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AdS3/CFT2 and defect CFTs



Low dimensional holography plays a prominent role in black hole
physics

Also in the description of conformal defects

These are defects that preserve a subgroup of the superconformal
group of the system where they are embedded

Thus, holography provides a very powerful tool for their study

1. Introduction



In String Theory, defect conformal field theories can be engineered 
in terms of brane intersections of defect branes and background 
branes, where, in the latter, a higher dimensional CFT lives



In the near horizon limit a low dimensional AdS space with non- 
compact internal manifold arises, that typically reproduce a higher 
dim AdS geometry asymptotically locally
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This is different from an RG flow, where the low dim AdS would 
only arise in the IR and the high dim AdS would not have extra
fluxes



In the near horizon limit a low dimensional AdS space with non- 
compact internal manifold arises, that typically reproduce a higher 
dim AdS geometry asymptotically locally

In String Theory, defect conformal field theories can be engineered 
in terms of brane intersections of defect branes and background 
branes, where, in the latter, a higher dimensional CFT lives

The presence of the non-compact direction renders the defect
field theory ill-defined, but this is interpreted as the need to
complete the CFT by the higher dim one away from the defects

This is different from an RG flow, where the low dim AdS would 
only arise in the IR and the high dim AdS would not have extra
fluxes



In recent years some low dimensional AdS solutions have been
proposed as dual to defect CFTs

In some of these realisations it has been possible to embed the
defect CFT within the higher d theory through explicit quiver-like
constructions



In recent years some low dimensional AdS solutions have been
proposed as dual to defect CFTs

In some of these realisations it has been possible to embed the
defect CFT within the higher d theory through explicit quiver-like
constructions

Based on Y.L., Macpherson, Petri, Ramirez’24

Conti, Dibitetto, Y.L., Petri, Ramirez’24 

In this talk we will focus on the CFT interpretation of some  
AdS solutions to (massive) Type IIA supergravity and their 
possible relation to conformal defects

Work in progress with A. Conti and C. Rosen



For AdS3:
Partial classifications of (0,8), (4,4), (0,4), (3,3), (0,3), (2,2), (0,2), (1,1)…

More recently: (0,5) and (0,6): Macpherson, Ramirez’23

Bachas, Chiodaroli, Couzens, D’Hoker, Dibitetto, Estes, Gauntlett, Gutperle, Kim, 
Krym, Legramandi, Lo Monaco, Lawrie, Lozano, Macpherson, Martelli,  Nunez, 
O Colgain, Passias, Petri, Ramirez, Schafer-Nameki, Tomasiello, Waldram..

Classifying low dimensional AdS spaces is especially challenging, 
due to the many possibilities for geometries and topologies of the
internal space, and therefore of supersymmetries



1. The class of (0,6) solutions to massive IIA:

2.  A class of (0,4) solutions to massive IIA:

Deconstruction or surface defects in 6d (1,0) CFTs?

Outline
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AdS3 ⇥ CP 3 ⇥ I

<latexit sha1_base64="0ZcdZzx7/F7ukijKtMWdYMw8fCI=">AAACEXicbZDLSsNAFIYnXmu9RV26GSxCVyWpUnVXceOyUnuBJobJZNIOnUnCzEQooa/gxldx40IRt+7c+TZO24Da+sPAx3/O4cz5/YRRqSzry1haXlldWy9sFDe3tnd2zb39toxTgUkLxywWXR9JwmhEWooqRrqJIIj7jHT84dWk3rknQtI4ulWjhLgc9SMaUoyUtjyzfBk0vRNHUU4kbN79UDUnp0n7HHlVzyxZFWsquAh2DiWQq+GZn04Q45STSGGGpOzZVqLcDAlFMSPjopNKkiA8RH3S0xghvc3NpheN4bF2AhjGQr9Iwan7eyJDXMoR93UnR2og52sT879aL1XhuZvRKEkVifBsUZgyqGI4iQcGVBCs2EgDwoLqv0I8QAJhpUMs6hDs+ZMXoV2t2LVK7ea0VL/I4yiAQ3AEysAGZ6AOrkEDtAAGD+AJvIBX49F4Nt6M91nrkpHPHIA/Mj6+AagDnEY=</latexit>

AdS3 ⇥ S3 ⇥ S2 ⇥ ⌃2

Surface defects in ABJM/ABJ



 2. New         solutions to massive IIA with (0,6) SUSY 
(Macpherson, Ramirez’23)

<latexit sha1_base64="LTr8IlYkpsoLKZd18AdQ6N3PXkg=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0jS2FbwUPHisaJpC20om82mXbrZhN2NUEp/gxcPinj1B3nz37hpK6jog4HHezPMzAtSRqWyrA+jsLK6tr5R3Cxtbe/s7pX3D9oyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvFV7nfuiZA04XdqkhI/RkNOI4qR0pJ3Gd4OqoNyxTLPGzXHrUHLtKy67dg5cepu1YW2VnJUwBKtQfm9HyY4iwlXmCEpe7aVKn+KhKKYkVmpn0mSIjxGQ9LTlKOYSH86P3YGT7QSwigRuriCc/X7xBTFUk7iQHfGSI3kby8X//J6mYoa/pTyNFOE48WiKGNQJTD/HIZUEKzYRBOEBdW3QjxCAmGl8ynpEL4+hf+TtmPaNfPsxq00L5ZxFMEROAanwAZ10ATXoAU8gAEFD+AJPBvceDRejNdFa8FYzhyCHzDePgF+AI58</latexit>

AdS3

solutions to massive IIA with (0,6) SUSY
and OSp(6|2) superconformal group

Can be regarded as an extension of ABJM/ABJ to the massive
case, in which one of the external directions becomes an
energy scale, and generates a flow towards an AdS3 space

<latexit sha1_base64="kLXJaSqFUQ9hfTHvn9M4+UALtvo="></latexit>
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AdS3 ⇥ CP 3 ⇥ I

<latexit sha1_base64="sm2f54usVmKGJVglsgraTcLH9j8=">AAACFnicbVDLSsNAFJ34rPUVdekmWKR10TaJpepCKLhxWcE+oEnLZDpphk4ezEyEEvIVbvwVNy4UcSvu/BunbRbaeuDCmXPuZe49TkQJF7r+raysrq1vbOa28ts7u3v76sFhm4cxQ7iFQhqyrgM5piTALUEExd2IYeg7FHec8c3U7zxgxkkY3ItJhG0fjgLiEgSFlAZqGfetyCPXlssgSkqm5xWLZa/YN8/6iVGtpWlSkop8nFfNNB2oBb2iz6AtEyMjBZChOVC/rGGIYh8HAlHIec/QI2EnkAmCKE7zVsxxBNEYjnBP0gD6mNvJ7KxUO5XKUHNDJisQ2kz9PZFAn/OJ78hOHwqPL3pT8T+vFwv30k5IEMUCB2j+kRtTTYTaNCNtSBhGgk4kgYgRuauGPCgDEjLJvAzBWDx5mbTNilGv1O9qhcZVFkcOHIMTUAIGuAANcAuaoAUQeATP4BW8KU/Ki/KufMxbV5Rs5gj8gfL5AwBrnLw=</latexit>

e� =
(2hh00 � h02)1/4

(h00)3/2

<latexit sha1_base64="vMV2/GZtvNIPH71T5Vh/f3PoTPo=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0Xaoi1JKVUXQqkbcVXBPqApZTKdtEMnD2YmQgn9Cjf+ihsXirgVd/6NkzYLbT1w4XDOvdx7jx0wKqRhfGupldW19Y30ZmZre2d3T98/aAk/5Jg0sc983rGRIIx6pCmpZKQTcIJcm5G2Pb6O/fYD4YL63r2cBKTnoqFHHYqRVFJfL9b75auKFVCrTocsX8zzIiucWg5HOBrlpqpy09jiBesM3vb1rFEyZoDLxExIFiRo9PUva+Dj0CWexAwJ0TWNQPYixCXFjEwzVihIgPAYDUlXUQ+5RPSi2VtTeKKUAXR8rsqTcKb+noiQK8TEtVWni+RILHqx+J/XDaVz0YuoF4SSeHi+yAkZlD6MM4IDygmWbKIIwpyqWyEeIRWJVElmVAjm4svLpFUumdVS9a6SrV0mcaTBETgGeWCCc1ADN6ABmgCDR/AMXsGb9qS9aO/ax7w1pSUzh+APtM8fA4ecxg==</latexit>
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<latexit sha1_base64="+JOLqmja7owq3y5i9iVCetnRxbE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqt4KXjxWsB/QhLLZbtqlm2zYnSil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZVSmGW8yJZXuhNRwKRLeRIGSd1LNaRxK3g5HtzO//ci1ESp5wHHKg5gOEhEJRtFKvq/FYIhUa/VEeuWKW3XnIKvEy0kFcjR65S+/r1gW8wSZpMZ0PTfFYEI1Cib5tORnhqeUjeiAdy1NaMxNMJnfPCVnVumTSGlbCZK5+ntiQmNjxnFoO2OKQ7PszcT/vG6G0XUwEUmaIU/YYlGUSYKKzAIgfaE5Qzm2hDIt7K2EDammDG1MJRuCt/zyKmldVL1atXZ/Wanf5HEU4QRO4Rw8uII63EEDmsAghWd4hTcnc16cd+dj0Vpw8plj+APn8wcdxJG5</latexit>! SO(6) R-symmetry



Specified by 
<latexit sha1_base64="Z6pAEW5spSRXZXJ7Oy+/V32CNaU=">AAAB63icbVBNS8NAEJ34WetX1aOXxSLUS0lEqt4KXjxWsB/QhrLZbpqlu5uwuxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgoQzbVz321lb39jc2i7tlHf39g8OK0fHHR2nitA2iXmsegHWlDNJ24YZTnuJolgEnHaDyV3ud5+o0iyWj2aaUF/gsWQhI9jkUlRTF8NK1a27c6BV4hWkCgVaw8rXYBSTVFBpCMda9z03MX6GlWGE01l5kGqaYDLBY9q3VGJBtZ/Nb52hc6uMUBgrW9Kgufp7IsNC66kIbKfAJtLLXi7+5/VTE974GZNJaqgki0VhypGJUf44GjFFieFTSzBRzN6KSIQVJsbGU7YheMsvr5LOZd1r1BsPV9XmbRFHCU7hDGrgwTU04R5a0AYCETzDK7w5wnlx3p2PReuaU8ycwB84nz9nLI3P</latexit>

h(r), that satisfies the Bianchi identity:
<latexit sha1_base64="Wglcpq9LZUEN3MjQXyxf/hvqeeM=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBapF0tSStWDUBDEYwX7AW0sm+2mXbrZhN2NUkL/hxcPinj1v3jz37htc9DWBwOP92aYmedFnClt299WZmV1bX0ju5nb2t7Z3cvvHzRVGEtCGyTkoWx7WFHOBG1opjltR5LiwOO05Y2up37rkUrFQnGvxxF1AzwQzGcEayM9DIvF4tVZuRsxdNOze/mCXbJnQMvESUkBUtR7+a9uPyRxQIUmHCvVcexIuwmWmhFOJ7lurGiEyQgPaMdQgQOq3GR29QSdGKWP/FCaEhrN1N8TCQ6UGgee6QywHqpFbyr+53Vi7V+4CRNRrKkg80V+zJEO0TQC1GeSEs3HhmAimbkVkSGWmGgTVM6E4Cy+vEya5ZJTLVXvKoXaZRpHFo7gGE7BgXOowS3UoQEEJDzDK7xZT9aL9W59zFszVjpzCH9gff4Aq1yQqw==</latexit>

h000 = �2⇡F0 with 
<latexit sha1_base64="vAhyroDVMiPHarBZ8Qm/SiHU9cI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqt4KgnisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20OWn0w8Hhvhpl5QSK4Nq775RRWVtfWN4qbpa3tnd298v5BS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/U3f7ZcrbtWdg/wlXk4qkKPRL3/2BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiUnVhmQMFa2pCFz9edERiOtJ1FgOyNqRnrZm4n/ed3UhJd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLf0nrrOrVqrW780r9Ko+jCEdwDKfgwQXU4RYa0AQGQ3iCF3h1hPPsvDnvi9aCk88cwi84H9++zo1v</latexit>

