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1. Introduction

2d CFTs play a prominent role in string theory, and provide the
best arena to test the AdS/CFT correspondence and its
applications to black hole physics

Canonical example: D1-D5 system
AdS3 ⇥ S3 ⇥ CY2 geometry realising (4,4) superconformal
symmetry.  CFT dual believed to be the free symmetric
product orbifold (Gaberdiel, Gopakumar, Eberhardt) 

For (0,4) superconformal symmetry:

(0,4) CFTs play a prominent role in the microscopical
description of black holes (5d extremal BH have 
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near horizon geometries) (Maldacena, Strominger, Vafa’97)



The elliptic genus has been used to compute BPS degeneracies 
(Minasian, Moore,Tsimpis’99) 

Some of these constructions had a known holographic dual:

- Orbifolds of (4,4):  
<latexit sha1_base64="5gY8wix8zmPtnwzwybSPYz2UzYs=">AAACEHicbVC7TsNAEDyHVwgvAyXNiQhBFewEFMqgNJRBIQ+IjXU+X5JTzg/dnZEiK59Aw6/QUIAQLSUdf8M5cQEJI600mtnV7o4bMSqkYXxruaXlldW1/HphY3Nre0ff3WuLMOaYtHDIQt51kSCMBqQlqWSkG3GCfJeRjjuqp37ngXBBw+BGjiNi+2gQ0D7FSCrJ0Y8vvaZTsST1iYDN+8qp5SM5dN3kbuKMMrl+65QdvWiUjCngIjEzUgQZGo7+ZXkhjn0SSMyQED3TiKSdIC4pZmRSsGJBIoRHaEB6igZIbbKT6UMTeKQUD/ZDriqQcKr+nkiQL8TYd1Vneq6Y91LxP68Xy/6FndAgiiUJ8GxRP2ZQhjBNB3qUEyzZWBGEOVW3QjxEHGGpMiyoEMz5lxdJu1wyz0vG9VmxVs3iyIMDcAhOgAmqoAauQAO0AAaP4Bm8gjftSXvR3rWPWWtOy2b2wR9onz9Kb5wW</latexit>

AdS3 ⇥ S3/Zk ⇥ CY2

- Maldacena, Strominger, Witten’97:
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- Couzens, Lawrie, Martelli, Schafer-Nameki, Wong’17:
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In Y.L., Macpherson, Nunez, Ramirez’19:  Classification of 
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AdS3 spaces
with (0,4) supersymmetries in massive IIA 

(Recently also in Type IIB (Macpherson, Ramirez’22))
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AdS2 spaces are ubiquitous in black hole physics. 

However, the           correspondence exhibits unique 
features compared to its higher dimensional counterparts: 

Therefore, constructing                   pairs is of key importance 
for the microscopical description program
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AdS2The         space has two disconnected boundaries
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AdS2        gravity does not support finite energy excitations
(circumvent the problem by considering 
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In certain cases the
(Strominger’97; Hartman, Strominger’08; Balasubramanian, de Boer, 
Sheikh-Jabbari, Simon’09;..)
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AdS2 spaces are ubiquitous in black hole physics. 

However, the           correspondence exhibits unique 
features compared to its higher dimensional counterparts: 
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<latexit sha1_base64="4AET6YEnZeuqY0Zca8I89tUf62k=">AAACBHicbVDLSsNAFJ34rPUVddlNsAiualKUuqwUxGXFvqANYTKZtkMnkzBzI5bQhRt/xY0LRdz6Ee78G6dtFtp64MKZc+5l7j1+zJkC2/42VlbX1jc2c1v57Z3dvX3z4LClokQS2iQRj2THx4pyJmgTGHDaiSXFoc9p2x/Vpn77nkrFItGAcUzdEA8E6zOCQUueWegBfYBUXAV3E698lr1q142J53hm0S7ZM1jLxMlIEWWoe+ZXL4hIElIBhGOluo4dg5tiCYxwOsn3EkVjTEZ4QLuaChxS5aazIybWiVYCqx9JXQKsmfp7IsWhUuPQ150hhqFa9Kbif143gf6lmzIRJ0AFmX/UT7gFkTVNxAqYpAT4WBNMJNO7WmSIJSagc8vrEJzFk5dJq1xyLkr27XmxWsniyKECOkanyEEVVEU3qI6aiKBH9Ixe0ZvxZLwY78bHvHXFyGaO0B8Ynz9o45fl</latexit>

nAdS2/nCFT1)

Clearly, the 
<latexit sha1_base64="vDWdC8maH+YvBvQz04U0v0Ymof0=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5oURd1VCuKyYl/QhjCZTNqhkwczN2IJwY2/4saFIm79Cnf+jdMHoq0HLpw5517m3uPGnEkwzS8tt7C4tLySXy2srW9sbunbO00ZJYLQBol4JNoulpSzkDaAAaftWFAcuJy23EF15LfuqJAsCuswjKkd4F7IfEYwKMnR97pA7yG99G4zp3w8eVSv6pljOXrRLJljGD/EmiVFNEXN0T+7XkSSgIZAOJayY5kx2CkWwAinWaGbSBpjMsA92lE0xAGVdjo+ITMOleIZfiRUhWCM1d8TKQ6kHAau6gww9OWsNxL/8zoJ+Od2ysI4ARqSyUd+wg2IjFEehscEJcCHimAimNrVIH0sMAGVWkGFMHfyPGmWS9Zpybw5KVYupnHk0T46QEfIQmeogq5RDTUQQQ/oCb2gV+1Re9betPdJa06bzuyiP9A+vgG9wJb4</latexit>

AdS2/CFT1 correspondence is in need of a deeper
understanding

Therefore, constructing                   pairs is of key importance 
for the microscopical description program

<latexit sha1_base64="uuMb+YPLO9JshVqhzb5MMnQbe0k=">AAACAnicbVDLSsNAFJ34rPUVdSVugkVwVZOi1GWlIC4r9gVtCJPJpB06eTBzI5YQ3Pgrblwo4tavcOffOG2z0NYDF86ccy9z73FjziSY5re2tLyyurZe2Chubm3v7Op7+20ZJYLQFol4JLoulpSzkLaAAafdWFAcuJx23FF94nfuqZAsCpswjqkd4EHIfEYwKMnRD/tAHyC98u4yp3I2e9Svm5ljOXrJLJtTGIvEykkJ5Wg4+lffi0gS0BAIx1L2LDMGO8UCGOE0K/YTSWNMRnhAe4qGOKDSTqcnZMaJUjzDj4SqEIyp+nsixYGU48BVnQGGoZz3JuJ/Xi8B/9JOWRgnQEMy+8hPuAGRMcnD8JigBPhYEUwEU7saZIgFJqBSK6oQrPmTF0m7UrYuyubtealWzeMooCN0jE6Rhaqohm5QA7UQQY/oGb2iN+1Je9HetY9Z65KWzxygP9A+fwC7uJb1</latexit>

AdS2/CFT1

<latexit sha1_base64="JycW/8sn+Sh5FDV/54IAhjd14PE=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSSi1GOhIB4r9AuaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSATX6DjfVmFjc2t7p7hb2ts/ODwqH590dJwqBm0Wi1j1AqpBcAlt5CiglyigUSCgG0wac7/7CErzWLZwmoAf0ZHkIWcUjeR5CE+YNe5as4E7KFecqrOAvU7cnFRIjuag/OUNY5ZGIJEJqnXfdRL0M6qQMwGzkpdqSCib0BH0DZU0Au1ni5tn9oVRhnYYK1MS7YX6eyKjkdbTKDCdEcWxXvXm4n9eP8Xw1s+4TFIEyZaLwlTYGNvzAOwhV8BQTA2hTHFzq83GVFGGJqaSCcFdfXmddK6q7k3Vebiu1Gt5HEVyRs7JJXFJjdTJPWmSNmEkIc/klbxZqfVivVsfy9aClc+ckj+wPn8AurmRcQ==</latexit>

CFT1 can be identified as a chiral half of a 
<latexit sha1_base64="sdZWd+Swaag8UzSg5Sn9/OIX4N0=">AAAB83icbVBNS8NAEJ34WetX1aOXYBE8laQo9VgoiMcK/YImlM120y7dbMLuRCyhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEsE1Os63tbG5tb2zW9gr7h8cHh2XTk47Ok4VZW0ai1j1AqKZ4JK1kaNgvUQxEgWCdYNJY+53H5nSPJYtnCbMj8hI8pBTgkbyPGRPmDXuWrNBdVAqOxVnAXuduDkpQ47moPTlDWOaRkwiFUTrvusk6GdEIaeCzYpeqllC6ISMWN9QSSKm/Wxx88y+NMrQDmNlSqK9UH9PZCTSehoFpjMiONar3lz8z+unGN76GZdJikzS5aIwFTbG9jwAe8gVoyimhhCquLnVpmOiCEUTU9GE4K6+vE461Yp7U3Eersv1Wh5HAc7hAq7AhRrU4R6a0AYKCTzDK7xZqfVivVsfy9YNK585gz+wPn8AvD2Rcg==</latexit>

CFT2

In certain cases the
(Strominger’97; Hartman, Strominger’08; Balasubramanian, de Boer, 
Sheikh-Jabbari, Simon’09;..)



In this talk we will review the recent classification of 
solutions to massive IIA supergravity with (0,4) (small) 
susy (and SU(2) structure), and the proposal for their 
2d dual CFTs

AdS3

From these solutions:

New solutions with 4 supersymmetries, and a concrete
proposal for their dual superconformal quantum mechanics 

<latexit sha1_base64="1YLeXuNI0vzovF8iPH0lid2zRzc=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgKewGRb1FvHiM6CaBZAmzs7PJkNmZZWZWCEu+wYsHRbz6Qd78GycPIb4KGoqqbrq7wpQzbVz3wyksLa+srhXXSxubW9s75d29ppaZItQnkkvVDrGmnAnqG2Y4baeK4iTktBUOryZ+654qzaS4M6OUBgnuCxYzgo2V/MvotlfrlSte1Z0Cub/Il1WBORq98ns3kiRLqDCEY607npuaIMfKMMLpuNTNNE0xGeI+7VgqcEJ1kE+PHaMjq0QolsqWMGiqLk7kONF6lIS2M8FmoH96E/Evr5OZ+DzImUgzQwWZLYozjoxEk89RxBQlho8swUQxeysiA6wwMTaf0mII/5NmreqdVt2bk0r9Yh5HEQ7gEI7BgzOowzU0wAcCDB7gCZ4d4Tw6L87rrLXgzGf24Ruct08bGI4x</latexit>

AdS2

Interpretation as surface and line CFTs

(Based on papers with C. Couzens, F. Faedo, N. Macpherson, C. Nunez,  
N. Petri, A. Ramirez, S. Speziali and S. Vandoren 2019-2021) 



2.          solutions to massive IIA with (0,4) susyAdS3

AdS3 ⇥ S2 ⇥M4 ⇥ I solutions to massive IIA, with

M4 = CY2

M4 = Kähler  

-

-

:    class I

:   class II  

Explicit construction of the Killing spinors that realise the 
bosonic subalgebra 

