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A different corner of the F-theory/IIB landscape
6d AdS Solutions of IIB supergravity 


• Dual to 5d superconformal field theories (SCFTs)


• Near-horizon of IIB 5-branes webs


• They have non-trivial axio-dilaton


• 5-branes sources have been successfully incorporated


• Solution with perturbative 7-branes are known (D7, O7)


• They enlarge the landscape of IIB vacua
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Main Question & Motivation

• Solving a (personal) “longstanding” challenge:  F-theory solutions! 

• New construction of 5d SCFTs


• Generically do not have a low-energy gauge theory description, holography 
key to access observables
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Outline

1. Holographic Setup


2. S-folds of brane webs


3. Back to the near-horizon limit


4. Observables: Free Energy, Central Charges, Twisted Indices 



Holographic Setup



AdS holographic dual solutions
The strategy adopted to classify these solutions is the standard one


• Solve the supersymmetric equations of motion of IIB, with anstaz
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• The equations will constrain , a first attempt to a classification led to   
fibration over , sp(1)-isometry corresponds to the R-symmetry of the 
dual 5d N=1 SCFTs
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• Inputing into the equations that  is a complex surfaces, leads to a more 
explicit classification
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AdS holographic dual solutions
The metric is fully determined by two holomorphic functions  of the Disc 
coordinates  and derivatives , 
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@A±
<latexit sha1_base64="Huqf+PYrpbezRWb8EGmfQRiZkDE=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSiK+llU3LivYBzQhTKaTduhkJsxMhBLyG278FTcuFHGpK//GSZtFbT1w4XDOvdx7T5gwqrTj/FhLyyura+uVjerm1vbOrr2331YilZi0sGBCdkOkCKOctDTVjHQTSVAcMtIJR7eF33kkUlHBH/Q4IX6MBpxGFCNtpMB2PGHsYjrzEiQ1RSyHM1qM9BAjBq/zwDTEOQzsmlN3JoCLxC1JDZRoBvaX1xc4jQnXmCGleq6TaD8rdmFG8qqXKpIgPEID0jOUo5goP5t8lsNjo/RhJKQpruFEnZ3IUKzUOA5NZ3GpmvcK8T+vl+roys8oT1JNOJ4uilIGtYBFTLBPJcGajQ1BWFJzK8RDJBHWJsyqCcGdf3mRtE/r7kX9/P6s1rgp46iAQ3AEToALLkED3IEmaAEMnsALeAPv1rP1an1Yn9PWJaucOQB/YH3/AkjFobU=</latexit>

@A±

<latexit sha1_base64="gz7m9E0SkijbpLP1A+o+JEOMSyo=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAbBU5iRGD1GvXgRIpoFkmHo6ekkTXoWunuUOAR/xYsHRbz6H978GzvJHDTxQcHjvSqq6nkxZ1JZ1reRW1hcWl7JrxbW1jc2t8ztnYaMEkFonUQ8Ei0PS8pZSOuKKU5bsaA48DhteoPLsd+8p0KyKLxTw5g6Ae6FrMsIVlpyzb1z/9ZNKyPUUSyg0n1A127ZNYtWyZoAzRM7I0XIUHPNr44fkSSgoSIcS9m2rVg5KRaKEU5HhU4iaYzJAPdoW9MQ61VOOrl+hA614qNuJHSFCk3U3xMpDqQcBp7uDLDqy1lvLP7ntRPVPXNSFsaJoiGZLuomHKkIjaNAPhOUKD7UBBPB9K2I9LHAROnACjoEe/bledI4LtmV0slNuVi9yOLIwz4cwBHYcApVuIIa1IHAIzzDK7wZT8aL8W58TFtzRjazC39gfP4AP8uUdg==</latexit>

AdS6 ⇥w M4
⌃

<latexit sha1_base64="Os8mp9sjmZHMYcDO0I7a2coXm+8="></latexit>

f6(A±,A±), f2(A±,A±), ⇢(A±,A±)
<latexit sha1_base64="obbRrKjmi2vhMx50LL3ByVE6QAM="></latexit>

ds2 = f6ds
2
AdS6

+ f2
2 ds

2
S2 + 4⇢2|dw|2

[D’hoker, Gutperle, Karch, Uhlemann 17-21]



AdS holographic dual solutions
The metric is fully determined by two holomorphic functions  of the Disc 
coordinates  and derivatives , 

<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)
<latexit sha1_base64="VihglsaGWVupHNt8GOAH0WQPGPE=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0dI5JHAhswODYzMzm5mZjVkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/Wbj6g0j+S9Gcfoh3QgeZ8zaqxUe+oWS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOf1jQU=</latexit>w <latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="Huqf+PYrpbezRWb8EGmfQRiZkDE=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSiK+llU3LivYBzQhTKaTduhkJsxMhBLyG278FTcuFHGpK//GSZtFbT1w4XDOvdx7T5gwqrTj/FhLyyura+uVjerm1vbOrr2331YilZi0sGBCdkOkCKOctDTVjHQTSVAcMtIJR7eF33kkUlHBH/Q4IX6MBpxGFCNtpMB2PGHsYjrzEiQ1RSyHM1qM9BAjBq/zwDTEOQzsmlN3JoCLxC1JDZRoBvaX1xc4jQnXmCGleq6TaD8rdmFG8qqXKpIgPEID0jOUo5goP5t8lsNjo/RhJKQpruFEnZ3IUKzUOA5NZ3GpmvcK8T+vl+roys8oT1JNOJ4uilIGtYBFTLBPJcGajQ1BWFJzK8RDJBHWJsyqCcGdf3mRtE/r7kX9/P6s1rgp46iAQ3AEToALLkED3IEmaAEMnsALeAPv1rP1an1Yn9PWJaucOQB/YH3/AkjFobU=</latexit>

@A±

<latexit sha1_base64="gz7m9E0SkijbpLP1A+o+JEOMSyo=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAbBU5iRGD1GvXgRIpoFkmHo6ekkTXoWunuUOAR/xYsHRbz6H978GzvJHDTxQcHjvSqq6nkxZ1JZ1reRW1hcWl7JrxbW1jc2t8ztnYaMEkFonUQ8Ei0PS8pZSOuKKU5bsaA48DhteoPLsd+8p0KyKLxTw5g6Ae6FrMsIVlpyzb1z/9ZNKyPUUSyg0n1A127ZNYtWyZoAzRM7I0XIUHPNr44fkSSgoSIcS9m2rVg5KRaKEU5HhU4iaYzJAPdoW9MQ61VOOrl+hA614qNuJHSFCk3U3xMpDqQcBp7uDLDqy1lvLP7ntRPVPXNSFsaJoiGZLuomHKkIjaNAPhOUKD7UBBPB9K2I9LHAROnACjoEe/bledI4LtmV0slNuVi9yOLIwz4cwBHYcApVuIIa1IHAIzzDK7wZT8aL8W58TFtzRjazC39gfP4AP8uUdg==</latexit>

AdS6 ⇥w M4
⌃

<latexit sha1_base64="Os8mp9sjmZHMYcDO0I7a2coXm+8="></latexit>

f6(A±,A±), f2(A±,A±), ⇢(A±,A±)
<latexit sha1_base64="obbRrKjmi2vhMx50LL3ByVE6QAM="></latexit>

ds2 = f6ds
2
AdS6

+ f2
2 ds

2
S2 + 4⇢2|dw|2

The rest of the fields are also fully determined by  and their derivatives
<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)

<latexit sha1_base64="YXmbpCsG3U6+beCQOUElH2mT+lk="></latexit>

F3(A±,A±) = F3 + iH3

<latexit sha1_base64="BDvkVKVTEFO8IoqBMljaO7GY+dc=">AAACHHicbVDLSsNAFJ34rPUVdelmsAgVpCS+l1U3LivYBzQhTKaTduhkEmYmQgn5EDf+ihsXirhxIfg3TtqA2npg4HDOvXfuPX7MqFSW9WXMzS8sLi2XVsqra+sbm+bWdktGicCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vA699v3REga8Ts1iokboj6nAcVIackzjx2FkqoTIjXAiMFLL3XiMDt0It2Uz0x/rGziwQPPrFg1aww4S+yCVECBhmd+OL0IJyHhCjMkZde2YuWmSCiKGcnKTiJJjPAQ9UlXU45CIt10fFwG97XSg0Ek9OMKjtXfHSkKpRyFvq7MV5XTXi7+53UTFVy4KeVxogjHk4+ChEEVwTwp2KOCYMVGmiAsqN4V4gESCCudZ1mHYE+fPEtaRzX7rHZ6e1KpXxVxlMAu2ANVYINzUAc3oAGaAIMH8ARewKvxaDwbb8b7pHTOKHp2wB8Yn98RDqH8</latexit>

⌧(A±,A±)
<latexit sha1_base64="oNIwdkgE4IEMRBUUnbhSWMY+Ei4=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVq16EoiAeK7htoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6nfuuJKs1i+WjGCQ0EHkgWMYKNlfy7Xu3a7ZUrbtWdAS0TLycVyNHolb+6/ZikgkpDONa647mJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x27ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qoqsgYzJJDZVkvihKOTIxmn6O+kxRYvjYEkwUs7ciMsQKE2PzKdkQvMWXl0nzrOpdVGsP55X6TR5HEY7gGE7Bg0uowz00wAcCDJ7hFd4c6bw4787HvLXg5DOH8AfO5w+5y439</latexit>

F5 = 0
<latexit sha1_base64="oaRjzh8Dcbs0sBsK5y1d8bmFy2M=">AAAB8XicbVDLSsNAFL2pr1pfVZduBosgCCWx9bEsCtJlBfvANoTJdNIOnUzCzEQooX/hxoUibv0bd/6N0zYLbT1w4XDOvdx7jx9zprRtf1u5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P7qd+u0nKhWLxIMex9QN8UCwgBGsjfRY9ypniKE7r+IVS3bZngEtEycjJcjQ8IpfvX5EkpAKTThWquvYsXZTLDUjnE4KvUTRGJMRHtCuoQKHVLnp7OIJOjFKHwWRNCU0mqm/J1IcKjUOfdMZYj1Ui95U/M/rJjq4dlMm4kRTQeaLgoQjHaHp+6jPJCWajw3BRDJzKyJDLDHRJqSCCcFZfHmZtM7LzmX54r5aqt1kceThCI7hFBy4ghrUoQFNICDgGV7hzVLWi/Vufcxbc1Y2cwh/YH3+AF6+j24=</latexit>

H3 + iF3

[D’hoker, Gutperle, Karch, Uhlemann 17-21]



AdS holographic dual solutions
The metric is fully determined by two holomorphic functions  of the Disc 
coordinates  and derivatives , 

