkS+7YyIGenfXib+5fVSE9a9KZdJapiki0VhKqCJYfY5DLhi1IiJJYQqbm+FdEQUocbmU7AhfH0K/yftShlXy5Wb81LzchlHHhyBY3AKMKiBJrgGLeACCjh4AE/g2ZHOo/PivC5ac85y5hD8gPP2CWu/jnM=</latexit>

AdS3

IR: new            solutions
<latexit sha1_base64="O0HpPCwVylLmC2j+ci90DMEDuWo=">AAAB7HicdVDLSgMxFM34rPVVdekmWARXJRmkj13VjcuKTltoh5LJZNrQTGZIMkIp/QY3LhRx6we582/MtBVU9MCFwzn3cu89QSq4Ngh9OCura+sbm4Wt4vbO7t5+6eCwrZNMUebRRCSqGxDNBJfMM9wI1k0VI3EgWCcYX+V+554pzRN5ZyYp82MylDzilBgreRfh7cAdlMqoghDCGMOc4FoVWdJo1F1chzi3LMpgidag9N4PE5rFTBoqiNY9jFLjT4kynAo2K/YzzVJCx2TIepZKEjPtT+fHzuCpVUIYJcqWNHCufp+YkljrSRzYzpiYkf7t5eJfXi8zUd2fcplmhkm6WBRlApoE5p/DkCtGjZhYQqji9lZIR0QRamw+RRvC16fwf9J2K7hacW/Oy83LZRwFcAxOwBnAoAaa4Bq0gAco4OABPIFnRzqPzovzumhdcZYzR+AHnLdPajuOcg==</latexit>

AdS2

• (M5-branes)

<latexit sha1_base64="O0+SYkBH9FOnoZtC2D06tXREZZs=">AAAB/3icdVDLSgMxFM34rPU1KrhxEyxChVKSQfpYFIpuXEkF+4C2lEyatqGZB0lGKGMX/oobF4q49Tfc+Tdm2goqeiBwOOde7slxQ8GVRujDWlpeWV1bT22kN7e2d3btvf2GCiJJWZ0GIpAtlygmuM/qmmvBWqFkxHMFa7rji8Rv3jKpeODf6EnIuh4Z+nzAKdFG6tmH/YqTgx2P6BElIr6aVrIo55z27AzKI4QwxjAhuFhAhpTLJQeXIE4sgwxYoNaz3zv9gEYe8zUVRKk2RqHuxkRqTgWbpjuRYiGhYzJkbUN94jHVjWf5p/DEKH04CKR5voYz9ftGTDylJp5rJpOg6reXiH957UgPSt2Y+2GkmU/nhwaRgDqASRmwzyWjWkwMIVRykxXSEZGEalNZ2pTw9VP4P2k4eVzIO9dnmer5oo4UOALHIAswKIIquAQ1UAcU3IEH8ASerXvr0XqxXuejS9Zi5wD8gPX2CXhylHs=</latexit>

d = 2,N = (0, 2)

<latexit sha1_base64="FmThdLRkuy39YoIpZ3M4dg0f7iw=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXJRmkj4VQdONKKtgHtEPJpJk2NJMZk0yhDP0ONy4UcevHuPNvzLQVVPRA4HDOvdyT48eCa4PQh7Oyura+sZnbym/v7O7tFw4OWzpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x1eZ354wpXkk78w0Zl5IhpIHnBJjJa8XEjOiRKQ3swu3XyiiEkIIYwwzgitlZEmtVnVxFeLMsiiCJRr9wntvENEkZNJQQbTuYhQbLyXKcCrYLN9LNIsJHZMh61oqSci0l85Dz+CpVQYwiJR90sC5+n0jJaHW09C3k1lI/dvLxL+8bmKCqpdyGSeGSbo4FCQCmghmDcABV4waMbWEUMVtVkhHRBFqbE95W8LXT+H/pOWWcLnk3p4X65fLOnLgGJyAM4BBBdTBNWiAJqDgHjyAJ/DsTJxH58V5XYyuOMudI/ADztsnzsGSJA==</latexit>

N = 2



Type IIB

D=11

Dual to N=1SCFT in d=4

Dual to N=2 SCFT in d=3

D3
CY3

SE5

M2
SE7

CY4

AdS/CFT and Sasaki-Einstein manifolds

dr2 + r2ds2(SE5)

<latexit sha1_base64="E+CZzGcxfZ6CNIBsI/JM2H5Yra0=">AAACBHicdZDLSgMxFIYz9VbrbdRlN8EiVIQyGbSXhVAVwWWl9gJtLZlM2oZmLiQZoZQu3Pgqblwo4taHcOfbmGkrqOiBhI//P4fk/E7ImVSW9WEkFhaXlleSq6m19Y3NLXN7py6DSBBaIwEPRNPBknLm05piitNmKCj2HE4bzvA89hu3VEgW+NdqFNKOh/s+6zGClZa6ZtqVN/ZJfGVP3Wr3+OBwytULjV0zY+Usy0IIwRhQIW9pKJWKNipCFFu6MmBela753nYDEnnUV4RjKVvIClVnjIVihNNJqh1JGmIyxH3a0uhjj8rOeLrEBO5rxYW9QOjjKzhVv0+MsSflyHN0p4fVQP72YvEvrxWpXrEzZn4YKeqT2UO9iEMVwDgR6DJBieIjDZgIpv8KyQALTJTOLaVD+NoU/g91O4fyOfvqKFM+m8eRBGmwB7IAgQIog0tQATVAwB14AE/g2bg3Ho0X43XWmjDmM7vgRxlvnzv6le0=</latexit>

ds2 = ds2(AdS5) + ds2(SE5)
<latexit sha1_base64="w/byVvWf9baZElcoO0g22XpapCo=">AAACAXicdZDLSgMxFIYz9VbrrepGcBMsQkUok2JvC6EqistK7QXaMmTSTBuauZBkCqXUja/ixoUibn0Ld76NmbaCih4IfPz/OZyc3w44k8o0P4zYwuLS8kp8NbG2vrG5ldzeqUs/FITWiM990bSxpJx5tKaY4rQZCIpdm9OGPbiI/MaQCsl871aNAtpxcc9jDiNYaclK7l1ZudOhz9Nn3aqVOzqOsHqpyUqmzIxpmgghGAEq5E0NpVIxi4oQRZauFJhXxUq+t7s+CV3qKcKxlC1kBqozxkIxwukk0Q4lDTAZ4B5tafSwS2VnPL1gAg+10oWOL/TzFJyq3yfG2JVy5Nq608WqL397kfiX1wqVU+yMmReEinpktsgJOVQ+jOKAXSYoUXykARPB9F8h6WOBidKhJXQIX5fC/6GezaB8Jntzkiqfz+OIg31wANIAgQIog2tQATVAwB14AE/g2bg3Ho0X43XWGjPmM7vgRxlvn5vulRY=</latexit>

F5 = vol(AdS5) + vol(SE5)

<latexit sha1_base64="6Qc83kYM4FfFVTYdEQwT4PFIj0I=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUTZmU0sdCqLrQZUVbC+04ZDKZNjTzIMlUytD/cONCEbf+izv/xkxbQUUPXDiccy/33uNEnEllmh9GZml5ZXUtu57b2Nza3snv7nVkGAtC2yTkoeg6WFLOAtpWTHHajQTFvsPprTM6T/3bMRWShcGNmkTU8vEgYB4jWGnp7sKunIxDXjx1r+3KsZ0vmCXTNBFCMCWoVjU1aTTqZVSHKLU0CmCBlp1/77shiX0aKMKxlD1kRspKsFCMcDrN9WNJI0xGeEB7mgbYp9JKZldP4ZFWXOiFQleg4Ez9PpFgX8qJ7+hOH6uh/O2l4l9eL1Ze3UpYEMWKBmS+yIs5VCFMI4AuE5QoPtEEE8H0rZAMscBE6aByOoSvT+H/pFMuoWqpfFUpNM8WcWTBATgERYBADTTBJWiBNiBAgAfwBJ6Ne+PReDFe560ZYzGzD37AePsE9ECRhw==</latexit>

G4 = vol(AdS4)

<latexit sha1_base64="OnZpEuxj+PmNnAwJ5O6ziT1dYm4=">AAACBHicdZDLSgMxFIYzXmu9VV12EyxCi1AmQ+llIVRFcFmpvUBbh0wmbUMzF5KMUEoXbnwVNy4UcetDuPNtzLQVVPRAwsf/n0NyfifkTCrT/DCWlldW19YTG8nNre2d3dTeflMGkSC0QQIeiLaDJeXMpw3FFKftUFDsOZy2nNF57LduqZAs8K/VOKQ9Dw981mcEKy3ZqbQrb6yT+MqeunW7kDuecf3CLuXsVMbMm6aJEIIxoFLR1FCplC1Uhii2dGXAomp26r3rBiTyqK8Ix1J2kBmq3gQLxQin02Q3kjTEZIQHtKPRxx6VvclsiSk80ooL+4HQx1dwpn6fmGBPyrHn6E4Pq6H87cXiX14nUv1yb8L8MFLUJ/OH+hGHKoBxItBlghLFxxowEUz/FZIhFpgonVtSh/C1KfwfmlYeFfPWVSFTPVvEkQBpcAiyAIESqIJLUAMNQMAdeABP4Nm4Nx6NF+N13rpkLGYOwI8y3j4BPXSV7g==</latexit>

ds2 = ds2(AdS4) + ds2(SE7)

Much is known about dual SCFTs…



Geometry:

<latexit sha1_base64="1e4xX+lJRcx9bCzXs5yFsruMsWo="></latexit>

ds2(SE2n+1) = ⌘2 + ds2(KE2n)

<latexit sha1_base64="7u/STstblvrk0fmS1E3YenwksDY=">AAAB9XicdVDJSgNBEO1xjXGLevTSGARPYTpIloMQ9OIxglkgM4aenp6kSc9Cd40aQv7DiwdFvPov3vwbe5IIKvqg4PFeFVX1vEQKDbb9YS0tr6yurec28ptb2zu7hb39to5TxXiLxTJWXY9qLkXEWyBA8m6iOA09yTve6CLzO7dcaRFH1zBOuBvSQSQCwSgY6cbhQB3mx+DcizPSLxTtkm3bhBCcEVKt2IbU67UyqWGSWQZFtECzX3h3/JilIY+ASap1j9gJuBOqQDDJp3kn1TyhbEQHvGdoREOu3cns6ik+NoqPg1iZigDP1O8TExpqPQ490xlSGOrfXib+5fVSCGruRERJCjxi80VBKjHEOIsA+0JxBnJsCGVKmFsxG1JFGZig8iaEr0/x/6RdLpFKqXx1WmycL+LIoUN0hE4QQVXUQJeoiVqIIYUe0BN6tu6sR+vFep23LlmLmQP0A9bbJ4P+koo=</latexit>