<latexit sha1_base64="bVryUJuaehvV1iuiFHrfGdngg9s=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSxCC1KSoKi3ghdvVmraQhvKZrtpl26yYXcjhFD/ihcPinj1h3jz37htc9DWBwOP92aYmefHjEplWd9GYW19Y3OruF3a2d3bPzAPj9qSJwITF3PGRddHkjAaEVdRxUg3FgSFPiMdf3Iz8zuPREjKoweVxsQL0SiiAcVIaWlgllt3VefMqfV5zBIJW27VqQ3MilW35oCrxM5JBeRoDsyv/pDjJCSRwgxJ2bOtWHkZEopiRqalfiJJjPAEjUhP0wiFRHrZ/PgpPNXKEAZc6IoUnKu/JzIUSpmGvu4MkRrLZW8m/uf1EhVceRmN4kSRCC8WBQmDisNZEnBIBcGKpZogLKi+FeIxEggrnVdJh2Avv7xK2k7dvqhb9+eVxnUeRxEcgxNQBTa4BA1wC5rABRik4Bm8gjfjyXgx3o2PRWvByGfK4A+Mzx+SR5LB</latexit>

SO(2, 2)� SU(2) of
<latexit sha1_base64="e2KlU9ZbYfqID5DBYRKGE91gess=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5JURd1V3Lis1D6gjWEymbRDJw9mboQa+iVuXCji1k9x5984bbPQ1gMXDufcy733eIngCizr2yisrK6tbxQ3S1vbO7tlc2+/reJUUtaisYhl1yOKCR6xFnAQrJtIRkJPsI43upn6nUcmFY+jexgnzAnJIOIBpwS05Jrla7/pnvaBh0zh5kPNNStW1ZoBLxM7JxWUo+GaX30/pmnIIqCCKNWzrQScjEjgVLBJqZ8qlhA6IgPW0zQiepGTzQ6f4GOt+DiIpa4I8Ez9PZGRUKlx6OnOkMBQLXpT8T+vl0Jw6WQ8SlJgEZ0vClKBIcbTFLDPJaMgxpoQKrm+FdMhkYSCzqqkQ7AXX14m7VrVPq9ad2eV+lUeRxEdoiN0gmx0geroFjVQC1GUomf0it6MJ+PFeDc+5q0FI585QH9gfP4AdSaSRw==</latexit>

AdS3 ⇥ S2

<latexit sha1_base64="gaEqRcg0aaZVgxB5Wd2QaUfvxzY=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRT0IBS96q+i2hXYt2TTbhibZJckKZelv8OJBEa/+IG/+G9N2D9r6YODx3gwz88KEM21c99spLC2vrK4V10sbm1vbO+XdvYaOU0WoT2Ieq1aINeVMUt8ww2krURSLkNNmOLye+M0nqjSL5YMZJTQQuC9ZxAg2VvJvr+4fvW654lbdKdAi8XJSgRz1bvmr04tJKqg0hGOt256bmCDDyjDC6bjUSTVNMBniPm1bKrGgOsimx47RkVV6KIqVLWnQVP09kWGh9UiEtlNgM9Dz3kT8z2unJroIMiaT1FBJZouilCMTo8nnqMcUJYaPLMFEMXsrIgOsMDE2n5INwZt/eZE0TqreWdW9O63ULvM4inAAh3AMHpxDDW6gDj4QYPAMr/DmSOfFeXc+Zq0FJ5/Zhz9wPn8A5y+ODw==</latexit>

I = S1 : M4 = CY2

M4 = Kähler:

<latexit sha1_base64="Leh6qtPSRz7NU1wM4e807dN6g98=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFcFWSqqi7SjcuK7UXaWOYTCbt0MkkzEyEEgpufBU3LhRx60u4822cthG09YeBj/+cw5nzezGjUlnWl5FbWFxaXsmvFtbWNza3zO2dpowSgUkDRywSbQ9JwignDUUVI+1YEBR6jLS8QXVcb90TIWnEb9QwJk6IepwGFCOlLdfcu/Tr7nFX0ZBIWL/7oeqtW3bNolWyJoLzYGdQBJlqrvnZ9SOchIQrzJCUHduKlZMioShmZFToJpLECA9Qj3Q0cqQ3OenkhhE81I4Pg0joxxWcuL8nUhRKOQw93Rki1ZeztbH5X62TqODcSSmPE0U4ni4KEgZVBMeBQJ8KghUbakBYUP1XiPtIIKx0bAUdgj178jw0yyX7tGRdnxQrF1kcebAPDsARsMEZqIArUAMNgMEDeAIv4NV4NJ6NN+N92pozspld8EfGxzcb+5aB</latexit>

AdS3 ⇥ S3 ⇥ CY2
<latexit sha1_base64="/h2Q2+ani1FrLCiCD/TF6yk6xUE=">AAACAnicbZDLSsNAFIZPvNZ6i7oSN4NFcFWSqqi7qhuXldoLtDFMJpN26OTCzEQopbjxVdy4UMStT+HOt3HaRtDWHwY+/nMOZ87vJZxJZVlfxtz8wuLScm4lv7q2vrFpbm3XZZwKQmsk5rFoelhSziJaU0xx2kwExaHHacPrXY3qjXsqJIujW9VPqBPiTsQCRrDSlmvuXvhV96itWEglqt790KVbcs2CVbTGQrNgZ1CATBXX/Gz7MUlDGinCsZQt20qUM8BCMcLpMN9OJU0w6eEObWmMsF7kDMYnDNGBdnwUxEK/SKGx+3tigEMp+6GnO0OsunK6NjL/q7VSFZw5AxYlqaIRmSwKUo5UjEZ5IJ8JShTva8BEMP1XRLpYYKJ0ankdgj198izUS0X7pGjdHBfK51kcOdiDfTgEG06hDNdQgRoQeIAneIFX49F4Nt6M90nrnJHN7MAfGR/fZbCWHQ==</latexit>

AdS3 ⇥ S3 ⇥B2

Couzens, Lawrie, Martelli, Schafer-Nameki, Wong’17

:

with 

after T-duality
<latexit sha1_base64="3/CBaPJtK2Fd5uZ4Y4i7ZjuezDI=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4CjMuqLeAIB4jmEWSIfR0apImPT1jd48QhnyFFw+KePVzvPk3dpaDJj4oeLxXRVW9IBFcG9f9dnJLyyura/n1wsbm1vZOcXevruNUMayxWMSqGVCNgkusGW4ENhOFNAoENoLB9dhvPKHSPJb3ZpigH9Ge5CFn1Fjp4aZz2pb4SNxOseSW3QnIIvFmpAQzVDvFr3Y3ZmmE0jBBtW55bmL8jCrDmcBRoZ1qTCgb0B62LJU0Qu1nk4NH5MgqXRLGypY0ZKL+nshopPUwCmxnRE1fz3tj8T+vlZrw0s+4TFKDkk0XhakgJibj70mXK2RGDC2hTHF7K2F9qigzNqOCDcGbf3mR1E/K3nnZvTsrVa5mceThAA7hGDy4gArcQhVqwCCCZ3iFN0c5L8678zFtzTmzmX34A+fzB5lpj5c=</latexit>

F3 6= 0

after T-duality

Generalisation of the solutions of

:

to include D5-branes



ds2 =
up
h4h8

⇣
ds2AdS3

+
h8h4

4h8h4 + u02 ds
2
S2

�
+

r
h4

h8
ds2CY2

+

p
h4h8

u
d⇢2

Concentrate in class I:

Linear functions in ⇢
<latexit sha1_base64="sbVmE0CDHuujgABdhQAUV24fZjc=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8SNkVxXorePFYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sZ73jVZW19Y3Ngtbxe2d3b390sFh06hUU9agSijdDolhgkvWsNwK1k40I3EoWCsc3U791hPThiv5YMcJC2IykDzilFgnNdNzPOxVe6WyV/FmwMvEz0kZctR7pa9uX9E0ZtJSQYzp+F5ig4xoy6lgk2I3NSwhdEQGrOOoJDEzQTa7doJPndLHkdKupMUz9fdERmJjxnHoOmNih2bRm4r/eZ3URtUg4zJJLZN0vihKBbYKT1/Hfa4ZtWLsCKGau1sxHRJNqHUBFV0I/uLLy6R5UfGvKt79Zbl2k8dRgGM4gTPw4RpqcAd1aACFR3iGV3hDCr2gd/Qxb11B+cwR/AH6/AGTM45x</latexit>

u, h8 :
<latexit sha1_base64="ortjm/2nT1Cdm0NHEQ7BG7/DfnE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6hf65crbtWdg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHqXVfe+Vqnf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf2ao2O</latexit>

h4 : Function of ⇢ and
<latexit sha1_base64="m42zi6Edoqoji7aALfHGJFN0GwI=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktFvVW6MVjBfsh7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G02bmd5+o0iySD2YWU1/gsWQhI9hkUvNxWBuWK27VXQCtEy8nFcjRGpa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGNnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSqVW9etW9v6o0bvM4inAG53AJHlxDA+6gBW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDZ9SNyg==</latexit>

CY2;

Page fluxes

F0 = h0
8

ˆF2 =

⇣
h8 � (⇢� 2n⇡)h0

8

⌘
volS2

ˆF6 =

⇣
h4 � (⇢� 2n⇡)h0

4

⌘
volCY2 ^ volS2

ˆF4 = h0
4volCY2

D8
D6
D4
D2

Branes

Non-vanishing 
<latexit sha1_base64="clSdvRAiJWdrJQLlL+35fMPp17o=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexG8XELevEY0TwgWcLspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mnGMfkgHkvc5o8ZKDzfdSrdYcsvuDGSZeBkpQYZat/jV6UUsCVEaJqjWbc+NjZ9SZTgTOCl0Eo0xZSM6wLalkoao/XR26oScWKVH+pGyJQ2Zqb8nUhpqPQ4D2xlSM9SL3lT8z2snpn/lp1zGiUHJ5ov6iSAmItO/SY8rZEaMLaFMcXsrYUOqKDM2nYINwVt8eZk0KmXvonx2f16qXmdx5OEIjuEUPLiEKtxBDerAYADP8ApvjnBenHfnY96ac7KZQ/gD5/MHusiNag==</latexit>

B2 such that:  one NS5 at 
<latexit sha1_base64="AuAI0Da+v/WgTZ0TqyPSxH/QnRc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexG8XEQAl48RjAPzC5hdjKbDJmdWWZmhbDkL7x4UMSrf+PNv3GS7EETCxqKqm66u8KEM21c99sprKyurW8UN0tb2zu7e+X9g5aWqSK0SSSXqhNiTTkTtGmY4bSTKIrjkNN2OLqd+u0nqjST4sGMExrEeCBYxAg2Vnr01VDe1ISfsF654lbdGdAy8XJSgRyNXvnL70uSxlQYwrHWXc9NTJBhZRjhdFLyU00TTEZ4QLuWChxTHWSziyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dNTXQVZEwkqaGCzBdFKUdGoun7qM8UJYaPLcFEMXsrIkOsMDE2pJINwVt8eZm0alXvonp2f16pX+dxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBLvqQlA==</latexit>

⇢ = 2n⇡



D2 and D6 branes are stretched between NS5-branes. They play
the role of colour branes

D4 and D8 are perpendicular, and play the role of flavour branes

Brane set-up:

N [0,1]
8 D8 N [1,2]

8 D8

N [0,1]
4 D4 N [1,2]

4 D4

N [0,1]
2 D2

N [0,1]
6 D6 N [1,2]

6 D6

N [1,2]
2 D2

Supported by the analysis of Bianchi identities



We will concentrate on solutions with constant
h4, h8

and
piecewise linear, with the change of slope due to the

such that the space terminates at and we can 

have a well defined dual CFT

Our proposal:  The brane set-up describes a (0,4) QFT that 
flows to a strongly coupled CFT in the IR, dual to our solutions

presence of D4 and D8 source branes, respectively

We will also impose that

<latexit sha1_base64="IWO/qaRcPrOPrUqiXzSZ1v9faZ8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUW8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFSI+2XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6V1W3cVmp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4EqM9A==</latexit>u