<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)
<latexit sha1_base64="VihglsaGWVupHNt8GOAH0WQPGPE=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0dI5JHAhswODYzMzm5mZjVkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/Wbj6g0j+S9Gcfoh3QgeZ8zaqxUe+oWS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOf1jQU=</latexit>w <latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="Huqf+PYrpbezRWb8EGmfQRiZkDE=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSiK+llU3LivYBzQhTKaTduhkJsxMhBLyG278FTcuFHGpK//GSZtFbT1w4XDOvdx7T5gwqrTj/FhLyyura+uVjerm1vbOrr2331YilZi0sGBCdkOkCKOctDTVjHQTSVAcMtIJR7eF33kkUlHBH/Q4IX6MBpxGFCNtpMB2PGHsYjrzEiQ1RSyHM1qM9BAjBq/zwDTEOQzsmlN3JoCLxC1JDZRoBvaX1xc4jQnXmCGleq6TaD8rdmFG8qqXKpIgPEID0jOUo5goP5t8lsNjo/RhJKQpruFEnZ3IUKzUOA5NZ3GpmvcK8T+vl+roys8oT1JNOJ4uilIGtYBFTLBPJcGajQ1BWFJzK8RDJBHWJsyqCcGdf3mRtE/r7kX9/P6s1rgp46iAQ3AEToALLkED3IEmaAEMnsALeAPv1rP1an1Yn9PWJaucOQB/YH3/AkjFobU=</latexit>

@A±

<latexit sha1_base64="gz7m9E0SkijbpLP1A+o+JEOMSyo=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAbBU5iRGD1GvXgRIpoFkmHo6ekkTXoWunuUOAR/xYsHRbz6H978GzvJHDTxQcHjvSqq6nkxZ1JZ1reRW1hcWl7JrxbW1jc2t8ztnYaMEkFonUQ8Ei0PS8pZSOuKKU5bsaA48DhteoPLsd+8p0KyKLxTw5g6Ae6FrMsIVlpyzb1z/9ZNKyPUUSyg0n1A127ZNYtWyZoAzRM7I0XIUHPNr44fkSSgoSIcS9m2rVg5KRaKEU5HhU4iaYzJAPdoW9MQ61VOOrl+hA614qNuJHSFCk3U3xMpDqQcBp7uDLDqy1lvLP7ntRPVPXNSFsaJoiGZLuomHKkIjaNAPhOUKD7UBBPB9K2I9LHAROnACjoEe/bledI4LtmV0slNuVi9yOLIwz4cwBHYcApVuIIa1IHAIzzDK7wZT8aL8W58TFtzRjazC39gfP4AP8uUdg==</latexit>

AdS6 ⇥w M4
⌃

<latexit sha1_base64="Os8mp9sjmZHMYcDO0I7a2coXm+8="></latexit>

f6(A±,A±), f2(A±,A±), ⇢(A±,A±)
<latexit sha1_base64="obbRrKjmi2vhMx50LL3ByVE6QAM="></latexit>

ds2 = f6ds
2
AdS6

+ f2
2 ds

2
S2 + 4⇢2|dw|2

The  collapses at the boundary of the disc to form a closed internal space. 
The differential  have poles at the boundary of , generating 5-brane charge

<latexit sha1_base64="dY4rawiWdD0AA2FlU++yOYp88LE=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV3i60j04hGDPBJYyezQCxNmZzczsyaE8AlePGiMV7/Im3/jAHtQsJJOKlXd6e4KEsG1cd1vZ2V1bX1jM7eV397Z3dsvHBw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8nfrNJ1Sax/LBjBL0I9qXPOSMGivVao/lbqHoltwZyDLxMlKEDNVu4avTi1kaoTRMUK3bnpsYf0yV4UzgJN9JNSaUDWkf25ZKGqH2x7NTJ+TUKj0SxsqWNGSm/p4Y00jrURTYzoiagV70puJ/Xjs14bU/5jJJDUo2XxSmgpiYTP8mPa6QGTGyhDLF7a2EDaiizNh08jYEb/HlZdIol7zL0sX9ebFyk8WRg2M4gTPw4AoqcAdVqAODPjzDK7w5wnlx3p2PeeuKk80cwR84nz/Wgo2F</latexit>

S2

<latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="nAzb1xkdMeWUwPcJrg9Rf22XGvM=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjkEvHiOaBZIh9HR6kja9DN09QhjyD148KOLV//Hm39hJ5qCJDwoe71VRVS9KODPW97+9peWV1bX1wkZxc2t7Z7e0t98wKtWE1oniSrcibChnktYts5y2Ek2xiDhtRsObid98otowJR/sKKGhwH3JYkawdVKjc8/6AndLZb/iT4EWSZCTMuSodUtfnZ4iqaDSEo6NaQd+YsMMa8sIp+NiJzU0wWSI+7TtqMSCmjCbXjtGx07poVhpV9Kiqfp7IsPCmJGIXKfAdmDmvYn4n9dObXwVZkwmqaWSzBbFKUdWocnrqMc0JZaPHMFEM3crIgOsMbEuoKILIZh/eZE0TivBReX87qxcvc7jKMAhHMEJBHAJVbiFGtSBwCM8wyu8ecp78d69j1nrkpfPHMAfeJ8/bp+PDQ==</latexit>

⌃

<latexit sha1_base64="oVTMp7hLTNxfQeI7JFqxASct08Y="></latexit>

Resw=r`(@wA±) =
3

4
↵0(±q` + ip`)

<latexit sha1_base64="pab0B+ndEPEcvTDhyP6kDC+uW6Q=">AAAB8nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKr2PQi8co5gGbJcxOZpMhszPLTK8SQj7DiwdFvPo13vwbJ8keNFrQUFR1090VpYIb9Lwvp7C0vLK6VlwvbWxube+Ud/eaRmWasgZVQul2RAwTXLIGchSsnWpGkkiwVjS8nvqtB6YNV/IeRykLE9KXPOaUoJWCzh3vD5BorR675YpX9WZw/xI/JxXIUe+WPzs9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cY+s0nNjpW1JdGfqz4kxSYwZJZHtTAgOzKI3Ff/zggzjy3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZf/kuZJ1T+vnt2eVmpXeRxFOIBDOAYfLqAGN1CHBlBQ8AQv8Oqg8+y8Oe/z1oKTz+zDLzgf35RbkXc=</latexit>)
<latexit sha1_base64="KtWOBvmPTP9Dq3N4eFutGg5NTjo=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8cI5gHJEmYnvcmQ2dl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WDGSfoR3QgecgZNVZqq17WRSEmvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9m9E3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6fOkzxUyI8aWUKa4vZWwIVWUGRtRyYbgLb68TJpnVe+yenF/Xqnd5HEU4QiO4RQ8uIIa3EEdGsBAwDO8wpvz6Lw4787HvLXg5DOH8AfO5w9ig5A2</latexit>r`

<latexit sha1_base64="/HsbV0P6NoJBh96Cv/CXVtvN3Q0=">AAAB+HicbVBNS8NAEJ34WetHox69LBahXkqiRT0WvXisYD+gjWWz3bRLN5uwuxFqyC/x4kERr/4Ub/4bt20O2vpg4PHeDDPz/JgzpR3n21pZXVvf2CxsFbd3dvdK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++Gbqtx+pVCwS93oSUy/EQ8ECRrA2Ut8ukYe0cn6a9dMe5TxDfbvsVJ0Z0DJxc1KGHI2+/dUbRCQJqdCEY6W6rhNrL8VSM8JpVuwlisaYjPGQdg0VOKTKS2eHZ+jEKAMURNKU0Gim/p5IcajUJPRNZ4j1SC16U/E/r5vo4MpLmYgTTQWZLwoSjnSEpimgAZOUaD4xBBPJzK2IjLDERJusiiYEd/HlZdI6q7oX1dpdrVy/zuMowBEcQwVcuIQ63EIDmkAggWd4hTfryXqx3q2PeeuKlc8cwh9Ynz/d65KX</latexit>

c(3)`

<latexit sha1_base64="E6u0v4tm9QRFzHA6NyhIrt4FTnw="></latexit>

F3
w=r`⇠ (±q` + ip`)vol(c

(3)
` )

<latexit sha1_base64="/JuNRVQYGubtH3mXpAbCr+G4vQY=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyWxvpZFNy4r2gc0aZhMJ+3QyUyYmQglBDf+ihsXirj1K9z5NyZtF9p64MLhnHu59x4/YlRpy/o2FhaXlldWC2vF9Y3NrW1zZ7epRCwxaWDBhGz7SBFGOWloqhlpR5Kg0Gek5Q+vc7/1QKSigt/rUUTcEPU5DShGOpM8cx93k3L1OPUShzCWQgcL3od33WrRM0tWxRoDzhN7Skpgirpnfjk9geOQcI0ZUqpjW5F2EyQ1xYykRSdWJEJ4iPqkk1GOQqLcZPxCCo8ypQcDIbPiGo7V3xMJCpUahX7WGSI9ULNeLv7ndWIdXLoJ5VGsCceTRUHMoBYwzwP2qCRYs1FGEJY0uxXiAZII6yy1PAR79uV50jyp2OeVs9vTUu1qGkcBHIBDUAY2uAA1cAPqoAEweATP4BW8GU/Gi/FufExaF4zpzB74A+PzBz1Ylg0=</latexit>

c(3)`
⇠= S3

⌃

The rest of the fields are also fully determined by  and their derivatives
<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)

<latexit sha1_base64="YXmbpCsG3U6+beCQOUElH2mT+lk="></latexit>

F3(A±,A±) = F3 + iH3

<latexit sha1_base64="BDvkVKVTEFO8IoqBMljaO7GY+dc=">AAACHHicbVDLSsNAFJ34rPUVdelmsAgVpCS+l1U3LivYBzQhTKaTduhkEmYmQgn5EDf+ihsXirhxIfg3TtqA2npg4HDOvXfuPX7MqFSW9WXMzS8sLi2XVsqra+sbm+bWdktGicCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vA699v3REga8Ts1iokboj6nAcVIackzjx2FkqoTIjXAiMFLL3XiMDt0It2Uz0x/rGziwQPPrFg1aww4S+yCVECBhmd+OL0IJyHhCjMkZde2YuWmSCiKGcnKTiJJjPAQ9UlXU45CIt10fFwG97XSg0Ek9OMKjtXfHSkKpRyFvq7MV5XTXi7+53UTFVy4KeVxogjHk4+ChEEVwTwp2KOCYMVGmiAsqN4V4gESCCudZ1mHYE+fPEtaRzX7rHZ6e1KpXxVxlMAu2ANVYINzUAc3oAGaAIMH8ARewKvxaDwbb8b7pHTOKHp2wB8Yn98RDqH8</latexit>