F0 the Romans mass

NS5-branes located at 
<latexit sha1_base64="ThgkxoUT+jtssoBIg8Vc8CKWMPw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqh6EghePFe0HtKFstpt26WYTdidCCf0JXjwo4tVf5M1/47bNQasPBh7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohYPeAk4X5Eh0qEglG00r2+lv1yxa26c5C/xMtJBXI0+uXP3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SE6sMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsv/yWts6pXq9buziv1qzyOIhzBMZyCBxdQh1toQBMYDOEJXuDVkc6z8+a8L1oLTj5zCL/gfHwDKSuNtQ==</latexit>

r = l

Hanany-Witten brane set-up:

Construct global solutions by glueing local solutions with
D8-branes:

<latexit sha1_base64="imU3UnLyONqP+E0OJd3f/Z8W538="></latexit>

hl(r) = Ql
2 �Ql

4(r � l) +
1

2
Ql

6(r � l)2 � 1

6
Ql

8(r � l)3

with
<latexit sha1_base64="f4IlguUQA1N1Kony9CpOcXERBEw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KolI1VvBi8cWTFtoY9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dtbWNza3tgs7xd29/YPD0tFxUyeZYuizRCSqHVKNgkv0DTcC26lCGocCW+Hobua3nlBpnsgHM04xiOlA8ogzaqzkN3rpo+iVym7FnYOsEi8nZchR75W+uv2EZTFKwwTVuuO5qQkmVBnOBE6L3UxjStmIDrBjqaQx6mAyP3ZKzq3SJ1GibElD5urviQmNtR7Hoe2MqRnqZW8m/ud1MhPdBBMu08ygZItFUSaIScjsc9LnCpkRY0soU9zeStiQKsqMzadoQ/CWX14lzcuKV61UG1fl2m0eRwFO4QwuwINrqME91MEHBhye4RXeHOm8OO/Ox6J1zclnTuAPnM8fr0aOmA==</latexit>

Ql
p the Page charges at 

The presence of the 
<latexit sha1_base64="o+NiBSVaMOyalu72mGlPdsKPGzk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9lVqXor9OKxgv2Adi3ZNNuGJtklyQpl6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCSSPzO09UaRbJBzONqS/wSLKQEWwyqdF8vByUK27VnQOtEi8nFcjRHJS/+sOIJIJKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepRILqv10fusMnVlliMJI2ZIGzdXfEykWWk9FYDsFNmO97GXif14vMeGNnzIZJ4ZKslgUJhyZCGWPoyFTlBg+tQQTxeytiIyxwsTYeEo2BG/55VXSvqh6tWrt/qpSv83jKMIJnMI5eHANdbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPXF2NyA==</latexit>

CP 3 makes it more complicated

<latexit sha1_base64="0/qwPkpzGh7qaIuL/L4m/L8+CCk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBZBUEoiUnssePFYwdpCEspmu2mXbjbL7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMiyRn2rjut1NaW9/Y3CpvV3Z29/YPqodHjzrNFKEdkvJU9SKsKWeCdgwznPakojiJOO1G49uZ332iSrNUPJiJpGGCh4LFjGBjpUAFTCCfX/ILL+xXa27dnQOtEq8gNSjQ7le/gkFKsoQKQzjW2vdcacIcK8MIp9NKkGkqMRnjIfUtFTihOsznN0/RmVUGKE6VLWHQXP09keNE60kS2c4Em5Fe9mbif56fmbgZ5kzIzFBBFovijCOTolkAaMAUJYZPLMFEMXsrIiOsMDE2pooNwVt+eZU8XtW9Rr1xf11rNYs4ynACp3AOHtxAC+6gDR0gIOEZXuHNyZwX5935WLSWnGLmGP7A+fwBubiQ0A==</latexit>
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Massless limit:

A change of variables 
<latexit sha1_base64="7etqGe0XANzCXoD4QaW/qcaYL0A=">AAACGXicbVDLSsNAFJ3UV62vqEs3wSK4sSSlpG6EghuXLdgHNDFMppN26GQSZyZCCfkNN/6KGxeKuNSVf+OkzUJbD/fC4Zx7mbnHjykR0jS/tdLa+sbmVnm7srO7t3+gHx71RJRwhLsoohEf+FBgShjuSiIpHsQcw9CnuO9Pr3O//4C5IBG7lbMYuyEcMxIQBKWSPN10BGGT1AmT7MoJOERpx7P5RcdrZKkj7rlM6x1PlZ1Ld/Us8/SqWTPnMFaJVZAqKND29E9nFKEkxEwiCoUYWmYs3RRySRDFWcVJBI4hmsIxHirKYIiFm84vy4wzpYyMIOKqmTTm6u+NFIZCzEJfTYZQTsSyl4v/ecNEBpduSlicSMzQ4qEgoYaMjDwmY0Q4RpLOFIGIE/VXA02gykeqMCsqBGv55FXSq9csu2Z3GtVWs4ijDE7AKTgHFmiCFrgBbdAFCDyCZ/AK3rQn7UV71z4WoyWt2DkGf6B9/QDC2qAW</latexit>

sinhµ =
Q6r �Q4p
2Q2Q6 �Q2

4
ABJM<latexit sha1_base64="Uzb2AE7FrjWWOqDlz2pWFz9JQYs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEWo8FLx4r2A9oQ9lsN+3STTbsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNirVjLeYkkp3A2q4FDFvoUDJu4nmNAok7wST27nfeeTaCBU/4DThfkRHsQgFo2ilXl+L0Rip1uppUK64VXcBsk68nFQgR3NQ/uoPFUsjHiOT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqUxjbjxs8XJM3JhlSEJlbYVI1movycyGhkzjQLbGVEcm1VvLv7n9VIMb/xMxEmKPGbLRWEqCSoy/58MheYM5dQSyrSwtxI2ppoytCmVbAje6svrpH1V9WrV2v11pVHP4yjCGZzDJXhQhwbcQRNawEDBM7zCm4POi/PufCxbC04+cwp/4Hz+AML+kY0=</latexit>!

<latexit sha1_base64="vVWsmZgRT05gYwMXLVzWriVrfTg=">AAACF3icbVBLS8NAGNzUV62vqEcvwSIISkhiab0IFS8eK9oHNGnYbDbt0s2D3Y1QQv6FF/+KFw+KeNWb/8btA9TWgYXZmfnY/cZLKOHCML6UwtLyyupacb20sbm1vaPu7rV4nDKEmyimMet4kGNKItwURFDcSRiGoUdx2xtejf32PWacxNGdGCXYCWE/IgFBUEjJVXWf9yw3u/Rv3Up+4dth2rNObBTzQc/K5C23T38SZ7mrlg3dmEBbJOaMlMEMDVf9tP0YpSGOBKKQ865pJMLJIBMEUZyX7JTjBKIh7OOupBEMMXeyyV65diQVXwtiJk8ktIn6eyKDIeej0JPJEIoBn/fG4n9eNxXBuZORKEkFjtD0oSClmoi1cUmaTxhGgo4kgYgR+VcNDSCDSMgqS7IEc37lRdKydLOqV28q5XptVkcRHIBDcAxMUAN1cA0aoAkQeABP4AW8Ko/Ks/KmvE+jBWU2sw/+QPn4Bql4nvk=</latexit>

ds2AdS4
= dµ2 + cosh2 µds2AdS3with

<latexit sha1_base64="vvww2LZOHFWcBm2eIu62bcRpPhE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKU0roRim7EVQv2AU0Ik+mkHTqZhJmJUEJw46+4caGIW7/CnX/jtM1CWw/cy+Gce5m5x48Zlcqyvo2V1bX1jc3CVnF7Z3dv3zw47MgoEZi0ccQi0fORJIxy0lZUMdKLBUGhz0jXH99M/e4DEZJG/F5NYuKGaMhpQDFSWvLM42uvcnVRdWLqBALhtOVVM91q2Z1nlqyyNQNcJnZOSiBH0zO/nEGEk5BwhRmSsm9bsXJTJBTFjGRFJ5EkRniMhqSvKUchkW46OyGDZ1oZwCASuriCM/X3RopCKSehrydDpEZy0ZuK/3n9RAWXbkp5nCjC8fyhIGFQRXCaBxxQQbBiE00QFlT/FeIR0lEonVpRh2AvnrxMOpWyXSvXWtVSo57HUQAn4BScAxvUQQPcgiZoAwwewTN4BW/Gk/FivBsf89EVI985An9gfP4Ama2WRw==</latexit>

B2 = �4⇡
Q4

Q6
J Discrete holonomy of ABJ

Brane set-up:
<latexit sha1_base64="QwISMhZDrsXNerYjpUC77bhUIdA="></latexit>

branes x0 x1 r x3 x4 x5  x7 x8 x9

N D3 ⇥ ⇥ ⇥ � � � ⇥ � � �
NS50 ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ � � � �
(1, k)50 ⇥ ⇥ ⇥ cos ✓ cos ✓ cos ✓ � sin ✓ sin ✓ sin ✓



When one takes into account the Freed-Witten anomaly and
the higher curvature terms (Aharony, Hashimoto, Hirano,Ouyang’09):

<latexit sha1_base64="SmKdpZTweMLGxubUSvq3F3LNRuQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduBosgCCUp0roRCm5cSQv2AW0Ik+mkHTqZhJmJEEL8FTcuFHHrh7jzb5y0WWjrgQuHc+7l3nu8iFGpLOvbKG1sbm3vlHcre/sHh0fm8UlfhrHApIdDFoqhhyRhlJOeooqRYSQICjxGBt78NvcHj0RIGvIHlUTECdCUU59ipLTkmtWu27i5vxz7AuF0nqV2I6u4Zs2qWwvAdWIXpAYKdFzzazwJcRwQrjBDUo5sK1JOioSimJGsMo4liRCeoykZacpRQKSTLo7P4LlWJtAPhS6u4EL9PZGiQMok8HRngNRMrnq5+J83ipV/7aSUR7EiHC8X+TGDKoR5EnBCBcGKJZogLKi+FeIZ0jkonVcegr368jrpN+p2s97sXtXarSKOMjgFZ+AC2KAF2uAOdEAPYJCAZ/AK3own48V4Nz6WrSWjmKmCPzA+fwAYqJPB</latexit>

Q2 = N +
k

12

<latexit sha1_base64="gaNCkir47eF7pZt2yCwPE3OBG50=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4sSSltF6EghcvQgv2A9pQNttNu3SzCbsbsYT8FS8eFPHqH/Hmv3HT5qCtDwYe780wM8+LGJXKtr+Njc2t7Z3dwl5x/+Dw6Ng8KXVlGAtMOjhkoeh7SBJGOekoqhjpR4KgwGOk581uM7/3SISkIX9Q84i4AZpw6lOMlJZGZqk9qt3cXw19gXAyS5NqWhyZZbtiL2CtEycnZcjRGplfw3GI44BwhRmScuDYkXITJBTFjKTFYSxJhPAMTchAU44CIt1kcXtqXWhlbPmh0MWVtVB/TyQokHIeeLozQGoqV71M/M8bxMq/dhPKo1gRjpeL/JhZKrSyIKwxFQQrNtcEYUH1rRaeIh2D0nFlITirL6+TbrXi1Cv1dq3cbORxFOAMzuESHGhAE+6gBR3A8ATP8ApvRmq8GO/Gx7J1w8hnTuEPjM8fp+STiQ==</latexit>

Q4 = M � k

2

<latexit sha1_base64="94cenWhmgLxeWeTr44OvMvkEQMk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IBS8eW7Af0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKNloghtE8ml6gVYU84EbRtmOO3FiuIo4LQbTO8yv/tElWZSPJhZTP0IjwULGcHGSp3WsHY7LQ3LFbfqLoDWiZeTCuRoDstfg5EkSUSFIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUoEjqv10ce0cXVhlhEKpbAmDFurviRRHWs+iwHZG2Ez0qpeJ/3n9xIQ3fspEnBgqyHJRmHBkJMpeRyOmKDF8ZgkmitlbEZlghYmxAWUheKsvr5POVdWrVWut60qjnsdRhDM4h0vwoA4NuIcmtIHAIzzDK7w50nlx3p2PZWvByWdO4Q+czx9YSY5O</latexit>