⌘ · ⇠ = 1<latexit sha1_base64="y61Yr8ZvPUnWWWkkKXN59Cng+3I=">AAAB63icdVDLSgMxFL3js9ZX1aWbYBFclaRIH7uiG5cV7APaoWTStA1NZoYkI5Shv+DGhSJu/SF3/o2ZtoKKHrhwOOde7r0niKUwFuMPb219Y3NrO7eT393bPzgsHB23TZRoxlsskpHuBtRwKULessJK3o01pyqQvBNMrzO/c8+1EVF4Z2cx9xUdh2IkGLWZ1OeWDgpFXMIYE0JQRki1gh2p12tlUkMksxyKsEJzUHjvDyOWKB5aJqkxPYJj66dUW8Ekn+f7ieExZVM65j1HQ6q48dPFrXN07pQhGkXaVWjRQv0+kVJlzEwFrlNROzG/vUz8y+sldlTzUxHGieUhWy4aJRLZCGWPo6HQnFk5c4QyLdytiE2opsy6ePIuhK9P0f+kXS6RSql8e1lsXK3iyMEpnMEFEKhCA26gCS1gMIEHeIJnT3mP3ov3umxd81YzJ/AD3tsnWCKOdQ==</latexit>⌘Let       be one-form dual to     (i.e.                 )
<latexit sha1_base64="Wu7+/3oaCERBOqJha+xUVk+5af4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hZ0gedyCXjxGNA9IljA7mU2GzM4uM7NiWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxZcG9f9cFZW19Y3NnNb+e2d3b39wsFhW0eJoqxFIxGprk80E1yyluFGsG6sGAl9wTr+5DLzO3dMaR7JWzONmReSkeQBp8RY6aZ/zweFoltyXRdjjDKCqxXXknq9VsY1hDPLoghLNAeF9/4woknIpKGCaN3Dbmy8lCjDqWCzfD/RLCZ0QkasZ6kkIdNeOj91hk6tMkRBpGxJg+bq94mUhFpPQ992hsSM9W8vE//yeokJal7KZZwYJuliUZAIZCKU/Y2GXDFqxNQSQhW3tyI6JopQY9PJ2xC+PkX/k3a5hCul8vV5sXGxjCMHx3ACZ4ChCg24gia0gMIIHuAJnh3hPDovzuuidcVZzhzBDzhvn6sljhI=</latexit>

⇠

with                , the Ricci form of 
<latexit sha1_base64="FHAOxtdrgsWmR6fK+RN2yrC2REs=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXZVKkj4VQdOOygn1gZyiZTKYNzSRDkhHK0L9w40IRt/6NO//GTFtBRQ9cOJxzL/feEyScaeO6H87K6tr6xmZhq7i9s7u3Xzo47GqZKkI7RHKp+gHWlDNBO4YZTvuJojgOOO0Fk6vc791TpZkUt2aaUD/GI8EiRrCx0l3oUYMvPDWWw1LZrbiuixCCOUH1mmtJs9moogZEuWVRBku0h6V3L5QkjakwhGOtB8hNjJ9hZRjhdFb0Uk0TTCZ4RAeWChxT7Wfzi2fw1CohjKSyJQycq98nMhxrPY0D2xljM9a/vVz8yxukJmr4GRNJaqggi0VRyqGRMH8fhkxRYvjUEkwUs7dCMsYKE2NDKtoQvj6F/5NutYJqlerNebl1uYyjAI7BCTgDCNRBC1yDNugAAgR4AE/g2dHOo/PivC5aV5zlzBH4AeftE7bWkPc=</latexit>

d⌘ = ⇢
<latexit sha1_base64="u9DoVE6NunVGNqWX4q2H3sydh00=">AAAB9HicdVDLSgMxFM3UV62vqks3wSLUTZkM0seuKILgpoJ9QDuWTCZtQzOZMckUytDvcONCEbd+jDv/xkxbQUUPXDiccy/33uNFnClt2x9WZmV1bX0ju5nb2t7Z3cvvH7RUGEtCmyTkoex4WFHOBG1qpjntRJLiwOO07Y0vUr89oVKxUNzqaUTdAA8FGzCCtZFcX905xevLfuKI2Wk/X7BLtm0jhGBKUKVsG1KrVR1UhSi1DApgiUY//97zQxIHVGjCsVJdZEfaTbDUjHA6y/ViRSNMxnhIu4YKHFDlJvOjZ/DEKD4chNKU0HCufp9IcKDUNPBMZ4D1SP32UvEvrxvrQdVNmIhiTQVZLBrEHOoQpglAn0lKNJ8agolk5lZIRlhiok1OORPC16fwf9JySqhccm7OCvXzZRxZcASOQREgUAF1cAUaoAkIuAcP4Ak8WxPr0XqxXhetGWs5cwh+wHr7BMRxkXg=</latexit>

ds2(KE2n)

Regular class: U(1) fibration over KE manifold

Quasi-Regular class: U(1) fibration over KE orbifold

Irregular class: R-symmetry orbits don’t close

SE have canonical Killing vector    dual to R-symmetry of SCFT
<latexit sha1_base64="Wu7+/3oaCERBOqJha+xUVk+5af4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hZ0gedyCXjxGNA9IljA7mU2GzM4uM7NiWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxZcG9f9cFZW19Y3NnNb+e2d3b39wsFhW0eJoqxFIxGprk80E1yyluFGsG6sGAl9wTr+5DLzO3dMaR7JWzONmReSkeQBp8RY6aZ/zweFoltyXRdjjDKCqxXXknq9VsY1hDPLoghLNAeF9/4woknIpKGCaN3Dbmy8lCjDqWCzfD/RLCZ0QkasZ6kkIdNeOj91hk6tMkRBpGxJg+bq94mUhFpPQ992hsSM9W8vE//yeokJal7KZZwYJuliUZAIZCKU/Y2GXDFqxNQSQhW3tyI6JopQY9PJ2xC+PkX/k3a5hCul8vV5sXGxjCMHx3ACZ4ChCg24gia0gMIIHuAJnh3hPDovzuuidcVZzhzBDzhvn6sljhI=</latexit>

⇠



and

Regular class:

<latexit sha1_base64="X3omUruoHUt5JTEkh3Oj8jSBYTs=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXJRmkj12xG5cV7APasWTSTBuayYxJplCGfocbF4q49WPc+Tdm2goqeiBwOOde7snxY8G1QejDWVvf2Nzazu3kd/f2Dw4LR8dtHSWKshaNRKS6PtFMcMlahhvBurFiJPQF6/iTRuZ3pkxpHslbM4uZF5KR5AGnxFjJ64fEjH0/bTTnd+6gUEQlhBDGGGYEV8rIklqt6uIqxJllUQQrNAeF9/4woknIpKGCaN3DKDZeSpThVLB5vp9oFhM6ISPWs1SSkGkvXYSew3OrDGEQKfukgQv1+0ZKQq1noW8ns5D6t5eJf3m9xARVL+UyTgyTdHkoSAQ0EcwagEOuGDViZgmhituskI6JItTYnvK2hK+fwv9J2y3hcsm9uSzWr1Z15MApOAMXAIMKqINr0AQtQME9eABP4NmZOo/Oi/O6HF1zVjsn4Aect0/FOpIe</latexit>

CP2 <latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!
<latexit sha1_base64="poG+TiXtxd9/brGQ+2PgjWCXuQ0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hZ2gedyCXjxGYh6QrGF2MpsMmZ1dZmaFEPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxZcG9f9cFZW19Y3NjNb2e2d3b393MFhS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Cr12/dMaR7JWzOJmReSoeQBp8RYqdG4u+jn8m7BdV2MMUoJLpdcS6rVShFXEE4tizwsUe/n3nuDiCYhk4YKonUXu7HxpkQZTgWbZXuJZjGhYzJkXUslCZn2pvNTZ+jUKgMURMqWNGiufp+YklDrSejbzpCYkf7tpeJfXjcxQcWbchknhkm6WBQkApkIpX+jAVeMGjGxhFDF7a2Ijogi1Nh0sjaEr0/R/6RVLOBSoXhznq9dLuPIwDGcwBlgKEMNrqEOTaAwhAd4gmdHOI/Oi/O6aF1xljNH8APO2ycnHY27</latexit>

S5
<latexit sha1_base64="+aXiHdyF7qIpOJFpVtw/SF7NuEg=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSdV+9gV3bisaB/YjkMmTdvQTGZIMoUy9E/cuFDErX/izr8x01ZQ0QOBwzn3ck+OH3GmtON8WJml5ZXVtex6bmNza3vH3t1rqjCWhDZIyEPZ9rGinAna0Exz2o4kxYHPacsfXaZ+a0ylYqG41ZOIugEeCNZnBGsjebZ9c39+0g2wHvp+cjf1Tj077xQcx0EIwZSgcskxpFqtFFEFotQyyIMF6p793u2FJA6o0IRjpTrIibSbYKkZ4XSa68aKRpiM8IB2DBU4oMpNZsmn8MgoPdgPpXlCw5n6fSPBgVKTwDeTaUb120vFv7xOrPsVN2EiijUVZH6oH3OoQ5jWAHtMUqL5xBBMJDNZIRliiYk2ZeVMCV8/hf+TZrGASoXi9Vm+drGoIwsOwCE4BgiUQQ1cgTpoAALG4AE8gWcrsR6tF+t1PpqxFjv74Aest08HYZNL</latexit>

S5/Z3

<latexit sha1_base64="lscIeELrBRJbQWr2Kc1TSZ5x7oo=">AAACCXicdVDLSgMxFM3UV62vUZdugkVwVSZF+tgVu3FZwT6gM5ZMmmlDM5khyQhl6NaNv+LGhSJu/QN3/o2ZtoIVPXDhcM693HuPH3OmtON8Wrm19Y3Nrfx2YWd3b//APjzqqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadefNDO/e0elYpG40dOYeiEeCRYwgrWRBjZ0Q6zHvp82W7Nb5GoWUrUiDeyiU3IcByEEM4KqFceQer1WRjWIMsugCJZoDewPdxiRJKRCE46V6iMn1l6KpWaE01nBTRSNMZngEe0bKrDZ6KXzT2bwzChDGETSlNBwrv6cSHGo1DT0TWd2pPrtZeJfXj/RQc1LmYgTTQVZLAoSDnUEs1jgkElKNJ8agolk5lZIxlhiok14BRPC96fwf9Ipl1ClVL6+KDYul3HkwQk4BecAgSpogCvQAm1AwD14BM/gxXqwnqxX623RmrOWM8dgBdb7F9Enmm4=</latexit>

CP1 ⇥ CP1 and<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!
<latexit sha1_base64="JuoYxiEc+mIpm+b4L/IqcCS071k=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4kNAdJMst6MVjhGyQjKGn00ma9Cx09whhyEd48aCIV7/Hm39jTxJBRR8UPN6roqqeF0mhDcYfTmZtfWNzK7ud29nd2z/IHx61dRgrxlsslKHqelRzKQLeMsJI3o0Up74necebXqd+554rLcKgaWYRd306DsRIMGqs1GneJeSCzAf5Ai5ijAkhKCWkUsaW1GrVEqkikloWBVihMci/94chi30eGCap1j2CI+MmVBnBJJ/n+rHmEWVTOuY9SwPqc+0mi3Pn6MwqQzQKla3AoIX6fSKhvtYz37OdPjUT/dtLxb+8XmxGVTcRQRQbHrDlolEskQlR+jsaCsWZkTNLKFPC3orYhCrKjE0oZ0P4+hT9T9qlIikXS7eXhfrVKo4snMApnAOBCtThBhrQAgZTeIAneHYi59F5cV6XrRlnNXMMP+C8fQLBAY81</latexit>

T 1,1
<latexit sha1_base64="g7nmamsj+wz3hZfjQS0ITqN8KGc=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCC6mTQfrYFd24rNAXtuOQSdMamnmQZIQ6DP6KGxeKuPU/3Pk3ZtoKKnogcDjnXu7J8SLOpLKsDyO3sLi0vJJfLaytb2xumds7bRnGgtAWCXkouh6WlLOAthRTnHYjQbHvcdrxxueZ37mlQrIwaKpJRB0fjwI2ZAQrLbnmXvM6QccoPen7WN14XnKVurZrFq2SZVkIIZgRVClbmtRqVRtVIcosjSKYo+Ga7/1BSGKfBopwLGUPWZFyEiwUI5ymhX4saYTJGI9oT9MA+1Q6yTR9Cg+1MoDDUOgXKDhVv28k2Jdy4nt6Mssof3uZ+JfXi9Ww6iQsiGJFAzI7NIw5VCHMqoADJihRfKIJJoLprJDcYIGJ0oUVdAlfP4X/k7ZdQuWSfXlarJ/N68iDfXAAjgACFVAHF6ABWoCAO/AAnsCzcW88Gi/G62w0Z8x3dsEPGG+fsc+UxA==</latexit>