<latexit sha1_base64="DkuRUIfOg0/wl8jo8AncBwfx5hE=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VoEUpSKtaFUHDjsoJ9QBvCZDpphk4mYWYilNC1G3/FjQtF3PoF7vwbp20WtvXAhTPn3Mvce7yYUaks68fIra1vbG7ltws7u3v7B+bhUVtGicCkhSMWia6HJGGUk5aiipFuLAgKPUY63uh26nceiZA04g9qHBMnRENOfYqR0pJrngZurVTtxxSWmhd2uXwTuPWFt+WaRatizQBXiZ2RIsjQdM3v/iDCSUi4wgxJ2bOtWDkpEopiRiaFfiJJjPAIDUlPU45CIp10dsoEnmtlAP1I6OIKztS/EykKpRyHnu4MkQrksjcV//N6ifLrTkp5nCjC8fwjP2FQRXCaCxxQQbBiY00QFlTvCnGABMJKp1fQIdjLJ6+SdrViX1as+1qxcZ3FkQcn4AyUgA2uQAPcgSZoAQyewAt4A+/Gs/FqfBif89ackc0cgwUYX79tXZY+</latexit>

h4(2⇡(P + 1)) = h8(2⇡(P + 1)) = 0
<latexit sha1_base64="pICVWah9rFJP3NSNRHzBc0U38K8=">AAAB+HicbVBNS8NAEJ34WetHox69LBahIpSkKOpBKHjxWMF+QBPKZrtpl26yYXcj1NBf4sWDIl79Kd78N27bHLT1wcDjvRlm5gUJZ0o7zre1srq2vrFZ2Cpu7+zulez9g5YSqSS0SQQXshNgRTmLaVMzzWknkRRHAaftYHQ79duPVCom4gc9Tqgf4UHMQkawNlLPLnlyKG5qXsJQpXHmnvbsslN1ZkDLxM1JGXI0evaX1xckjWisCcdKdV0n0X6GpWaE00nRSxVNMBnhAe0aGuOIKj+bHT5BJ0bpo1BIU7FGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIdXfsbiJNU0JvNFYcqRFmiaAuozSYnmY0MwkczcisgQS0y0yapoQnAXX14mrVrVvag69+fl+nUeRwGO4Bgq4MIl1OEOGtAEAik8wyu8WU/Wi/VufcxbV6x85hD+wPr8AXqwkaI=</latexit>

⇢ = 2⇡(P + 1)



Main features of the brane set-up:

D2 and (wrapped) D6 colour branes
D4 and (wrapped) D8 flavour branes

3. The 2d CFT 

N (2)
2 N (3)

2 N (k)
2

N (2)
6 N (3)

6 N (k)
6

N (1)
2

N (1)
6

N (1)
8 N (2)

8 N (3)
8 N (k)

8

N (1)
4 N (2)

4 N (3)
4 N (k)

4



We can build 2d (0,4) quivers with (0,4) vector multiplets, hyper
multiplets, twisted hypermultiplets and (0,2) Fermi multiplets 
Tong’15

These come from the quantisation of the open strings with ends
attached to the different stacks of branes

The resulting gauge theories can be anomalous, since left and right
moving fermions need not be paired together

Non-anomalous quivers are obtained by assembling the building 
block:

Q

R

N

P̂

(0,4) vector + (0,4) hyper

(4,4) twisted hyper

(0,4) hyper

(0,2) Fermi



This building block is non-anomalous if 2R = Q

This must be satisfied at each node of the quiver 

This is indeed satisfied with the quantised charges associated to
the solutions!

We can then compute the central charge of the CFT in the IR, 
using that the (0,4) superconformal algebra relates the central
charge with the R-symmetry anomaly (= level of the 
superconformal R-symmetry)(1)

The energy momentum tensor and the R-symmetry current sit in the
same multiplet

(1)

<latexit sha1_base64="h4RlgpGu7kL3KZUeUCC9TwEZ7N4=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUBeWRKXqolBw47KCfUAbwmQ6aYdOJmFmUgghG3/FjQtF3PoZ7vwbp20W2nrgcg/n3MvMPV7EqFSW9W0UVlbX1jeKm6Wt7Z3dPXP/oC3DWGDSwiELRddDkjDKSUtRxUg3EgQFHiMdb3w39TsTIiQN+aNKIuIEaMipTzFSWnLNI1y/HNdrFe6moyTKznWfEJyduWbZqlozwGVi56QMcjRd86s/CHEcEK4wQ1L2bCtSToqEopiRrNSPJYkQHqMh6WnKUUCkk84OyOCpVgbQD4UuruBM/b2RokDKJPD0ZIDUSC56U/E/rxcr/8ZJKY9iRTieP+THDKoQTtOAAyoIVizRBGFB9V8hHiGBsNKZlXQI9uLJy6R9UbVrVfvhqty4zeMogmNwAirABtegAe5BE7QABhl4Bq/gzXgyXox342M+WjDynUPwB8bnD7mfldY=</latexit>

c = 3k = 6(nhyp � nvec)



The holographic central charge, in turn, is computed from

(Brown, Henneaux’86)

Both expressions should agree in the holographic limit.

<latexit sha1_base64="onv8mvGS/FxOxp6EJeQEWk/favg="></latexit>

c
hol

=
3R

2G3
=

3

⇡

Z
d⇢h4h8



The holographic central charge, in turn, is computed from

(Brown, Henneaux’86)

Both expressions should agree in the holographic limit.

<latexit sha1_base64="w20s2sIkx+KsVnsbQ/ymWE85+CI=">AAACHXicbVBLS8NAGNzUV62vqEcvi0VoEUtSKupBKHjxWME+oAlhs900SzYPdjdCCfkjXvwrXjwo4sGL+G/ctjlo68DC7Mx87H7jJowKaRjfWmlldW19o7xZ2dre2d3T9w96Ik45Jl0cs5gPXCQIoxHpSioZGSScoNBlpO8GN1O//0C4oHF0LycJsUM0jqhHMZJKcvSW77RqFvfj+rWFWOIjJzi1PI5wZrlEqlueNa2E5rPM2ZTCoO7oVaNhzACXiVmQKijQcfRPaxTjNCSRxAwJMTSNRNoZ4pJiRvKKlQqSIBygMRkqGqGQCDubbZfDE6WMoBdzdSIJZ+rviQyFQkxCVyVDJH2x6E3F/7xhKr1LO6NRkkoS4flDXsqgjOG0KjiinGDJJoogzKn6K8Q+Ut1IVWhFlWAurrxMes2Ged4w7lrV9lVRRxkcgWNQAya4AG1wCzqgCzB4BM/gFbxpT9qL9q59zKMlrZg5BH+gff0AOt2hWQ==</latexit>

h4(⇢) = ↵k +
�k

2⇡
(⇢� 2⇡k)

<latexit sha1_base64="DCs8NhXHLW0QlO5TrYq03LgDvsg=">AAACGHicbZDLSsNAFIYnXmu9VV26GSxCi1iTolgXQsGNywr2Ak0Jk+mkGTKZhJmJUEIew42v4saFIm67822ctllo64GBj/8/hzPnd2NGpTLNb2NldW19Y7OwVdze2d3bLx0cdmSUCEzaOGKR6LlIEkY5aSuqGOnFgqDQZaTrBndTv/tEhKQRf1TjmAxCNOLUoxgpLTmlC99pVGzhR9VbO0yc4Mz2BMKpzTVnad2OaTazz6cIg6pTKps1c1ZwGawcyiCvllOa2MMIJyHhCjMkZd8yYzVIkVAUM5IV7USSGOEAjUhfI0chkYN0dlgGT7UyhF4k9OMKztTfEykKpRyHru4MkfLlojcV//P6ifIag5TyOFGE4/kiL2FQRXCaEhxSQbBiYw0IC6r/CrGPdDJKZ1nUIViLJy9Dp16zrmrmw2W5eZPHUQDH4ARUgAWuQRPcgxZoAwyewSt4Bx/Gi/FmfBpf89YVI585An/KmPwAWfGfTg==</latexit>

h8(⇢) = µk +
⌫k
2⇡

(⇢� 2⇡k)
<latexit sha1_base64="oTKOGxgb4ExLZB0Ik48SEyGDjtM=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahopSkKOqu4MZlBfuAJJTJdNIOmUzCzEQooRs3/oobF4q49R/c+TdO0yy09cDlHs65l5l7/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR8apwKSNYxaLno8kYZSTtqKKkV4iCIp8Rrp+eDP1uw9ESBrzezVOiBehIacBxUhpqW8eumIUu5RDp+EmFIZnMO+18NQ+8fpm1apbOeAisQtSBQVaffPLHcQ4jQhXmCEpHdtKlJchoShmZFJxU0kShEM0JI6mHEVEell+xQQea2UAg1jo4grm6u+NDEVSjiNfT0ZIjeS8NxX/85xUBVdeRnmSKsLx7KEgZVDFcBoJHFBBsGJjTRAWVP8V4hESCCsdXEWHYM+fvEg6jbp9UbfuzqvN6yKOMjgAR6AGbHAJmuAWtEAbYPAInsEreDOejBfj3fiYjZaMYmcf/IHx+QMEaJZL</latexit>

⇢ 2 [2⇡k, 2⇡(k + 1)]

Taking and

for

we get
<latexit sha1_base64="n0inMMHCyTr6rckuitkuMTlWuCk=">AAACCHicbVDLSsNAFJ34rPUVdenCwSK4Kon4XBQKblxWsA9oYphMJ+2QmUmYmQgldOnGX3HjQhG3foI7/8Zpm4W2HrhwOOde7r0nTBlV2nG+rYXFpeWV1dJaeX1jc2vb3tltqSSTmDRxwhLZCZEijArS1FQz0kklQTxkpB3G12O//UCkoom408OU+Bz1BY0oRtpIgX2Aa+fQUxkP8rjmju4b0EMsHaAghh7PgjiwK07VmQDOE7cgFVCgEdhfXi/BGSdCY4aU6rpOqv0cSU0xI6OylymSIhyjPukaKhAnys8nj4zgkVF6MEqkKaHhRP09kSOu1JCHppMjPVCz3lj8z+tmOrr0cyrSTBOBp4uijEGdwHEqsEclwZoNDUFYUnMrxAMkEdYmu7IJwZ19eZ60TqruWdW5Pa3Ur4o4SmAfHIJj4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHtHXBKmb2wB9Ynz9AYpjV</latexit>

c = 6
PX

k=1

↵kµk to leading order from both expressions!