Q6 = k



In the massive case:

When one takes into account the Freed-Witten anomaly and
the higher curvature terms (Aharony, Hashimoto, Hirano,Ouyang’09):

<latexit sha1_base64="SmKdpZTweMLGxubUSvq3F3LNRuQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduBosgCCUp0roRCm5cSQv2AW0Ik+mkHTqZhJmJEEL8FTcuFHHrh7jzb5y0WWjrgQuHc+7l3nu8iFGpLOvbKG1sbm3vlHcre/sHh0fm8UlfhrHApIdDFoqhhyRhlJOeooqRYSQICjxGBt78NvcHj0RIGvIHlUTECdCUU59ipLTkmtWu27i5vxz7AuF0nqV2I6u4Zs2qWwvAdWIXpAYKdFzzazwJcRwQrjBDUo5sK1JOioSimJGsMo4liRCeoykZacpRQKSTLo7P4LlWJtAPhS6u4EL9PZGiQMok8HRngNRMrnq5+J83ipV/7aSUR7EiHC8X+TGDKoR5EnBCBcGKJZogLKi+FeIZ0jkonVcegr368jrpN+p2s97sXtXarSKOMjgFZ+AC2KAF2uAOdEAPYJCAZ/AK3own48V4Nz6WrSWjmKmCPzA+fwAYqJPB</latexit>

Q2 = N +
k

12

<latexit sha1_base64="gaNCkir47eF7pZt2yCwPE3OBG50=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4sSSltF6EghcvQgv2A9pQNttNu3SzCbsbsYT8FS8eFPHqH/Hmv3HT5qCtDwYe780wM8+LGJXKtr+Njc2t7Z3dwl5x/+Dw6Ng8KXVlGAtMOjhkoeh7SBJGOekoqhjpR4KgwGOk581uM7/3SISkIX9Q84i4AZpw6lOMlJZGZqk9qt3cXw19gXAyS5NqWhyZZbtiL2CtEycnZcjRGplfw3GI44BwhRmScuDYkXITJBTFjKTFYSxJhPAMTchAU44CIt1kcXtqXWhlbPmh0MWVtVB/TyQokHIeeLozQGoqV71M/M8bxMq/dhPKo1gRjpeL/JhZKrSyIKwxFQQrNtcEYUH1rRaeIh2D0nFlITirL6+TbrXi1Cv1dq3cbORxFOAMzuESHGhAE+6gBR3A8ATP8ApvRmq8GO/Gx7J1w8hnTuEPjM8fp+STiQ==</latexit>

Q4 = M � k

2

<latexit sha1_base64="94cenWhmgLxeWeTr44OvMvkEQMk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IBS8eW7Af0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKNloghtE8ml6gVYU84EbRtmOO3FiuIo4LQbTO8yv/tElWZSPJhZTP0IjwULGcHGSp3WsHY7LQ3LFbfqLoDWiZeTCuRoDstfg5EkSUSFIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUoEjqv10ce0cXVhlhEKpbAmDFurviRRHWs+iwHZG2Ez0qpeJ/3n9xIQ3fspEnBgqyHJRmHBkJMpeRyOmKDF8ZgkmitlbEZlghYmxAWUheKsvr5POVdWrVWut60qjnsdRhDM4h0vwoA4NuIcmtIHAIzzDK7w50nlx3p2PZWvByWdO4Q+czx9YSY5O</latexit>

Q6 = k

<latexit sha1_base64="EETTxjolyLM9sLNOOaDP6rZfKIw="></latexit>

branes x0 x1 r x3 x4 x5  x7 x8 x9

D3 ⇥ ⇥ ⇥ � � � ⇥ � � �
NS50 ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ � � � �
(1, k)50 ⇥ ⇥ ⇥ cos ✓ cos ✓ cos ✓ � sin ✓ sin ✓ sin ✓
D7 ⇥ ⇥ � ⇥ ⇥ ⇥ � ⇥ ⇥ ⇥
NS5 ⇥ ⇥ � � � � ⇥ ⇥ ⇥ ⇥

Extra D7-NS5, or D8-NS5 defect branes render the field theory
two dimensional and (0,3) supersymmetric 



r

NS5 NS5 NS5 NS50

NS50
(1, k1)50 (1, k2)50 (1, k3)50

 = 0

 = ⇡

N2D3N1D3

(N1 +M1)D3 (N2 +M2)D3

�q1D7 �q2D7

k1D50

k2D50

NS5 NS5 NS5

r

The brane box is (0,3) SUSY, due to the rotations of the 5’ branes.
This should be enhanced to (0,6) in the IR, as in ABJM



Building blocks:

 

r

(0,4) vector

(0,4) twisted hyper

(0,4) hyper

(0,2) Fermi

As in 3d, the (0,3) gauge theory living in the D3-branes is 
expected to have the same field content of a (0,4) gauge
theory, except for the deformations introduced by the rotations
of the 5’-branes, that will render some multiplets massive

The field theory can then be studied using what is known for (0,4)
brane box models (Hanany, Okazaki’18):



N3N1

k1

N2

N1 +M1 N2 +M2 N3 +M3

�q1 k2�q2 k3�q3

Gauge anomaly is cancelled with the quantised charges obtained
from the solutions

Embedding of D8-NS5 defect branes within the ABJM 3d quiver



Transformations of charges across intervals (brane creation):
<latexit sha1_base64="N+anJvzrat3p6C2aDjgJ77c81fs=">AAAB+3icbVBNS8NAEN34WetXrEcvi0UQxJKItB4LXrxYKtgPaEPZbDft0s0m7E7UEvpXvHhQxKt/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1QaOooUZQ1aCQi1faJZoJL1gAOgrVjxUjoC9byR9dTv/XAlOaRvIdxzLyQDCQPOCVgpJ5dqHUVHwyBKBU94tr57dmoZxedkjMDXiZuRoooQ71nf3X7EU1CJoEKonXHdWLwUqKAU8Em+W6iWUzoiAxYx1BJQqa9dHb7BJ8YpY+DSJmSgGfq74mUhFqPQ990hgSGetGbiv95nQSCKy/lMk6ASTpfFCQCQ4SnQeA+V4yCGBtCqOLmVkyHRBEKJq68CcFdfHmZNC9KbrlUvrssVitZHDl0hI7RKXJRBVXRDaqjBqLoCT2jV/RmTawX6936mLeuWNnMIfoD6/MHG62T0A==</latexit>

N ! N �M + k
<latexit sha1_base64="02WkIgWHTGc4jjA+OXotuNP79dw=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCF8uuSOux4MVLoYL9gHYp2TRtQ7PJkmQrZek/8eJBEa/+E2/+G9N2D9r6YODx3gwz88KYM20879vJbWxube/kdwt7+weHR+7xSVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN/N/daEKs2keDTTmAYRHgo2YAQbK/Vct9ZVbDgyWCn5hGpX455b9EreAmid+BkpQoZ6z/3q9iVJIioM4Vjrju/FJkixMoxwOit0E01jTMZ4SDuWChxRHaSLy2fowip9NJDKljBoof6eSHGk9TQKbWeEzUivenPxP6+TmMFtkDIRJ4YKslw0SDgyEs1jQH2mKDF8agkmitlbERlhhYmxYRVsCP7qy+ukeV3yy6Xyw02xWsniyMMZnMMl+FCBKtxDHRpAYALP8ApvTuq8OO/Ox7I152Qzp/AHzucPDICTQg==</latexit>

M ! M � k
<latexit sha1_base64="L56dqkHlinz9Ee5lgVd18/kmiug=">AAAB+XicbVBNSwMxEJ31s9avVY9egkUQhLIr0nosePFYwX5Au5Rsmm1Ds8maZCtl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzwoQzbTzv21lb39jc2i7sFHf39g8O3aPjppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4up35rTFVmknxYCYJDWI8ECxiBBsr9Vx31FVsMDRYKfmERpePPbfklb050Crxc1KCHPWe+9XtS5LGVBjCsdYd30tMkGFlGOF0WuymmiaYjPCAdiwVOKY6yOaXT9G5VfooksqWMGiu/p7IcKz1JA5tZ4zNUC97M/E/r5Oa6CbImEhSQwVZLIpSjoxEsxhQnylKDJ9Ygoli9lZEhlhhYmxYRRuCv/zyKmlelf1KuXJ/XapV8zgKcApncAE+VKEGd1CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+APn8wdvfJOC</latexit>

k ! k + q

In each interval (Bergman, Lifschytz’10):

<latexit sha1_base64="SmKdpZTweMLGxubUSvq3F3LNRuQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduBosgCCUp0roRCm5cSQv2AW0Ik+mkHTqZhJmJEEL8FTcuFHHrh7jzb5y0WWjrgQuHc+7l3nu8iFGpLOvbKG1sbm3vlHcre/sHh0fm8UlfhrHApIdDFoqhhyRhlJOeooqRYSQICjxGBt78NvcHj0RIGvIHlUTECdCUU59ipLTkmtWu27i5vxz7AuF0nqV2I6u4Zs2qWwvAdWIXpAYKdFzzazwJcRwQrjBDUo5sK1JOioSimJGsMo4liRCeoykZacpRQKSTLo7P4LlWJtAPhS6u4EL9PZGiQMok8HRngNRMrnq5+J83ipV/7aSUR7EiHC8X+TGDKoR5EnBCBcGKJZogLKi+FeIZ0jkonVcegr368jrpN+p2s97sXtXarSKOMjgFZ+AC2KAF2uAOdEAPYJCAZ/AK3own48V4Nz6WrSWjmKmCPzA+fwAYqJPB</latexit>

Q2 = N +
k

12

<latexit sha1_base64="94cenWhmgLxeWeTr44OvMvkEQMk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IBS8eW7Af0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKNloghtE8ml6gVYU84EbRtmOO3FiuIo4LQbTO8yv/tElWZSPJhZTP0IjwULGcHGSp3WsHY7LQ3LFbfqLoDWiZeTCuRoDstfg5EkSUSFIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUoEjqv10ce0cXVhlhEKpbAmDFurviRRHWs+iwHZG2Ez0qpeJ/3n9xIQ3fspEnBgqyHJRmHBkJMpeRyOmKDF8ZgkmitlbEZlghYmxAWUheKsvr5POVdWrVWut60qjnsdRhDM4h0vwoA4NuIcmtIHAIzzDK7w50nlx3p2PZWvByWdO4Q+czx9YSY5O</latexit>

Q6 = k
<latexit sha1_base64="wxgHTIz0pNjNCz09Q8aqyxx56mU=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiCGJJSmndCAU3boQW7AXaECbTSTt0MokzE6GE7Nz4Km5cKOLWV3Dn2zhts9DWHwY+/nMOZ87vRYxKZVnfRm5ldW19I79Z2Nre2d0z9w/aMowFJi0cslB0PSQJo5y0FFWMdCNBUOAx0vHG19N654EISUN+pyYRcQI05NSnGCltueZx061c3V70fYFwMk6Tcno+5/s0scupaxatkjUTXAY7gyLI1HDNr/4gxHFAuMIMSdmzrUg5CRKKYkbSQj+WJEJ4jIakp5GjgEgnmd2RwlPtDKAfCv24gjP390SCAikngac7A6RGcrE2Nf+r9WLlXzoJ5VGsCMfzRX7MoArhNBQ4oIJgxSYaEBZU/xXiEdIxKB1dQYdgL568DO1yya6Wqs1KsV7L4siDI3ACzoANaqAObkADtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGZ8/K/GY3g==</latexit>

Q4 = M � k

2
+

q

12

<latexit sha1_base64="I+Bz9jKQ6yXBSlxz6vRXVGm44xk=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4seyKtL0IBS8eW7Af0C4lm2bb2GyyJlmhLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfjtr6xubW9u5nfzu3v7BYeHouKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNfvXm8rFfKLoldw60SryMFCFDvV/46g0kSSIqDOFY667nxsZPsTKMcDrN9xJNY0zGeEi7lgocUe2n82un6NwqAxRKZUsYNFd/T6Q40noSBbYzwmakl72Z+J/XTUxY9VMm4sRQQRaLwoQjI9HsdTRgihLDJ5Zgopi9FZERVpgYG1DehuAtv7xKWlclr1wqN66LtUoWRw5O4QwuwIMK1OAO6tAEAg/wDK/w5kjnxXl3Phata042cwJ/4Hz+AJk9jnk=</latexit>