⌧(A±,A±)
<latexit sha1_base64="oNIwdkgE4IEMRBUUnbhSWMY+Ei4=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVq16EoiAeK7htoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6nfuuJKs1i+WjGCQ0EHkgWMYKNlfy7Xu3a7ZUrbtWdAS0TLycVyNHolb+6/ZikgkpDONa647mJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x27ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qoqsgYzJJDZVkvihKOTIxmn6O+kxRYvjYEkwUs7ciMsQKE2PzKdkQvMWXl0nzrOpdVGsP55X6TR5HEY7gGE7Bg0uowz00wAcCDJ7hFd4c6bw4787HvLXg5DOH8AfO5w+5y439</latexit>

F5 = 0
<latexit sha1_base64="oaRjzh8Dcbs0sBsK5y1d8bmFy2M=">AAAB8XicbVDLSsNAFL2pr1pfVZduBosgCCWx9bEsCtJlBfvANoTJdNIOnUzCzEQooX/hxoUibv0bd/6N0zYLbT1w4XDOvdx7jx9zprRtf1u5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P7qd+u0nKhWLxIMex9QN8UCwgBGsjfRY9ypniKE7r+IVS3bZngEtEycjJcjQ8IpfvX5EkpAKTThWquvYsXZTLDUjnE4KvUTRGJMRHtCuoQKHVLnp7OIJOjFKHwWRNCU0mqm/J1IcKjUOfdMZYj1Ui95U/M/rJjq4dlMm4kRTQeaLgoQjHaHp+6jPJCWajw3BRDJzKyJDLDHRJqSCCcFZfHmZtM7LzmX54r5aqt1kceThCI7hFBy4ghrUoQFNICDgGV7hzVLWi/Vufcxbc1Y2cwh/YH3+AF6+j24=</latexit>

H3 + iF3

[D’hoker, Gutperle, Karch, Uhlemann 17-21]



AdS holographic dual solutions
The metric is fully determined by two holomorphic functions  of the Disc 
coordinates  and derivatives , 

<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)
<latexit sha1_base64="VihglsaGWVupHNt8GOAH0WQPGPE=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0dI5JHAhswODYzMzm5mZjVkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/Wbj6g0j+S9Gcfoh3QgeZ8zaqxUe+oWS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OQ/Oi/PufMxbc042cwh/4Hz+AOf1jQU=</latexit>w <latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="Huqf+PYrpbezRWb8EGmfQRiZkDE=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSiK+llU3LivYBzQhTKaTduhkJsxMhBLyG278FTcuFHGpK//GSZtFbT1w4XDOvdx7T5gwqrTj/FhLyyura+uVjerm1vbOrr2331YilZi0sGBCdkOkCKOctDTVjHQTSVAcMtIJR7eF33kkUlHBH/Q4IX6MBpxGFCNtpMB2PGHsYjrzEiQ1RSyHM1qM9BAjBq/zwDTEOQzsmlN3JoCLxC1JDZRoBvaX1xc4jQnXmCGleq6TaD8rdmFG8qqXKpIgPEID0jOUo5goP5t8lsNjo/RhJKQpruFEnZ3IUKzUOA5NZ3GpmvcK8T+vl+roys8oT1JNOJ4uilIGtYBFTLBPJcGajQ1BWFJzK8RDJBHWJsyqCcGdf3mRtE/r7kX9/P6s1rgp46iAQ3AEToALLkED3IEmaAEMnsALeAPv1rP1an1Yn9PWJaucOQB/YH3/AkjFobU=</latexit>

@A±

<latexit sha1_base64="gz7m9E0SkijbpLP1A+o+JEOMSyo=">AAAB/XicbVDJSgNBEK2JW4zbuNy8NAbBU5iRGD1GvXgRIpoFkmHo6ekkTXoWunuUOAR/xYsHRbz6H978GzvJHDTxQcHjvSqq6nkxZ1JZ1reRW1hcWl7JrxbW1jc2t8ztnYaMEkFonUQ8Ei0PS8pZSOuKKU5bsaA48DhteoPLsd+8p0KyKLxTw5g6Ae6FrMsIVlpyzb1z/9ZNKyPUUSyg0n1A127ZNYtWyZoAzRM7I0XIUHPNr44fkSSgoSIcS9m2rVg5KRaKEU5HhU4iaYzJAPdoW9MQ61VOOrl+hA614qNuJHSFCk3U3xMpDqQcBp7uDLDqy1lvLP7ntRPVPXNSFsaJoiGZLuomHKkIjaNAPhOUKD7UBBPB9K2I9LHAROnACjoEe/bledI4LtmV0slNuVi9yOLIwz4cwBHYcApVuIIa1IHAIzzDK7wZT8aL8W58TFtzRjazC39gfP4AP8uUdg==</latexit>

AdS6 ⇥w M4
⌃

<latexit sha1_base64="Os8mp9sjmZHMYcDO0I7a2coXm+8="></latexit>

f6(A±,A±), f2(A±,A±), ⇢(A±,A±)
<latexit sha1_base64="obbRrKjmi2vhMx50LL3ByVE6QAM="></latexit>

ds2 = f6ds
2
AdS6

+ f2
2 ds

2
S2 + 4⇢2|dw|2

The  collapses at the boundary of the disc to form a closed internal space. 
The differential  have poles at the boundary of , generating 5-brane charge

<latexit sha1_base64="dY4rawiWdD0AA2FlU++yOYp88LE=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV3i60j04hGDPBJYyezQCxNmZzczsyaE8AlePGiMV7/Im3/jAHtQsJJOKlXd6e4KEsG1cd1vZ2V1bX1jM7eV397Z3dsvHBw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8nfrNJ1Sax/LBjBL0I9qXPOSMGivVao/lbqHoltwZyDLxMlKEDNVu4avTi1kaoTRMUK3bnpsYf0yV4UzgJN9JNSaUDWkf25ZKGqH2x7NTJ+TUKj0SxsqWNGSm/p4Y00jrURTYzoiagV70puJ/Xjs14bU/5jJJDUo2XxSmgpiYTP8mPa6QGTGyhDLF7a2EDaiizNh08jYEb/HlZdIol7zL0sX9ebFyk8WRg2M4gTPw4AoqcAdVqAODPjzDK7w5wnlx3p2PeeuKk80cwR84nz/Wgo2F</latexit>

S2

<latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="nAzb1xkdMeWUwPcJrg9Rf22XGvM=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjkEvHiOaBZIh9HR6kja9DN09QhjyD148KOLV//Hm39hJ5qCJDwoe71VRVS9KODPW97+9peWV1bX1wkZxc2t7Z7e0t98wKtWE1oniSrcibChnktYts5y2Ek2xiDhtRsObid98otowJR/sKKGhwH3JYkawdVKjc8/6AndLZb/iT4EWSZCTMuSodUtfnZ4iqaDSEo6NaQd+YsMMa8sIp+NiJzU0wWSI+7TtqMSCmjCbXjtGx07poVhpV9Kiqfp7IsPCmJGIXKfAdmDmvYn4n9dObXwVZkwmqaWSzBbFKUdWocnrqMc0JZaPHMFEM3crIgOsMbEuoKILIZh/eZE0TivBReX87qxcvc7jKMAhHMEJBHAJVbiFGtSBwCM8wyu8ecp78d69j1nrkpfPHMAfeJ8/bp+PDQ==</latexit>

⌃

<latexit sha1_base64="oVTMp7hLTNxfQeI7JFqxASct08Y="></latexit>

Resw=r`(@wA±) =
3

4
↵0(±q` + ip`)

<latexit sha1_base64="pab0B+ndEPEcvTDhyP6kDC+uW6Q=">AAAB8nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKr2PQi8co5gGbJcxOZpMhszPLTK8SQj7DiwdFvPo13vwbJ8keNFrQUFR1090VpYIb9Lwvp7C0vLK6VlwvbWxube+Ud/eaRmWasgZVQul2RAwTXLIGchSsnWpGkkiwVjS8nvqtB6YNV/IeRykLE9KXPOaUoJWCzh3vD5BorR675YpX9WZw/xI/JxXIUe+WPzs9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cY+s0nNjpW1JdGfqz4kxSYwZJZHtTAgOzKI3Ff/zggzjy3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZf/kuZJ1T+vnt2eVmpXeRxFOIBDOAYfLqAGN1CHBlBQ8AQv8Oqg8+y8Oe/z1oKTz+zDLzgf35RbkXc=</latexit>)
<latexit sha1_base64="KtWOBvmPTP9Dq3N4eFutGg5NTjo=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8cI5gHJEmYnvcmQ2dl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WDGSfoR3QgecgZNVZqq17WRSEmvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9m9E3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6fOkzxUyI8aWUKa4vZWwIVWUGRtRyYbgLb68TJpnVe+yenF/Xqnd5HEU4QiO4RQ8uIIa3EEdGsBAwDO8wpvz6Lw4787HvLXg5DOH8AfO5w9ig5A2</latexit>r`

<latexit sha1_base64="/HsbV0P6NoJBh96Cv/CXVtvN3Q0=">AAAB+HicbVBNS8NAEJ34WetHox69LBahXkqiRT0WvXisYD+gjWWz3bRLN5uwuxFqyC/x4kERr/4Ub/4bt20O2vpg4PHeDDPz/JgzpR3n21pZXVvf2CxsFbd3dvdK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv++Gbqtx+pVCwS93oSUy/EQ8ECRrA2Ut8ukYe0cn6a9dMe5TxDfbvsVJ0Z0DJxc1KGHI2+/dUbRCQJqdCEY6W6rhNrL8VSM8JpVuwlisaYjPGQdg0VOKTKS2eHZ+jEKAMURNKU0Gim/p5IcajUJPRNZ4j1SC16U/E/r5vo4MpLmYgTTQWZLwoSjnSEpimgAZOUaD4xBBPJzK2IjLDERJusiiYEd/HlZdI6q7oX1dpdrVy/zuMowBEcQwVcuIQ63EIDmkAggWd4hTfryXqx3q2PeeuKlc8cwh9Ynz/d65KX</latexit>

c(3)`

<latexit sha1_base64="E6u0v4tm9QRFzHA6NyhIrt4FTnw="></latexit>

F3
w=r`⇠ (±q` + ip`)vol(c

(3)
` )