(Couzens, Y.L., Petri, Vandoren’21)

<latexit sha1_base64="onv8mvGS/FxOxp6EJeQEWk/favg="></latexit>

c
hol

=
3R

2G3
=

3

⇡

Z
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↵k ↵P

µP

↵1

⌫0 � ⌫1 ⌫P�1 � ⌫P

�0 � �1 �1 � �2 �k�1 � �k �P�1 � �P

↵2

µ1 µ2 µk

⌫1 � ⌫2 ⌫k�1 � ⌫k

The non-anomalous quivers are:



4. New          solutions in Type II with 4 SUSY 
<latexit sha1_base64="40dHHj1vkPH0UYY1gdjd62W6gsQ=">AAAB83icdVDLSsNAFJ34rPVVdekmWARXJSmKrqTixmVF+4AmlMnkph06mYSZG7GE/oYbF4q49Wfc+TdOH0J9HbhwOOde7uEEqeAaHefDWlhcWl5ZLawV1zc2t7ZLO7tNnWSKQYMlIlHtgGoQXEIDOQpopwpoHAhoBYPLsd+6A6V5Im9xmIIf057kEWcUjeR5CPeYX4Q3o261Wyq7FWcC2/lFvqwymaHeLb17YcKyGCQyQbXuuE6Kfk4VciZgVPQyDSllA9qDjqGSxqD9fJJ5ZB8aJbSjRJmRaE/U+YucxloP48BsxhT7+qc3Fv/yOhlGZ37OZZohSDZ9FGXCxsQeF2CHXAFDMTSEMsVNVpv1qaIMTU3F+RL+J81qxT2pONfH5dr5rI4C2ScH5Ii45JTUyBWpkwZhJCUP5Ik8W5n1aL1Yr9PVBWt2s0e+wXr7BOkvkZU=</latexit>

AdS2

One class in Type IIB is constructed by T-dualising the 
<latexit sha1_base64="GmKey1mgjAbEy6Oh8QrNOeJH20Y=">AAACEnicbZC7TgJBFIZn8YZ4W7W0mUhMtCG7qFE7DI12GORiADezwwATZi+ZOWskG57BxlexsdAYWys738YB1kTBP5nky3/OyZnzu6HgCizry0jNzS8sLqWXMyura+sb5uZWVQWRpKxCAxHIuksUE9xnFeAgWD2UjHiuYDW3XxzVa3dMKh741zAIWcsjXZ93OCWgLcc8OG+XncMmcI8pXL7NJ9QEdg9x8Wbo/DiXjpm1ctZYeBbsBLIoUckxP5vtgEYe84EKolTDtkJoxUQCp4INM81IsZDQPumyhkaf6DWteHzSEO9pp407gdTPBzx2f0/ExFNq4Lm60yPQU9O1kflfrRFB57QVcz+MgPl0sqgTCQwBHuWD21wyCmKggVDJ9V8x7RFJKOgUMzoEe/rkWajmc/Zxzro6yhbOkjjSaAfton1koxNUQBeohCqIogf0hF7Qq/FoPBtvxvukNWUkM9voj4yPbxcnnRY=</latexit>

AdS3 ⇥ S2 ⇥ CY2 ⇥ I solutions to massive IIA, along the Hopf
fibre of 

<latexit sha1_base64="4ynOqraFXxuvHqXrPHyyvVkMdcE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QL1VvHisaNpCG8pms2mX7m7C7kYoob/BiwdFvPqDvPlv3LY5aPXBwOO9GWbmhSln2rjul1NaWl5ZXSuvVzY2t7Z3qrt7LZ1kilCfJDxRnRBrypmkvmGG006qKBYhp+1wdDP1249UaZbIBzNOaSDwQLKYEWys5F9H9/3TfrXm1t0Z0F/iFaQGBZr96mcvSkgmqDSEY627npuaIMfKMMLppNLLNE0xGeEB7VoqsaA6yGfHTtCRVSIUJ8qWNGim/pzIsdB6LELbKbAZ6kVvKv7ndTMTXwY5k2lmqCTzRXHGkUnQ9HMUMUWJ4WNLMFHM3orIECtMjM2nYkPwFl/+S1onde+87t6d1RpXRRxlOIBDOAYPLqABt9AEHwgweIIXeHWk8+y8Oe/z1pJTzOzDLzgf3xscjjE=</latexit>

AdS3 :

<latexit sha1_base64="hiwN0eigb4a1qxOKLgtj9L5lOHk=">AAACGHicbVDLSgMxFM34rPU16tJNsAgVsc5URV0IFTcuK9oH9DFkMmkbmskMSUYow3yGG3/FjQtF3Hbn35i2A2rrgcDhnHO5uccNGZXKsr6MufmFxaXlzEp2dW19Y9Pc2q7KIBKYVHDAAlF3kSSMclJRVDFSDwVBvstIze3fjPzaIxGSBvxBDULS8lGX0w7FSGnJMY892S468bV375wkV3mvGUp61JSU92KRQE8dtIuHP5Fi4pg5q2CNAWeJnZIcSFF2zGHTC3DkE64wQ1I2bCtUrRgJRTEjSbYZSRIi3Edd0tCUI5/IVjw+LIH7WvFgJxD6cQXH6u+JGPlSDnxXJ32kenLaG4n/eY1IdS5aMeVhpAjHk0WdiEEVwFFL0KOCYMUGmiAsqP4rxD0kEFa6y6wuwZ4+eZZUiwX7rGDdneZKl2kdGbAL9kAe2OAclMAtKIMKwOAJvIA38G48G6/Gh/E5ic4Z6cwO+ANj+A3Xr579</latexit>

ds2AdS3
= (d � sinh rdt)2 + ds2AdS2

This gives a family of 
<latexit sha1_base64="8MZ4huoEf7Q5wRwDtmLNFfEq7Po=">AAACHHicbZDLSgMxFIYz9VbrrerSTbAIrspMVdRdpRvdVWov0taSyWTa0MyF5IxYhj6IG1/FjQtF3LgQfBvTdoTaeiDw8f/ncHJ+OxRcgWl+G6mFxaXllfRqZm19Y3Mru71TU0EkKavSQASyYRPFBPdZFTgI1gglI54tWN3ul0Z+/Z5JxQP/BgYha3uk63OXUwJa6mSPLpxKp9AC7jGFK3e/1AL2AHHpdjjlWQlddbI5M2+OC8+DlUAOJVXuZD9bTkAjj/lABVGqaZkhtGMigVPBhplWpFhIaJ90WVOjT/Sadjw+bogPtOJgN5D6+YDH6vRETDylBp6tOz0CPTXrjcT/vGYE7lk75n4YAfPpZJEbCQwBHiWFHS4ZBTHQQKjk+q+Y9ogkFHSeGR2CNXvyPNQKeeskb14f54rnSRxptIf20SGy0CkqoktURlVE0SN6Rq/ozXgyXox342PSmjKSmV30p4yvH34+oPk=</latexit>

AdS2 ⇥ S2 ⇥ CY2 ⇥ S1 ⇥ I solutions
with 4 supersymmetries.

These solutions extend the class of
<latexit sha1_base64="3P+Zc4cTKgquPViRlnTCXDtjEAw=">AAACGXicbZDLSgMxFIYz9VbrbdSlm2ARXJWZoqi7SjcuK7UX6YxDJk3b0MyF5IxYhr6GG1/FjQtFXOrKtzG9KNp6IPDx/+dwcn4/FlyBZX0amYXFpeWV7GpubX1jc8vc3qmrKJGU1WgkItn0iWKCh6wGHARrxpKRwBes4ffLI79xy6TiUXgFg5i5AemGvMMpAS15pnXernpFB3jAFK7efJMD7A7S8vXwx3OqvBsQr+iZeatgjQvPgz2FPJpWxTPfnXZEk4CFQAVRqmVbMbgpkcCpYMOckygWE9onXdbSGBK9zU3Hlw3xgVbauBNJ/ULAY/X3REoCpQaBrzsDAj01643E/7xWAp1TN+VhnAAL6WRRJxEYIjyKCbe5ZBTEQAOhkuu/YtojklDQYeZ0CPbsyfNQLxbs44J1eZQvnU3jyKI9tI8OkY1OUAldoAqqIYru0SN6Ri/Gg/FkvBpvk9aMMZ3ZRX/K+PgCdWif8A==</latexit>

AdS2 ⇥ S2 ⇥ CY2 ⇥ ⌃2

solutions of Type IIB by Chiodaroli, Gutperle, Krym’09; Chiodaroli, 
<latexit sha1_base64="aqLis06s5GwpGb0Pmqdw5XmOwEM=">AAAB8HicbVBNSwMxEJ34WetX1aOXYBE8ld2iqLeCF48V7Ye0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXJoIb63nfaGV1bX1js7BV3N7Z3dsvHRw2TZxqyho0FrFuh8QwwRVrWG4FayeaERkK1gpHN1O/9cS04bF6sOOEBZIMFI84JdZJj7h7zweS9Kq9UtmreDPgZeLnpAw56r3SV7cf01QyZakgxnR8L7FBRrTlVLBJsZsalhA6IgPWcVQRyUyQzQ6e4FOn9HEUa1fK4pn6eyIj0pixDF2nJHZoFr2p+J/XSW10FWRcJallis4XRanANsbT73Gfa0atGDtCqObuVkyHRBNqXUZFF4K/+PIyaVYr/kXFuzsv167zOApwDCdwBj5cQg1uoQ4NoCDhGV7hDWn0gt7Rx7x1BeUzR/AH6PMH6xiPzQ==</latexit>

⌃2D’Hoker, Gutperle’09, for an annulus, to include D7-branes



In the previous parametrisation the boundaries of 
<latexit sha1_base64="4ynOqraFXxuvHqXrPHyyvVkMdcE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QL1VvHisaNpCG8pms2mX7m7C7kYoob/BiwdFvPqDvPlv3LY5aPXBwOO9GWbmhSln2rjul1NaWl5ZXSuvVzY2t7Z3qrt7LZ1kilCfJDxRnRBrypmkvmGG006qKBYhp+1wdDP1249UaZbIBzNOaSDwQLKYEWys5F9H9/3TfrXm1t0Z0F/iFaQGBZr96mcvSkgmqDSEY627npuaIMfKMMLppNLLNE0xGeEB7VoqsaA6yGfHTtCRVSIUJ8qWNGim/pzIsdB6LELbKbAZ6kVvKv7ndTMTXwY5k2lmqCTzRXHGkUnQ9HMUMUWJ4WNLMFHM3orIECtMjM2nYkPwFl/+S1onde+87t6d1RpXRRxlOIBDOAYPLqABt9AEHwgweIIXeHWk8+y8Oe/z1pJTzOzDLzgf3xscjjE=</latexit>

AdS3

two null cylinders at
<latexit sha1_base64="0vYWFiurTfUN4DmJQVTF3h4A01M=">AAACAHicbVA9SwNBEN2LXzF+nVpY2CwGwSrciaJ2ARvLCCYGckfY2+wlS/Z2j9055Qhp/Cs2ForY+jPs/Ddukis08cHA470ZZuZFqeAGPO/bKS0tr6yuldcrG5tb2zvu7l7LqExT1qRKKN2OiGGCS9YEDoK1U81IEgl2Hw2vJ/79A9OGK3kHecrChPQljzklYKWue6ADzfsDIFqrRxykCQ64jCHvulWv5k2BF4lfkCoq0Oi6X0FP0SxhEqggxnR8L4VwRDRwKti4EmSGpYQOSZ91LJUkYSYcTR8Y42Or9HCstC0JeKr+nhiRxJg8iWxnQmBg5r2J+J/XySC+DEdcphkwSWeL4kxgUHiSBu5xzSiI3BJCNbe3YjogmlCwmVVsCP78y4ukdVrzz2ve7Vm1flXEUUaH6AidIB9doDq6QQ3URBSN0TN6RW/Ok/PivDsfs9aSU8zsoz9wPn8AAJeWog==</latexit>

r ! ±1

     The dual SCQM arises as a light-like compactification of the
2d CFT dual to the          sols