T 1,1/Z2

<latexit sha1_base64="fbn/1vl9DTRhyMV1WDO+w96Y7ck=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KKUSZU+FkLRjcsK9gHtUDKZTBuazIxJRiilG3/FjQtF3PoZ7vwbM20FFT0QOJxzDzf3eDFnSjvOh5VZWl5ZXcuu5zY2t7Z37N29looSSWiTRDySHQ8ryllIm5ppTjuxpFh4nLa90WXqt++oVCwKb/Q4pq7Ag5AFjGBtpL594Df6otC7TbAPxflpoedHWhVgtW/nnaLjOAghmBJUKTuG1GrVEqpClFoGebBAo2+/myhJBA014VipLnJi7U6w1IxwOs31EkVjTEZ4QLuGhlhQ5U5mB0zhsVF8GETSvFDDmfo9McFCqbHwzKTAeqh+e6n4l9dNdFB1JyyME01DMl8UJBzqCKZtQJ9JSjQfG4KJZOavkAyxxESbznKmhK9L4f+kVSqicrF0fZavXyzqyIJDcAROAAIVUAdXoAGagIApeABP4Nm6tx6tF+t1PpqxFpl98APW2yfL9ZVE</latexit>

dPm, m = 3, . . . , 8

D=5 - full list

D=7 examples
<latexit sha1_base64="s4VVhYdv3NESF0AcHptCoXxwQow=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KkmVPnbFblxWsA9ox5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaSuo6IHA4Zx7uSfHiwTXBqEPJ7O2vrG5ld3O7ezu7R/kD4/aOowVZS0ailB1PaKZ4JK1DDeCdSPFSOAJ1vEmjdTvTJnSPJS3ZhYxNyAjyX1OibGS2w+IGXte0mjO7y4G+QIqIoQwxjAluFJGltRq1RKuQpxaFgWwQnOQf+8PQxoHTBoqiNY9jCLjJkQZTgWb5/qxZhGhEzJiPUslCZh2k0XoOTyzyhD6obJPGrhQv28kJNB6Fnh2Mg2pf3up+JfXi41fdRMuo9gwSZeH/FhAE8K0ATjkilEjZpYQqrjNCumYKEKN7SlnS/j6KfyftEtFXC6Wbi4L9atVHVlwAk7BOcCgAurgGjRBC1BwDx7AE3h2ps6j8+K8LkczzmrnGPyA8/YJxr6SHw==</latexit>

CP3

<latexit sha1_base64="dWHmBp+NHLaztW7tkUFYxRjt6KM=">AAACCnicdVDLSgMxFM34rPU16tJNtAiuSjJIH7tiNy4r2Ae0Y8mkmTY08yDJCGXo2o2/4saFIm79Anf+jZm2QhU9cOFwzr3ce48XC640Qp/Wyura+sZmbiu/vbO7t28fHLZUlEjKmjQSkex4RDHBQ9bUXAvWiSUjgSdY2xvXM799x6TiUXijJzFzAzIMuc8p0Ubq2ye9gOiR56X1xvTW6WkeMAWXNdy3C6iIEMIYw4zgcgkZUq1WHFyBOLMMCmCBRt/+6A0imgQs1FQQpboYxdpNidScCjbN9xLFYkLHZMi6hobErHTT2StTeGaUAfQjaSrUcKYuT6QkUGoSeKYzO1L99jLxL6+baL/ipjyME81COl/kJwLqCGa5wAGXjGoxMYRQyc2tkI6IJFSb9PImhO9P4f+k5RRxqehcXxRql4s4cuAYnIJzgEEZ1MAVaIAmoOAePIJn8GI9WE/Wq/U2b12xFjNH4Aes9y8xkZqZ</latexit>

CP2 ⇥ CP1

<latexit sha1_base64="sd88XezIcGzXGbl2KR3uBF4+tXI=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKewEyeMW9OIxEvOAZA2zk9lkyOzsMjMrhJBP8OJBEa9+kTf/xtkkgooWNBRV3XR3+bHg2rjuh5NZW9/Y3Mpu53Z29/YP8odHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k6vU79wzpXkkb800Zl5IRpIHnBJjpWbzrjLIF9yi67oYY5QSXCm7ltRq1RKuIpxaFgVYoTHIv/eHEU1CJg0VROsedmPjzYgynAo2z/UTzWJCJ2TEepZKEjLtzRanztGZVYYoiJQtadBC/T4xI6HW09C3nSExY/3bS8W/vF5igqo34zJODJN0uShIBDIRSv9GQ64YNWJqCaGK21sRHRNFqLHp5GwIX5+i/0m7VMTlYunmolC/XMWRhRM4hXPAUIE6XEMDWkBhBA/wBM+OcB6dF+d12ZpxVjPH8APO2ycqJY29</latexit>

S7
<latexit sha1_base64="I9/wseOi3n5FLNE4odGdsSgGkR4=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVZMifeyKblxWtA9sxyGTZtrQzIMkUyhD/8SNC0Xc+ifu/BszbQUVPRA4nHMv9+R4seBKI/Rh5VZW19Y38puFre2d3T17/6CtokRS1qKRiGTXI4oJHrKW5lqwbiwZCTzBOt74MvM7EyYVj8JbPY2ZE5BhyH1OiTaSa9s399WzfkD0yPPSu5lbdu0iKiGEMMYwI7haQYbU67UyrkGcWQZFsETTtd/7g4gmAQs1FUSpHkaxdlIiNaeCzQr9RLGY0DEZsp6hIQmYctJ58hk8McoA+pE0L9Rwrn7fSEmg1DTwzGSWUf32MvEvr5dov+akPIwTzUK6OOQnAuoIZjXAAZeMajE1hFDJTVZIR0QSqk1ZBVPC10/h/6RdLuFKqXx9XmxcLOvIgyNwDE4BBlXQAFegCVqAggl4AE/g2UqtR+vFel2M5qzlziH4AevtEwj/k0w=</latexit>

S7/Z2

<latexit sha1_base64="6u5jAfIyZernwEHVJcZx8UMnJt4=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiu6qSUPnZFNy4r2ge245BJM21oJjMkmUIZ+iduXCji1j9x59+YaSuo6IHA4Zx7uSfHjzlT2nE+rJXVtfWNzdxWfntnd2/fPjhsqyiRhLZIxCPZ9bGinAna0kxz2o0lxaHPaccfX2Z+Z0KlYpG41dOYuiEeChYwgrWRPNu+ua+e90OsR76f3s28smcXnKLjOAghmBFUrTiG1Ou1EqpBlFkGBbBE07Pf+4OIJCEVmnCsVA85sXZTLDUjnM7y/UTRGJMxHtKeoQKHVLnpPPkMnhplAINImic0nKvfN1IcKjUNfTOZZVS/vUz8y+slOqi5KRNxoqkgi0NBwqGOYFYDHDBJieZTQzCRzGSFZIQlJtqUlTclfP0U/k/apSKqFEvX5ULjYllHDhyDE3AGEKiCBrgCTdACBEzAA3gCz1ZqPVov1utidMVa7hyBH7DePgEMB5NO</latexit>

S7/Z4

<latexit sha1_base64="5IcJGA700aUusjcIVZxwkPtP3Jo=">AAAB/3icdVBLSwMxGMzWV62vVcGLl2ARPEjdLNLHrejFYwv2ge26ZNNsDc0+SLJCWXvwr3jxoIhX/4Y3/43ZtoKKTggMM99HJuPFnEllWR9GbmFxaXklv1pYW9/Y3DK3d9oySgShLRLxSHQ9LClnIW0ppjjtxoLiwOO0443OM79zS4VkUXipxjF1AjwMmc8IVlpyzb3mdYqO9Zmc9AOsbjwvvZq4tmsWrZJlWQghmBFUKVua1GpVG1UhyiyNIpij4Zrv/UFEkoCGinAsZQ9ZsXJSLBQjnE4K/UTSGJMRHtKepiEOqHTSaf4JPNTKAPqR0DdUcKp+30hxIOU48PRkllH+9jLxL6+XKL/qpCyME0VDMnvITzhUEczKgAMmKFF8rAkmgumskNxggYnSlRV0CV8/hf+Ttl1C5ZLdPC3Wz+Z15ME+OABHAIEKqIML0AAtQMAdeABP4Nm4Nx6NF+N1Npoz5ju74AeMt0+NE5Uy</latexit>

Q1,1,1/Z2

<latexit sha1_base64="QuCQg3OnSCGuyzWhCSO+1dZM3vw=">AAAB8HicdVDLSgMxFM34rPVVdekmWAQXUpIifeyKbly2YB/SjiWTpm1okhmSjFCGfoUbF4q49XPc+Tdm2goqekLgcM693HtPEAluLEIf3srq2vrGZmYru72zu7efOzhsmTDWlDVpKELdCYhhgivWtNwK1ok0IzIQrB1MrlK/fc+04aG6sdOI+ZKMFB9ySqyTbht3CT53b9bP5VEBIYQxhinB5RJypFqtFHEF4tRyyIMl6v3ce28Q0lgyZakgxnQxiqyfEG05FWyW7cWGRYROyIh1HVVEMuMn84Vn8NQpAzgMtfvKwrn6vSMh0pipDFylJHZsfnup+JfXje2w4idcRbFlii4GDWMBbQjT6+GAa0atmDpCqOZuV0jHRBNqXUZZF8LXpfB/0ioWcKlQbFzka5fLODLgGJyAM4BBGdTANaiDJqBAggfwBJ497T16L97ronTFW/YcgR/w3j4Bl0GPow==</latexit>

Q1,1,1

<latexit sha1_base64="wiZDDGSXY29LlAy8j7Dsh7p2jfQ=">AAAB7nicdVDLSgMxFM34rPVVdekmWAQXUpJR+tgV3bgRKtgHtGPJpJk2NJMZkoxQhn6EGxeKuPV73Pk3ZtoKKnrgwuGce7n3Hj8WXBuEPpyl5ZXVtfXcRn5za3tnt7C339JRoihr0khEquMTzQSXrGm4EawTK0ZCX7C2P77M/PY9U5pH8tZMYuaFZCh5wCkxVmpf36Vnp+60XyiiEkIIYwwzgitlZEmtVnVxFeLMsiiCBRr9wntvENEkZNJQQbTuYhQbLyXKcCrYNN9LNIsJHZMh61oqSci0l87OncJjqwxgEClb0sCZ+n0iJaHWk9C3nSExI/3by8S/vG5igqqXchknhkk6XxQkApoIZr/DAVeMGjGxhFDF7a2Qjogi1NiE8jaEr0/h/6TllnC55N6cF+sXizhy4BAcgROAQQXUwRVogCagYAwewBN4dmLn0XlxXuetS85i5gD8gPP2CbrOjzE=</latexit>

M3,2

and<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>! and

   and<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!

<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!