<latexit sha1_base64="/JuNRVQYGubtH3mXpAbCr+G4vQY=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyWxvpZFNy4r2gc0aZhMJ+3QyUyYmQglBDf+ihsXirj1K9z5NyZtF9p64MLhnHu59x4/YlRpy/o2FhaXlldWC2vF9Y3NrW1zZ7epRCwxaWDBhGz7SBFGOWloqhlpR5Kg0Gek5Q+vc7/1QKSigt/rUUTcEPU5DShGOpM8cx93k3L1OPUShzCWQgcL3od33WrRM0tWxRoDzhN7Skpgirpnfjk9geOQcI0ZUqpjW5F2EyQ1xYykRSdWJEJ4iPqkk1GOQqLcZPxCCo8ypQcDIbPiGo7V3xMJCpUahX7WGSI9ULNeLv7ndWIdXLoJ5VGsCceTRUHMoBYwzwP2qCRYs1FGEJY0uxXiAZII6yy1PAR79uV50jyp2OeVs9vTUu1qGkcBHIBDUAY2uAA1cAPqoAEweATP4BW8GU/Gi/FufExaF4zpzB74A+PzBz1Ylg0=</latexit>

c(3)`
⇠= S3

⌃

The rest of the fields are also fully determined by  and their derivatives
<latexit sha1_base64="VkWQRSmm6GvQMDiej8x/Z1Kmfk8=">AAAB/XicbVDJTsMwFHTKVsoWlhsXiwqpXKoEsR0LXDgWiS5SE0WO67ZWbSeyHVCJKn6FCwcQ4sp/cONvcNocoGUkS6OZ9/TGE8aMKu0431ZhYXFpeaW4Wlpb39jcsrd3mipKJCYNHLFItkOkCKOCNDTVjLRjSRAPGWmFw+vMb90TqWgk7vQoJj5HfUF7FCNtpMDe8zjSA4wYvAxSL+ZjWHk4CuyyU3UmgPPEzUkZ5KgH9pfXjXDCidCYIaU6rhNrP0VSU8zIuOQlisQID1GfdAwViBPlp5P0Y3holC7sRdI8oeFE/b2RIq7UiIdmMsuqZr1M/M/rJLp34adUxIkmAk8P9RIGdQSzKmCXSoI1GxmCsKQmK8QDJBHWprCSKcGd/fI8aR5X3bPq6e1JuXaV11EE++AAVIALzkEN3IA6aAAMHsEzeAVv1pP1Yr1bH9PRgpXv7II/sD5/AGTglIw=</latexit>

A±(w)

<latexit sha1_base64="YXmbpCsG3U6+beCQOUElH2mT+lk="></latexit>

F3(A±,A±) = F3 + iH3

<latexit sha1_base64="BDvkVKVTEFO8IoqBMljaO7GY+dc=">AAACHHicbVDLSsNAFJ34rPUVdelmsAgVpCS+l1U3LivYBzQhTKaTduhkEmYmQgn5EDf+ihsXirhxIfg3TtqA2npg4HDOvXfuPX7MqFSW9WXMzS8sLi2XVsqra+sbm+bWdktGicCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vA699v3REga8Ts1iokboj6nAcVIackzjx2FkqoTIjXAiMFLL3XiMDt0It2Uz0x/rGziwQPPrFg1aww4S+yCVECBhmd+OL0IJyHhCjMkZde2YuWmSCiKGcnKTiJJjPAQ9UlXU45CIt10fFwG97XSg0Ek9OMKjtXfHSkKpRyFvq7MV5XTXi7+53UTFVy4KeVxogjHk4+ChEEVwTwp2KOCYMVGmiAsqN4V4gESCCudZ1mHYE+fPEtaRzX7rHZ6e1KpXxVxlMAu2ANVYINzUAc3oAGaAIMH8ARewKvxaDwbb8b7pHTOKHp2wB8Yn98RDqH8</latexit>

⌧(A±,A±)
<latexit sha1_base64="oNIwdkgE4IEMRBUUnbhSWMY+Ei4=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVq16EoiAeK7htoV1KNs22oUl2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6nfuuJKs1i+WjGCQ0EHkgWMYKNlfy7Xu3a7ZUrbtWdAS0TLycVyNHolb+6/ZikgkpDONa647mJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x27ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qoqsgYzJJDZVkvihKOTIxmn6O+kxRYvjYEkwUs7ciMsQKE2PzKdkQvMWXl0nzrOpdVGsP55X6TR5HEY7gGE7Bg0uowz00wAcCDJ7hFd4c6bw4787HvLXg5DOH8AfO5w+5y439</latexit>

F5 = 0
<latexit sha1_base64="oaRjzh8Dcbs0sBsK5y1d8bmFy2M=">AAAB8XicbVDLSsNAFL2pr1pfVZduBosgCCWx9bEsCtJlBfvANoTJdNIOnUzCzEQooX/hxoUibv0bd/6N0zYLbT1w4XDOvdx7jx9zprRtf1u5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P7qd+u0nKhWLxIMex9QN8UCwgBGsjfRY9ypniKE7r+IVS3bZngEtEycjJcjQ8IpfvX5EkpAKTThWquvYsXZTLDUjnE4KvUTRGJMRHtCuoQKHVLnp7OIJOjFKHwWRNCU0mqm/J1IcKjUOfdMZYj1Ui95U/M/rJjq4dlMm4kRTQeaLgoQjHaHp+6jPJCWajw3BRDJzKyJDLDHRJqSCCcFZfHmZtM7LzmX54r5aqt1kceThCI7hFBy4ghrUoQFNICDgGV7hzVLWi/Vufcxbc1Y2cwh/YH3+AF6+j24=</latexit>

H3 + iF3

[D’hoker, Gutperle, Karch, Uhlemann 17-21]

All non-trivial information are captured by ⌃



Brane interpretation of the holographic solutions
The brane interpretation of the holographic solutions is the near-horizon limit of 
the brane web diagrams NS5
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Brane interpretation of the holographic solutions
The brane interpretation of the holographic solutions is the near-horizon limit of 
the brane web diagrams NS5

D5

⌃

Equivalently, near the horizon of the web 
<latexit sha1_base64="elUpTDca6tlRJm5q85ng55/fVfk="></latexit>

M4
⇠= S4

punctured = @(R2
web ⇥ R3)

7-branes wrap  and they will generate punctures (poles for the differentials 
) at the interior  of  with emanating monodromy cut

<latexit sha1_base64="dY4rawiWdD0AA2FlU++yOYp88LE=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV3i60j04hGDPBJYyezQCxNmZzczsyaE8AlePGiMV7/Im3/jAHtQsJJOKlXd6e4KEsG1cd1vZ2V1bX1jM7eV397Z3dsvHBw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8nfrNJ1Sax/LBjBL0I9qXPOSMGivVao/lbqHoltwZyDLxMlKEDNVu4avTi1kaoTRMUK3bnpsYf0yV4UzgJN9JNSaUDWkf25ZKGqH2x7NTJ+TUKj0SxsqWNGSm/p4Y00jrURTYzoiagV70puJ/Xjs14bU/5jJJDUo2XxSmgpiYTP8mPa6QGTGyhDLF7a2EDaiizNh08jYEb/HlZdIol7zL0sX9ebFyk8WRg2M4gTPw4AoqcAdVqAODPjzDK7w5wnlx3p2PeeuKk80cwR84nz/Wgo2F</latexit>

S2

<latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="onVR94lmy+rifSJKDDXOBVlONDE=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVvy5C0YvHCm5baJeSTbNtaJJdkqylLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NBxqgj1Scxj1QqxppxJ6htmOG0limIRctoMh3dTv/lElWaxfDTjhAYC9yWLGMHGSv7oZtRl3XLFrbozoGXi5aQCOerd8lenF5NUUGkIx1q3PTcxQYaVYYTTSamTappgMsR92rZUYkF1kM2OnaATq/RQFCtb0qCZ+nsiw0LrsQhtp8BmoBe9qfif105NdB1kTCapoZLMF0UpRyZG089RjylKDB9bgoli9lZEBlhhYmw+JRuCt/jyMmmcVb3L6sXDeaV2m8dRhCM4hlPw4ApqcA918IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QO/jo6p</latexit>w = wi ⌃

NS5

D5
D7



Brane interpretation of the holographic solutions
The brane interpretation of the holographic solutions is the near-horizon limit of 
the brane web diagrams NS5

D5

⌃

Equivalently, near the horizon of the web 
<latexit sha1_base64="elUpTDca6tlRJm5q85ng55/fVfk="></latexit>

M4
⇠= S4

punctured = @(R2
web ⇥ R3)

7-branes wrap  and they will generate punctures (poles for the differentials 
) at the interior  of  with emanating monodromy cut

<latexit sha1_base64="dY4rawiWdD0AA2FlU++yOYp88LE=">AAAB6nicbVDLTgJBEOz1ifhCPXqZSEw8kV3i60j04hGDPBJYyezQCxNmZzczsyaE8AlePGiMV7/Im3/jAHtQsJJOKlXd6e4KEsG1cd1vZ2V1bX1jM7eV397Z3dsvHBw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8nfrNJ1Sax/LBjBL0I9qXPOSMGivVao/lbqHoltwZyDLxMlKEDNVu4avTi1kaoTRMUK3bnpsYf0yV4UzgJN9JNSaUDWkf25ZKGqH2x7NTJ+TUKj0SxsqWNGSm/p4Y00jrURTYzoiagV70puJ/Xjs14bU/5jJJDUo2XxSmgpiYTP8mPa6QGTGyhDLF7a2EDaiizNh08jYEb/HlZdIol7zL0sX9ebFyk8WRg2M4gTPw4AoqcAdVqAODPjzDK7w5wnlx3p2PeeuKk80cwR84nz/Wgo2F</latexit>

S2

<latexit sha1_base64="z+D7dWvx4tSCVGwlIe/w9PeQ/jE=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjPia1l147KCfUBnKJk004YmmZBkhDIU3Pgrblwo4tafcOffmGlnoa0HAodz7r2590SSUW0879tZWFxaXlktrZXXNza3tt2d3aZOUoVJAycsUe0IacKoIA1DDSNtqQjiESOtaHiT+60HojRNxL0ZSRJy1Bc0phgZK3Xd/UAiZShiMODIDLAlV90skHwMu27Fq3oTwHniF6QCCtS77lfQS3DKiTCYIa07vidNmOXzMSPjcpBqIhEeoj7pWCoQJzrMJjeM4ZFVejBOlH3CwIn6uyNDXOsRj2xlvqie9XLxP6+TmvgyzKiQqSECTz+KUwZNAvNAYI8qgg0bWYKwonZXiAdIIWxsbGUbgj978jxpnlT98+rZ3Wmldl3EUQIH4BAcAx9cgBq4BXXQABg8gmfwCt6cJ+fFeXc+pqULTtGzB/7A+fwBdUmXaQ==</latexit>

@A±
<latexit sha1_base64="onVR94lmy+rifSJKDDXOBVlONDE=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVvy5C0YvHCm5baJeSTbNtaJJdkqylLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NBxqgj1Scxj1QqxppxJ6htmOG0limIRctoMh3dTv/lElWaxfDTjhAYC9yWLGMHGSv7oZtRl3XLFrbozoGXi5aQCOerd8lenF5NUUGkIx1q3PTcxQYaVYYTTSamTappgMsR92rZUYkF1kM2OnaATq/RQFCtb0qCZ+nsiw0LrsQhtp8BmoBe9qfif105NdB1kTCapoZLMF0UpRyZG089RjylKDB9bgoli9lZEBlhhYmw+JRuCt/jyMmmcVb3L6sXDeaV2m8dRhCM4hlPw4ApqcA918IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QO/jo6p</latexit>w = wi ⌃