Q8 = �q



Transformations of charges across intervals (brane creation):
<latexit sha1_base64="N+anJvzrat3p6C2aDjgJ77c81fs=">AAAB+3icbVBNS8NAEN34WetXrEcvi0UQxJKItB4LXrxYKtgPaEPZbDft0s0m7E7UEvpXvHhQxKt/xJv/xm2bg7Y+GHi8N8PMPD8WXIPjfFsrq2vrG5u5rfz2zu7evn1QaOooUZQ1aCQi1faJZoJL1gAOgrVjxUjoC9byR9dTv/XAlOaRvIdxzLyQDCQPOCVgpJ5dqHUVHwyBKBU94tr57dmoZxedkjMDXiZuRoooQ71nf3X7EU1CJoEKonXHdWLwUqKAU8Em+W6iWUzoiAxYx1BJQqa9dHb7BJ8YpY+DSJmSgGfq74mUhFqPQ990hgSGetGbiv95nQSCKy/lMk6ASTpfFCQCQ4SnQeA+V4yCGBtCqOLmVkyHRBEKJq68CcFdfHmZNC9KbrlUvrssVitZHDl0hI7RKXJRBVXRDaqjBqLoCT2jV/RmTawX6936mLeuWNnMIfoD6/MHG62T0A==</latexit>

N ! N �M + k
<latexit sha1_base64="02WkIgWHTGc4jjA+OXotuNP79dw=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCF8uuSOux4MVLoYL9gHYp2TRtQ7PJkmQrZek/8eJBEa/+E2/+G9N2D9r6YODx3gwz88KYM20879vJbWxube/kdwt7+weHR+7xSVPLRBHaIJJL1Q6xppwJ2jDMcNqOFcVRyGkrHN/N/daEKs2keDTTmAYRHgo2YAQbK/Vct9ZVbDgyWCn5hGpX455b9EreAmid+BkpQoZ6z/3q9iVJIioM4Vjrju/FJkixMoxwOit0E01jTMZ4SDuWChxRHaSLy2fowip9NJDKljBoof6eSHGk9TQKbWeEzUivenPxP6+TmMFtkDIRJ4YKslw0SDgyEs1jQH2mKDF8agkmitlbERlhhYmxYRVsCP7qy+ukeV3yy6Xyw02xWsniyMMZnMMl+FCBKtxDHRpAYALP8ApvTuq8OO/Ox7I152Qzp/AHzucPDICTQg==</latexit>

M ! M � k
<latexit sha1_base64="L56dqkHlinz9Ee5lgVd18/kmiug=">AAAB+XicbVBNSwMxEJ31s9avVY9egkUQhLIr0nosePFYwX5Au5Rsmm1Ds8maZCtl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzwoQzbTzv21lb39jc2i7sFHf39g8O3aPjppapIrRBJJeqHWJNORO0YZjhtJ0oiuOQ01Y4up35rTFVmknxYCYJDWI8ECxiBBsr9Vx31FVsMDRYKfmERpePPbfklb050Crxc1KCHPWe+9XtS5LGVBjCsdYd30tMkGFlGOF0WuymmiaYjPCAdiwVOKY6yOaXT9G5VfooksqWMGiu/p7IcKz1JA5tZ4zNUC97M/E/r5Oa6CbImEhSQwVZLIpSjoxEsxhQnylKDJ9Ygoli9lZEhlhhYmxYRRuCv/zyKmlelf1KuXJ/XapV8zgKcApncAE+VKEGd1CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+APn8wdvfJOC</latexit>

k ! k + q

Extension of Seiberg duality in ABJ for non-vanishing mass!

Derived in Bergman, Lifschytz’10 in a non-supersymmetric setting

Seiberg duality as a large gauge transformation (Aharony, Hashimoto,

Hirano, Ouyang’09) albeit in one dimension less

<latexit sha1_base64="OfEWqG24aUYOCoTS75q4/fUMiHA="></latexit>

U(N +M)k ⇥ U(N)�k+q ! U(N)k+q ⇥ U(N �M + k)�k

In each interval (Bergman, Lifschytz’10):

<latexit sha1_base64="SmKdpZTweMLGxubUSvq3F3LNRuQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduBosgCCUp0roRCm5cSQv2AW0Ik+mkHTqZhJmJEEL8FTcuFHHrh7jzb5y0WWjrgQuHc+7l3nu8iFGpLOvbKG1sbm3vlHcre/sHh0fm8UlfhrHApIdDFoqhhyRhlJOeooqRYSQICjxGBt78NvcHj0RIGvIHlUTECdCUU59ipLTkmtWu27i5vxz7AuF0nqV2I6u4Zs2qWwvAdWIXpAYKdFzzazwJcRwQrjBDUo5sK1JOioSimJGsMo4liRCeoykZacpRQKSTLo7P4LlWJtAPhS6u4EL9PZGiQMok8HRngNRMrnq5+J83ipV/7aSUR7EiHC8X+TGDKoR5EnBCBcGKJZogLKi+FeIZ0jkonVcegr368jrpN+p2s97sXtXarSKOMjgFZ+AC2KAF2uAOdEAPYJCAZ/AK3own48V4Nz6WrSWjmKmCPzA+fwAYqJPB</latexit>

Q2 = N +
k

12

<latexit sha1_base64="94cenWhmgLxeWeTr44OvMvkEQMk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IBS8eW7Af0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKNloghtE8ml6gVYU84EbRtmOO3FiuIo4LQbTO8yv/tElWZSPJhZTP0IjwULGcHGSp3WsHY7LQ3LFbfqLoDWiZeTCuRoDstfg5EkSUSFIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUoEjqv10ce0cXVhlhEKpbAmDFurviRRHWs+iwHZG2Ez0qpeJ/3n9xIQ3fspEnBgqyHJRmHBkJMpeRyOmKDF8ZgkmitlbEZlghYmxAWUheKsvr5POVdWrVWut60qjnsdRhDM4h0vwoA4NuIcmtIHAIzzDK7w50nlx3p2PZWvByWdO4Q+czx9YSY5O</latexit>

Q6 = k
<latexit sha1_base64="wxgHTIz0pNjNCz09Q8aqyxx56mU=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiCGJJSmndCAU3boQW7AXaECbTSTt0MokzE6GE7Nz4Km5cKOLWV3Dn2zhts9DWHwY+/nMOZ87vRYxKZVnfRm5ldW19I79Z2Nre2d0z9w/aMowFJi0cslB0PSQJo5y0FFWMdCNBUOAx0vHG19N654EISUN+pyYRcQI05NSnGCltueZx061c3V70fYFwMk6Tcno+5/s0scupaxatkjUTXAY7gyLI1HDNr/4gxHFAuMIMSdmzrUg5CRKKYkbSQj+WJEJ4jIakp5GjgEgnmd2RwlPtDKAfCv24gjP390SCAikngac7A6RGcrE2Nf+r9WLlXzoJ5VGsCMfzRX7MoArhNBQ4oIJgxSYaEBZU/xXiEdIxKB1dQYdgL568DO1yya6Wqs1KsV7L4siDI3ACzoANaqAObkADtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGZ8/K/GY3g==</latexit>

Q4 = M � k

2
+

q

12

<latexit sha1_base64="I+Bz9jKQ6yXBSlxz6vRXVGm44xk=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4seyKtL0IBS8eW7Af0C4lm2bb2GyyJlmhLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfjtr6xubW9u5nfzu3v7BYeHouKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG9nfvuJKs2kuDeTmPoRHgoWMoKNlVqNfvXm8rFfKLoldw60SryMFCFDvV/46g0kSSIqDOFY667nxsZPsTKMcDrN9xJNY0zGeEi7lgocUe2n82un6NwqAxRKZUsYNFd/T6Q40noSBbYzwmakl72Z+J/XTUxY9VMm4sRQQRaLwoQjI9HsdTRgihLDJ5Zgopi9FZERVpgYG1DehuAtv7xKWlclr1wqN66LtUoWRw5O4QwuwIMK1OAO6tAEAg/wDK/w5kjnxXl3Phata042cwJ/4Hz+AJk9jnk=</latexit>

Q8 = �q



When the D8-branes are embedded in the 3d theory in a 
supersymmetric way, which implies adding as well NS5-branes,
one of the 3d field theory directions turns into an energy scale, 
and generates a flow towards a 2d CFT

Geometrically the backreaction of the D8-NS5 branes gives
rise to a (0,6) supersymmetric 

<latexit sha1_base64="ZNbd23MO5PsDeq0pSWuYBQVbrgU=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIrrctKNy4r2ge0MUwmk3bo5MHMTaGE/okbF4q49U/c+TdO2yy09cCFwzn3cu89XiK4Asv6Ngobm1vbO8Xd0t7+weGReXzSUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbN+d+d8Kk4nH0CNOEOSEZRjzglICWXNO89R/c6gB4yBRutp6qrlm2KtYCeJ3YOSmjHC3X/Br4MU1DFgEVRKm+bSXgZEQCp4LNSoNUsYTQMRmyvqYR0ZucbHH5DF9oxcdBLHVFgBfq74mMhEpNQ093hgRGatWbi/95/RSCGyfjUZICi+hyUZAKDDGex4B9LhkFMdWEUMn1rZiOiCQUdFglHYK9+vI66VxV7Fqldn9dbtTzOIroDJ2jS2SjOmqgO9RCbUTRBD2jV/RmZMaL8W58LFsLRj5ziv7A+PwBA2mSlw==</latexit>

AdS3 ⇥ CP 3 geometry
where r becomes part of the internal space

In this geometric setting it is now possible to perform large
gauge transformations along the r direction that precisely
realise the extension of Seiberg duality to the massive case 
proposed by Bergman, Lifschytz



Prediction for the central charge from holography:

<latexit sha1_base64="KjACoK3w0xhfiHz3KhhggUquevE="></latexit>

chol =
3R

2G3
=

Z
dr
⇣
2hh00 � (h0)2

⌘

Recover in field theory from (0,3) multiplets? Extremization?

Interesting to address!



3. New                                 solutions to massive IIA 
with (0,4) SUSY (small) 

<latexit sha1_base64="VK7FFDOy7rDwIsqPt6HMu/CAQMQ="></latexit>

AdS3 ⇥ S3 ⇥ S2 ⇥ ⌃2

<latexit sha1_base64="v+S8m1kqsUVehsNZhr5dBNu0lYY="></latexit>

ds2 =

r
↵

�↵00

⇣
x2(ds2AdS3

+ ds2S3) +
dx2

p
c+ x4

⌘
+

p
c+ x4

x2

r
�↵00

↵

⇣
dz2 +

↵2x4

�
ds2S2

⌘

<latexit sha1_base64="5hrOfbfTRUEkMEq5CqTikSbuWqA=">AAACInicbZDLSgMxFIYz9VbrrerSTbBI66JlZqhVF0JBFy4r2Av0xpk0bUMzF5KMWEqfxY2v4saFoq4EH8a0HUFbfwh8+c85JOd3As6kMs1PI7a0vLK6Fl9PbGxube8kd/cq0g8FoWXic1/UHJCUM4+WFVOc1gJBwXU4rTqDy0m9ekeFZL53q4YBbbrQ81iXEVDaaifPG1eUK7i4b+VxpgE86EO6ZWftGUZG+jhrEzy74B+vnUyZOXMqvAhWBCkUqdROvjc6Pgld6inCQcq6ZQaqOQKhGOF0nGiEkgZABtCjdY0euFQ2R9MVx/hIOx3c9YU+nsJT9/fECFwph66jO11QfTlfm5j/1eqh6p41R8wLQkU9MnuoG3KsfDzJC3eYoETxoQYggum/YtIHAUTpVBM6BGt+5UWo2DmrkDu5yaeKhSiOODpAhyiDLHSKiugalVAZEfSAntALejUejWfjzfiYtcaMaGYf/ZHx9Q0RTKF/</latexit>