<latexit sha1_base64="p7rgrZxBSY+rZLievlxD+prT0Aw=">AAACHHichVDLSgMxFM3UV62vUZdugkVwVSZV+tgVu3FZwdZCZyyZNNOGZjJDkhHK0A9x46+4caGIGxeCf2OmraCieODC4Zx7ufceP+ZMacd5t3JLyyura/n1wsbm1vaOvbvXUVEiCW2TiEey62NFORO0rZnmtBtLikOf0yt/3Mz8qxsqFYvEpZ7E1AvxULCAEayN1LdP3BDrke+nzdb0GrmahVT9J/XtolNyHAchBDOCqhXHkHq9VkY1iDLLoAgWaPXtV3cQkSSkQhOOleohJ9ZeiqVmhNNpwU0UjTEZ4yHtGSqw2eils+em8MgoAxhE0pTQcKZ+nUhxqNQk9E1ndqT66WXib14v0UHNS5mIE00FmS8KEg51BLOk4IBJSjSfGIKJZOZWSEZYYqJNngUTwuen8G/SKZdQpVS+OC02zhZx5MEBOATHAIEqaIBz0AJtQMAtuAeP4Mm6sx6sZ+tl3pqzFjP74Bustw/2OaKO</latexit>

CP1 ⇥ CP1 ⇥ CP1



How? Use consistent KK truncations:

Type IIB: KK reduce on           to D=5 minimal gauged SUGRA

D=11: KK reduce on           to D=4 minimal gauged SUGRA
<latexit sha1_base64="JUAmRoydx8lqksUa8XHO+OCw9xk=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJSnSx64ogsuK9gHtUDJppg1NMkOSEcrQX3DjQhG3/pA7/8ZMW0FFD1w4nHMv994TxIIbi9CHt7K6tr6xmdvKb+/s7u0XDg7bJko0ZS0aiUh3A2KY4Iq1LLeCdWPNiAwE6wSTy8zv3DNteKTu7DRmviQjxUNOic2k26tBdVAoohJCCGMMM4KrFeRIvV4r4xrEmeVQBEs0B4X3/jCiiWTKUkGM6WEUWz8l2nIq2CzfTwyLCZ2QEes5qohkxk/nt87gqVOGMIy0K2XhXP0+kRJpzFQGrlMSOza/vUz8y+slNqz5KVdxYpmii0VhIqCNYPY4HHLNqBVTRwjV3N0K6ZhoQq2LJ+9C+PoU/k/a5RKulMo358XGxTKOHDgGJ+AMYFAFDXANmqAFKBiDB/AEnj3pPXov3uuidcVbzhyBH/DePgG6A44N</latexit>

SE7

<latexit sha1_base64="6kJyfLTBNAhF0J8mLGpdl4SuhZM=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4KknRPnZFEVxWtA9oh5JJ0zY0yQxJRihDf8GNC0Xc+kPu/BszbQUVPXDhcM693HtPEAluLEIfXmZldW19I7uZ29re2d3L7x+0TBhrypo0FKHuBMQwwRVrWm4F60SaERkI1g4ml6nfvmfa8FDd2WnEfElGig85JTaVbq/65/18ARURQhhjmBJcKSNHarVqCVchTi2HAlii0c+/9wYhjSVTlgpiTBejyPoJ0ZZTwWa5XmxYROiEjFjXUUUkM34yv3UGT5wygMNQu1IWztXvEwmRxkxl4DolsWPz20vFv7xubIdVP+Eqii1TdLFoGAtoQ5g+DgdcM2rF1BFCNXe3QjommlDr4sm5EL4+hf+TVqmIy8XSzVmhfrGMIwuOwDE4BRhUQB1cgwZoAgrG4AE8gWdPeo/ei/e6aM14y5lD8APe2ye2+44L</latexit>

SE5

Any (susy) D=5 solution uplifts, locally, to a (susy) D=10 
solution e.g.              vacuum uplifts to

<latexit sha1_base64="YkWXQu/RT9tYa7zfico3CDB7iR0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSbFvnZVEVxWah/QDkMmk2lDMw+STKEM/RM3LhRx65+482/MtBVU9MCFwzn3cu89bsyZVJb1YeTW1jc2t/LbhZ3dvf0D8/CoK6NEENohEY9E38WSchbSjmKK034sKA5cTnvu5Drze1MqJIvCezWLqR3gUch8RrDSkmOal17bqQwVC6iE7Run4phFq2RZFkIIZgTVqpYmjUa9jOoQZZZGEazQcsz3oReRJKChIhxLOUBWrOwUC8UIp/PCMJE0xmSCR3SgaYj1JjtdXD6HZ1rxoB8JXaGCC/X7RIoDKWeBqzsDrMbyt5eJf3mDRPl1O2VhnCgakuUiP+FQRTCLAXpMUKL4TBNMBNO3QjLGAhOlwyroEL4+hf+TbrmEqqXy3UWxebWKIw9OwCk4BwjUQBPcghboAAKm4AE8gWcjNR6NF+N12ZozVjPH4AeMt09hv5Le</latexit>

AdS5 ⇥ SE5
<latexit sha1_base64="CLhhHOQYdQtgM5n60LK5jM7bpnk=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4KknRPnZVNy4rOm2hHUomk2lDM5khyQil9BvcuFDErR/kzr8x01ZQ0QMXDufcy733+Ing2iD04eRWVtfWN/Kbha3tnd294v5BW8eposylsYhV1yeaCS6Za7gRrJsoRiJfsI4/vsr8zj1TmsfyzkwS5kVkKHnIKTFWci+C28H5oFhCZYQQxhhmBNeqyJJGo17BdYgzy6IElmgNiu/9IKZpxKShgmjdwygx3pQow6lgs0I/1SwhdEyGrGepJBHT3nR+7AyeWCWAYaxsSQPn6veJKYm0nkS+7YyIGenfXib+5fVSE9a9KZdJapiki0VhKqCJYfY5DLhi1IiJJYQqbm+FdEQUocbmU7AhfH0K/yftShlXy5Wbs1LzchlHHhyBY3AKMKiBJrgGLeACCjh4AE/g2ZHOo/PivC5ac85y5hD8gPP2CW7HjnU=</latexit>

AdS5

[JPG,Varela 07]  

Want to construct SUGRA solutions describing: 

D=4 SCFTs dual to                         placed on 
<latexit sha1_base64="YkWXQu/RT9tYa7zfico3CDB7iR0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSbFvnZVEVxWah/QDkMmk2lDMw+STKEM/RM3LhRx65+482/MtBVU9MCFwzn3cu89bsyZVJb1YeTW1jc2t/LbhZ3dvf0D8/CoK6NEENohEY9E38WSchbSjmKK034sKA5cTnvu5Drze1MqJIvCezWLqR3gUch8RrDSkmOal17bqQwVC6iE7Run4phFq2RZFkIIZgTVqpYmjUa9jOoQZZZGEazQcsz3oReRJKChIhxLOUBWrOwUC8UIp/PCMJE0xmSCR3SgaYj1JjtdXD6HZ1rxoB8JXaGCC/X7RIoDKWeBqzsDrMbyt5eJf3mDRPl1O2VhnCgakuUiP+FQRTCLAXpMUKL4TBNMBNO3QjLGAhOlwyroEL4+hf+TbrmEqqXy3UWxebWKIw9OwCk4BwjUQBPcghboAAKm4AE8gWcjNR6NF+N12ZozVjPH4AeMt09hv5Le</latexit>

AdS5 ⇥ SE5

<latexit sha1_base64="eOcSimsNkMiGhORugz5CoiEitFU=">AAACBnicdVDJSgNBEO2JW4zbqEcRGoPgQcJ0kCy3oBePcckCmTH0dHqSJj0L3T1CGObkxV/x4kERr36DN//GniSCij4oeLxXRVU9N+JMKsv6MHILi0vLK/nVwtr6xuaWub3TlmEsCG2RkIei62JJOQtoSzHFaTcSFPsupx13fJb5nVsqJAuDazWJqOPjYcA8RrDSUt/ct32sRq6bXKY3CTpGqa2YTyW0r9jQx32zaJUsy0IIwYygasXSpF6vlVENoszSKII5mn3z3R6EJPZpoAjHUvaQFSknwUIxwmlasGNJI0zGeEh7mgZY73KS6RspPNTKAHqh0BUoOFW/TyTYl3Liu7ozO1r+9jLxL68XK6/mJCyIYkUDMlvkxRyqEGaZwAETlCg+0QQTwfStkIywwETp5Ao6hK9P4f+kXS6hSql8cVJsnM7jyIM9cACOAAJV0ADnoAlagIA78ACewLNxbzwaL8brrDVnzGd2wQ8Yb58g/5jt</latexit>

R1,1 ⇥ ⌃

D=3 SCFTs dual to                         placed on 
<latexit sha1_base64="o80oBG3h6jx3mBlngrror05RcOU=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSal9LGriuCyUlsL7TBkMmkbmskMSaZQhv6JGxeKuPVP3Pk3ZtoKKnrgwuGce7n3Hj/mTGnH+bBya+sbm1v57cLO7t7+gX141FVRIgntkIhHsudjRTkTtKOZ5rQXS4pDn9N7f3KV+fdTKhWLxJ2exdQN8UiwISNYG8mz7Yug7VUGmoVUwfa1V/PsolNyHAchBDOCalXHkEajXkZ1iDLLoAhWaHn2+yCISBJSoQnHSvWRE2s3xVIzwum8MEgUjTGZ4BHtGyqw2eSmi8vn8MwoARxG0pTQcKF+n0hxqNQs9E1niPVY/fYy8S+vn+hh3U2ZiBNNBVkuGiYc6ghmMcCASUo0nxmCiWTmVkjGWGKiTVgFE8LXp/B/0i2XULVUvq0Um5erOPLgBJyCc4BADTTBDWiBDiBgCh7AE3i2UuvRerFel605azVzDH7AevsEYziS3w==</latexit>

AdS4 ⇥ SE7
<latexit sha1_base64="sdYI23aAANN7eB6fskMVVULUz+w=">AAACAHicdVDLSsNAFJ3UV62vqAsXbgaL4KpkivSxK7pxWR9thSaUyXTSDp1JwsxEKCEbf8WNC0Xc+hnu/BsnbQUVPXDhcM693HuPH3OmtON8WIWl5ZXVteJ6aWNza3vH3t3rqiiRhHZIxCN562NFOQtpRzPN6W0sKRY+pz1/cp77vTsqFYvCGz2NqSfwKGQBI1gbaWAfuALrse+nV5mrmaAKutdsJPDALjsVx3EQQjAnqF5zDGk2G1XUgCi3DMpggfbAfneHEUkEDTXhWKk+cmLtpVhqRjjNSm6iaIzJBI9o39AQm11eOnsgg8dGGcIgkqZCDWfq94kUC6Wmwjed+bnqt5eLf3n9RAcNL2VhnGgakvmiIOFQRzBPAw6ZpETzqSGYSGZuhWSMJSbaZFYyIXx9Cv8n3WoF1SrVy9Ny62wRRxEcgiNwAhCogxa4AG3QAQRk4AE8gWfr3nq0XqzXeWvBWszsgx+w3j4BLhGWzQ==</latexit>R⇥ ⌃

[Buchel,Liu 06]  

with                                    a spindle
<latexit sha1_base64="ofKVzWxJffx7Vu3iJ1K4jJpuL9U="></latexit>

⌃ = WCP1(n�, n+)



D3-branes wrapped on a spindle

<latexit sha1_base64="gF+yGNP4kr0XObTKFN3yYnF0Wx8="></latexit>

ds25 =
4y

9
ds2AdS3

+ ds2⌃ , A =
1

4

✓
1� a

y

◆
dz

<latexit sha1_base64="BIZagmydXNTUB8hWIzfJswyrhrc="></latexit>

ds2⌃ =
y

q(y)
dy2 +

q(y)

36y2
dz2

<latexit sha1_base64="omOX3ezlHHRuAyLJmRLkQSc4sPA="></latexit>

q(y) = 4y3 � 9y2 + 6ay � a2

<latexit sha1_base64="doGTKtO1B3UYIEGsPV2XH08o8lk="></latexit>

a =
(n� � n+)2(2n� + n+)2(n� + 2n+)2

4(n2
� + n�n+ + n2

+)
3

,

�z =
2(n2

� + n�n+ + n2
+)

3n�n+(n� + n+)
2⇡ ,

D=5 gauged SUGRA:

                                susy solution - dual to                         SCFT  
<latexit sha1_base64="/ydagX7LiUeJc19Dnf8rh9Phbek=">AAACBHicdVDLSgMxFM3UV62vUZfdBItQUcukSh+7qhuXldoHtGXIpGkbmskMSUYoxYUbf8WNC0Xc+hHu/BszbQUVPXDhcM693HuPF3KmtON8WImFxaXlleRqam19Y3PL3t5pqCCShNZJwAPZ8rCinAla10xz2golxb7HadMbXcR+84ZKxQJxrcch7fp4IFifEayN5Nrps17NPelo5lMFOzU28HFWuMdHwj08cO2Mk3McByEEY4 KKBceQcrmURyWIYssgA+aouvZ7pxeQyKdCE46VaiMn1N0JlpoRTm9TnUjREJMRHtC2oQKbpd3J9IlbuG+UHuwH0pTQcKp+n5hgX6mx75lOH+uh+u3F4l9eO9L9UnfCRBhpKshsUT/iUAcwTgT2mKRE87EhmEhmboVkiCUm2uSWMiF8fQr/J418DhVy+avTTOV8HkcSpMEeyAIEiqACLkEV1AEBd+ABPIFn6956tF6s11lrwprP7IIfsN4+Aa58lto=</latexit>

AdS3 ⇥ ⌃(n�, n+)

<latexit sha1_base64="XTIVMH+ArxU+/ByqfnMPl8B/k90="></latexit>

L ⇠
p
�g(R+ 12� F 2) +A ^ F ^ F

<latexit sha1_base64="QrETTJxbyMUQWgNKfgmJMORiBek=">AAAB63icdVDLSgMxFM3UV62vqks3wSLUTUmK9LErunFZwT6gHUomzbShycyYZIRh6C+4caGIW3/InX9jpq2gogcuHM65l3vv8SLBtUHow8mtrW9sbuW3Czu7e/sHxcOjrg5jRVmHhiJUfY9oJnjAOoYbwfqRYkR6gvW82VXm9+6Z0jwMbk0SMVeSScB9TonJpLtycj4qllAFIYQxhhnB9RqypNlsVHED4syyKIEV2qPi+3Ac0liywFBBtB5gFBk3JcpwKti8MIw1iwidkQkbWBoQybSbLm6dwzOrjKEfKluBgQv1+0RKpNaJ9GynJGaqf3uZ+Jc3iI3fcFMeRLFhAV0u8mMBTQizx+GYK0aNSCwhVHF7K6RTogg1Np6CDeHrU/g/6VYruFap3lyUWperOPLgBJyCMsCgDlrgGrRBB1AwBQ/gCTw70nl0XpzXZWvOWc0cgx9w3j4BzfGOGg==</latexit>

q(y)

[Ferrero,JPG,Ipina,Martelli,Sparks 20]  

<latexit sha1_base64="O0+SYkBH9FOnoZtC2D06tXREZZs=">AAAB/3icdVDLSgMxFM34rPU1KrhxEyxChVKSQfpYFIpuXEkF+4C2lEyatqGZB0lGKGMX/oobF4q49Tfc+Tdm2goqeiBwOOde7slxQ8GVRujDWlpeWV1bT22kN7e2d3btvf2GCiJJWZ0GIpAtlygmuM/qmmvBWqFkxHMFa7rji8Rv3jKpeODf6EnIuh4Z+nzAKdFG6tmH/YqTgx2P6BElIr6aVrIo55z27AzKI4QwxjAhuFhAhpTLJQeXIE4sgwxYoNaz3zv9gEYe8zUVRKk2RqHuxkRqTgWbpjuRYiGhYzJkbUN94jHVjWf5p/DEKH04CKR5voYz9ftGTDylJp5rJpOg6reXiH957UgPSt2Y+2GkmU/nhwaRgDqASRmwzyWjWkwMIVRykxXSEZGEalNZ2pTw9VP4P2k4eVzIO9dnmer5oo4UOALHIAswKIIquAQ1UAcU3IEH8ASerXvr0XqxXuejS9Zi5wD8gPX2CXhylHs=</latexit>

d = 2,N = (0, 2)



R-symmetry flux through spindle:

• Not a topological twist!

Killing spinors are not constant on the spindle

• Uplift to type IIB using SE5 in regular class 

With care: the uplifted solution is completely smooth!

Subtlety: which SE5 one uplifts on depends on <latexit sha1_base64="ljegZ0IB2sqkdfNMfwcjFMn/3i8=">AAAB7HicdVDLSgMxFM34rPVVdekmWARXJSnSx67oxmUFpy20Q8mkmTY0yQxJRihDv8GNC0Xc+kHu/BszbQUVPXDhcM693HtPmAhuLEIf3tr6xubWdmGnuLu3f3BYOjrumDjVlPk0FrHuhcQwwRXzLbeC9RLNiAwF64bT69zv3jNteKzu7CxhgSRjxSNOiXWSr4aDRA5LZVRBCGGMYU5wvYYcaTYbVdyAOLccymCF9rD0PhjFNJVMWSqIMX2MEhtkRFtOBZsXB6lhCaFTMmZ9RxWRzATZ4tg5PHfKCEaxdqUsXKjfJzIijZnJ0HVKYifmt5eLf3n91EaNIOMqSS1TdLkoSgW0Mcw/hyOuGbVi5gihmrtbIZ0QTah1+RRdCF+fwv9Jp1rBtUr19rLculrFUQCn4AxcAAzqoAVuQBv4gAIOHsATePaU9+i9eK/L1jVvNXMCfsB7+wQoho7v</latexit>n±

e.g. 
<latexit sha1_base64="+inxSCWIj9ObAzx9QnINPR45tgA=">AAAB7HicdVDLSgMxFM34rPVVdekmWARBKMkgfSyEohuXFZy20A4lk2ba0ExmSDJCGfoNblwo4tYPcuffmGkrqOiBC4dz7uXee4JEcG0Q+nBWVtfWNzYLW8Xtnd29/dLBYVvHqaLMo7GIVTcgmgkumWe4EaybKEaiQLBOMLnO/c49U5rH8s5ME+ZHZCR5yCkxVvLk4PzSHZTKqIIQwhjDnOBaFVnSaNRdXIc4tyzKYInWoPTeH8Y0jZg0VBCtexglxs+IMpwKNiv2U80SQidkxHqWShIx7WfzY2fw1CpDGMbKljRwrn6fyEik9TQKbGdEzFj/9nLxL6+XmrDuZ1wmqWGSLhaFqYAmhvnncMgVo0ZMLSFUcXsrpGOiCDU2n6IN4etT+D9puxVcrbi3F+Xm1TKOAjgGJ+AMYFADTXADWsADFHDwAJ7AsyOdR+fFeV20rjjLmSPwA87bJzbmjlA=</latexit>

n+ = 2
<latexit sha1_base64="51lIjOVv6EWtCKac2JVlPxrRPt0=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4qGVSpY+FUHTjsoJ9QDuWTCbThmYyQ5JRytD/cONCEbf+izv/xkxbQUUPXDiccy/33uNGnClt2x9WZml5ZXUtu57b2Nza3snv7rVVGEtCWyTkoey6WFHOBG1ppjntRpLiwOW0444vU79zR6ViobjRk4g6AR4K5jOCtZFuxeDk/LRYLfa5F2o1yBfskm3bCCGYElSt2IbU67UyqkGUWgYFsEBzkH/veyGJAyo04VipHrIj7SRYakY4neb6saIRJmM8pD1DBQ6ocpLZ1VN4ZBQP+qE0JTScqd8nEhwoNQlc0xlgPVK/vVT8y+vF2q85CRNRrKkg80V+zKEOYRoB9JikRPOJIZhIZm6FZIQlJtoElTMhfH0K/yftcglVSuXrs0LjYhFHFhyAQ3AMEKiCBrgCTdACBEjwAJ7As3VvPVov1uu8NWMtZvbBD1hvn0TFkb4=</latexit>

n� = 3, 7, . . .
<latexit sha1_base64="5xDYHejmb31yP1F8S3N3Nv+7Lkc=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4qGVStI+FUHTjsoJ9QDuWTCbThmYyQ5JRytD/cONCEbf+izv/xkxbQUUPXDiccy/33uNGnClt2x9WZml5ZXUtu57b2Nza3snv7rVVGEtCWyTkoey6WFHOBG1ppjntRpLiwOW0444vU79zR6ViobjRk4g6AR4K5jOCtZFuxeDk/KxYL/a5F2o1yBfskm3bCCGYElSt2IbU67UyqkGUWgYFsEBzkH/veyGJAyo04VipHrIj7SRYakY4neb6saIRJmM8pD1DBQ6ocpLZ1VN4ZBQP+qE0JTScqd8nEhwoNQlc0xlgPVK/vVT8y+vF2q85CRNRrKkg80V+zKEOYRoB9JikRPOJIZhIZm6FZIQlJtoElTMhfH0K/yftcglVSuXr00LjYhFHFhyAQ3AMEKiCBrgCTdACBEjwAJ7As3VvPVov1uu8NWMtZvbBD1hvn0r1kcI=</latexit>

n� = 5, 9, . . .<latexit sha1_base64="X3omUruoHUt5JTEkh3Oj8jSBYTs=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXJRmkj12xG5cV7APasWTSTBuayYxJplCGfocbF4q49WPc+Tdm2goqeiBwOOde7snxY8G1QejDWVvf2Nzazu3kd/f2Dw4LR8dtHSWKshaNRKS6PtFMcMlahhvBurFiJPQF6/iTRuZ3pkxpHslbM4uZF5KR5AGnxFjJ64fEjH0/bTTnd+6gUEQlhBDGGGYEV8rIklqt6uIqxJllUQQrNAeF9/4woknIpKGCaN3DKDZeSpThVLB5vp9oFhM6ISPWs1SSkGkvXYSew3OrDGEQKfukgQv1+0ZKQq1noW8ns5D6t5eJf3m9xARVL+UyTgyTdHkoSAQ0EcwagEOuGDViZgmhituskI6JItTYnvK2hK+fwv9J2y3hcsm9uSzWr1Z15MApOAMXAIMKqINr0AQtQME9eABP4NmZOo/Oi/O6HF1zVjsn4Aect0/FOpIe</latexit>

CP2

<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!
<latexit sha1_base64="poG+TiXtxd9/brGQ+2PgjWCXuQ0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hZ2gedyCXjxGYh6QrGF2MpsMmZ1dZmaFEPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxZcG9f9cFZW19Y3NjNb2e2d3b393MFhS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Cr12/dMaR7JWzOJmReSoeQBp8RYqdG4u+jn8m7BdV2MMUoJLpdcS6rVShFXEE4tizwsUe/n3nuDiCYhk4YKonUXu7HxpkQZTgWbZXuJZjGhYzJkXUslCZn2pvNTZ+jUKgMURMqWNGiufp+YklDrSejbzpCYkf7tpeJfXjcxQcWbchknhkm6WBQkApkIpX+jAVeMGjGxhFDF7a2Ijogi1Nh0sjaEr0/R/6RVLOBSoXhznq9dLuPIwDGcwBlgKEMNrqEOTaAwhAd4gmdHOI/Oi/O6aF1xljNH8APO2ycnHY27</latexit>

S5

<latexit sha1_base64="+aXiHdyF7qIpOJFpVtw/SF7NuEg=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSdV+9gV3bisaB/YjkMmTdvQTGZIMoUy9E/cuFDErX/izr8x01ZQ0QOBwzn3ck+OH3GmtON8WJml5ZXVtex6bmNza3vH3t1rqjCWhDZIyEPZ9rGinAna0Exz2o4kxYHPacsfXaZ+a0ylYqG41ZOIugEeCNZnBGsjebZ9c39+0g2wHvp+cjf1Tj077xQcx0EIwZSgcskxpFqtFFEFotQyyIMF6p793u2FJA6o0IRjpTrIibSbYKkZ4XSa68aKRpiM8IB2DBU4oMpNZsmn8MgoPdgPpXlCw5n6fSPBgVKTwDeTaUb120vFv7xOrPsVN2EiijUVZH6oH3OoQ5jWAHtMUqL5xBBMJDNZIRliiYk2ZeVMCV8/hf+TZrGASoXi9Vm+drGoIwsOwCE4BgiUQQ1cgTpoAALG4AE8gWcrsR6tF+t1PpqxFjv74Aest08HYZNL</latexit>

S5/Z3

<latexit sha1_base64="GyYE1VhROX3aRiTxhoUkrpVdUQY=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgKewEyeMW9OIxgnlAsoTZyWwyZHZnmelVwpLP8OJBEa9+jTf/xtkkgooWNBRV3XR3+bEUBlz3w8mtrW9sbuW3Czu7e/sHxcOjjlGJZrzNlFS651PDpYh4GwRI3os1p6EvedefXmV+945rI1R0C7OYeyEdRyIQjIKV+gMtxhOgWqv7YbHkll3XJYTgjJBa1bWk0ahXSB2TzLIooRVaw+L7YKRYEvIImKTG9Ikbg5dSDYJJPi8MEsNjyqZ0zPuWRjTkxksXJ8/xmVVGOFDaVgR4oX6fSGlozCz0bWdIYWJ+e5n4l9dPIKh7qYjiBHjElouCRGJQOPsfj4TmDOTMEsq0sLdiNqGaMrApFWwIX5/i/0mnUibVcuXmotS8XMWRRyfoFJ0jgmqoia5RC7URQwo9oCf07IDz6Lw4r8vWnLOaOUY/4Lx9AhIKkco=</latexit>!