NS5

D5
D7

⌃



SL(2,Z) action on the disc
In order to determine the type of 7-brane from a given holographic solution we 
need to understand whether  has a non-trivial monodromy around the internal 
puncture

<latexit sha1_base64="luzDGX5m3hED37nsiGkD8Hm3ndM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PRi8cKxhbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ7yLNSK9ac+vuDGSZeAWpQYFmr/rV7Scsi7lCJqkxHc9NMcipRsEkn1S6meEpZSM64B1LFY25CfLZsRNyYpU+iRJtSyGZqb8nchobM45D2xlTHJpFbyr+53UyjK6DXKg0Q67YfFGUSYIJmX5O+kJzhnJsCWVa2FsJG1JNGdp8KjYEb/HlZfJ4Vvcu6xf357XGTRFHGY7gGE7BgytowB00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w97fY58</latexit>⌧

[D’hoker, Gutperle, Uhlemann 17]



SL(2,Z) action on the disc
In order to determine the type of 7-brane from a given holographic solution we 
need to understand whether  has a non-trivial monodromy around the internal 
puncture

<latexit sha1_base64="luzDGX5m3hED37nsiGkD8Hm3ndM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PRi8cKxhbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ7yLNSK9ac+vuDGSZeAWpQYFmr/rV7Scsi7lCJqkxHc9NMcipRsEkn1S6meEpZSM64B1LFY25CfLZsRNyYpU+iRJtSyGZqb8nchobM45D2xlTHJpFbyr+53UyjK6DXKg0Q67YfFGUSYIJmX5O+kJzhnJsCWVa2FsJG1JNGdp8KjYEb/HlZfJ4Vvcu6xf357XGTRFHGY7gGE7BgytowB00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w97fY58</latexit>⌧

<latexit sha1_base64="T3nv7HRkWeE2J1Fq0Dg39ImlBD8=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKUBLxtSy6cVnBPqAJ5WYyaYdOHsxMhBLyDW78FTcuFHHryp1/4zTNQlsPDBzOuZc753gJZ1JZ1rexsLi0vLJaWauub2xubZs7u20Zp4LQFol5LLoeSMpZRFuKKU67iaAQepx2vNHNxO88UCFZHN2rcULdEAYRCxgBpaW+eewoSLETQiJVjJ1AAMmg0E4w9vKMlNzP+2bNqlsF8DyxS1JDJZp988vxY5KGNFKEg5Q920qUm4FQjHCaV51U0gTICAa0p2kEIZVuVkTK8aFWfBzEQr9I4UL9vZFBKOU49PRkCGooZ72J+J/XS1Vw5WYsSlJFIzI9FKQc6/STfrDPBCWKjzUBIpj+KyZD0LUo3WJVl2DPRp4n7dO6fVE/vzurNa7LOipoHx2gI2SjS9RAt6iJWoigR/SMXtGb8WS8GO/Gx3R0wSh39tAfGJ8/sIec2Q==</latexit>

⌧ 7! a⌧ + b

c⌧ + d

The  symmetry of IIB supergravity acts as  on 
<latexit sha1_base64="6j+atx31GftBMuHlqpFe2U8b+5A=">AAAB+nicbVDJSgNBFHwTtxi3iR69NAYhgoSZ4IanoBcPHuKSBZIh9HQ6SZOehe4eJYz5FC8eFPHql3jzb+xJ5qCJBQ1F1Xu86nJDzqSyrG8js7C4tLySXc2trW9sbpn57boMIkFojQQ8EE0XS8qZT2uKKU6boaDYczltuMPLxG88UCFZ4N+rUUgdD/d91mMEKy11zPzddbF82PawGrguuj04Rx2zYJWsCdA8sVNSgBTVjvnV7gYk8qivCMdStmwrVE6MhWKE03GuHUkaYjLEfdrS1McelU48iT5G+1rpol4g9PMVmqi/N2LsSTnyXD2ZZJSzXiL+57Ui1TtzYuaHkaI+mR7qRRypACU9oC4TlCg+0gQTwXRWRAZYYKJ0Wzldgj375XlSL5fsk9LxzVGhcpHWkYVd2IMi2HAKFbiCKtSAwCM8wyu8GU/Gi/FufExHM0a6swN/YHz+AI2fkkM=</latexit>

SL(2,R) :
<latexit sha1_base64="zHSSmUNcUgFG59x+U1D4zeOGEuo=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClIS8bUsduOyomkLTSiT6aQdOpkJMxOhhOLGX3HjQhG3foU7/8ZJ24VWD1w4nHMv994TJowq7ThfVmFhcWl5pbhaWlvf2Nyyt3eaSqQSEw8LJmQ7RIowyomnqWaknUiC4pCRVjis537rnkhFBb/To4QEMepzGlGMtJG69t6tV3GP3SPoC01joqAfIz0IQ1jv2mWn6kwA/xJ3RspghkbX/vR7Aqcx4RozpFTHdRIdZEhqihkZl/xUkQThIeqTjqEcmXVBNnlhDA+N0oORkKa4hhP150SGYqVGcWg68wPVvJeL/3mdVEeXQUZ5kmrC8XRRlDKoBczzgD0qCdZsZAjCkppbIR4gibA2qZVMCO78y39J86TqnlfPbk7LtatZHEWwDw5ABbjgAtTANWgAD2DwAJ7AC3i1Hq1n6816n7YWrNnMLvgF6+MbbgOVkA==</latexit>

SU(1, 1)⌦ C <latexit sha1_base64="7AJfeJ+Q/rF+mNXP7tXxyU7bL3g=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiTia1l147KCfUATwmQ6aYfOJGFmUiihf+LGhSJu/RN3/o2TNgutHhg4nHMv98wJU86Udpwvq7Kyura+Ud2sbW3v7O7Z+wcdlWSS0DZJeCJ7IVaUs5i2NdOc9lJJsQg57Ybju8LvTqhULIkf9TSlvsDDmEWMYG2kwLY9gfWIYI5ugtxLxSyw607DmQP9JW5J6lCiFdif3iAhmaCxJhwr1XedVPs5lpoRTmc1L1M0xWSMh7RvaIwFVX4+Tz5DJ0YZoCiR5sUazdWfGzkWSk1FaCaLnGrZK8T/vH6mo2s/Z3GaaRqTxaEo40gnqKgBDZikRPOpIZhIZrIiMsISE23KqpkS3OUv/yWds4Z72bh4OK83b8s6qnAEx3AKLlxBE+6hBW0gMIEneIFXK7eerTfrfTFascqdQ/gF6+MbVs+TfA==</latexit>

A±

<latexit sha1_base64="6j+atx31GftBMuHlqpFe2U8b+5A=">AAAB+nicbVDJSgNBFHwTtxi3iR69NAYhgoSZ4IanoBcPHuKSBZIh9HQ6SZOehe4eJYz5FC8eFPHql3jzb+xJ5qCJBQ1F1Xu86nJDzqSyrG8js7C4tLySXc2trW9sbpn57boMIkFojQQ8EE0XS8qZT2uKKU6boaDYczltuMPLxG88UCFZ4N+rUUgdD/d91mMEKy11zPzddbF82PawGrguuj04Rx2zYJWsCdA8sVNSgBTVjvnV7gYk8qivCMdStmwrVE6MhWKE03GuHUkaYjLEfdrS1McelU48iT5G+1rpol4g9PMVmqi/N2LsSTnyXD2ZZJSzXiL+57Ui1TtzYuaHkaI+mR7qRRypACU9oC4TlCg+0gQTwXRWRAZYYKJ0Wzldgj375XlSL5fsk9LxzVGhcpHWkYVd2IMi2HAKFbiCKtSAwCM8wyu8GU/Gi/FufExHM0a6swN/YHz+AI2fkkM=</latexit>

SL(2,R) :
<latexit sha1_base64="icg8gyylTDvxgl1e6XwZjT+l0qw="></latexit>

SU(1, 1) :

✓
A+

A�

◆
7!

✓
u �v
�v̄ ū

◆✓
A+

A�

◆
,

<latexit sha1_base64="pSAT7JQB9fkVDEICq0DkpImTSZ8=">AAACJHicbVDLSgMxFM34rPU16tJNsAiV2jJTfIEIRTcuK9gHdErJZDJtaOZhkimUof6LG3/FjQsfuHDjt5iZdmFbDwQO55zLzT12yKiQhvGtLSwuLa+sZtay6xubW9v6zm5dBBHHpIYDFvCmjQRh1Cc1SSUjzZAT5NmMNOz+TeI3BoQLGvj3chiStoe6PnUpRlJJHf0yurJcjnBsjuLyKI8K1C5SXHCOHo+h9RAhBw6mAsUkUUgT2Y6eM0pGCjhPzAnJgQmqHf3DcgIcecSXmCEhWqYRynaMuKSYkVHWigQJEe6jLmkp6iOPiHacHjmCh0pxoBtw9XwJU/XvRIw8IYaerZIekj0x6yXif14rku5FO6Z+GEni4/EiN2JQBjBpDDqUEyzZUBGEOVV/hbiHVCVS9ZqUYM6ePE/q5ZJ5Vjq9O8lVrid1ZMA+OAB5YIJzUAG3oApqAIMn8ALewLv2rL1qn9rXOLqgTWb2wBS0n1/5tqKE</latexit>

u =
1

2
(a+ ib� ic+ d) , v =

1

2
(�a+ ib+ ic+ d)

[D’hoker, Gutperle, Uhlemann 17]



SL(2,Z) action on the disc
In order to determine the type of 7-brane from a given holographic solution we 
need to understand whether  has a non-trivial monodromy around the internal 
puncture

<latexit sha1_base64="luzDGX5m3hED37nsiGkD8Hm3ndM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PRi8cKxhbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7dRvPXFtRKIecJzyIKYDJSLBKFrJ7yLNSK9ac+vuDGSZeAWpQYFmr/rV7Scsi7lCJqkxHc9NMcipRsEkn1S6meEpZSM64B1LFY25CfLZsRNyYpU+iRJtSyGZqb8nchobM45D2xlTHJpFbyr+53UyjK6DXKg0Q67YfFGUSYIJmX5O+kJzhnJsCWVa2FsJG1JNGdp8KjYEb/HlZfJ4Vvcu6xf357XGTRFHGY7gGE7BgytowB00wQcGAp7hFd4c5bw4787HvLXkFDOH8AfO5w97fY58</latexit>⌧