<latexit sha1_base64="4ynOqraFXxuvHqXrPHyyvVkMdcE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0n8QL1VvHisaNpCG8pms2mX7m7C7kYoob/BiwdFvPqDvPlv3LY5aPXBwOO9GWbmhSln2rjul1NaWl5ZXSuvVzY2t7Z3qrt7LZ1kilCfJDxRnRBrypmkvmGG006qKBYhp+1wdDP1249UaZbIBzNOaSDwQLKYEWys5F9H9/3TfrXm1t0Z0F/iFaQGBZr96mcvSkgmqDSEY627npuaIMfKMMLppNLLNE0xGeEB7VoqsaA6yGfHTtCRVSIUJ8qWNGim/pzIsdB6LELbKbAZ6kVvKv7ndTMTXwY5k2lmqCTzRXHGkUnQ9HMUMUWJ4WNLMFHM3orIECtMjM2nYkPwFl/+S1onde+87t6d1RpXRRxlOIBDOAYPLqABt9AEHwgweIIXeHWk8+y8Oe/z1pJTzOzDLzgf3xscjjE=</latexit>

AdS3

are

From the geometry, one constructs the Hanany-Witten brane 
set-ups:

F0D7 F1D7

F̃0D3

�0D1

⌫0D5 (⌫0 + ⌫1)D5

(�0 + �1)D1

F̃1D3

NS NS NS

<latexit sha1_base64="ZUysX2512XesyoDBmVJy/KUzCDA=">AAAB8nicbVDLSgNBEOyNrxhfUY9eFoPgKeyq+LgFvHiMYh6wWcLsZJIMmZ1ZZnqVsOQzvHhQxKtf482/cZLsQaMFDUVVN91dUSK4Qc/7cgpLyyura8X10sbm1vZOeXevaVSqKWtQJZRuR8QwwSVrIEfB2olmJI4Ea0Wj66nfemDacCXvcZywMCYDyfucErRS0LnjgyESrdVjt1zxqt4M7l/i56QCOerd8menp2gaM4lUEGMC30swzIhGTgWblDqpYQmhIzJggaWSxMyE2ezkiXtklZ7bV9qWRHem/pzISGzMOI5sZ0xwaBa9qfifF6TYvwwzLpMUmaTzRf1UuKjc6f9uj2tGUYwtIVRze6tLh0QTijalkg3BX3z5L2meVP3z6untWaV2lcdRhAM4hGPw4QJqcAN1aAAFBU/wAq8OOs/Om/M+by04+cw+/ILz8Q2RApFs</latexit>)



<latexit sha1_base64="GmKey1mgjAbEy6Oh8QrNOeJH20Y=">AAACEnicbZC7TgJBFIZn8YZ4W7W0mUhMtCG7qFE7DI12GORiADezwwATZi+ZOWskG57BxlexsdAYWys738YB1kTBP5nky3/OyZnzu6HgCizry0jNzS8sLqWXMyura+sb5uZWVQWRpKxCAxHIuksUE9xnFeAgWD2UjHiuYDW3XxzVa3dMKh741zAIWcsjXZ93OCWgLcc8OG+XncMmcI8pXL7NJ9QEdg9x8Wbo/DiXjpm1ctZYeBbsBLIoUckxP5vtgEYe84EKolTDtkJoxUQCp4INM81IsZDQPumyhkaf6DWteHzSEO9pp407gdTPBzx2f0/ExFNq4Lm60yPQU9O1kflfrRFB57QVcz+MgPl0sqgTCQwBHuWD21wyCmKggVDJ9V8x7RFJKOgUMzoEe/rkWajmc/Zxzro6yhbOkjjSaAfton1koxNUQBeohCqIogf0hF7Qq/FoPBtvxvukNWUkM9voj4yPbxcnnRY=</latexit>

AdS3 ⇥ S2 ⇥ CY2 ⇥ I

Our proposal is that these quantum mechanics flow in the IR 
to the N=4 SCQM dual to our solutions

<latexit sha1_base64="w20s2sIkx+KsVnsbQ/ymWE85+CI=">AAACHXicbVBLS8NAGNzUV62vqEcvi0VoEUtSKupBKHjxWME+oAlhs900SzYPdjdCCfkjXvwrXjwo4sGL+G/ctjlo68DC7Mx87H7jJowKaRjfWmlldW19o7xZ2dre2d3T9w96Ik45Jl0cs5gPXCQIoxHpSioZGSScoNBlpO8GN1O//0C4oHF0LycJsUM0jqhHMZJKcvSW77RqFvfj+rWFWOIjJzi1PI5wZrlEqlueNa2E5rPM2ZTCoO7oVaNhzACXiVmQKijQcfRPaxTjNCSRxAwJMTSNRNoZ4pJiRvKKlQqSIBygMRkqGqGQCDubbZfDE6WMoBdzdSIJZ+rviQyFQkxCVyVDJH2x6E3F/7xhKr1LO6NRkkoS4flDXsqgjOG0KjiinGDJJoogzKn6K8Q+Ut1IVWhFlWAurrxMes2Ged4w7lrV9lVRRxkcgWNQAya4AG1wCzqgCzB4BM/gFbxpT9qL9q59zKMlrZg5BH+gff0AOt2hWQ==</latexit>

h4(⇢) = ↵k +
�k

2⇡
(⇢� 2⇡k)

<latexit sha1_base64="DCs8NhXHLW0QlO5TrYq03LgDvsg=">AAACGHicbZDLSsNAFIYnXmu9VV26GSxCi1iTolgXQsGNywr2Ak0Jk+mkGTKZhJmJUEIew42v4saFIm67822ctllo64GBj/8/hzPnd2NGpTLNb2NldW19Y7OwVdze2d3bLx0cdmSUCEzaOGKR6LlIEkY5aSuqGOnFgqDQZaTrBndTv/tEhKQRf1TjmAxCNOLUoxgpLTmlC99pVGzhR9VbO0yc4Mz2BMKpzTVnad2OaTazz6cIg6pTKps1c1ZwGawcyiCvllOa2MMIJyHhCjMkZd8yYzVIkVAUM5IV7USSGOEAjUhfI0chkYN0dlgGT7UyhF4k9OMKztTfEykKpRyHru4MkfLlojcV//P6ifIag5TyOFGE4/kiL2FQRXCaEhxSQbBiYw0IC6r/CrGPdDJKZ1nUIViLJy9Dp16zrmrmw2W5eZPHUQDH4ARUgAWuQRPcgxZoAwyewSt4Bx/Gi/FmfBpf89YVI585An/KmPwAWfGfTg==</latexit>

h8(⇢) = µk +
⌫k
2⇡

(⇢� 2⇡k)
<latexit sha1_base64="oTKOGxgb4ExLZB0Ik48SEyGDjtM=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahopSkKOqu4MZlBfuAJJTJdNIOmUzCzEQooRs3/oobF4q49R/c+TdO0yy09cDlHs65l5l7/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR8apwKSNYxaLno8kYZSTtqKKkV4iCIp8Rrp+eDP1uw9ESBrzezVOiBehIacBxUhpqW8eumIUu5RDp+EmFIZnMO+18NQ+8fpm1apbOeAisQtSBQVaffPLHcQ4jQhXmCEpHdtKlJchoShmZFJxU0kShEM0JI6mHEVEell+xQQea2UAg1jo4grm6u+NDEVSjiNfT0ZIjeS8NxX/85xUBVdeRnmSKsLx7KEgZVDFcBoJHFBBsGJjTRAWVP8V4hESCCsdXEWHYM+fvEg6jbp9UbfuzqvN6yKOMjgAR6AGbHAJmuAWtEAbYPAInsEreDOejBfj3fiYjZaMYmcf/IHx+QMEaJZL</latexit>

⇢ 2 [2⇡k, 2⇡(k + 1)]

Taking and

for

we construct the same quiver gauge theories dual to the 
solutions, now built out of 1d N=4 

matter multiplets

These quivers inherit the anomaly cancellation conditions of 
the 2d theory



A check is provided with the computation of the central charge:

<latexit sha1_base64="9xPaR6zU+4KLza2TDXskPwKT9Yk=">AAACJXicbVDLSsNAFJ34rPVVdelmsAgupCS1ahcKBRe6rGAf0IQwmUyaoZNMmJkIJeRn3PgrblxYRHDlrzh9LGrrgQuHc+7l3nu8hFGpTPPbWFldW9/YLGwVt3d29/ZLB4dtyVOBSQtzxkXXQ5IwGpOWooqRbiIIijxGOt7gbux3nomQlMdPapgQJ0L9mAYUI6Ult3SD3SzkLL+1A4FwdpFnNTuh8N6tzklayW0aK+jbIuT2OQzdmq66WyqbFXMCuEysGSmDGZpuaWT7HKcRiRVmSMqeZSbKyZBQFDOSF+1UkgThAeqTnqYxioh0ssmXOTzVig8DLnTpWybq/ESGIimHkac7I6RCueiNxf+8XqqCupPROEkVifF0UZAyqDgcRwZ9KghWbKgJwoLqWyEOkc5G6WCLOgRr8eVl0q5WrMuK+VgrN65mcRTAMTgBZ8AC16ABHkATtAAGL+ANfICR8Wq8G5/G17R1xZjNHIE/MH5+AfBBpNA=</latexit>

c
hol

=
3

4⇡G2
=

3

⇡

Z
d⇢h4h8

In gravity:

If we use 
<latexit sha1_base64="5fl8mMSqsJ8TCoxayRLrZCs77/k=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyxCXVgSUetGKLhxWcE+oA1hMp22QyeTMDMpxBD8FTcuFHHrf7jzb5y2WWj1wOUezrmXuXP8iFGpbPvLKCwtr6yuFddLG5tb2zvm7l5LhrHApIlDFoqOjyRhlJOmooqRTiQICnxG2v74Zuq3J0RIGvJ7lUTEDdCQ0wHFSGnJMw/w9WWFe+koibJT3ScEZyeeWbar9gzWX+LkpAw5Gp752euHOA4IV5ghKbuOHSk3RUJRzEhW6sWSRAiP0ZB0NeUoINJNZ9dn1rFW+tYgFLq4smbqz40UBVImga8nA6RGctGbiv953VgNrtyU8ihWhOP5Q4OYWSq0plFYfSoIVizRBGFB9a0WHiGBsNKBlXQIzuKX/5LWWdW5qNp35+V6LY+jCIdwBBVwoAZ1uIUGNAHDAzzBC7waj8az8Wa8z0cLRr6zD79gfHwD6r2U2Q==</latexit>

c = 6(nhyp � nvec) in the field theory side, we find
perfect agreement with the holographic result.