<latexit sha1_base64="yih26oHArAN7nIek6/yCphqBoFY="></latexit>

Qm =
1

2⇡

Z

⌃
F =

n� � n+

2n�n+

<latexit sha1_base64="3Ab9bX7ZuCPcKqLqiv4O1IjHTy4="></latexit>

Qm 6= � =
1

n+
+

1

n�



<latexit sha1_base64="uj9xUTY8199NjdnkneHnRM9wg+M="></latexit>

ds2 = d✓2 + cos2 #d�2
1 + sin2 #d�2

2

Analogy: consider metric on 
<latexit sha1_base64="Xw7ezwIjR6C68qaWmcW43/iOMvY=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hZ0oedyCXjxGYh6QrGF2MpsMmZ1dZmaFEPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxZcG9f9cFZW19Y3NjNb2e2d3b393MFhS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Cr12/dMaR7JWzOJmReSoeQBp8RYqdG4O+/n8m7BdV2MMUoJLpdcS6rVShFXEE4tizwsUe/n3nuDiCYhk4YKonUXu7HxpkQZTgWbZXuJZjGhYzJkXUslCZn2pvNTZ+jUKgMURMqWNGiufp+YklDrSejbzpCYkf7tpeJfXjcxQcWbchknhkm6WBQkApkIpX+jAVeMGjGxhFDF7a2Ijogi1Nh0sjaEr0/R/6RVLOBSoXhzka9dLuPIwDGcwBlgKEMNrqEOTaAwhAd4gmdHOI/Oi/O6aF1xljNH8APO2yckFY25</latexit>

S3
<latexit sha1_base64="ViOFOdifav1Qo6Ewp5MnjIyjBMI=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCC6lJkT52RTcuK9gHdIaSSdM2NJMZkkyhDAV/xY0LRdz6He78GzNtBRU9cOFwzr3JvcePBNcGoQ8ns7K6tr6R3cxtbe/s7uX3D1o6jBVlTRqKUHV8opngkjUNN4J1IsVI4AvW9sfXqd+eMKV5KO/MNGJeQIaSDzglxkq9/JE7IcqMmCEul1107kb8ouT18gVURAhhjGFKcKWMLKnVqiVchTi1LApgiUYv/+72QxoHTBoqiNZdjCLjJfZpTgWb5dxYs4jQMRmyrqWSBEx7yXz9GTy1Sh8OQmVLGjhXv08kJNB6Gvi2MyBmpH97qfiX143NoOolXEaxYZIuPhrEApoQplnAPleMGjG1hFDF7a6Qjogi1NjEcjaEr0vh/6RVKuJysXR7WahfLePIgmNwAs4ABhVQBzegAZqAggQ8gCfw7Nw7j86L87pozTjLmUPwA87bJ7CslVI=</latexit>

# 2 [0,⇡/2]
<latexit sha1_base64="EnpPgRYsG+OsHe5wdK4uxRA3n8I=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgqmSC9LEQirpwWcE+oAlhMp20QycPZiZKif0UNy4UceuXuPNvnLQVVPTAhcM593LvPX7CmVSW9WEUVlbX1jeKm6Wt7Z3dPbO835VxKgjtkJjHou9jSTmLaEcxxWk/ERSHPqc9f3KR+71bKiSLoxs1Tagb4lHEAkaw0pJnlp1LyhV2kjHz2JntJMwzK1bVsiyEEMwJqtcsTZrNho0aEOWWRgUs0fbMd2cYkzSkkSIcSzlAVqLcDAvFCKezkpNKmmAywSM60DTCIZVuNj99Bo+1MoRBLHRFCs7V7xMZDqWchr7uDLEay99eLv7lDVIVNNyMRUmqaEQWi4KUQxXDPAc4ZIISxaeaYCKYvhWSMRaYKJ1WSYfw9Sn8n3TtKqpV7evTSut8GUcRHIIjcAIQqIMWuAJt0AEE3IEH8ASejXvj0XgxXhetBWM5cwB+wHj7BAo0k+E=</latexit>

��i = 2⇡

<latexit sha1_base64="tn00z/5+LTZmvo5e7LuOhFlVhGI="></latexit>

V = n+@�1 + n�@�2

Do a KK reduction using the Killing vector

Find a U(1) fibration over the spindle:

New coordinates:
<latexit sha1_base64="YRX47+/ujeWcFSxUXXGSlnuh2hU=">AAAB9HicdVDLSgMxFM3UV62vqks3wSIIQkmK9LEQim5cVrCt0BmGTJppQzOZMckUSul3uHGhiFs/xp1/Y6atoKIHLhzOuZd77wkSwbVB6MPJrayurW/kNwtb2zu7e8X9g46OU0VZm8YiVncB0UxwydqGG8HuEsVIFAjWDUZXmd8dM6V5LG/NJGFeRAaSh5wSYyXPTYbcxxfSP3Nl6hdLqIwQwhjDjOBaFVnSaNQruA5xZlmUwBItv/ju9mOaRkwaKojWPYwS402JMpwKNiu4qWYJoSMyYD1LJYmY9qbzo2fwxCp9GMbKljRwrn6fmJJI60kU2M6ImKH+7WXiX14vNWHdm3KZpIZJulgUpgKaGGYJwD5XjBoxsYRQxe2tkA6JItTYnAo2hK9P4f+kUynjarlyc15qXi7jyIMjcAxOAQY10ATXoAXagIJ78ACewLMzdh6dF+d10ZpzljOH4Aect09bP5Ha</latexit>

�1 = n+⌫
<latexit sha1_base64="MQyYfutQPgzDhFWDor04PAi7cCM="></latexit>

�2 = n�⌫ +
1

n+
µ

<latexit sha1_base64="0VXzZkgLogjUQ5TxYjCnXCkElzE=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4KkmRPhZC0Y3LCvYBnbFk0kwbmskMSUYpQ//DjQtF3Pov7vwbM20FFT1w4XDOvcm9x48F1wahDye3srq2vpHfLGxt7+zuFfcPOjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1J5eZ371jSvNI3phpzLyQjCQPOCXGSredczcmynAiBq5MBsUSKiOEMMYwI7hWRZY0GvUKrkOcWRYlsERrUHx3hxFNQiYNFUTrPkax8dLsRSrYrOAmmsWETsiI9S2VJGTaS+dbz+CJVYYwiJQtaeBc/T6RklDraejbzpCYsf7tZeJfXj8xQd1LuYwTwyRdfBQkApoIZhHAIVeMGjG1hFDF7a6Qjoki1NigCjaEr0vh/6RTKeNquXJ9VmpeLOPIgyNwDE4BBjXQBFegBdqAAgUewBN4du6dR+fFeV205pzlzCH4AeftE89Ikr0=</latexit>

V = @⌫
<latexit sha1_base64="IV8uYbc+STpbiX2G7URdTDPlcgY="></latexit>

ds2 = ⇤(d⌫ +Adµ)2 + d#2 +
cos2 # sin2 #

⇤
dµ2

<latexit sha1_base64="4A/4EuOJOoWDjGnw572MyuzC1Aw="></latexit>

⇤ = n2
+ cos2 #+ n2

� sin2 #

<latexit sha1_base64="AZhe2x6aPqE9uCUufUyEtLO20RE=">AAACAXicdZDLSgMxFIYzXmu9jboR3ASL4ELKZJBeFkJRFy4r2At0SsmkaRuaZIYkI5RSN76KGxeKuPUt3Pk2ZtoKKnog8PH/53By/jDmTBvP+3AWFpeWV1Yza9n1jc2tbXdnt66jRBFaIxGPVDPEmnImac0ww2kzVhSLkNNGOLxI/cYtVZpF8saMYtoWuC9ZjxFsrNRx94NLyg0ORHIyJ5mc+UHMOm7Oy3uehxCCKaBiwbNQLpd8VIIotWzlwLyqHfc96EYkEVQawrHWLeTFpj3GyjDC6SQbJJrGmAxxn7YsSiyobo+nF0zgkVW6sBcp+6SBU/X7xBgLrUcitJ0Cm4H+7aXiX14rMb1Se8xknBgqyWxRL+HQRDCNA3aZosTwkQVMFLN/hWSAFSbGhpa1IXxdCv+Hup9Hhbx/fZqrnM/jyIADcAiOAQJFUAFXoApqgIA78ACewLNz7zw6L87rrHXBmc/sgR/lvH0CGtmWsQ==</latexit>

�µ,�⌫ = 2⇡



In fact the regular                                 solutions were already 
constructed from a very different point of view in 2006!