� = x4(↵02 � 2↵↵00)� 2c↵↵00

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="DMoDlxcKEEZEpjsCuvLsqUMasqQ=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKGo8BLx4jmIckS+idzCZDZmeXmVkhhnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkAiujet+Oyura+sbm7mt/PbO7t5+4eCwoeNUUVansYhVK0DNBJesbrgRrJUohlEgWDMY3kz95iNTmsfy3owS5kfYlzzkFI2VHjookgGWns66haJbdmcgy8TLSBEy1LqFr04vpmnEpKECtW57bmL8MSrDqWCTfCfVLEE6xD5rWyoxYtofzw6ekFOr9EgYK1vSkJn6e2KMkdajKLCdEZqBXvSm4n9eOzXhtT/mMkkNk3S+KEwFMTGZfk96XDFqxMgSpIrbWwkdoEJqbEZ5G4K3+PIyaZyXvavy5d1FsVrJ4sjBMZxACTyoQBVuoQZ1oBDBM7zCm6OcF+fd+Zi3rjjZzBH8gfP5AzX8kAA=</latexit>

↵(z) satisfies the Bianchi identity
<latexit sha1_base64="TvaGG27vKRM/FRHySa62FmT2fOc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBou0LixJ1daNUBDEZQX7gCaGyXTSDp08mJkINXThxl9x40IRt36EO//GaZuFth64cDjnXu69x40YFdIwvrXM0vLK6lp2PbexubW9o+/utUQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV5O/PY94YKGwa0cRcT2UT+gHsVIKsnR8xZi0QCVHo6KxeLFsVmtQCuidyfwyjEcvWCUjSngIjFTUgApGo7+ZfVCHPskkJghIbqmEUk7QVxSzMg4Z8WCRAgPUZ90FQ2QT4SdTJ8Yw0Ol9KAXclWBhFP190SCfCFGvqs6fSQHYt6biP953Vh653ZCgyiWJMCzRV7MoAzhJBHYo5xgyUaKIMypuhXiAeIIS5VbToVgzr+8SFqVslktn92cFuq1NI4syIMDUAImqIE6uAYN0AQYPIJn8AretCftRXvXPmatGS2d2Qd/oH3+ADH/lTg=</latexit>

↵(z)000 = �162⇡3F0

<latexit sha1_base64="mE9tONvPRUcyx7o0C21HdUA8TeE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRD0IAS8eI5oHJEuYnUySIbOzy0yvEJd8ghcPinj1i7z5N06SPWhiQUNR1U13VxBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3Qqo4VIoXkeBkrdizWkYSN4MRjdTv/nItRGResBxzP2QDpToC0bRSvdP17JbLLlldwayTLyMlCBDrVv86vQiloRcIZPUmLbnxuinVKNgkk8KncTwmLIRHfC2pYqG3Pjp7NQJObFKj/QjbUshmam/J1IaGjMOA9sZUhyaRW8q/ue1E+xf+qlQcYJcsfmifiIJRmT6N+kJzRnKsSWUaWFvJWxINWVo0ynYELzFl5dJ46zsVcqVu/NS9SqLIw9HcAyn4MEFVOEWalAHBgN4hld4c6Tz4rw7H/PWnJPNHMIfOJ8/NVuNvQ==</latexit>

z = l

D2-D4 defect branes in 6d (1,0) theories living in NS5-D6-D8
brane intersections? 

The solutions asymptote locally to 
<latexit sha1_base64="b4+/2gXelm5BEnz+ECyfVWAjdzI=">AAACAHicbZC7SgNBFIZn4y3G26qFhc1gEKzCbpBEu4iNdpGYCyTrMjs7mwyZvTBzVgghja9iY6GIrY9h59s4SbbQxB8GPv5zDmfO7yWCK7CsbyO3srq2vpHfLGxt7+zumfsHLRWnkrImjUUsOx5RTPCINYGDYJ1EMhJ6grW94fW03n5kUvE4uodRwpyQ9CMecEpAW655dOU33GoPeMgUbjyUM7p1zaJVsmbCy2BnUESZ6q751fNjmoYsAiqIUl3bSsAZEwmcCjYp9FLFEkKHpM+6GiOi1zjj2QETfKodHwex1C8CPHN/T4xJqNQo9HRnSGCgFmtT879aN4XgwhnzKEmBRXS+KEgFhhhP08A+l4yCGGkgVHL9V0wHRBIKOrOCDsFePHkZWuWSXSlV7s6Ltcssjjw6RifoDNmoimroBtVRE1E0Qc/oFb0ZT8aL8W58zFtzRjZziP7I+PwBQO6ViQ==</latexit>

AdS7 ⇥ S2 ⇥ I

SU(1,1|2) superconformal group      SU(2) R-symmetry<latexit sha1_base64="+JOLqmja7owq3y5i9iVCetnRxbE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqt4KXjxWsB/QhLLZbtqlm2zYnSil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZVSmGW8yJZXuhNRwKRLeRIGSd1LNaRxK3g5HtzO//ci1ESp5wHHKg5gOEhEJRtFKvq/FYIhUa/VEeuWKW3XnIKvEy0kFcjR65S+/r1gW8wSZpMZ0PTfFYEI1Cib5tORnhqeUjeiAdy1NaMxNMJnfPCVnVumTSGlbCZK5+ntiQmNjxnFoO2OKQ7PszcT/vG6G0XUwEUmaIU/YYlGUSYKKzAIgfaE5Qzm2hDIt7K2EDammDG1MJRuCt/zyKmldVL1atXZ/Wanf5HEU4QRO4Rw8uII63EEDmsAghWd4hTcnc16cd+dj0Vpw8plj+APn8wcdxJG5</latexit>!



�Q(1)

D8D8 �Q(2)

D8D8

�Q(1)

D4D4 �Q(2)

D4D4

Q(1)

D2D2

Q(1)

D6D6 Q(2)

D6D6

Q(2)

D2D2

Hanany-Witten brane set-up and associated quiver:

Explicit embedding of D2-D4 branes in 6d quivers:



However, computation of central charge:
<latexit sha1_base64="cNuNPCBBxSXDz7TRLc5mo09NwN8="></latexit>

c2dhol =

Z
dz(�↵↵00)

Z ⇤̃

0
dxx3

<latexit sha1_base64="pnznI0rrJgendfgGeARVviijzjo="></latexit>

ds2AdS7
=

1

sin2 �

⇣
ds2AdS3

+ cos2 �ds2S3 + d�2
⌘

<latexit sha1_base64="dzFkzzdB/0+sk6c+MJ7sYFtx52w="></latexit>

c6dhol =

Z
dz(�↵↵00)

Z ⇡
2

⇤
d�

cot3 �

sin2 �

with

and

exactly agree (in some regularisation scheme) 

Same happens with other configurations, such as baryon vertices
and giant gravitons



The baryon vertex in 

Gauge invariant coupling of N external quarks

Through AdS/CFT external quarks are regarded as endpoints
of F-strings in AdS

<latexit sha1_base64="baV3zCCPfU4FZYL8Ble2d/QYStI=">AAAB+HicdVBNT8JAEN3iF+IHqEcvG4mJJ9IWKJh4wHjxiEHABJBst1vYsN02u1sTbPglXjxojFd/ijf/jVvARI2+ZJKX92YyM8+NGJXKND+MzMrq2vpGdjO3tb2zmy/s7XdkGAtM2jhkobhxkSSMctJWVDFyEwmCApeRrju5SP3uHRGShvxaTSMyCNCIU59ipLQ0LOTPvdaw2lc0IBK2bqvDQtEsndYdu2pDs2SaNbvspMSuVewytLSSogiWaA4L730vxHFAuMIMSdmzzEgNEiQUxYzMcv1YkgjhCRqRnqYc6UWDZH74DB5rxYN+KHRxBefq94kEBVJOA1d3BkiN5W8vFf/yerHy64OE8ihWhOPFIj9mUIUwTQF6VBCs2FQThAXVt0I8RgJhpbPK6RC+PoX/k45dspySc1UpNs6WcWTBITgCJ8ACNdAAl6AJ2gCDGDyAJ/Bs3BuPxovxumjNGMuZA/ADxtsn4t6Smg==</latexit>

AdS5 ⇥ S5

Vertex

... Quarks

AdS-Boundary

D5-brane:

Cancel this charge with the charge induced by the endpoints of
N open F-strings stretching between the D5 and the boundary

<latexit sha1_base64="2XGNd5v2+KtO00gSFARxv423erI="></latexit>

SD5 = T5

Z

R⇥S5

F5 ^A = NTF1

Z

R
dtAt



Baryon vertex in the 6d theory:

D21

QD61 � quarks

z

⇢

D22

QD62 � quarks

D61 D62

⇢ = 1

⇢ = ⇢0

Coupling:

Analyse the stability in 

<latexit sha1_base64="FvuCkJL4M2h44zib71zfvUiBVKk="></latexit>

SD2 = T2

Z

R⇥S2

F̂2 ^A = QD6TF1

Z

R
dtAt

<latexit sha1_base64="CmQ5pzYf67Fwbzy/g6k8EnmUcDQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKGo8BLx4jmAckS5idzGaHzGOZmRVCyC948aCIV3/Im3/jbLIHjRY0FFXddHdFKWfG+v6XV1pb39jcKm9Xdnb39g+qh0cdozJNaJsornQvwoZyJmnbMstpL9UUi4jTbjS5zf3uI9WGKflgpykNBR5LFjOCbS4NdKKG1Zpf9xdAf0lQkBoUaA2rn4ORIpmg0hKOjekHfmrDGdaWEU7nlUFmaIrJBI9p31GJBTXhbHHrHJ05ZYRipV1Jixbqz4kZFsZMReQ6BbaJWfVy8T+vn9n4JpwxmWaWSrJcFGccWYXyx9GIaUosnzqCiWbuVkQSrDGxLp6KCyFYffkv6VzUg+v61f1lrdko4ijDCZzCOQTQgCbcQQvaQCCBJ3iBV094z96b975sLXnFzDH8gvfxDR+djkY=</latexit>⇢

<latexit sha1_base64="sLjO/bVwEjVzZ2oGvdhd7w+cXYg=">AAAB/nicbZBNS8MwGMfT+TbnW1U8eQkOQRBGO3TzIgwU8bgx9wJbKWmWbmFpWpJUGKXgV/HiQRGvfg5vfhuzrQfdfCDkx///POTJ34sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6TjjW+mfueRCElD/qAmEXECNOTUpxgpLbnmUfO66Sa35fRcXw1NlfTOTl2zaJWsWcFlsDMogqzqrvnVH4Q4DghXmCEpe7YVKSdBQlHMSFrox5JECI/RkPQ0chQQ6SSz9VN4qpUB9EOhD1dwpv6eSFAg5STwdGeA1EguelPxP68XK//KSSiPYkU4nj/kxwyqEE6zgAMqCFZsogFhQfWuEI+QQFjpxAo6BHvxy8vQLpfsSumycVGsVbM48uAYnIAzYIMqqIF7UActgEECnsEreDOejBfj3fiYt+aMbOYQ/Cnj8wecOZSa</latexit>

S = SD2 + SQD6F1

Minimising:     Size and energy of the configuration

:



In the 2d theory:

D61

QD21 � quarks

z

⇢

D62

QD22 � quarks

D21 D22

⇢ = 1

⇢ = ⇢0

<latexit sha1_base64="3/flHttFX8PpyoEDni21QBGAf4Y="></latexit>

SD6 = T6

Z

R,Ix,S3,S2

F̂6 ^A = QD2TF1

Z

R
dtAtCoupling:

Minimise
<latexit sha1_base64="F4wqwqJpjLVI8kGK6sOeCztdzjc=">AAAB/nicbZBNS8MwGMfT+TbnW1U8eQkOQRBGO3TzIgwU8bgx9wJbKWmWbmFpWpJUGKXgV/HiQRGvfg5vfhuzrQfdfCDkx///POTJ34sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6TjjW+mfueRCElD/qAmEXECNOTUpxgpLbnmUfO66Sa3lfRcXw1N5fTOTl2zaJWsWcFlsDMogqzqrvnVH4Q4DghXmCEpe7YVKSdBQlHMSFrox5JECI/RkPQ0chQQ6SSz9VN4qpUB9EOhD1dwpv6eSFAg5STwdGeA1EguelPxP68XK//KSSiPYkU4nj/kxwyqEE6zgAMqCFZsogFhQfWuEI+QQFjpxAo6BHvxy8vQLpfsSumycVGsVbM48uAYnIAzYIMqqIF7UActgEECnsEreDOejBfj3fiYt+aMbOYQ/Cnj8wecYZSa</latexit>

S = SD6 + SQD2F1

Same size and energy as in AdS7!