This formula looks like a generalisation of expressions in the literature
for the number of ground states of quiver QM with gauge group

adjacent ones (Denef’02):
<latexit sha1_base64="+hPHwjH0K+Qp2qrhD6fTq7BaBuA=">AAACFHicbZDLSsNAFIYn9VbrrerSzWARhGpJireNUHDjRqlgL9DEMJlO26GTCzOTlBL6EG58FTcuFHHrwp1v4yTNQlt/OPDxn3OYOb8TMCqkrn9ruYXFpeWV/GphbX1jc6u4vdMUfsgxaWCf+bztIEEY9UhDUslIO+AEuQ4jLWd4lfRbEeGC+t69HAfEclHfoz2KkVSWXSzHJkYM3kwuTRG6dhwdjSbw1o5UjeBx6iUcPVTLhl0s6RU9FZwHI4MSyFS3i19m18ehSzyJGRKiY+iBtGLEJcWMTApmKEiA8BD1SUehh1wirDg9agIPlNOFPZ+r8iRM3d8bMXKFGLuOmnSRHIjZXmL+1+uEsndhxdQLQkk8PH2oFzIofZgkBLuUEyzZWAHCnKq/QjxAHGGpciyoEIzZk+ehWa0YpxX97qRUO8viyIM9sA8OgQHOQQ1cgzpoAAwewTN4BW/ak/aivWsf09Gclu3sgj/SPn8AhN+dKQ==</latexit>

M =
X

v,w

NvNw �
X

v

N2
v + 1

and bifundamental fields joining the gauge groups with
<latexit sha1_base64="Dm7WqPz5Zm75WkOlYY4t9Uhnp3c=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahXkoiUj0WvHiSCqYttDFsNpt26SYbdjeVUvo/vHhQxKv/xZv/xm2bg7Y+GHi8N8PMvCDlTGnb/rYKa+sbm1vF7dLO7t7+QfnwqKVEJgl1ieBCdgKsKGcJdTXTnHZSSXEccNoOhjczvz2iUjGRPOhxSr0Y9xMWMYK1kR57qRShP0Ju9c4fnfvlil2z50CrxMlJBXI0/fJXLxQki2miCcdKdR071d4ES80Ip9NSL1M0xWSI+7RraIJjqrzJ/OopOjNKiCIhTSUazdXfExMcKzWOA9MZYz1Qy95M/M/rZjq69iYsSTNNE7JYFGUcaYFmEaCQSUo0HxuCiWTmVkQGWGKiTVAlE4Kz/PIqaV3UnHrNub+sNOp5HEU4gVOoggNX0IBbaIILBCQ8wyu8WU/Wi/VufSxaC1Y+cwx/YH3+AHstkc8=</latexit>Y

v

U(Nv)



A class of solutions to massive IIA is obtained by analytically
continuing the 

<latexit sha1_base64="GmKey1mgjAbEy6Oh8QrNOeJH20Y=">AAACEnicbZC7TgJBFIZn8YZ4W7W0mUhMtCG7qFE7DI12GORiADezwwATZi+ZOWskG57BxlexsdAYWys738YB1kTBP5nky3/OyZnzu6HgCizry0jNzS8sLqWXMyura+sb5uZWVQWRpKxCAxHIuksUE9xnFeAgWD2UjHiuYDW3XxzVa3dMKh741zAIWcsjXZ93OCWgLcc8OG+XncMmcI8pXL7NJ9QEdg9x8Wbo/DiXjpm1ctZYeBbsBLIoUckxP5vtgEYe84EKolTDtkJoxUQCp4INM81IsZDQPumyhkaf6DWteHzSEO9pp407gdTPBzx2f0/ExFNq4Lm60yPQU9O1kflfrRFB57QVcz+MgPl0sqgTCQwBHuWD21wyCmKggVDJ9V8x7RFJKOgUMzoEe/rkWajmc/Zxzro6yhbOkjjSaAfton1koxNUQBeohCqIogf0hF7Qq/FoPBtvxvukNWUkM9voj4yPbxcnnRY=</latexit>

AdS3 ⇥ S2 ⇥ CY2 ⇥ I solutions.

This gives a family of 
<latexit sha1_base64="WauBSmaRWApJfdTSgetBDhaaIsQ=">AAACEnicbZC7TgJBFIZn8YZ4W7W0mUhMtCG7qFE7DI12GORiWCSzwwATZi+ZOWskG57BxlexsdAYWys738YBNkbBk0zy5f/PyZnzu6HgCizry0jNzS8sLqWXMyura+sb5uZWVQWRpKxCAxHIuksUE9xnFeAgWD2UjHiuYDW3Xxz5tTsmFQ/8axiErOmRrs87nBLQUss8OG+XW3kHuMcULt8eJuQAu4e4eDP88S5bZtbKWePCs2AnkEVJlVrmp9MOaOQxH6ggSjVsK4RmTCRwKtgw40SKhYT2SZc1NPpEr2nG45OGeE8rbdwJpH4+4LH6eyImnlIDz9WdHoGemvZG4n9eI4LOaTPmfhgB8+lkUScSGAI8yge3uWQUxEADoZLrv2LaI5JQ0ClmdAj29MmzUM3n7OOcdXWULZwlcaTRDtpF+8hGJ6iALlAJVRBFD+gJvaBX49F4Nt6M90lrykhmttGfMj6+ARcdnRY=</latexit>

AdS2 ⇥ S3 ⇥ CY2 ⇥ I solutions with
4 supersymmetries

The associated brane set-up is
<latexit sha1_base64="A2PJwr9sGwggy6knBcDLbml4bB4="></latexit>

t x

1
x

2
x

3
x

4
x

5
x

6
x

7
x

8
x

9

D0 ⇥ � � � � � � � � �
D4 ⇥ ⇥ ⇥ ⇥ ⇥ � � � � �
D40 ⇥ � � � � � ⇥ ⇥ ⇥ ⇥
D8 ⇥ ⇥ ⇥ ⇥ ⇥ � ⇥ ⇥ ⇥ ⇥
F1 ⇥ � � � � ⇥ � � � �



From it we can construct the quivers

�0 � �1 �1 � �2

⌫0 � ⌫1 ⌫1 � ⌫2

µ2

↵2↵1

µ1

�k�1 � �k

⌫k�1 � ⌫k

µk

↵k

The formula 
<latexit sha1_base64="DVL3eTQ9/SDyE1hbq2VzpRhjRi4=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyxCXVgS8bkQCm5cVrAPaEOYTCft0MkkzEwKMQR/xY0LRdz6H+78G6ePhVYPXO7hnHuZO8ePGZXKtr+MwsLi0vJKcbW0tr6xuWVu7zRllAhMGjhikWj7SBJGOWkoqhhpx4Kg0Gek5Q9vxn5rRISkEb9XaUzcEPU5DShGSkueuYevzyvcywZpnB/rPiI4P/LMsl21J7D+EmdGyjBD3TM/u70IJyHhCjMkZcexY+VmSCiKGclL3USSGOEh6pOOphyFRLrZ5PrcOtRKzwoioYsra6L+3MhQKGUa+noyRGog572x+J/XSVRw6WaUx4kiHE8fChJmqcgaR2H1qCBYsVQThAXVt1p4gATCSgdW0iE481/+S5onVeesat+dlmtXsziKsA8HUAEHLqAGt1CHBmB4gCd4gVfj0Xg23oz36WjBmO3swi8YH9/rV5Tb</latexit>

c = 6(nhyp � nvec) , agrees, once more, with the
holographic central charge 



From it we can construct the quivers

�0 � �1 �1 � �2

⌫0 � ⌫1 ⌫1 � ⌫2

µ2

↵2↵1

µ1

�k�1 � �k

⌫k�1 � ⌫k

µk

↵k

The formula 
<latexit sha1_base64="DVL3eTQ9/SDyE1hbq2VzpRhjRi4=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyxCXVgS8bkQCm5cVrAPaEOYTCft0MkkzEwKMQR/xY0LRdz6H+78G6ePhVYPXO7hnHuZO8ePGZXKtr+MwsLi0vJKcbW0tr6xuWVu7zRllAhMGjhikWj7SBJGOWkoqhhpx4Kg0Gek5Q9vxn5rRISkEb9XaUzcEPU5DShGSkueuYevzyvcywZpnB/rPiI4P/LMsl21J7D+EmdGyjBD3TM/u70IJyHhCjMkZcexY+VmSCiKGclL3USSGOEh6pOOphyFRLrZ5PrcOtRKzwoioYsra6L+3MhQKGUa+noyRGog572x+J/XSVRw6WaUx4kiHE8fChJmqcgaR2H1qCBYsVQThAXVt1p4gATCSgdW0iE481/+S5onVeesat+dlmtXsziKsA8HUAEHLqAGt1CHBmB4gCd4gVfj0Xg23oz36WjBmO3swi8YH9/rV5Tb</latexit>

c = 6(nhyp � nvec) , agrees, once more, with the
holographic central charge 

In the massless case these solutions arise from 
<latexit sha1_base64="0Bbrnku3+B2AhpddVFAVZvn1d4o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU/LhVvHisaNpCG8pms2mX7m7C7kYoob/BiwdFvPqDvPlv3LY5aPXBwOO9GWbmhSln2rjul1NaWl5ZXSuvVzY2t7Z3qrt7LZ1kilCfJDxRnRBrypmkvmGG006qKBYhp+1wdDP1249UaZbIBzNOaSDwQLKYEWys5F9H9/3TfrXm1t0Z0F/iFaQGBZr96mcvSkgmqDSEY627npuaIMfKMMLppNLLNE0xGeEB7VoqsaA6yGfHTtCRVSIUJ8qWNGim/pzIsdB6LELbKbAZ6kVvKv7ndTMTXwY5k2lmqCTzRXHGkUnQ9HMUMUWJ4WNLMFHM3orIECtMjM2nYkPwFl/+S1onde+87t2d1RpXRRxlOIBDOAYPLqABt9AEHwgweIIXeHWk8+y8Oe/z1pJTzOzDLzgf3xvCjjM=</latexit>

AdS3 spaces
in M-theory <latexit sha1_base64="7ON2H73YhwXImZfJjyHiNM4uDSU=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMYh6QLGF2MpsMmd1ZZnqVsOQzvHhQxKtf482/cZLsQRMLGoqqbrq7gkQKg6777RRWVtfWN4qbpa3tnd298v5B06hUM95gSirdDqjhUsS8gQIlbyea0yiQvBWMbqZ+65FrI1T8gOOE+xEdxCIUjKKVOt17MRgi1Vo99coVt+rOQJaJl5MK5Kj3yl/dvmJpxGNkkhrT8dwE/YxqFEzySambGp5QNqID3rE0phE3fjY7eUJOrNInodK2YiQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfiThJkcdsvihMJUFFpv+TvtCcoRxbQpkW9lbChlRThjalkg3BW3x5mTTPqt5F1bs7r9Su8ziKcATHcAoeXEINbqEODWCg4Ble4c1B58V5dz7mrQUnnzmEP3A+fwCQXpFq</latexit>) They are also null orbifolds

But this is not so in the massive case



Brane realisation of Wilson loops in 4d N=4 SYM 
(Yamaguchi’06; Gomis, Passerini’06):

m1 m2 mM

nP

n2

n1

Array of M D5-branes with 
<latexit sha1_base64="Gp2Lqhioy6wQ02p7JZInP4m7KLU=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQoZREfC0LbtwIFewD2hAm00k7dCYJM5NCCf0TNy4UceufuPNvnLZZaOuBgcM593DvnCDhTGnH+bYKa+sbm1vF7dLO7t7+gX141FJxKgltkpjHshNgRTmLaFMzzWknkRSLgNN2MLqb+e0xlYrF0ZOeJNQTeBCxkBGsjeTbdkX4brXXj7WqIuE/nPt22ak5c6BV4uakDDkavv1l0iQVNNKEY6W6rpNoL8NSM8LptNRLFU0wGeEB7RoaYUGVl80vn6Izo/RRGEvzIo3m6u9EhoVSExGYSYH1UC17M/E/r5vq8NbLWJSkmkZksShMOdIxmtWA+kxSovnEEEwkM7ciMsQSE23KKpkS3OUvr5LWRc29qjmPl+X6dV5HEU7gFCrgwg3U4R4a0AQCY3iGV3izMuvFerc+FqMFK88cwx9Ynz95bJI4</latexit>

(m1, . . . ,mM ) F-strings stretched

between them and the N D3 branes Young tableau labelling the irrep
of U(N)