<latexit sha1_base64="T3nv7HRkWeE2J1Fq0Dg39ImlBD8=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKUBLxtSy6cVnBPqAJ5WYyaYdOHsxMhBLyDW78FTcuFHHryp1/4zTNQlsPDBzOuZc753gJZ1JZ1rexsLi0vLJaWauub2xubZs7u20Zp4LQFol5LLoeSMpZRFuKKU67iaAQepx2vNHNxO88UCFZHN2rcULdEAYRCxgBpaW+eewoSLETQiJVjJ1AAMmg0E4w9vKMlNzP+2bNqlsF8DyxS1JDJZp988vxY5KGNFKEg5Q920qUm4FQjHCaV51U0gTICAa0p2kEIZVuVkTK8aFWfBzEQr9I4UL9vZFBKOU49PRkCGooZ72J+J/XS1Vw5WYsSlJFIzI9FKQc6/STfrDPBCWKjzUBIpj+KyZD0LUo3WJVl2DPRp4n7dO6fVE/vzurNa7LOipoHx2gI2SjS9RAt6iJWoigR/SMXtGb8WS8GO/Gx3R0wSh39tAfGJ8/sIec2Q==</latexit>

⌧ 7! a⌧ + b

c⌧ + d

The  symmetry of IIB supergravity acts as  on 
<latexit sha1_base64="6j+atx31GftBMuHlqpFe2U8b+5A=">AAAB+nicbVDJSgNBFHwTtxi3iR69NAYhgoSZ4IanoBcPHuKSBZIh9HQ6SZOehe4eJYz5FC8eFPHql3jzb+xJ5qCJBQ1F1Xu86nJDzqSyrG8js7C4tLySXc2trW9sbpn57boMIkFojQQ8EE0XS8qZT2uKKU6boaDYczltuMPLxG88UCFZ4N+rUUgdD/d91mMEKy11zPzddbF82PawGrguuj04Rx2zYJWsCdA8sVNSgBTVjvnV7gYk8qivCMdStmwrVE6MhWKE03GuHUkaYjLEfdrS1McelU48iT5G+1rpol4g9PMVmqi/N2LsSTnyXD2ZZJSzXiL+57Ui1TtzYuaHkaI+mR7qRRypACU9oC4TlCg+0gQTwXRWRAZYYKJ0Wzldgj375XlSL5fsk9LxzVGhcpHWkYVd2IMi2HAKFbiCKtSAwCM8wyu8GU/Gi/FufExHM0a6swN/YHz+AI2fkkM=</latexit>

SL(2,R) :
<latexit sha1_base64="zHSSmUNcUgFG59x+U1D4zeOGEuo=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEClIS8bUsduOyomkLTSiT6aQdOpkJMxOhhOLGX3HjQhG3foU7/8ZJ24VWD1w4nHMv994TJowq7ThfVmFhcWl5pbhaWlvf2Nyyt3eaSqQSEw8LJmQ7RIowyomnqWaknUiC4pCRVjis537rnkhFBb/To4QEMepzGlGMtJG69t6tV3GP3SPoC01joqAfIz0IQ1jv2mWn6kwA/xJ3RspghkbX/vR7Aqcx4RozpFTHdRIdZEhqihkZl/xUkQThIeqTjqEcmXVBNnlhDA+N0oORkKa4hhP150SGYqVGcWg68wPVvJeL/3mdVEeXQUZ5kmrC8XRRlDKoBczzgD0qCdZsZAjCkppbIR4gibA2qZVMCO78y39J86TqnlfPbk7LtatZHEWwDw5ABbjgAtTANWgAD2DwAJ7AC3i1Hq1n6816n7YWrNnMLvgF6+MbbgOVkA==</latexit>

SU(1, 1)⌦ C <latexit sha1_base64="7AJfeJ+Q/rF+mNXP7tXxyU7bL3g=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiTia1l147KCfUATwmQ6aYfOJGFmUiihf+LGhSJu/RN3/o2TNgutHhg4nHMv98wJU86Udpwvq7Kyura+Ud2sbW3v7O7Z+wcdlWSS0DZJeCJ7IVaUs5i2NdOc9lJJsQg57Ybju8LvTqhULIkf9TSlvsDDmEWMYG2kwLY9gfWIYI5ugtxLxSyw607DmQP9JW5J6lCiFdif3iAhmaCxJhwr1XedVPs5lpoRTmc1L1M0xWSMh7RvaIwFVX4+Tz5DJ0YZoCiR5sUazdWfGzkWSk1FaCaLnGrZK8T/vH6mo2s/Z3GaaRqTxaEo40gnqKgBDZikRPOpIZhIZrIiMsISE23KqpkS3OUv/yWds4Z72bh4OK83b8s6qnAEx3AKLlxBE+6hBW0gMIEneIFXK7eerTfrfTFascqdQ/gF6+MbVs+TfA==</latexit>

A±

<latexit sha1_base64="6j+atx31GftBMuHlqpFe2U8b+5A=">AAAB+nicbVDJSgNBFHwTtxi3iR69NAYhgoSZ4IanoBcPHuKSBZIh9HQ6SZOehe4eJYz5FC8eFPHql3jzb+xJ5qCJBQ1F1Xu86nJDzqSyrG8js7C4tLySXc2trW9sbpn57boMIkFojQQ8EE0XS8qZT2uKKU6boaDYczltuMPLxG88UCFZ4N+rUUgdD/d91mMEKy11zPzddbF82PawGrguuj04Rx2zYJWsCdA8sVNSgBTVjvnV7gYk8qivCMdStmwrVE6MhWKE03GuHUkaYjLEfdrS1McelU48iT5G+1rpol4g9PMVmqi/N2LsSTnyXD2ZZJSzXiL+57Ui1TtzYuaHkaI+mR7qRRypACU9oC4TlCg+0gQTwXRWRAZYYKJ0Wzldgj375XlSL5fsk9LxzVGhcpHWkYVd2IMi2HAKFbiCKtSAwCM8wyu8GU/Gi/FufExHM0a6swN/YHz+AI2fkkM=</latexit>

SL(2,R) :
<latexit sha1_base64="icg8gyylTDvxgl1e6XwZjT+l0qw="></latexit>

SU(1, 1) :

✓
A+

A�

◆
7!

✓
u �v
�v̄ ū

◆✓
A+

A�

◆
,

<latexit sha1_base64="pSAT7JQB9fkVDEICq0DkpImTSZ8=">AAACJHicbVDLSgMxFM34rPU16tJNsAiV2jJTfIEIRTcuK9gHdErJZDJtaOZhkimUof6LG3/FjQsfuHDjt5iZdmFbDwQO55zLzT12yKiQhvGtLSwuLa+sZtay6xubW9v6zm5dBBHHpIYDFvCmjQRh1Cc1SSUjzZAT5NmMNOz+TeI3BoQLGvj3chiStoe6PnUpRlJJHf0yurJcjnBsjuLyKI8K1C5SXHCOHo+h9RAhBw6mAsUkUUgT2Y6eM0pGCjhPzAnJgQmqHf3DcgIcecSXmCEhWqYRynaMuKSYkVHWigQJEe6jLmkp6iOPiHacHjmCh0pxoBtw9XwJU/XvRIw8IYaerZIekj0x6yXif14rku5FO6Z+GEni4/EiN2JQBjBpDDqUEyzZUBGEOVV/hbiHVCVS9ZqUYM6ePE/q5ZJ5Vjq9O8lVrid1ZMA+OAB5YIJzUAG3oApqAIMn8ALewLv2rL1qn9rXOLqgTWb2wBS0n1/5tqKE</latexit>

u =
1

2
(a+ ib� ic+ d) , v =

1

2
(�a+ ib+ ic+ d)

For a D7 brane close to  the metric takes the form of a flat D7 solution<latexit sha1_base64="onVR94lmy+rifSJKDDXOBVlONDE=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVvy5C0YvHCm5baJeSTbNtaJJdkqylLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NBxqgj1Scxj1QqxppxJ6htmOG0limIRctoMh3dTv/lElWaxfDTjhAYC9yWLGMHGSv7oZtRl3XLFrbozoGXi5aQCOerd8lenF5NUUGkIx1q3PTcxQYaVYYTTSamTappgMsR92rZUYkF1kM2OnaATq/RQFCtb0qCZ+nsiw0LrsQhtp8BmoBe9qfif105NdB1kTCapoZLMF0UpRyZG089RjylKDB9bgoli9lZEBlhhYmw+JRuCt/jyMmmcVb3L6sXDeaV2m8dRhCM4hlPw4ApqcA918IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QO/jo6p</latexit>w = wi

<latexit sha1_base64="2VnSD00nxlv55+xbS/bTLMQ3Fvo="></latexit>

ds2 ⇠

✓
ds2AdS6

+
1

9
ds2S2

◆
+ Im(H)|dw|2, ⌧ ⇠ H ⇠ �

in2
i

2⇡
ln|w � wi|

<latexit sha1_base64="K3hhthJmabLxiBbxK74ro8kGBMw=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKu+DoGvXjwEME8IFnC7GQ2GTI7s8z0KnHJl3jxoIhXP8Wbf+Mk2YNGCxqKqm66u8JEcAOe9+UUlpZXVteK66WNza3tsruz2zQq1ZQ1qBJKt0NimOCSNYCDYO1EMxKHgrXC0dXUb90zbbiSdzBOWBCTgeQRpwSs1HPL3RsWgeaDIRCt1UPPrXhVbwb8l/g5qaAc9Z772e0rmsZMAhXEmI7vJRBkRAOngk1K3dSwhNARGbCOpZLEzATZ7PAJPrRKH0dK25KAZ+rPiYzExozj0HbGBIZm0ZuK/3mdFKKLIOMySYFJOl8UpQKDwtMUcJ9rRkGMLSFUc3srpkOiCQWbVcmG4C++/Jc0j6v+WfX09qRSu8zjKKJ9dICOkI/OUQ1dozpqIIpS9IRe0Kvz6Dw7b877vLXg5DN76Becj287dpN7</latexit>,
<latexit sha1_base64="pixfhqBjIlcoSW5DaWY5fYy3rQ4="></latexit>

Mni[1,0] =

✓
a b
c d

◆
=

✓
1 ni

0 1

◆
= Tni

[D’hoker, Gutperle, Uhlemann 17]



Solutions with O7-planes
Let us consider a reflection symmetric solution with 5-branes and D7 branes

<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k
<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k

[Uhlemann 19]



Solutions with O7-planes
Let us consider a reflection symmetric solution with 5-branes and D7 branes

<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k
<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k
Taking the 7-branes together

[Uhlemann 19]



Solutions with O7-planes
Let us consider a reflection symmetric solution with 5-branes and D7 branes