Our interpretation:

The AdS3 solution describes a 6d (1,0) CFT deconstructed in 
terms of 2d (0,4) degrees of freedom

The 2d quivers are explicit realisations of this

Provide further checks of this proposal



5. Conclusions

Field theory interpretation of AdS3 solutions with a non-compact
direction as surface defects

With (0,6) supersymmetry:  Extension of ABJM/ABJ to the           
massive case, in which one of the external directions becomes             
an energy scale, and generates a flow towards an AdS3 space

Realisation of Seiberg-duality as a large gauge transformation

With (0,4) supersymmetry:  Defect interpretation linked to the
    existence of a non-compact direction that becomes part of 

<latexit sha1_base64="77/I1gOnkLR/vZ4T7fbGZivpLWU=">AAAB7HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEWr1VvHisaNpCG8pms2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmBSlnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtkoySahHEp7IboAV5UxQTzPNaTeVFMcBp51gfDvzO09UKpaIRz1JqR/joWARI1gbybsJHwaNgV11as4caJW4BalCgdbA/uqHCcliKjThWKme66Taz7HUjHA6rfQzRVNMxnhIe4YKHFPl5/Njp+jMKCGKEmlKaDRXf0/kOFZqEgemM8Z6pJa9mfif18t0dOXnTKSZpoIsFkUZRzpBs89RyCQlmk8MwUQycysiIywx0SafignBXX55lbQvam69Vr+/rDavizjKcAKncA4uNKAJd9ACDwgweIZXeLOE9WK9Wx+L1pJVzBzDH1ifPyNsjjw=</latexit>

AdS7 when it approaches infinity

No contribution from defects to the degrees of freedom
      Deconstructed 6d (1,0) theories<latexit sha1_base64="Aed2gYVYwd/P/syZCJJsLWWhIe0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiVW8FLx4r2A9oQ9lsN+3SzW7YnSgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Qc/7dgpr6xubW8Xt0s7u3v5B+fCoZVSqKWtSJZTuhMQwwSVrIkfBOolmJA4Fa4fj25nffmTacCUfcJKwICZDySNOCVqp29N8OEKitXrqlyte1ZvDXSV+TiqQo9Evf/UGiqYxk0gFMabrewkGGdHIqWDTUi81LCF0TIasa6kkMTNBNj956p5ZZeBGStuS6M7V3xMZiY2ZxKHtjAmOzLI3E//zuilG10HGZZIik3SxKEqFi8qd/e8OuGYUxcQSQjW3t7p0RDShaFMq2RD85ZdXSeui6teqtfvLSv0mj6MIJ3AK5+DDFdThDhrQBAoKnuEV3hx0Xpx352PRWnDymWP4A+fzB8OYkY8=</latexit>!



THANKS!!



With large susy:  New class of solutions to massive IIA that 
asymptote locally to  

<latexit sha1_base64="b4+/2gXelm5BEnz+ECyfVWAjdzI=">AAACAHicbZC7SgNBFIZn4y3G26qFhc1gEKzCbpBEu4iNdpGYCyTrMjs7mwyZvTBzVgghja9iY6GIrY9h59s4SbbQxB8GPv5zDmfO7yWCK7CsbyO3srq2vpHfLGxt7+zumfsHLRWnkrImjUUsOx5RTPCINYGDYJ1EMhJ6grW94fW03n5kUvE4uodRwpyQ9CMecEpAW655dOU33GoPeMgUbjyUM7p1zaJVsmbCy2BnUESZ6q751fNjmoYsAiqIUl3bSsAZEwmcCjYp9FLFEkKHpM+6GiOi1zjj2QETfKodHwex1C8CPHN/T4xJqNQo9HRnSGCgFmtT879aN4XgwhnzKEmBRXS+KEgFhhhP08A+l4yCGGkgVHL9V0wHRBIKOrOCDsFePHkZWuWSXSlV7s6Ltcssjjw6RifoDNmoimroBtVRE1E0Qc/oFb0ZT8aL8W58zFtzRjZziP7I+PwBQO6ViQ==</latexit>

AdS7 ⇥ S2 ⇥ I

Conical singularity in the 
<latexit sha1_base64="oCokns6djfkcRyaB9eLc4bKd1II=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRSqu4KblxWsQ9oYplMJ+3QySTMTIQS+htuXCji1p9x5984SbPQ1gMDh3Pu5Z45fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uFRV0WJJLRDIh7Jvo8V5UzQjmaa034sKQ59Tnv+9Cbze09UKhaJBz2LqRfisWABI1gbyXVDrCe+n97PHxvDas2u2znQKnEKUoMC7WH1yx1FJAmp0IRjpQaOHWsvxVIzwum84iaKxphM8ZgODBU4pMpL88xzdGaUEQoiaZ7QKFd/b6Q4VGoW+mYyy6iWvUz8zxskOrjyUibiRFNBFoeChCMdoawANGKSEs1nhmAimcmKyARLTLSpqWJKcJa/vEq6F3WnWW/eNWqt66KOMpzAKZyDA5fQgltoQwcIxPAMr/BmJdaL9W59LEZLVrFzDH9gff4A7geRmg==</latexit>

R4 parametrised by <latexit sha1_base64="6nY6wv2So4CE3MUBI6Atu+vic9s=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI1VvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1FipkfZLZbfizkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPgZVYYzgdNiL9WYUDamQ+xaKmmE2s/mh07JuVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNkUbgrf88ippXVa8aqXauCrXbvM4CnAKZ3ABHlxDDe6hDk1ggPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH4oqM+w==</latexit>u and
<latexit sha1_base64="N9uaEhu40fsjsvDOAu3OWDI5zpk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqRL0FvHiMxDwgWcPsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSKFQdf9cnIrq2vrG/nNwtb2zu5ecf+gaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81iPXRsTqHscJ9yM6UCIUjKKV6vWH816x5JbdOchf4mWkBBlqveJntx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolJ1bpkzDWthSSufpzYkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt++S9pnpW9Srlyd1GqXmdx5OEIjuEUPLiEKtxCDRrAYABP8AKvjnSenTfnfdGac7KZQ/gF5+Mb1aONfg==</latexit>

S3

Non-vanishing contribution of the defects to the central charge

<latexit sha1_base64="d8QLaqAefm0OQDeylXn65NGEFV8="></latexit>

ds2 =

r
↵

�↵00X
�1/2ds27 +X5/2

r
�↵00

↵

⇣
dz2 +

↵2

↵02 � 2↵↵00X5
ds2S2

⌘

<latexit sha1_base64="pFLvIziHhyI5J7XrCqTZBsS4B+I="></latexit>

ds27 =
1

sin2 �

⇣ 1

(1� �)2X2
ds2AdS3

+
cos2 �

(1 + �)2X2
ds2S3 +X8d�2

⌘

OSp(4|2) <latexit sha1_base64="+JOLqmja7owq3y5i9iVCetnRxbE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqt4KXjxWsB/QhLLZbtqlm2zYnSil9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZVSmGW8yJZXuhNRwKRLeRIGSd1LNaRxK3g5HtzO//ci1ESp5wHHKg5gOEhEJRtFKvq/FYIhUa/VEeuWKW3XnIKvEy0kFcjR65S+/r1gW8wSZpMZ0PTfFYEI1Cib5tORnhqeUjeiAdy1NaMxNMJnfPCVnVumTSGlbCZK5+ntiQmNjxnFoO2OKQ7PszcT/vG6G0XUwEUmaIU/YYlGUSYKKzAIgfaE5Qzm2hDIt7K2EDammDG1MJRuCt/zyKmldVL1atXZ/Wanf5HEU4QRO4Rw8uII63EEDmsAghWd4hTcnc16cd+dj0Vpw8plj+APn8wcdxJG5</latexit>! SO(4) R-symmetry

:

<latexit sha1_base64="C2cfztZEWkieVgyMdSTROg1REB0="></latexit>

ds27 ⇠
dx2

1,1 + du2 + u2(1� �)2(1 + �)�2ds2S3

u2
+ d�2



Our interpretation:

The AdS3 solution describes 6d (1,0) CFTs deconstructed in 
terms of 2d (0,4) degrees of freedom.

The 2d quivers are explicit realisations of this

In order to describe 2d defects we need a genuine 2d theory

<latexit sha1_base64="t+hLGG4krICku0JubXeyZ8JWDAA="></latexit>

ds27 = x2
⇣dx2

1,1 + du2 + u2ds2S3

u2

⌘
+

dx2

p
c+ x4

= x2 dx
2
1,5

u2
+

dx2

p
c+ x4

,

<latexit sha1_base64="RFnnVOdOXQXtzvqNtc19BEHvJlQ=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQirceCF49VbC20oWy2m3bpZjfsTpQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNirVlLWoEkp3QmKY4JK1kKNgnUQzEoeCPYTj65n/8Mi04Ure4yRhQUyGkkecErRSt3fHhyMkWqunfrniVb053FXi56QCOZr98ldvoGgaM4lUEGO6vpdgkBGNnAo2LfVSwxJCx2TIupZKEjMTZPOTp+6ZVQZupLQtie5c/T2RkdiYSRzazpjgyCx7M/E/r5tidBVkXCYpMkkXi6JUuKjc2f/ugGtGUUwsIVRze6tLR0QTijalkg3BX355lbQvqn6tWru9rDTqeRxFOIFTOAcf6tCAG2hCCygoeIZXeHPQeXHenY9Fa8HJZ47hD5zPH5FekW0=</latexit>) Localised 6d theory



But both configurations have the same size and energy!

Same thing happens with giant graviton configurations:

In AdS7: <latexit sha1_base64="L/kNOv6JeY7eIika5yRBozTHwz4="></latexit>

ds2AdS7
= �(1 + r2)dt2 +

dr2

1 + r2
+ r2ds2S5

D6 wrapped on 
<latexit sha1_base64="KghlNU9b14qOmv9vmG55xPiDASI=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahQimJaOux4MVjRfshbSyb7aZdutmE3YlQQ3+FFw+KePXnePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyuzsrq2vpHdzG1t7+zu5fcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW80dXUbz0ypXko72AcMTcgA8l9TgkY6b4IpduHi9LTaS9fsMv2DHiZOCkpoBT1Xv6r2w9pHDAJVBCtO44dgZsQBZwKNsl1Y80iQkdkwDqGShIw7Sazgyf4xCh97IfKlAQ8U39PJCTQehx4pjMgMNSL3lT8z+vE4F+6CZdRDEzS+SI/FhhCPP0e97liFMTYEEIVN7diOiSKUDAZ5UwIzuLLy6R5VnYq5crNeaFWTePIoiN0jIrIQVVUQ9eojhqIogA9o1f0ZinrxXq3PuatGSudOUR/YH3+ACevj1E=</latexit>

(t, S5, z) and propagating on a circle in
<latexit sha1_base64="PPocNGR4/gtmtZxnZWcFxkxY7rk=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxInfEgCWJjSUGQRI4yd4yBxv29i67eyaE8BNsLDTG1l9k579xgSsUfMkkL+/NZGZekAiujet+O7mNza3tnfxuYW//4PCoeHzS1nGqGLZYLGLVCahGwSW2DDcCO4lCGgUCH4Lxzdx/eEKleSzvzSRBP6JDyUPOqLFSs/lY6RdLbtldgKwTLyMlyNDoF796g5ilEUrDBNW667mJ8adUGc4Ezgq9VGNC2ZgOsWuppBFqf7o4dUYurDIgYaxsSUMW6u+JKY20nkSB7YyoGelVby7+53VTE177Uy6T1KBky0VhKoiJyfxvMuAKmRETSyhT3N5K2IgqyoxNp2BD8FZfXiftStmrlqt3V6V6LYsjD2dwDpfgQQ3qcAsNaAGDITzDK7w5wnlx3p2PZWvOyWZO4Q+czx/ThY17</latexit>