<latexit sha1_base64="UjvjNpm1IwuI7hTl/YW4FOHcL/U="></latexit>

D3 : ⇥ ⇥ ⇥ ⇥ � � � � � �
D5 : ⇥ � � � ⇥ ⇥ ⇥ ⇥ ⇥ �
F1 : ⇥ � � � � � � � � ⇥

mM F1
D5mM

N D3

m1 F1
D5m1

m2 F1
D5m2

The F1-strings describe Wilson loops in antisymmetric reps.
of the gauge groups

<latexit sha1_base64="Hnt3WGglr9xkJtn6+I8/5PThHRQ=">AAACA3icbVBNS8NAEN34WetX1JteFotQLyURRb0VvHisYNpCE8Jmu22XbjZhdyKUUPDiX/HiQRGv/glv/hu3bQ7a+mDhzXszzM6LUsE1OM63tbS8srq2Xtoob25t7+zae/tNnWSKMo8mIlHtiGgmuGQecBCsnSpG4kiwVjS8mfitB6Y0T+Q9jFIWxKQveY9TAkYK7UOv6hORDkg4PPWBx0xjo8SZKUO74tScKfAicQtSQQUaof3ldxOaxUwCFUTrjuukEOREAaeCjct+pllK6JD0WcdQScy2IJ/eMMYnRuniXqLMk4Cn6u+JnMRaj+LIdMYEBnrem4j/eZ0MeldBzmWaAZN0tqiXCQwJngSCu1wxCmJkCKGKm79iOiCKUDCxlU0I7vzJi6R5VnMvas7deaV+XcRRQkfoGFWRiy5RHd2iBvIQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwCKJJbI</latexit>

U(↵k)⇥ U(µk) :



�k�1�1�0 ⌫k�1⌫1⌫0

⌫0 D8

�0 D40

⌫P�1 D8

�1 D40

�P�1 D40

µ1 D0 µ2 D0 µP D0

⇢

⌫0 F1

�0 F1 �0 F1

�1 F1

�0 F1

�1 F1

�P�1 F1

↵1 D4 ↵2 D4 ↵P D4

In our case:

Completely antisymmetric representations
<latexit sha1_base64="EtFW8gEnSBe5sV5M0GYLk+zX+Vg=">AAACDHicbVDLSgMxFL1TX7W+qi7dBItQoZYZFeuy4MZlBfuAdiiZNG1DMw+SO0IZ+gFu/BU3LhRx6we4829M21lo64GQk3PPTXKPF0mh0ba/rczK6tr6RnYzt7W9s7uX3z9o6DBWjNdZKEPV8qjmUgS8jgIlb0WKU9+TvOmNbqb15gNXWoTBPY4j7vp0EIi+YBSN1M0Xih2PI+3apfnulDq9EHV6SkZnzuTUuOyyPQNZJk5KCpCi1s1/mUtY7PMAmaRatx07QjehCgWTfJLrxJpHlI3ogLcNDajPtZvMhpmQE6P0SD9UZgVIZurvjoT6Wo99zzh9ikO9WJuK/9XaMfav3UQEUYw8YPOH+rEkGJJpMqQnFGcox4ZQpoT5K2FDqihDk1/OhOAsjrxMGudl56p8cXdZqFbSOLJwBMdQBAcqUIVbqEEdGDzCM7zCm/VkvVjv1sfcmrHSnkP4A+vzB60Hmhg=</latexit>

(�0,�1, . . . ,�k�1)
<latexit sha1_base64="Qf5UFoCmxUa+WcQZyPfDekWWHM8=">AAACBnicbVDLSsNAFL2pr1pfUZciBItQoZZExbosuHFZwT6gDWEynbZDJ5MwMxFK6MqNv+LGhSJu/QZ3/o2TNAutHpjhcM69d+YeP2JUKtv+MgpLyyura8X10sbm1vaOubvXlmEsMGnhkIWi6yNJGOWkpahipBsJggKfkY4/uU79zj0Rkob8Tk0j4gZoxOmQYqS05JmHlT6PPbua3k61PwiVzHgyOXVmJ55Ztmt2BusvcXJShhxNz/zUI3AcEK4wQ1L2HDtSboKEopiRWakfSxIhPEEj0tOUo4BIN8nWmFnHWhlYw1Dow5WVqT87EhRIOQ18XRkgNZaLXir+5/ViNbxyE8qjWBGO5w8NY2ap0EozsQZUEKzYVBOEBdV/tfAYCYSVTq6kQ3AWV/5L2mc157J2fntRbtTzOIpwAEdQAQfq0IAbaEILMDzAE7zAq/FoPBtvxvu8tGDkPfvwC8bHN0GSl7E=</latexit>

(⌫0, ⌫1, . . . , ⌫k�1) of 
<latexit sha1_base64="8fSaJH8OkfwWXw1ygxZSZsV9sxc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSLUS0lUrMeCF48VTFtIQ5lsN+3SzW7Y3Qgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5UcqZNq777aytb2xubZd2yrt7+weHlaPjtpaZItQnkkvVjUBTzgT1DTOcdlNFIYk47UTju5nfeaJKMykezSSlYQJDwWJGwFgp8Gs94OkI+uOLfqXq1t058CrxClJFBVr9yldvIEmWUGEIB60Dz01NmIMyjHA6LfcyTVMgYxjSwFIBCdVhPj95is+tMsCxVLaEwXP190QOidaTJLKdCZiRXvZm4n9ekJn4NsyZSDNDBVksijOOjcSz//GAKUoMn1gCRDF7KyYjUECMTalsQ/CWX14l7cu6d1O/eriuNhtFHCV0is5QDXmogZroHrWQjwiS6Bm9ojfHOC/Ou/OxaF1zipkT9AfO5w9+fpC3</latexit>

U(↵k)
<latexit sha1_base64="EvTmKuDFtcZt2BxtxXnytFH1pDM=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmKCF7KrRjySePGIiQsksCHd0oWGtru2XROy4U948aAxXv073vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFaE+iXmsOiHWlDNJfcMMp51EUSxCTtvh+Hbmt5+o0iyWD2aS0EDgoWQRI9hYqeNXeyLtj8/75Ypbc+dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nEguogm987RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz8T+vm5roJsiYTFJDJVksilKOTIxmz6MBU5QYPrEEE8XsrYiMsMLE2IhKNgRv+eVV0rqoede1y/urSqOex1GEEziFKnhQhwbcQRN8IMDhGV7hzXl0Xpx352PRWnDymWP4A+fzB0taj3U=</latexit>

U(µk)and



5. Defect interpretation

Defect <latexit sha1_base64="OQEaaX3JuVNb/cO9MNU2oMXS06s=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lEUW8FLx4r2A9oQ9lsN+3STTbsTpRa+ku8eFDEqz/Fm//GbZuDtj4YeLw3w8y8MJXCoOd9Oyura+sbm4Wt4vbO7l7J3T9oGJVpxutMSaVbITVcioTXUaDkrVRzGoeSN8PhzdRvPnBthErucZTyIKb9RESCUbRS1y11JI9Qi/4AqdbqseuWvYo3A1kmfk7KkKPWdb86PcWymCfIJDWm7XspBmOqUTDJJ8VOZnhK2ZD2edvShMbcBOPZ4RNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z2tnGF0FY5GkGfKEzRdFmSSoyDQF0hOaM5QjSyjTwt5K2IBqytBmVbQh+IsvL5PGWcW/qHh35+XqdR5HAY7gGE7Bh0uowi3UoA4MMniGV3hznpwX5935mLeuOPnMIfyB8/kDaPOTjA==</latexit>$ Operator insertion realising a deformation of a CFT

When 
<latexit sha1_base64="oC8gbdz61sV4HTDSOC2yDVqkezU=">AAAB73icbVBNT8JAEJ3iF+IX6tHLRmLiibRIwIsJCRePmPBloJLtsoUN223d3ZqQhj/hxYPGePXvePPfuEAPCr5kkpf3ZjIzz4s4U9q2v63MxubW9k52N7e3f3B4lD8+aaswloS2SMhD2fWwopwJ2tJMc9qNJMWBx2nHm9TnfueJSsVC0dTTiLoBHgnmM4K1kbr1+0HppvlQHuQLdtFeAK0TJyUFSNEY5L/6w5DEARWacKxUz7Ej7SZYakY4neX6saIRJhM8oj1DBQ6ocpPFvTN0YZQh8kNpSmi0UH9PJDhQahp4pjPAeqxWvbn4n9eLtX/tJkxEsaaCLBf5MUc6RPPn0ZBJSjSfGoKJZOZWRMZYYqJNRDkTgrP68jppl4pOpXh1Vy7UqmkcWTiDc7gEB6pQg1toQAsIcHiGV3izHq0X6936WLZmrHTmFP7A+vwBu9OPFw==</latexit>

CY2 = T 4 and our previous solutions flow to
 solution of Brandhuber, Oz’99, near horizon of 

D4-D8 branes, asymptotically, with additional fluxes associated 
to the extra defect branes 

<latexit sha1_base64="9KnnruW+qNqmRWitzWRRiAHErh8=">AAACAHicbZC7TgJBFIbP4g3xtmphYTORmFiRXTFgibHRDoNcElg3s7MDTJi9ZGbWhGxofBUbC42x9THsfBsH2ELBP5nky3/OyZnzezFnUlnWt5FbWV1b38hvFra2d3b3zP2DlowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o+tpvf1IhWRReK/GMXUCPAhZnxGstOWaR1d+w630FAuoRI2Hcka3rlm0StZMaBnsDIqQqe6aXz0/IklAQ0U4lrJrW7FyUiwUI5xOCr1E0hiTER7QrsYQ6zVOOjtggk6146N+JPQLFZq5vydSHEg5DjzdGWA1lIu1qflfrZuo/qWTsjBOFA3JfFE/4UhFaJoG8pmgRPGxBkwE039FZIgFJkpnVtAh2IsnL0PrvGRXSuW7i2KtmsWRh2M4gTOwoQo1uIE6NIHABJ7hFd6MJ+PFeDc+5q05I5s5hD8yPn8AP1SVhA==</latexit>

AdS6 ⇥ S3 ⇥ I

<latexit sha1_base64="AGLcZqFlYLJ+6StdVOgh+ry4xWk=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJUkJJosR4LXjxW6Be0sWy2m2bpZhN3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8L+ZMadv+ttbWNza3tnM7+d29/YPDwtFxS0WJJLRJIh7JjocV5UzQpmaa004sKQ49Ttve6G7mt8dUKhaJhp7E1A3xUDCfEayN5Ab9Sqkng+iy8Vi56BeKdtmeA60SJyNFyFDvF756g4gkIRWacKxU17Fj7aZYakY4neZ7iaIxJiM8pF1DBQ6pctP50VN0bpQB8iNpSmg0V39PpDhUahJ6pjPEOlDL3kz8z+sm2r91UybiRFNBFov8hCMdoVkCaMAkJZpPDMFEMnMrIgGWmGiTU96E4Cy/vEpaV2Xnpnz9UCnWqlkcOTiFMyiBA1WowT3UoQkEnuAZXuHNGlsv1rv1sWhds7KZE/gD6/MHGXiQ/A==</latexit>

h4(⇢, T
4)

the

The defect branes break the supersymmetries by a half, and the
conformal symmetry from 