<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k
<latexit sha1_base64="1w0g+B5/KuMezLpdVzB8/X95Xf0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eIeUGyhtlJJxkyO7vMzAphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFseDauO63k1tZXVvfyG8WtrZ3dveK+wcNHSWKYZ1FIlKtgGoUXGLdcCOwFSukYSCwGYxup37zCZXmkayZcYx+SAeS9zmjxkoPtcdRt1hyy+4MZJl4GSlBhmq3+NXpRSwJURomqNZtz42Nn1JlOBM4KXQSjTFlIzrAtqWShqj9dHbqhJxYpUf6kbIlDZmpvydSGmo9DgPbGVIz1IveVPzPayemf+2nXMaJQcnmi/qJICYi079JjytkRowtoUxxeythQ6ooMzadgg3BW3x5mTTOyt5l+eL+vFS5yeLIwxEcwyl4cAUVuIMq1IHBAJ7hFd4c4bw4787HvDXnZDOH8AfO5w8ue42/</latexit>

T k
Taking the 7-branes together

A rotation by  together with the action of   on  leaves the solution 
invariant. We can quotient by this combined -action and we get

<latexit sha1_base64="DELtbWNarnRNLOxIHNyKKQwD8ms=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQzcRvXLFrbozkGXi5aQCOeq98le3H7M04gqZpMZ0PDdBP6MaBZN8UuqmhieUjeiAdyxVNOLGz2anTsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jfpC80ZyrEllGlhbyVsSDVlaNMp2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxgM4Ble4c2Rzovz7nzMWwtOPnMIf+B8/gBS/Y3X</latexit>⇡
<latexit sha1_base64="lUvCAJwgBDxiu0lGRIIMYMvPX/8=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WooCUpvpZFNy5cVLQPbEKYTKft0MkkzEyEErp146+4caGIW//AnX/jpI2grQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS54JnQCpvu/DQ9urQIdyeHNVqhz8qHf7nlm0ytYYcJbYGSmCDDXP/HQ6IY4DwhVmSMq2bUXKTZBQFDMyKjixJBHCA9QjbU05Coh0k/EnI7inlQ7shkIXV3Cs/p5IUCDlMPB1Z3qhnPZS8T+vHavumZtQHsWKcDxZ1I0ZVCFMY4EdKghWbKgJwoLqWyHuI4Gw0uEVdAj29MuzpFEp2yfl4+ujYvU8iyMPdsAuKAEbnIIquAQ1UAcYPIAn8AJejUfj2Xgz3ietOSOb2QZ/YHx8A7tQl9M=</latexit>

�12 2 SL(2,Z) <latexit sha1_base64="7AJfeJ+Q/rF+mNXP7tXxyU7bL3g=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiTia1l147KCfUATwmQ6aYfOJGFmUiihf+LGhSJu/RN3/o2TNgutHhg4nHMv98wJU86Udpwvq7Kyura+Ud2sbW3v7O7Z+wcdlWSS0DZJeCJ7IVaUs5i2NdOc9lJJsQg57Ybju8LvTqhULIkf9TSlvsDDmEWMYG2kwLY9gfWIYI5ugtxLxSyw607DmQP9JW5J6lCiFdif3iAhmaCxJhwr1XedVPs5lpoRTmc1L1M0xWSMh7RvaIwFVX4+Tz5DJ0YZoCiR5sUazdWfGzkWSk1FaCaLnGrZK8T/vH6mo2s/Z3GaaRqTxaEo40gnqKgBDZikRPOpIZhIZrIiMsISE23KqpkS3OUv/yWds4Z72bh4OK83b8s6qnAEx3AKLlxBE+6hBW0gMIEneIFXK7eerTfrfTFascqdQ/gF6+MbVs+TfA==</latexit>

A±
<latexit sha1_base64="w5X0jXLJmvHCWCsOwvbqEm33I4A=">AAAB83icbVDLSgMxFL3xWeur6tJNsAiuykzxtSy6cVnBPrAzlEyaaUMzmSHJCGXob7hxoYhbf8adf2OmnYW2HggczrmXe3KCRHBtHOcbrayurW9slrbK2zu7e/uVg8O2jlNFWYvGIlbdgGgmuGQtw41g3UQxEgWCdYLxbe53npjSPJYPZpIwPyJDyUNOibGS50XEjIIAP/bruF+pOjVnBrxM3IJUoUCzX/nyBjFNIyYNFUTrnuskxs+IMpwKNi17qWYJoWMyZD1LJYmY9rNZ5ik+tcoAh7GyTxo8U39vZCTSehIFdjLPqBe9XPzP66UmvPYzLpPUMEnnh8JUYBPjvAA84IpRIyaWEKq4zYrpiChCja2pbEtwF7+8TNr1mntZu7g/rzZuijpKcAwncAYuXEED7qAJLaCQwDO8whtK0Qt6Rx/z0RVU7BzBH6DPH+JbkPE=</latexit>Z2

<latexit sha1_base64="cnSJ5DNZ6gPkrYDa1OlWD29BDWU=">AAACFnicbVBLSwMxGMzWV62vqkcvwSJUpGW3VOtFKOrBi1ihL+hjyabZNmz2QZIVytJf4cW/4sWDIl7Fm//GbLsHbR0IGWa+j2TGChgVUte/tdTS8srqWno9s7G5tb2T3d1rCj/kmDSwz3zetpAgjHqkIalkpB1wglyLkZblXMV+64FwQX2vLscB6blo6FGbYiSVZGYLXRfJkWVHt2Z0V+kX4AnMlwvOMbyuTCYXsGCYJVjvO1BRdZnZnF7Up4CLxEhIDiSomdmv7sDHoUs8iRkSomPogexFiEuKGZlkuqEgAcIOGpKOoh5yiehF01gTeKSUAbR9ro4n4VT9vREhV4ixa6nJOISY92LxP68TSvu8F1EvCCXx8OwhO2RQ+jDuCA4oJ1iysSIIc6r+CvEIcYSlajKjSjDmIy+SZqlonBVP78u56mVSRxocgEOQBwaogCq4ATXQABg8gmfwCt60J+1Fe9c+ZqMpLdnZB3+gff4A2QCbZQ==</latexit>

MO7�+(4�k)D7 = �12T
k = �T k

O7- + (4-k)D7
= also a  -action fixed point 

<latexit sha1_base64="w5X0jXLJmvHCWCsOwvbqEm33I4A=">AAAB83icbVDLSgMxFL3xWeur6tJNsAiuykzxtSy6cVnBPrAzlEyaaUMzmSHJCGXob7hxoYhbf8adf2OmnYW2HggczrmXe3KCRHBtHOcbrayurW9slrbK2zu7e/uVg8O2jlNFWYvGIlbdgGgmuGQtw41g3UQxEgWCdYLxbe53npjSPJYPZpIwPyJDyUNOibGS50XEjIIAP/bruF+pOjVnBrxM3IJUoUCzX/nyBjFNIyYNFUTrnuskxs+IMpwKNi17qWYJoWMyZD1LJYmY9rNZ5ik+tcoAh7GyTxo8U39vZCTSehIFdjLPqBe9XPzP66UmvPYzLpPUMEnnh8JUYBPjvAA84IpRIyaWEKq4zYrpiChCja2pbEtwF7+8TNr1mntZu7g/rzZuijpKcAwncAYuXEED7qAJLaCQwDO8whtK0Qt6Rx/z0RVU7BzBH6DPH+JbkPE=</latexit>Z2

[Uhlemann 19]



Notice that the quotient involves a symmetry of the web and a SL(2,Z) 
transformation

Does this remind you of anything? 



Notice that the quotient involves a symmetry of the web and a SL(2,Z) 
transformation

Does this remind you of anything? 

S-folds
[Garcia-Etxebarria, Regalado 15] [Aharony-Tachikawa 15] [FA, Giacomelli, Schäfer-Nameki 20] [Heckman, Lawrie, Lin, Zhang, Zoccarato 22] [Assel, Tomasiello 18]



S-folds quotient of 5d SCFTs



Quotients of 5d SCFTs
Quotient of 5d SCFTs have been studied in the context of M-theory on Calabi-
Yau threefold and IIB branes webs. In this talk I focus on the latter. Strategy:

• Quotient by a  symmetry of Web-Plane


• Combined with   transformation of 5-brane charges 

<latexit sha1_base64="9p89yA1oI06qfykyO/C7R49Jnko=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9oHToWTSTBuaSYYkI5Shn+HGhSJu/Rp3/o2ZdhbaeiBwOOdecu4JE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7T1RpJsWDmSQ0iPFQsIgRbKzk92JsRmGIHvuiX625dXcGtEy8gtSgQLNf/eoNJEljKgzhWGvfcxMTZFgZRjidVnqppgkmYzykvqUCx1QH2SzyFJ1YZYAiqewTBs3U3xsZjrWexKGdzCPqRS8X//P81ETXQcZEkhoqyPyjKOXISJTfjwZMUWL4xBJMFLNZERlhhYmxLVVsCd7iycukfVb3LusX9+e1xk1RRxmO4BhOwYMraMAdNKEFBCQ8wyu8OcZ5cd6dj/loySl2DuEPnM8f4/6RAw==</latexit>Zn

<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z) <latexit sha1_base64="cZs1jVXCg7xs8m3OMV7X6nPYaaA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KGW31upFKHrxWMF+SLuUbJptQ5PskmSFUvorvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZWVtfWNzYzW9ntnd29/dzBYUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQor0uF80K5UOnm8m7RnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+WMm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNEpFr1K8uC/nqzdpHBk4hhM4Aw8uoQp3UIM6EBDwDK/w5ijnxXl3PuatK046cwR/4Hz+AGksjtw=</latexit>

n = 2, 3, 4, 6

[J.Tian, Y-N. Wang 21] 

[B. Acharya, N. Lambert, M. Najjar, E.E. Svanes, J. Tian 21]

[H. Kim, S. Kim, K. Lee 21]



Quotients of 5d SCFTs
Quotient of 5d SCFTs have been studied in the context of M-theory on Calabi-
Yau threefold and IIB branes webs. In this talk I focus on the latter. Strategy:

• Quotient by a  symmetry of Web-Plane


• Combined with   transformation of 5-brane charges 

<latexit sha1_base64="9p89yA1oI06qfykyO/C7R49Jnko=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9oHToWTSTBuaSYYkI5Shn+HGhSJu/Rp3/o2ZdhbaeiBwOOdecu4JE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7T1RpJsWDmSQ0iPFQsIgRbKzk92JsRmGIHvuiX625dXcGtEy8gtSgQLNf/eoNJEljKgzhWGvfcxMTZFgZRjidVnqppgkmYzykvqUCx1QH2SzyFJ1YZYAiqewTBs3U3xsZjrWexKGdzCPqRS8X//P81ETXQcZEkhoqyPyjKOXISJTfjwZMUWL4xBJMFLNZERlhhYmxLVVsCd7iycukfVb3LusX9+e1xk1RRxmO4BhOwYMraMAdNKEFBCQ8wyu8OcZ5cd6dj/loySl2DuEPnM8f4/6RAw==</latexit>Zn

<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z) <latexit sha1_base64="cZs1jVXCg7xs8m3OMV7X6nPYaaA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KGW31upFKHrxWMF+SLuUbJptQ5PskmSFUvorvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZWVtfWNzYzW9ntnd29/dzBYUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQor0uF80K5UOnm8m7RnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+WMm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNEpFr1K8uC/nqzdpHBk4hhM4Aw8uoQp3UIM6EBDwDK/w5ijnxXl3PuatK046cwR/4Hz+AGksjtw=</latexit>

n = 2, 3, 4, 6

This procedure leads to a fixed point in the web interpreted as 7-branes. 