[Gauntlett,Kim,Waldram 06]   

Central charge of                                  SCFT
<latexit sha1_base64="O0+SYkBH9FOnoZtC2D06tXREZZs=">AAAB/3icdVDLSgMxFM34rPU1KrhxEyxChVKSQfpYFIpuXEkF+4C2lEyatqGZB0lGKGMX/oobF4q49Tfc+Tdm2goqeiBwOOde7slxQ8GVRujDWlpeWV1bT22kN7e2d3btvf2GCiJJWZ0GIpAtlygmuM/qmmvBWqFkxHMFa7rji8Rv3jKpeODf6EnIuh4Z+nzAKdFG6tmH/YqTgx2P6BElIr6aVrIo55z27AzKI4QwxjAhuFhAhpTLJQeXIE4sgwxYoNaz3zv9gEYe8zUVRKk2RqHuxkRqTgWbpjuRYiGhYzJkbUN94jHVjWf5p/DEKH04CKR5voYz9ftGTDylJp5rJpOg6reXiH957UgPSt2Y+2GkmU/nhwaRgDqASRmwzyWjWkwMIVRykxXSEZGEalNZ2pTw9VP4P2k4eVzIO9dnmer5oo4UOALHIAswKIIquAQ1UAcU3IEH8ASerXvr0XqxXuejS9Zi5wD8gPX2CXhylHs=</latexit>

d = 2,N = (0, 2)

<latexit sha1_base64="36aeQUB6v2S/rklbMrcv3gp/zH0="></latexit>

c =
4(n� � n+)3

3n�n+(n2
� + n�n+ + n2

+)
a4d

For                         SCFT 

dual to 

<latexit sha1_base64="ZvfqFA/yJuDEBQ+dXzRjZ8fqgXQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgQsqklD4WhaIbV1LBPqAdSiaTaUMzD5KMWIb5FTcuFHHrj7jzb8y0FVT0QOBwzr3ck+NEnEllWR9Gbm19Y3Mrv13Y2d3bPzAPiz0ZxoLQLgl5KAYOlpSzgHYVU5wOIkGx73Dad2aXmd+/o0KyMLhV84jaPp4EzGMEKy2NzaLbqp7DkY/VlGCeXKctNDZLVtmyLIQQzAiq1yxNms1GBTUgyiyNElihMzbfR25IYp8GinAs5RBZkbITLBQjnKaFUSxphMkMT+hQ0wD7VNrJInsKT7XiQi8U+gUKLtTvGwn2pZz7jp7MQsrfXib+5Q1j5TXshAVRrGhAloe8mEMVwqwI6DJBieJzTTARTGeFZIoFJkrXVdAlfP0U/k96lTKqlSs31VL7YlVHHhyDE3AGEKiDNrgCHdAFBNyDB/AEno3UeDRejNflaM5Y7RyBHzDePgHGCJOn</latexit>

d = 4,N = 1
<latexit sha1_base64="YkWXQu/RT9tYa7zfico3CDB7iR0=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwVSbFvnZVEVxWah/QDkMmk2lDMw+STKEM/RM3LhRx65+482/MtBVU9MCFwzn3cu89bsyZVJb1YeTW1jc2t/LbhZ3dvf0D8/CoK6NEENohEY9E38WSchbSjmKK034sKA5cTnvu5Drze1MqJIvCezWLqR3gUch8RrDSkmOal17bqQwVC6iE7Run4phFq2RZFkIIZgTVqpYmjUa9jOoQZZZGEazQcsz3oReRJKChIhxLOUBWrOwUC8UIp/PCMJE0xmSCR3SgaYj1JjtdXD6HZ1rxoB8JXaGCC/X7RIoDKWeBqzsDrMbyt5eJf3mDRPl1O2VhnCgakuUiP+FQRTCLAXpMUKL4TBNMBNO3QjLGAhOlwyroEL4+hf+TbrmEqqXy3UWxebWKIw9OwCk4BwjUQBPcghboAAKm4AE8gWcjNR6NF+N12ZozVjPH4AeMt09hv5Le</latexit>

AdS5 ⇥ SE5

We now have a precise conjecture for d=2 SCFT:  take d=4 SCFT 
dual to                       wrap on a spindle and then flow to the IRAdS5 ⇥ SE5

<latexit sha1_base64="NoqEE1kGIEQBfOg4X0gBCrwspVg=">AAACCXicdVDLSgMxFM3UV62vUZduQovgqkyq9rGriuCyUvuAtkwzadqGZh4kGaEM3brxV9y4UMStf+DOvzHTjqCiBwLnnnMvN/c4AWdSWdaHkVpaXlldS69nNja3tnfM3b2m9ENBaIP43BdtB0vKmUcbiilO24Gg2HU4bTmTi9hv3VIhme/dqGlAey4eeWzICFZask14Nqjbx13FXCphv9+ts5GLk7J+aZ9mbTNn5S3LQgjBmKBS0dKkUikXUBmi2NLIgQQ123zvDnwSutRThGMpO8gKVC/CQjHC6SzTDSUNMJngEe1o6mG9qhfNL5nBQ60M4NAX+nkKztXvExF2pZy6ju50sRrL314s/uV1QjUs9yLmBaGiHlksGoYcKh/GscABE5QoPtUEE8H0XyEZY4GJ0uFldAhfl8L/SbOQR8V84fokVz1P4kiDA5AFRwCBEqiCK1ADDUDAHXgAT+DZuDcejRfjddGaMpKZffADxtsnBWmZSQ==</latexit>

AdS3 ⇥ “⌃⇥ SE5”



Precision check: central charge from a field theory computation

Use c-extremisation principle of [Benini,Bobev 12]   

Idea: Extremise                  over possible 2-d R symmetries 
<latexit sha1_base64="lOEykTxZW33bhnGVf5Y9xeC4l8c=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiDES+gOkuUW9OIxilkgGUJPp5M06Vno7hHCkN/w4kERr/6MN//GniSCij4oeLxXRVU9L5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6zBWjLdYKEPV9ajmUgS8ZYSRvBspTn1P8o43vUr9zj1XWoTBnZlF3PXpOBAjwaixUp8NEqMElfPi7fkgX8AljDEhBKWEVCvYknq9ViY1RFLLogArNAf59/4wZLHPA8Mk1bpHcGTchCojmOTzXD/WPKJsSse8Z2lAfa7dZHHzHJ1ZZYhGobIVGLRQv08k1Nd65nu206dmon97qfiX14vNqOYmIohiwwO2XDSKJTIhSgNAQ6E4M3JmCWVK2FsRm1BFmbEx5WwIX5+i/0m7XCKVUvnmotC4XMWRhRM4hSIQqEIDrqEJLWAQwQM8wbMTO4/Oi/O6bM04q5lj+AHn7RP425Go</latexit>

ctrial(R)

• The 2d anomaly polynomial is obtained by integrating the       
4d anomaly polynomial over the spindle, taking into account 
that there is flux through the spindle. 

• Allow for mixing with internal symmetry of spindle

<latexit sha1_base64="p6+jkD8pXL6ZFepg2JgY6s+zoag="></latexit>

Rtrial = R̃+ " J

Find                                        and 
<latexit sha1_base64="OqWKB0sQTN76eVEdp6LlLvS1yrM=">AAAB+XicdVDLSgMxFM34rPU16tJNsAjVRZkU6WMhVF3oslanLbTDkEnTNjTzIMkUytA/ceNCEbf+iTv/xkxbQUUPXDiccy/33uNFnEllWR/G0vLK6tp6ZiO7ubW9s2vu7TdlGAtCbRLyULQ9LClnAbUVU5y2I0Gx73Ha8kZXqd8aUyFZGNyrSUQdHw8C1mcEKy25pknyDff05Jy4yZ193biYumbOKliWhRCCKUHlkqVJtVopogpEqaWRAwvUXfO92wtJ7NNAEY6l7CArUk6ChWKE02m2G0saYTLCA9rRNMA+lU4yu3wKj7XSg/1Q6AoUnKnfJxLsSznxPd3pYzWUv71U/MvrxKpfcRIWRLGiAZkv6sccqhCmMcAeE5QoPtEEE8H0rZAMscBE6bCyOoSvT+H/pFksoFKheHuWq10u4siAQ3AE8gCBMqiBG1AHNiBgDB7AE3g2EuPReDFe561LxmLmAPyA8fYJ5bmSkA==</latexit>

c(R⇤) = cSUGRA

<latexit sha1_base64="IH7TaHgxRzDCH5+LfU/EqhIyYfU="></latexit>

"⇤ =
3n�n+(n� + n+)

n2
� + n�n+ + n2

+

c.f. [Bah,Bonetti,Minasian,Nardoni 19]      
     [Hristov, Tachikawa,Zaffaroni 20]   



• Is there a black string solution of the form:

Many open questions eg

<latexit sha1_base64="aELbn1veYOSWId6RyNDG8CmMR24=">AAACBHicdVDLSgMxFM34rPU16rKbYBFclUnVPnZVNy4rtQ/oDEMmk2lDMw+SjFBKF278FTcuFHHrR7jzb8y0FVT0QOBwzr3cnOMlnEllWR/G0vLK6tp6biO/ubW9s2vu7XdknApC2yTmseh5WFLOItpWTHHaSwTFocdp1xtdZn73lgrJ4uhGjRPqhHgQsYARrLTkmoVzv+We2SqGGTmxFQuphHaLDULsmkWrZFkWQghmBFUrlib1eq2MahBllkYRLNB0zXfbj0ka0kgRjqXsIytRzgQLxQin07ydSppgMsID2tc0wvqWM5mFmMIjrfgwiIV+kYIz9fvGBIdSjkNPT4ZYDeVvLxP/8vqpCmrOhEVJqmhE5oeClEOdOWsE+kxQovhYE0wE03+FZIgFJkr3ltclfCWF/5NOuYQqpfL1abFxsagjBwrgEBwDBKqgAa5AE7QBAXfgATyBZ+PeeDRejNf56JKx2DkAP2C8fQJmdJdW</latexit>

AdS5 ! AdS3 ⇥ ⌃



M2-branes wrapped on a spindle

D=4 gauged SUGRA:

                                Solutions:
<latexit sha1_base64="hpqENeKl84kVToXz8tYqk8z1Hzg=">AAACBHicdVDLSgMxFM3UV62vqstugkWoqGUySB+7qhuXldoHtGXIpGkbmskMSUYopQs3/oobF4q49SPc+Tdm2goqeuDC4Zx7ufceL+RMadv+sBJLyyura8n11Mbm1vZOenevoYJIElonAQ9ky8OKciZoXTPNaSuUFPsep01vdBn7zVsqFQvEjR6HtOvjgWB9RrA2kpvOnPdqrtPRzKcKdmps4OOccE9PhHt85Kazdt62bYQQjA kqFmxDyuWSg0oQxZZBFixQddPvnV5AIp8KTThWqo3sUHcnWGpGOJ2mOpGiISYjPKBtQwU2S7uT2RNTeGiUHuwH0pTQcKZ+n5hgX6mx75lOH+uh+u3F4l9eO9L9UnfCRBhpKsh8UT/iUAcwTgT2mKRE87EhmEhmboVkiCUm2uSWMiF8fQr/Jw0njwp55/osW7lYxJEEGXAAcgCBIqiAK1AFdUDAHXgAT+DZurcerRfrdd6asBYz++AHrLdPrOKW2Q==</latexit>

AdS2 ⇥ ⌃(n�, n+)

• Can uplift on SE7 in regular class - completely regular solutions

<latexit sha1_base64="6fvtT3ZPXqgp46c+hbM1RoGzFmY="></latexit>

L ⇠
p
�g(R+ 6� F 2)

[Ferrero,JPG,Ipina,Martelli,Sparks 20]  

• NOT a topological twist 
<latexit sha1_base64="W+NB6TZpeffMQtMOSJ2tg5D2nxg=">AAAB+3icdVDLSgMxFM3UV62vWpdugkWomzIp0seu6MZli9YWOmXIpGkbmmSGJCOWob/ixoUibv0Rd/6NmbaCih64cDjnXu69J4g408Z1P5zM2vrG5lZ2O7ezu7d/kD8s3OowVoR2SMhD1QuwppxJ2jHMcNqLFMUi4LQbTC9Tv3tHlWahvDGziA4EHks2YgQbK/n5QtsXnqQembCSd83GAp/5+aJbdl0XIQRTgmpV15JGo15BdYhSy6IIVmj5+XdvGJJYUGkIx1r3kRuZQYKVYYTTec6LNY0wmeIx7VsqsaB6kCxun8NTqwzhKFS2pIEL9ftEgoXWMxHYToHNRP/2UvEvrx+bUX2QMBnFhkqyXDSKOTQhTIOAQ6YoMXxmCSaK2VshmWCFibFx5WwIX5/C/8ltpYyq5Ur7vNi8WMWRBcfgBJQAAjXQBFegBTqAgHvwAJ7AszN3Hp0X53XZmnFWM0fgB5y3T3ZNlBY=</latexit>

Qm 6= �(⌃)

[Gauntlett,Kim,Waldram 06]   



New features:

• Rotation, consistent with AdS2 symmetries

• UV completion

<latexit sha1_base64="Dpbx4qpcuYcMGY6tEeVm4mChSlc="></latexit>

ds2 = f1(y)
⇣
� ⇢2 d⌧2 +

d⇢2

⇢2

⌘
+ f2(y)dy

2 + f3(y)(dz + j ⇢ d⌧)2

<latexit sha1_base64="gMFfEw019Y3n9JNHBCiEhzkAy7Q=">AAACBXicdVDLSgMxFM3UV62vUZe6CBbBVZkMpY9d1Y3LSu0DOkPJpJk2NPMgyQhl6MaNv+LGhSJu/Qd3/o2ZtoKKHggczrmXm3O8mDOpLOvDyK2srq1v5DcLW9s7u3vm/kFHRokgtE0iHomehyXlLKRtxRSnvVhQHHicdr3JZeZ3b6mQLApv1DSmboBHIfMZwUpLA/P4fNgalKGjIpgx21EsoBI6LTYK8MAsWiXLshBCMCOoWrE0qddrNqpBlFkaRbBEc2C+O8OIJAENFeFYyj6yYuWmWChGOJ0VnETSGJMJHtG+piHWt9x0nmIGT7UyhH4k9AsVnKvfN1IcSDkNPD0ZYDWWv71M/MvrJ8qvuSkL40TRkCwO+QmHOnNWCRwyQYniU00wEUz/FZIxFpgoXVxBl/CVFP5POnYJVUr2dbnYuFjWkQdH4AScAQSqoAGuQBO0AQF34AE8gWfj3ng0XozXxWjOWO4cgh8w3j4BvUuXfg==</latexit>

AdS4 ! AdS2 ⇥ ⌃

This is precisely a two parameter family of supersymmetric 
dyonic, rotating and accelerating back holes! [Plebanski,Demianski 76]      

• Acceleration gives rise to conical singularities

<latexit sha1_base64="JUAmRoydx8lqksUa8XHO+OCw9xk=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJSnSx64ogsuK9gHtUDJppg1NMkOSEcrQX3DjQhG3/pA7/8ZMW0FFD1w4nHMv994TxIIbi9CHt7K6tr6xmdvKb+/s7u0XDg7bJko0ZS0aiUh3A2KY4Iq1LLeCdWPNiAwE6wSTy8zv3DNteKTu7DRmviQjxUNOic2k26tBdVAoohJCCGMMM4KrFeRIvV4r4xrEmeVQBEs0B4X3/jCiiWTKUkGM6WEUWz8l2nIq2CzfTwyLCZ2QEes5qohkxk/nt87gqVOGMIy0K2XhXP0+kRJpzFQGrlMSOza/vUz8y+slNqz5KVdxYpmii0VhIqCNYPY4HHLNqBVTRwjV3N0K6ZhoQq2LJ+9C+PoU/k/a5RKulMo358XGxTKOHDgGJ+AMYFAFDXANmqAFKBiDB/AEnj3pPXov3uuidcVbzhyBH/DePgG6A44N</latexit>

SE7

Long history of dealing with them. Here we find that are 
completely removed by uplifting          !

• Conformal boundary has a spindle for 
<latexit sha1_base64="qmSD38P7nnomdZbZEqsv40jIiP0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXJSnSx67oRlxVsA9oh5JJM21sJhmSjFCG/oMbF4q49X/c+Tdm2goqeuDC4Zx7ufeeIBbcWIQ+vJXVtfWNzdxWfntnd2+/cHDYNirRlLWoEkp3A2KY4JK1LLeCdWPNSBQI1gkml5nfuWfacCVv7TRmfkRGkoecEuuk9nVfMogGhSIqIYQwxjAjuFpBjtTrtTKuQZxZDkWwRHNQeO8PFU0iJi0VxJgeRrH1U6Itp4LN8v3EsJjQCRmxnqOSRMz46fzaGTx1yhCGSruSFs7V7xMpiYyZRoHrjIgdm99eJv7l9RIb1vyUyzixTNLFojAR0CqYvQ6HXDNqxdQRQjV3t0I6JppQ6wLKuxC+PoX/k3a5hCul8s15sXGxjCMHjsEJOAMYVEEDXIEmaAEK7sADeALPnvIevRfvddG64i1njsAPeG+f8giOvA==</latexit>

J 6= 0



Final Comments

• Have wrapped D3,M2-branes on spindles 

When does this happen?                  

• For wrapped D3,M2s uplifted with certain regular Sasaki-Einstein 
the upstairs metric is regular              

 Supersymmetry without usual topological twist

• Field theory:
What rules for fields at orbifold points?  eg N=4 SYM     

SUGRA suggest some SCFTs are obstructed- why?             

• Connects with broader programme of understanding 
<latexit sha1_base64="BaLhREBbu1sUu97fd96BaGAO1XE=">AAAB+XicdVDLSgMxFM34rPU16tJNsAiuyqRKH7uqCwU3Fe0D2mHIZNI2NJMZkkyhDP0TNy4UceufuPNvzLQVVPTAhcM593LvPX7MmdKO82EtLa+srq3nNvKbW9s7u/befktFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/ugy89tjKhWLxL2exNQN8UCwPiNYG8mz7fPgzjvtaRZSBa9uvIpnF5yi4zgIIZgRVCk7htRq1RKqQpRZBgWwQMOz33tBRJKQCk04VqqLnFi7KZaaEU6n+V6iaIzJCA9o11CBzSY3nV0+hcdGCWA/kqaEhjP1+0SKQ6UmoW86Q6yH6reXiX953UT3q27KRJxoKsh8UT/hUEcwiwEGTFKi+cQQTCQzt0IyxBITbcLKmxC+PoX/k1apiMrF0u1ZoX6xiCMHDsEROAEIVEAdXIMGaAICxuABPIFnK7UerRfrdd66ZC1mDsAPWG+fWHmS2A==</latexit>

AdS3 ⇥GK7
<latexit sha1_base64="UzZquU5hAY4IYQZ7U3xAxA3am1E=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0VwVTJB+thVXSi4qWgf0IYwmUzaoZMHM5NCCf0TNy4UceufuPNvnLQVVPTAhcM593LvPV7CmVSW9WEUVlbX1jeKm6Wt7Z3dPXP/oCPjVBDaJjGPRc/DknIW0bZiitNeIigOPU673vgy97sTKiSLo3s1TagT4mHEAkaw0pJrmuf+nWsPFAuphFc3bsM1y1bFsiyEEMwJqlUtTRqNuo3qEOWWRhks0XLN94EfkzSkkSIcS9lHVqKcDAvFCKez0iCVNMFkjIe0r2mE9SYnm18+gyda8WEQC12RgnP1+0SGQymnoac7Q6xG8reXi395/VQFdSdjUZIqGpHFoiDlUMUwjwH6TFCi+FQTTATTt0IywgITpcMq6RC+PoX/k45dQdWKfXtWbl4s4yiCI3AMTgECNdAE16AF2oCACXgAT+DZyIxH48V4XbQWjOXMIfgB4+0TWfKS2Q==</latexit>

AdS2 ⇥GK9and                          solutions               
[Kim 05][Kim,Park 06][Gauntlett,Kim 07]

[Hosseini,Hristov, Zaffaroni][Boido,Ipina,Sparks]
[Fererro,Inglese,Martelli,Sparks][Couzens,Stemerdink,van de Heisteeg] 

Generalisations 

[Couzens,Gauntlett,Martelli,Sparks 18][Gauntlett,Martelli,Sparks19, 19][…]   



• Can also wrap M5-branes on spindles

<latexit sha1_base64="VQBF7w9V5YuWR0MwO8o4y2ODgjQ=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFclUzRPnZVNy4rtQ9oQphMJu3QyYOZiVhCf8WNC0Xc+iPu/BsnbQUVPXDhcM693HuPl3AmlWV9GCura+sbm4Wt4vbO7t6+eVDqyTgVhHZJzGMx8LCknEW0q5jidJAIikOP0743ucr9/h0VksXRrZom1AnxKGIBI1hpyTVLF37HPbcVC6mEdoeNQuyaZatiWRZCCOYE1WuWJs1mo4oaEOWWRhks0XbNd9uPSRrSSBGOpRwiK1FOhoVihNNZ0U4lTTCZ4BEdahphvcvJ5rfP4IlWfBjEQlek4Fz9PpHhUMpp6OnOEKux/O3l4l/eMFVBw8lYlKSKRmSxKEg5VDHMg4A+E5QoPtUEE8H0rZCMscBE6biKOoSvT+H/pFetoFqlenNWbl0u4yiAI3AMTgECddAC16ANuoCAe/AAnsCzMTMejRfjddG6YixnDsEPGG+fbiWUEw==</latexit>

AdS5 ⇥ ⌃

D=11 solution has orbifold singularities…rules?              

[Ferrero,JPG,Martelli,Sparks 21]  

No                    solutions in minimal D=7 gauged supergravity 
(why?) but can construct in non-minimal case          

Susy NOT via usual topological twist but now                      : 
“topologically a topological twist”!? 

<latexit sha1_base64="Bj26B32dIIcyWhGQPat8DEJRfQc=">AAAB+XicdVDLSgMxFM3UV62vUZdugkWomzIp0sdCKLpx2aKthc4wZNK0DU1mhiRTKEP/xI0LRdz6J+78GzNtBRU9cOFwzr3ce08Qc6a043xYubX1jc2t/HZhZ3dv/8A+POqqKJGEdkjEI9kLsKKchbSjmea0F0uKRcDpfTC5zvz7KZWKReGdnsXUE3gUsiEjWBvJt+22Ly5dMmYl95aNBD737aJTdhwHIQQzgmpVx5BGo15BdYgyy6AIVmj59rs7iEgiaKgJx0r1kRNrL8VSM8LpvOAmisaYTPCI9g0NsaDKSxeXz+GZUQZwGElToYYL9ftEioVSMxGYToH1WP32MvEvr5/oYd1LWRgnmoZkuWiYcKgjmMUAB0xSovnMEEwkM7dCMsYSE23CKpgQvj6F/5NupYyq5Ur7oti8WsWRByfgFJQAAjXQBDegBTqAgCl4AE/g2UqtR+vFel225qzVzDH4AevtE65rkxA=</latexit>

Qm = �(⌃)

Can carry out a precision test of AdS/CFT by comparing 
with d=6 (0,2) SCFT reduced on a spindle - exact agreement

Dual to                         SCFTs          
<latexit sha1_base64="ZvfqFA/yJuDEBQ+dXzRjZ8fqgXQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgQsqklD4WhaIbV1LBPqAdSiaTaUMzD5KMWIb5FTcuFHHrj7jzb8y0FVT0QOBwzr3ck+NEnEllWR9Gbm19Y3Mrv13Y2d3bPzAPiz0ZxoLQLgl5KAYOlpSzgHYVU5wOIkGx73Dad2aXmd+/o0KyMLhV84jaPp4EzGMEKy2NzaLbqp7DkY/VlGCeXKctNDZLVtmyLIQQzAiq1yxNms1GBTUgyiyNElihMzbfR25IYp8GinAs5RBZkbITLBQjnKaFUSxphMkMT+hQ0wD7VNrJInsKT7XiQi8U+gUKLtTvGwn2pZz7jp7MQsrfXib+5Q1j5TXshAVRrGhAloe8mEMVwqwI6DJBieJzTTARTGeFZIoFJkrXVdAlfP0U/k96lTKqlSs31VL7YlVHHhyDE3AGEKiDNrgCHdAFBNyDB/AEno3UeDRejNflaM5Y7RyBHzDePgHGCJOn</latexit>

d = 4,N = 1



• UV completions

M2: accelerating black holes - new interpretation

D3,M5?

Recover entropy using new developments involving complex 
saddle points                [Cabo-Bizet,Cassani,Martelli,Murthy 18][Cassani,Papini 19]   

• Wrap branes on higher dimensional orbifolds?                  

• Rich new landscape to explore!

[Cassani,Gauntlett,Martelli,Sparks 21]  