S2

<latexit sha1_base64="tmS1dbClcG0tT+oqJG4FDzUTCNM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKJF6EgJccI5gHJEuYnfQmQ2Zn15lZIYT8hBcPinj1d7z5N06SPWhiQUNR1U13V5AIro3rfju5jc2t7Z38bmFv/+DwqHh80tJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+G7ut59QaR7LBzNJ0I/oUPKQM2qs1KnfNvq9ZMT7xZJbdhcg68TLSAkyNPrFr94gZmmE0jBBte56bmL8KVWGM4GzQi/VmFA2pkPsWipphNqfLu6dkQurDEgYK1vSkIX6e2JKI60nUWA7I2pGetWbi/953dSEN/6UyyQ1KNlyUZgKYmIyf54MuEJmxMQSyhS3txI2oooyYyMq2BC81ZfXSeuq7FXKlfvrUq2axZGHMziHS/CgCjWoQwOawEDAM7zCm/PovDjvzseyNedkM6fwB87nD4Dfj5s=</latexit>

H = P� for finite 
<latexit sha1_base64="Pi4aOX6OG8wWWS5agjUEXnk9LpQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI67HgxWML9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkbu53nlBpHssHM03Qj+hI8pAzaqzUVINS2a24C5B14uWkDDkag9JXfxizNEJpmKBa9zw3MX5GleFM4KzYTzUmlE3oCHuWShqh9rPFoTNyaZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjrZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTdGG4K2+vE7a1xWvWqk2b8r1Wh5HAc7hAq7AgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9YNJ585gz9wPn8A3WSM9g==</latexit>r

In AdS3: <latexit sha1_base64="bVs8bkCpYrTvQkzI/o4XBVjbaWw="></latexit>

ds2AdS3
= �(1 + r2)dt2 +

dr2

1 + r2
+ r2d�2

D6 wrapped on 
<latexit sha1_base64="oSG6kinhH6I5yS7WJjNLhqOr3cA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQIZREpXVZcOOyon1AG8tkOmmHTiZhZiLGUH/FjQtF3Poh7vwbp20W2nrgwuGce7n3Hi9iVCrb/jZyK6tr6xv5zcLW9s7unrl/0JJhLDBp4pCFouMhSRjlpKmoYqQTCYICj5G2N76c+u17IiQN+a1KIuIGaMipTzFSWuqbxbKyenhELfhowZu7Mws+nPTNkl2xZ4DLxMlICWRo9M2v3iDEcUC4wgxJ2XXsSLkpEopiRiaFXixJhPAYDUlXU44CIt10dvwEHmtlAP1Q6OIKztTfEykKpEwCT3cGSI3kojcV//O6sfIv3JTyKFaE4/kiP2ZQhXCaBBxQQbBiiSYIC6pvhXiEBMJK51XQITiLLy+T1mnFqVaq1+elei2LIw8OwREoAwfUQB1cgQZoAgwS8AxewZvxZLwY78bHvDVnZDNF8AfG5w9h3JKk</latexit>

(t,�, z, S3, x)



4. New                                 solutions to massive IIA 
with (0,4) SUSY (large)

<latexit sha1_base64="VK7FFDOy7rDwIsqPt6HMu/CAQMQ="></latexit>

AdS3 ⇥ S3 ⇥ S2 ⇥ ⌃2

<latexit sha1_base64="d8QLaqAefm0OQDeylXn65NGEFV8="></latexit>

ds2 =

r
↵

�↵00X
�1/2ds27 +X5/2

r
�↵00

↵

⇣
dz2 +

↵2

↵02 � 2↵↵00X5
ds2S2

⌘

<latexit sha1_base64="pFLvIziHhyI5J7XrCqTZBsS4B+I="></latexit>

ds27 =
1

sin2 �

⇣ 1

(1� �)2X2
ds2AdS3

+
cos2 �

(1 + �)2X2
ds2S3 +X8d�2

⌘

<latexit sha1_base64="0HwdumT6vCnKPkzV5cP6chcfV+0=">AAACCnicbVDLSsNAFJ3UV62vqEs30SJUxJoUrboQCm5cVrAPaNIymUzaoZNJmJkIJWTtxl9x40IRt36BO//GaZuFth4YOJxzD3fucSNKhDTNby23sLi0vJJfLaytb2xu6ds7TRHGHOEGCmnI2y4UmBKGG5JIitsRxzBwKW65w5ux33rAXJCQ3ctRhJ0A9hnxCYJSST19v31dso5tqhIetAVh3Upiu1jC9KibnFin52lPL5plcwJjnlgZKYIM9Z7+ZXshigPMJKJQiI5lRtJJIJcEUZwW7FjgCKIh7OOOogwGWDjJ5JTUOFSKZ/ghV49JY6L+TiQwEGIUuGoygHIgZr2x+J/XiaV/6SSERbHEDE0X+TE1ZGiMezE8wjGSdKQIRJyovxpoADlEUrVXUCVYsyfPk2albFXL1buzYu0qqyMP9sABKAELXIAauAV10AAIPIJn8AretCftRXvXPqajOS3L7II/0D5/AAdLmTQ=</latexit>

X = (1 + � sin2 �)�1/5



Baryon vertex in the 6d theory:

D21

QD61 � quarks

z

⇢

D22

QD62 � quarks

D61 D62

⇢ = 1

⇢ = ⇢0

Size:
<latexit sha1_base64="RaJHbL5jpNcp2rLibR8WFvUSpDU="></latexit>

` =
�

3⇢0
2F1(

1

2
,
3

4
,
7

4
;�2)

Energy:
<latexit sha1_base64="mGVevmNydnI9IqdmSfGYg62LG34=">AAACEXicbVBNS8NAEN34WetX1KOXYBHqwZKIqBehIILHCrYKTQmb7aQu3WzC7kQsIX/Bi3/FiwdFvHrz5r9xW3Pw68HA470ZZuaFqeAaXffDmpqemZ2bryxUF5eWV1bttfWOTjLFoM0SkairkGoQXEIbOQq4ShXQOBRwGQ5Pxv7lDSjNE3mBoxR6MR1IHnFG0UiBXT8Nch/hFvOQy7pGxeVgpyiOd/1IUZZHwbDIfRCiCOya23AncP4SryQ1UqIV2O9+P2FZDBKZoFp3PTfFXk4VciagqPqZhpSyIR1A11BJY9C9fPJR4Wwbpe9EiTIl0Zmo3ydyGms9ikPTGVO81r+9sfif180wOurlXKYZgmRfi6JMOJg443icPlfAUIwMoUxxc6vDrqmJAk2IVROC9/vlv6Sz1/AOGgfn+7XmYRlHhWySLVInHjkkTXJGWqRNGLkjD+SJPFv31qP1Yr1+tU5Z5cwG+QHr7ROuRZ4s</latexit>

Ebin(string) = �fk
`

<latexit sha1_base64="GXjis/ryLDUXjyf7w65UjvcBOH4="></latexit>

fk =
25/2

3
�
r

↵k

�↵00
k

2F1(
1

2
,
3

4
,
7

4
;�2)

⇣
2F1(

1

2
,�1

4
,
3

4
;�2)� 1

4

⌘
= 1.26776

r
↵k

�↵00
k

<latexit sha1_base64="fkeQl5hCe/lbkWspQhb5k5zNpxs="></latexit>

⇢4p
⇢̇2 + ⇢4

= ⇢20

r
15

16
⌘ ⇢20�



In the 2d theory:

D61

QD21 � quarks

z

⇢

D62

QD22 � quarks

D21 D22

⇢ = 1

⇢ = ⇢0

<latexit sha1_base64="DniDW+Smj6rptsBXFgnrOxJ3KOQ="></latexit>

⇢4p
⇢̇2 + ⇢4

= ⇢20

s

1� 1

16

⇣
1� c

⇤̃2
p
c+ ⇤̃4

arcsinh(
⇤̃2

p
c
)
⌘2

⌘ ⇢20 �

Same size and energy per string
<latexit sha1_base64="8TEFBxaGSERbsEkXWx0T30t3Yl0=">AAACGXicbVDLSgMxFM34rPVVdekmWAQXUmZEqu4Kbly4qGAf0BlKJpNpQzOZIbmjlKG/4cZfceNCEZe68m9M2wG19YTA4Zx7SO7xE8E12PaXtbC4tLyyWlgrrm9sbm2XdnabOk4VZQ0ai1i1faKZ4JI1gINg7UQxEvmCtfzB5dhv3TGleSxvYZgwLyI9yUNOCRipW7IzF7gIGHavTSggI1fxXh+IUvG9y2UIQ/fYnB+xWyrbFXsCPE+cnJRRjnq39OEGMU0jJoEKonXHsRPwMqKAU8FGRTfVLCF0QHqsY6gkEdNeNtlshA+NEuAwVuZKwBP1dyIjkdbDyDeTEYG+nvXG4n9eJ4Xw3Mu4TFJgkk4fClOBIcbjmnDAFaMghoYQqrj5K6Z9oggFU2bRlODMrjxPmicVp1qp3pyWaxd5HQW0jw7QEXLQGaqhK1RHDUTRA3pCL+jVerSerTfrfTq6YOWZPfQH1uc3CLWhkA==</latexit>

⇤̃ ! 1 !



Asymptote locally to   
<latexit sha1_base64="b4+/2gXelm5BEnz+ECyfVWAjdzI=">AAACAHicbZC7SgNBFIZn4y3G26qFhc1gEKzCbpBEu4iNdpGYCyTrMjs7mwyZvTBzVgghja9iY6GIrY9h59s4SbbQxB8GPv5zDmfO7yWCK7CsbyO3srq2vpHfLGxt7+zumfsHLRWnkrImjUUsOx5RTPCINYGDYJ1EMhJ6grW94fW03n5kUvE4uodRwpyQ9CMecEpAW655dOU33GoPeMgUbjyUM7p1zaJVsmbCy2BnUESZ6q751fNjmoYsAiqIUl3bSsAZEwmcCjYp9FLFEkKHpM+6GiOi1zjj2QETfKodHwex1C8CPHN/T4xJqNQo9HRnSGCgFmtT879aN4XgwhnzKEmBRXS+KEgFhhhP08A+l4yCGGkgVHL9V0wHRBIKOrOCDsFePHkZWuWSXSlV7s6Ltcssjjw6RifoDNmoimroBtVRE1E0Qc/oFb0ZT8aL8W58zFtzRjZziP7I+PwBQO6ViQ==</latexit>

AdS7 ⇥ S2 ⇥ I but
<latexit sha1_base64="9zpYz7LlgC798kKpnoU6MDqe1vg="></latexit>

ds27 ⇠
dx2

1,1 + du2 + u2(1� �)2(1 + �)�2 cos2 �ds2S3

u2
+ d�2

Conical singularity in the 
<latexit sha1_base64="oCokns6djfkcRyaB9eLc4bKd1II=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRSqu4KblxWsQ9oYplMJ+3QySTMTIQS+htuXCji1p9x5984SbPQ1gMDh3Pu5Z45fsyZ0rb9bZXW1jc2t8rblZ3dvf2D6uFRV0WJJLRDIh7Jvo8V5UzQjmaa034sKQ59Tnv+9Cbze09UKhaJBz2LqRfisWABI1gbyXVDrCe+n97PHxvDas2u2znQKnEKUoMC7WH1yx1FJAmp0IRjpQaOHWsvxVIzwum84iaKxphM8ZgODBU4pMpL88xzdGaUEQoiaZ7QKFd/b6Q4VGoW+mYyy6iWvUz8zxskOrjyUibiRFNBFoeChCMdoawANGKSEs1nhmAimcmKyARLTLSpqWJKcJa/vEq6F3WnWW/eNWqt66KOMpzAKZyDA5fQgltoQwcIxPAMr/BmJdaL9W59LEZLVrFzDH9gff4A7geRmg==</latexit>