<latexit sha1_base64="dC/BILG1aqCRTZFfD1iZex7Td2s=">AAAB/XicbVDLTgIxFO34RHyNj52bRmICiSEz+MAliRt3YnCABCakUzrQ0GknbccECfFX3LjQGLf+hzv/xgKzUPAkNzk5597ce08QM6q043xbS8srq2vrmY3s5tb2zq69t19XIpGYeFgwIZsBUoRRTjxNNSPNWBIUBYw0gsH1xG88EKmo4Pd6GBM/Qj1OQ4qRNlLHPqzd5i9OSwXYFjFLFKx5+VKhY+ecojMFXCRuSnIgRbVjf7W7AicR4RozpFTLdWLtj5DUFDMyzrYTRWKEB6hHWoZyFBHlj6bXj+GJUbowFNIU13Cq/p4YoUipYRSYzgjpvpr3JuJ/XivR4ZU/ojxONOF4tihMGNQCTqKAXSoJ1mxoCMKSmlsh7iOJsDaBZU0I7vzLi6ReKrqXxbO781ylnMaRAUfgGOSBC8qgAm5AFXgAg0fwDF7Bm/VkvVjv1sesdclKZw7AH1ifP/BdkvA=</latexit>

SO(5, 2)� SU(2) to
<latexit sha1_base64="6QnrmRLSJGJKLqeuOv1aqPmihQo=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCC1KSKNZlwY07KzVtoQ1lMp20QyeTMDMRaij+ihsXirj1P9z5N07bLLT1wIXDOfdy7z1+zKhUlvVt5FZW19Y38puFre2d3T1z/6Apo0Rg4uKIRaLtI0kY5cRVVDHSjgVBoc9Iyx9dT/3WAxGSRvxejWPihWjAaUAxUlrqmUeN25Jz5pRhN4pZImHDLTnlnlm0KtYMcJnYGSmCDPWe+dXtRzgJCVeYISk7thUrL0VCUczIpNBNJIkRHqEB6WjKUUikl86un8BTrfRhEAldXMGZ+nsiRaGU49DXnSFSQ7noTcX/vE6igisvpTxOFOF4vihIGFQRnEYB+1QQrNhYE4QF1bdCPEQCYaUDK+gQ7MWXl0nTqdiXlfO7i2KtmsWRB8fgBJSADaqgBm5AHbgAg0fwDF7Bm/FkvBjvxse8NWdkM4fgD4zPH+uhku0=</latexit>

SO(2, 2)� SU(2)

The          solutions should be holographically dual to surface            
operators in the 5d Sp(N) gauge theory 

or
<latexit sha1_base64="feUP69VF5SD/CKF/ZrwLR6le8cU=">AAAB/HicbVBNSwMxEM36WevXao9egkVoQcpuFeux4MWblbptoV1KNk3b0GyyJFlhWepf8eJBEa/+EG/+G9N2D9r6YODx3gwz84KIUaUd59taW9/Y3NrO7eR39/YPDu2j45YSscTEw4IJ2QmQIoxy4mmqGelEkqAwYKQdTG5mfvuRSEUFf9BJRPwQjTgdUoy0kfp2oXlXqp675Z6IWKxg0ytVy3276FScOeAqcTNSBBkaffurNxA4DgnXmCGluq4TaT9FUlPMyDTfixWJEJ6gEekaylFIlJ/Oj5/CM6MM4FBIU1zDufp7IkWhUkkYmM4Q6bFa9mbif1431sNrP6U8ijXheLFoGDOoBZwlAQdUEqxZYgjCkppbIR4jibA2eeVNCO7yy6ukVa24V5WL+8tivZbFkQMn4BSUgAtqoA5uQQN4AIMEPINX8GY9WS/Wu/WxaF2zspkC+APr8weRZpLC</latexit>

SO(2, 1)� SU(2)

<latexit sha1_base64="yuEkzqp24tEuZMwxsup6hzW1xjM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0msWI8VLx4rmrbQhrLZbNqlm03Y3Qgl9Dd48aCIV3+QN/+N2zQHbX0w8Hhvhpl5fsKZ0rb9bZXW1jc2t8rblZ3dvf2D6uFRR8WpJNQlMY9lz8eKciaoq5nmtJdIiiOf064/uZ373ScqFYvFo54m1IvwSLCQEayN5N4ED8PGsFqz63YOtEqcgtSgQHtY/RoEMUkjKjThWKm+Yyfay7DUjHA6qwxSRRNMJnhE+4YKHFHlZfmxM3RmlACFsTQlNMrV3xMZjpSaRr7pjLAeq2VvLv7n9VMdXnsZE0mqqSCLRWHKkY7R/HMUMEmJ5lNDMJHM3IrIGEtMtMmnYkJwll9eJZ2LunNVb9xf1lrNIo4ynMApnIMDTWjBHbTBBQIMnuEV3ixhvVjv1seitWQVM8fwB9bnDxvMjjM=</latexit>

AdS3

The 
<latexit sha1_base64="L8E+bovoQpsE1IUhYvBsYQ7mRC0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqWI8VLx4rmrbQhrLZbNqlm03Y3Qgl9Dd48aCIV3+QN/+N2zQHbX0w8Hhvhpl5fsKZ0rb9bZXW1jc2t8rblZ3dvf2D6uFRR8WpJNQlMY9lz8eKciaoq5nmtJdIiiOf064/uZ373ScqFYvFo54m1IvwSLCQEayN5N4ED8PGsFqz63YOtEqcgtSgQHtY/RoEMUkjKjThWKm+Yyfay7DUjHA6qwxSRRNMJnhE+4YKHFHlZfmxM3RmlACFsTQlNMrV3xMZjpSaRr7pjLAeq2VvLv7n9VMdXnsZE0mqqSCLRWHKkY7R/HMUMEmJ5lNDMJHM3IrIGEtMtMmnYkJwll9eJZ1G3bmqX9xf1lrNIo4ynMApnIMDTWjBHbTBBQIMnuEV3ixhvVjv1seitWQVM8fwB9bnDxpIjjI=</latexit>

AdS2 solutions describe backreacted baryon vertices in the
5d theory

(Faedo, Y.L., Petri’20)



In this interpretation the SCQM arises in the low energy limit of
a system of D4’-D8 branes, dual to a 5d N=1 theory, in which
these1d defects are introduced 

In the IR the gauge symmetries of the D4’-D8 become global and
the branes become flavour branes

The D4-D0 branes become the colour branes of the backreacted 
geometry



6. Conclusions

AdS3 solutions to massive IIA with (0,4) susy classified 

2d dual CFTs identified as IR fixed points of 2d QFTs 
built out of (0,4) multiplets

Duality checked with the computation of the central charge

-

-

-

-   New classes of 
<latexit sha1_base64="UkJo6piVTHv0lt7T/BS1ow00QbQ=">AAAB7HicbVBNS8NAEJ31s9avqkcvi0XwVJKiqLeKF48VTVtoQ9lsNu3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IBVcG8f5Riura+sbm6Wt8vbO7t5+5eCwpZNMUebRRCSqExDNBJfMM9wI1kkVI3EgWDsY3U799hNTmify0YxT5sdkIHnEKTFW8m7Ch369X6k6NWcGvEzcglShQLNf+eqFCc1iJg0VROuu66TGz4kynAo2KfcyzVJCR2TAupZKEjPt57NjJ/jUKiGOEmVLGjxTf0/kJNZ6HAe2MyZmqBe9qfif181MdOXnXKaZYZLOF0WZwCbB089xyBWjRowtIVRxeyumQ6IINTafsg3BXXx5mbTqNfei5tyfVxvXRRwlOIYTOAMXLqEBd9AEDyhweIZXeEMSvaB39DFvXUHFzBH8Afr8ARmYjjA=</latexit>

AdS2 solutions in IIB and massive IIA, extending
previous classifications

-   

-   Surface and line defect interpretation within the 5d Sp(N) 
fixed point theory

Explicit realisations of SCQM as chiral halves of 2d CFTs,
dual to  

<latexit sha1_base64="UkJo6piVTHv0lt7T/BS1ow00QbQ=">AAAB7HicbVBNS8NAEJ31s9avqkcvi0XwVJKiqLeKF48VTVtoQ9lsNu3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IBVcG8f5Riura+sbm6Wt8vbO7t5+5eCwpZNMUebRRCSqExDNBJfMM9wI1kkVI3EgWDsY3U799hNTmify0YxT5sdkIHnEKTFW8m7Ch369X6k6NWcGvEzcglShQLNf+eqFCc1iJg0VROuu66TGz4kynAo2KfcyzVJCR2TAupZKEjPt57NjJ/jUKiGOEmVLGjxTf0/kJNZ6HAe2MyZmqBe9qfif181MdOXnXKaZYZLOF0WZwCbB089xyBWjRowtIVRxeyumQ6IINTafsg3BXXx5mbTqNfei5tyfVxvXRRwlOIYTOAMXLqEBd9AEDyhweIZXeEMSvaB39DFvXUHFzBH8Afr8ARmYjjA=</latexit>

AdS2 solutions with constant electric flux
(Hartman, Strominger’08)



6. Conclusions

AdS3 solutions to massive IIA with (0,4) susy classified 

2d dual CFTs identified as IR fixed points of 2d QFTs 
built out of (0,4) multiplets

Duality checked with the computation of the central charge

-

-

-

-   New classes of 
<latexit sha1_base64="UkJo6piVTHv0lt7T/BS1ow00QbQ=">AAAB7HicbVBNS8NAEJ31s9avqkcvi0XwVJKiqLeKF48VTVtoQ9lsNu3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IBVcG8f5Riura+sbm6Wt8vbO7t5+5eCwpZNMUebRRCSqExDNBJfMM9wI1kkVI3EgWDsY3U799hNTmify0YxT5sdkIHnEKTFW8m7Ch369X6k6NWcGvEzcglShQLNf+eqFCc1iJg0VROuu66TGz4kynAo2KfcyzVJCR2TAupZKEjPt57NjJ/jUKiGOEmVLGjxTf0/kJNZ6HAe2MyZmqBe9qfif181MdOXnXKaZYZLOF0WZwCbB089xyBWjRowtIVRxeyumQ6IINTafsg3BXXx5mbTqNfei5tyfVxvXRRwlOIYTOAMXLqEBd9AEDyhweIZXeEMSvaB39DFvXUHFzBH8Afr8ARmYjjA=</latexit>

AdS2 solutions in IIB and massive IIA, extending
previous classifications

-   

-   Surface and line defect interpretation within the 5d Sp(N) 
fixed point theory

THANKS!

Explicit realisations of SCQM as chiral halves of 2d CFTs,
dual to  

<latexit sha1_base64="UkJo6piVTHv0lt7T/BS1ow00QbQ=">AAAB7HicbVBNS8NAEJ31s9avqkcvi0XwVJKiqLeKF48VTVtoQ9lsNu3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IBVcG8f5Riura+sbm6Wt8vbO7t5+5eCwpZNMUebRRCSqExDNBJfMM9wI1kkVI3EgWDsY3U799hNTmify0YxT5sdkIHnEKTFW8m7Ch369X6k6NWcGvEzcglShQLNf+eqFCc1iJg0VROuu66TGz4kynAo2KfcyzVJCR2TAupZKEjPt57NjJ/jUKiGOEmVLGjxTf0/kJNZ6HAe2MyZmqBe9qfif181MdOXnXKaZYZLOF0WZwCbB089xyBWjRowtIVRxeyumQ6IINTafsg3BXXx5mbTqNfei5tyfVxvXRRwlOIYTOAMXLqEBd9AEDyhweIZXeEMSvaB39DFvXUHFzBH8Afr8ARmYjjA=</latexit>

AdS2 solutions with constant electric flux
(Hartman, Strominger’08)