R4 parametrised by <latexit sha1_base64="6nY6wv2So4CE3MUBI6Atu+vic9s=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI1VvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1FipkfZLZbfizkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPgZVYYzgdNiL9WYUDamQ+xaKmmE2s/mh07JuVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNkUbgrf88ippXVa8aqXauCrXbvM4CnAKZ3ABHlxDDe6hDk1ggPAMr/DmPDovzrvzsWhdc/KZE/gD5/MH4oqM+w==</latexit>u and
<latexit sha1_base64="N9uaEhu40fsjsvDOAu3OWDI5zpk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqRL0FvHiMxDwgWcPsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSKFQdf9cnIrq2vrG/nNwtb2zu5ecf+gaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81iPXRsTqHscJ9yM6UCIUjKKV6vWH816x5JbdOchf4mWkBBlqveJntx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolJ1bpkzDWthSSufpzYkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt++S9pnpW9Srlyd1GqXmdx5OEIjuEUPLiEKtxCDRrAYABP8AKvjnSenTfnfdGac7KZQ/gF5+Mb1aONfg==</latexit>

S3

Non-vanishing contribution of the defects to the central charge

Baryon vertex configuration with size and energy 
<latexit sha1_base64="eaSc01hhfXmy76BaTpfQHzsjfaw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVXcFNy4r2Ae0oUwmk3boZBJmboQS+hFuXCji1u9x5984bbPQ6oGBwznnMveeIJXCoOt+OaW19Y3NrfJ2ZWd3b/+genjUMUmmGW+zRCa6F1DDpVC8jQIl76Wa0ziQvBtMbud+95FrIxL1gNOU+zEdKREJRtFK3YG00ZAOqzW37i5A/hKvIDUo0BpWPwdhwrKYK2SSGtP33BT9nGoUTPJZZZAZnlI2oSPet1TRmBs/X6w7I2dWCUmUaPsUkoX6cyKnsTHTOLDJmOLYrHpz8T+vn2F07edCpRlyxZYfRZkkmJD57SQUmjOUU0so08LuStiYasrQNlSxJXirJ/8lnYu616g37i9rzZuijjKcwCmcgwdX0IQ7aEEbGEzgCV7g1UmdZ+fNeV9GS04xcwy/4Hx8Az2ij38=</latexit>

� dependent



N F-strings connecting the D5-brane to the boundary of
AdS behave as fermions

!
Dual configuration on the CFT side: N Wilson lines ending on an 
epsilon tensor Bound state of N quarks

Stability in the AdS direction (Brandhuber, Itzhaki, Sonnenschein, 
Yankielowitz’98):

Use the probe brane approximation

Consider:

<latexit sha1_base64="Km02MJI8gAlhKMpc3YYGNykVWzg=">AAAB83icbVDLSsNAFL2pr1pfVZduBotQNyURqboQCm5cVrAPaEKZTCft0EkmzEyEEPobblwo4tafceffOGmz0NYD93I4517mzvFjzpS27W+rtLa+sblV3q7s7O7tH1QPj7pKJJLQDhFcyL6PFeUsoh3NNKf9WFIc+pz2/Old7veeqFRMRI86jakX4nHEAkawNpLryom4zVs9PR9Wa3bDngOtEqcgNSjQHla/3JEgSUgjTThWauDYsfYyLDUjnM4qbqJojMkUj+nA0AiHVHnZ/OYZOjPKCAVCmoo0mqu/NzIcKpWGvpkMsZ6oZS8X//MGiQ6uvYxFcaJpRBYPBQlHWqA8ADRikhLNU0MwkczcisgES0y0ialiQnCWv7xKuhcNp9loPlzWWjdFHGU4gVOogwNX0IJ7aEMHCMTwDK/wZiXWi/VufSxGS1axcwx/YH3+AGv3kUU=</latexit>

⇢ = ⇢(y): position in AdS

<latexit sha1_base64="ELYEaCggdaO5xA4kmL/YK7ufxZw=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRZBEMqMWO1GKCjiSiq1D2iHIZOmbWjmQZIplGH+xI0LRdz6J+78G9N2Ftp64HIP59xLbo4XcSaVZX0buZXVtfWN/GZha3tnd8/cP2jKMBaENkjIQ9H2sKScBbShmOK0HQmKfY/Tlje6mfqtMRWShcGTmkTU8fEgYH1GsNKSa5r167qb3JbTM90e7uzUNYtWyZoBLRM7I0XIUHPNr24vJLFPA0U4lrJjW5FyEiwUI5ymhW4saYTJCA9oR9MA+1Q6yezyFJ1opYf6odAVKDRTf28k2Jdy4nt60sdqKBe9qfif14lVv+IkLIhiRQMyf6gfc6RCNI0B9ZigRPGJJpgIpm9FZIgFJkqHVdAh2ItfXibN85J9WSo/XhSrlSyOPBzBMZyCDVdQhXuoQQMIjOEZXuHNSIwX4934mI/mjGznEP7A+PwBAxOSmA==</latexit>

S = SD5 + SNF1

<latexit sha1_base64="9OLGZZ8sTsl8bEQvkcRVg0B8rbY="></latexit>

SNF1 = �NTF1

Z
dtdy

r
16⇢4

L4
+ ⇢̇2



Bulk equation of motion:

Boundary equation of motion: 

The two equations can be combined into:

Integrating:     Size of the configuration:

<latexit sha1_base64="BlLI0LVxXcrzekJsK6GYe6Q4JEw=">AAACInicbVDLSgMxFM3UV62vUZduBosgCGWm1FoXQsGNCxcV7AM605JJM21o5mFyRyjDfIsbf8WNC0VdCX6M6UPQ1gMJh3Puvck9bsSZBNP81DJLyyura9n13Mbm1vaOvrvXkGEsCK2TkIei5WJJOQtoHRhw2ooExb7LadMdXo795j0VkoXBLYwi6vi4HzCPEQxK6urnticwSWwxCDulNLHlnYBkqlnlH/VaXSd2L4RJXdoppukF7up5s2BOYCwSa0byaIZaV39XI0js0wAIx1K2LTMCJ8ECGOE0zdmxpBEmQ9ynbUUD7FPpJJMVU+NIKT3DC4U6ARgT9XdHgn0pR76rKn0MAznvjcX/vHYMXsVJWBDFQAMyfciLuQGhMc7L6DFBCfCRIpgIpv5qkAFW+YBKNadCsOZXXiSNYsEqF05vSvlqZRZHFh2gQ3SMLHSGqugK1VAdEfSAntALetUetWftTfuYlma0Wc8++gPt6xv0SKUf</latexit>

⇢4q
16⇢4

L4 + ⇢̇2
= a

<latexit sha1_base64="YJ0M7uBXA5otpKGwr2nD4B4a2NM="></latexit>

⇢̇q
16⇢4

L4 + ⇢̇2
=

2T5

LNTF1

<latexit sha1_base64="7iC3Sav8RSDpKGIp4SBS+aF+/6s="></latexit>

⇢4q
16⇢4

L4 + ⇢̇2
=

1

4
�⇢20 L

2

<latexit sha1_base64="+m/xCL254adr9b3z3Z8MJlsCETM=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUnE1m6EghuXFewDmlAm00k7dPJw5kYoIeDGX3HjQhG3/oQ7/8Zpm4W2HrhwOOde7r3HiwVXYFnfRmFldW19o7hZ2tre2d0z9w/aKkokZS0aiUh2PaKY4CFrAQfBurFkJPAE63jj66nfeWBS8Si8g0nM3IAMQ+5zSkBLffPI8RiQK0fdS0gdXxKa2tUstWtZ1jfLVsWaAS8TOydllKPZN7+cQUSTgIVABVGqZ1sxuCmRwKlgWclJFIsJHZMh62kakoApN539kOFTrQywH0ldIeCZ+nsiJYFSk8DTnQGBkVr0puJ/Xi8Bv+6mPIwTYCGdL/ITgSHC00DwgEtGQUw0IVRyfSumI6KDAB1bSYdgL768TNrnFbtWqd5elBv1PI4iOkYn6AzZ6BI10A1qohai6BE9o1f0ZjwZL8a78TFvLRj5zCH6A+PzB/pgl7c=</latexit>

� =

r
15

16
where

<latexit sha1_base64="wpnpM0t317zzRzGP88pRBnWgM3M="></latexit>

` =

Z `

0
dy =

L2

4⇢0

Z 1

1
d⇢̂

�

⇢̂2
p

⇢̂4 � �2



On-shell energy:

the strings become radial and correspond to

The configuration is stable

<latexit sha1_base64="C10Uw02A55wDBN5XBjgozCGZsjM="></latexit>

E = ED5 + ENF1 = NTF1⇢0
⇣p

1� �2 +

Z 1

1
d⇢̂

⇢̂2p
⇢̂4 � �2

⌘

<latexit sha1_base64="eutqQBGDaI6B6Jnxa53IrLQHfQw=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KllR60UoePFYwX5Au5Rsmm1Ds8maZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5YSK4sRh/eyura+sbm4Wt4vbO7t5+6eCwaVSqKWtQJZRuh8QwwSVrWG4FayeakTgUrBWObqd+64lpw5V8sOOEBTEZSB5xSqyT2l09VD18g3ulMq7gGdAy8XNShhz1Xumr21c0jZm0VBBjOj5ObJARbTkVbFLspoYlhI7IgHUclSRmJshm907QqVP6KFLalbRopv6eyEhszDgOXWdM7NAselPxP6+T2ug6yLhMUssknS+KUoGsQtPnUZ9rRq0YO0Ko5u5WRIdEE2pdREUXgr/48jJpnlf8q8rl/UW5Vs3jKMAxnMAZ+FCFGtxBHRpAQcAzvMKb9+i9eO/ex7x1xctnjuAPvM8fOa2Pag==</latexit>

⇢0 = 0
Subtracting the energy of the constituents (when the brane is
located at 
free quarks)      Binding energy:

<latexit sha1_base64="kLHgwG27At2n5dIEKkiarGHwE0U="></latexit>

Ebin = NTF1⇢0
⇣p

1� �2 +

Z 1

1
d⇢̂

h ⇢̂2p
⇢̂4 � �2

� 1
i
� 1

⌘
= �f

l

<latexit sha1_base64="Aed2gYVYwd/P/syZCJJsLWWhIe0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiVW8FLx4r2A9oQ9lsN+3SzW7YnSgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Qc/7dgpr6xubW8Xt0s7u3v5B+fCoZVSqKWtSJZTuhMQwwSVrIkfBOolmJA4Fa4fj25nffmTacCUfcJKwICZDySNOCVqp29N8OEKitXrqlyte1ZvDXSV+TiqQo9Evf/UGiqYxk0gFMabrewkGGdHIqWDTUi81LCF0TIasa6kkMTNBNj956p5ZZeBGStuS6M7V3xMZiY2ZxKHtjAmOzLI3E//zuilG10HGZZIik3SxKEqFi8qd/e8OuGYUxcQSQjW3t7p0RDShaFMq2RD85ZdXSeui6teqtfvLSv0mj6MIJ3AK5+DDFdThDhrQBAoKnuEV3hx0Xpx352PRWnDymWP4A+fzB8OYkY8=</latexit>!

<latexit sha1_base64="kbplovUz5VZy0bMbQOgLnjiGQ84=">AAACEHicbVC7SgNBFJ2NrxhfUUubwSBaSNj1EbVQAjaWUcwDsiHMTmaTIbOzy8xdNSz5BBt/xcZCEVtLO//GyaPQxAMXDufcy733eJHgGmz720rNzM7NL6QXM0vLK6tr2fWNig5jRVmZhiJUNY9oJrhkZeAgWC1SjASeYFWveznwq3dMaR7KW+hFrBGQtuQ+pwSM1Mzu+s3EBfYAiQbFZbvfP7fz9uHxhe3uY/eGtztAlArvm9mc0YfA08QZkxwao9TMfrmtkMYBk0AF0bru2BE0EqKAU8H6GTfWLCK0S9qsbqgkAdONZPhQH+8YpYX9UJmSgIfq74mEBFr3As90BgQ6etIbiP959Rj800bCZRQDk3S0yI8FhhAP0sEtrhgF0TOEUMXNrZh2iCIUTIYZE4Iz+fI0qRzknUK+cH2UK56N40ijLbSN9pCDTlARXaESKiOKHtEzekVv1pP1Yr1bH6PWlDWe2UR/YH3+ANWxnG4=</latexit>

fstring = 0.035 > 0 )