<latexit sha1_base64="R8DknvpNEdcnWt/aYpIk5L3yxcg="></latexit> Z3�! <latexit sha1_base64="m+ZrYtFuO2pBjj6/HLlJ2bBTAxE="></latexit>

SE6

<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! <latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! <latexit sha1_base64="Ade1JU2QTLxY+GDn63HFoTorUp4="></latexit>

B
<latexit sha1_base64="BQFJsLSP+EBV2NQWIJeRApchfgU="></latexit>

C
<latexit sha1_base64="4z9mY/ctdYZ1NNt1V7m2YxwPezs="></latexit>

A2
<latexit sha1_base64="gvrDu2VUgYvBHuH1B2rXxHCRciM="></latexit>

A5
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B

<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="gvrDu2VUgYvBHuH1B2rXxHCRciM="></latexit>

A5

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B <latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C

a) b) c) d)

Examples:  quotient of T4 
<latexit sha1_base64="Be3FtO/lQzLQt/iHiyblh5t+rl8=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsz4XhbduKxgHzgdSibNtKGZZEgyQhn6GW5cKOLWr3Hn35hpZ6HVA4HDOfeSc0+YcKaN6345paXlldW18nplY3Nre6e6u9fWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95pEozKe7NJKFBjIeCRYxgYyW/F2MzCkP00D/tV2tu3Z0B/SVeQWpQoNmvfvYGkqQxFYZwrLXvuYkJMqwMI5xOK71U0wSTMR5S31KBY6qDbBZ5io6sMkCRVPYJg2bqz40Mx1pP4tBO5hH1opeL/3l+aqKrIGMiSQ0VZP5RlHJkJMrvRwOmKDF8YgkmitmsiIywwsTYliq2BG/x5L+kfVL3Lurnd2e1xnVRRxkO4BCOwYNLaMAtNKEFBCQ8wQu8OsZ5dt6c9/loySl29uEXnI9vipKQyA==</latexit>Z3

[J.Tian, Y-N. Wang 21] 

[B. Acharya, N. Lambert, M. Najjar, E.E. Svanes, J. Tian 21]

[H. Kim, S. Kim, K. Lee 21]



Action of the quotient on the prepotential
The Coulomb branch prepotential for the quotient theory is given by

<latexit sha1_base64="HjyYHNUCh3LcxE4fhQV7h8sDtQE="></latexit>

FT /Zn
=

1

n
FT |�S(i)=�i

The 1/n factor comes from the fact that the total area of the compact faces of 
the webs corresponds to the first derivative of the prepotential wrt the coulomb 
branch scalars. The coulomb branch scalars are identified under quotient.

[H. Kim, S. Kim, K. Lee 21]



Action of the quotient on the prepotential
The Coulomb branch prepotential for the quotient theory is given by

<latexit sha1_base64="HjyYHNUCh3LcxE4fhQV7h8sDtQE="></latexit>

FT /Zn
=

1

n
FT |�S(i)=�i

The 1/n factor comes from the fact that the total area of the compact faces of 
the webs corresponds to the first derivative of the prepotential wrt the coulomb 
branch scalars. The coulomb branch scalars are identified under quotient.

<latexit sha1_base64="VhQVP9NXYqqT7j0A96hpjsKx2gA="></latexit>

6FT4 =
3X

i=1

5�3
i � 3

3X

i<j

(�2
i�j + �i�

2
j ) + 6�1�2�3

<latexit sha1_base64="xflqZX2KG5boVaZILv6d0T7WHDQ="></latexit>

6FT4/Z3
=

1

3
⇥ 6FT4 |�1=�2=�3

= �3
1

<latexit sha1_base64="h04BtlZiAKI7Sy+CVU5rVE18UKU=">AAAB/HicbVDNSsNAGNzUv1r/oj16WSxCRShJUeuxKIjHiqYttKFstpt26WYTdjdCCPVVvHhQxKsP4s23cdPmoK0DC8PM9/HNjhcxKpVlfRuFldW19Y3iZmlre2d3z9w/aMswFpg4OGSh6HpIEkY5cRRVjHQjQVDgMdLxJteZ33kkQtKQP6gkIm6ARpz6FCOlpYFZvneq9RN4CvsBUmPPTxs304FZsWrWDHCZ2DmpgBytgfnVH4Y4DghXmCEpe7YVKTdFQlHMyLTUjyWJEJ6gEelpylFApJvOwk/hsVaG0A+FflzBmfp7I0WBlEng6cksolz0MvE/rxcr/9JNKY9iRTieH/JjBlUIsybgkAqCFUs0QVhQnRXiMRIIK91XSZdgL355mbTrNfuidn53Vmle5XUUwSE4AlVggwZoglvQAg7AIAHP4BW8GU/Gi/FufMxHC0a+UwZ/YHz+AFB/k0w=</latexit>

SU(2) + 7F

<latexit sha1_base64="R8DknvpNEdcnWt/aYpIk5L3yxcg="></latexit> Z3�! <latexit sha1_base64="m+ZrYtFuO2pBjj6/HLlJ2bBTAxE="></latexit>

SE6

<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! <latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! <latexit sha1_base64="Ade1JU2QTLxY+GDn63HFoTorUp4="></latexit>

B
<latexit sha1_base64="BQFJsLSP+EBV2NQWIJeRApchfgU="></latexit>

C
<latexit sha1_base64="4z9mY/ctdYZ1NNt1V7m2YxwPezs="></latexit>

A2
<latexit sha1_base64="gvrDu2VUgYvBHuH1B2rXxHCRciM="></latexit>

A5
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B

<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="gvrDu2VUgYvBHuH1B2rXxHCRciM="></latexit>

A5

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B <latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C

a) b) c) d)

[H. Kim, S. Kim, K. Lee 21]



Other examples

Z4−→
SE7

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

BA6
<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! HW−→

SE8

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

BA7Z6−→
<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! HW−→

a)

b)

SU(2)0

SU(2) + 2F SU(2) + 7F

SU(2) + 6F
<latexit sha1_base64="OlMCJBwFKoxecPiBhRzqbQrrXMk="></latexit>

6FSU(2)0 = 8�3 Z4�! 6FSU(2)0/Z4
=

1

4
⇥ 6FSU(2)0 = 2�3

Z4−→
SE7

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

BA6
<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! HW−→

SE8

<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

B
<latexit sha1_base64="zEQRBLmXfgtKgdKlyZxAXHfLvgI="></latexit>

C
<latexit sha1_base64="mpbKoDiU8ggoP8GhLrSPGA+Gj0k="></latexit>

BA7Z6−→
<latexit sha1_base64="v2R6KfMFCr0dvCNlTR6U0rT8xSc="></latexit> ! HW−→

a)

b)

SU(2)0

SU(2) + 2F SU(2) + 7F

SU(2) + 6F

<latexit sha1_base64="JsTZmnXbzDqSv4/6x55TBHAanII="></latexit>

6FSU(2)+2F = 6�3 Z6�! 6FSU(2)+2F/Z6
=

1

6
⇥ 6FSU(2)+2F = �3

[H. Kim, S. Kim, K. Lee 21]



Generalized Quotients
Some tension between [B. Acharya, N. Lambert, M. Najjar, E.E. Svanes, J. Tian] and [H. Kim, S. Kim, K. Lee 21].



Generalized Quotients
Some tension between [B. Acharya, N. Lambert, M. Najjar, E.E. Svanes, J. Tian] and [H. Kim, S. Kim, K. Lee 21].

Both are correct! Resolution is provided by taking (n-1)/n quotient




Generalized Quotients
Some tension between [B. Acharya, N. Lambert, M. Najjar, E.E. Svanes, J. Tian] and [H. Kim, S. Kim, K. Lee 21].

SH2
<latexit sha1_base64="IbSKDI9oxlljrXHx0u4PZ5jKSfQ="></latexit>

A3
<latexit sha1_base64="n/qI6/LafgM+KbS0kyBhsHTsDog="></latexit>

B
<latexit sha1_base64="ZZPizYjMDnwhFoedyRZgLT6BsL8="></latexit>

2/3�!
<latexit sha1_base64="IbdZswCVhGBMmhG1w5/F1Drtxks="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

�!
<latexit sha1_base64="kberX+PI4mH+ypCtuJ1C5lmlUqo="></latexit>

a) b) c) d)

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

N
<latexit sha1_base64="pG/TErf+K87STgl6VVtqy43sKqs="></latexit>

5/6�!
<latexit sha1_base64="3goNpn7SNiivczc/ImhBUkkZ5+o="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

B
<latexit sha1_base64="ZZPizYjMDnwhFoedyRZgLT6BsL8="></latexit>

3/4�!
<latexit sha1_base64="y1S/6zBuJhblBJrhQnDeTbDaPlo="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit> B

<latexit sha1_base64="ZZPizYjMDnwhFoedyRZgLT6BsL8="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

SU(2)0
<latexit sha1_base64="m2PFHzDKt5AL1M8VHv/DiQTRpg0="></latexit>

SU(2) + 2F
<latexit sha1_base64="dfeY2Bydj0gBLVD6BelRjc9MI20="></latexit>

SU(2) + 2F
<latexit sha1_base64="dfeY2Bydj0gBLVD6BelRjc9MI20="></latexit>

SU(2) + 3F
<latexit sha1_base64="58MRE9drsDSkE78/AyBuqTlLBkk="></latexit>

a)

b)

SH1
<latexit sha1_base64="Wp4sN8pc8K3XMTH8lGOSt8Xfk7I="></latexit>

SH0
<latexit sha1_base64="2pKReOd1foUSkTXbtBK+IIAqsPw="></latexit>

<latexit sha1_base64="08J52vGzSDHBQ05+P5sQqAYfbtA=">AAAB+nicbVBNS8NAFHzxs9avVI9egkWoCCUpWj0WBfFY0bSFtpTNdtMu3WzC7kYpsT/FiwdFvPpLvPlv3LQ5aOvAwjDzHm92vIhRqWz721haXlldW89t5De3tnd2zcJeQ4axwMTFIQtFy0OSMMqJq6hipBUJggKPkaY3ukr95gMRkob8Xo0j0g3QgFOfYqS01DMLd26pcnzSCZAaen5SvZ70zKJdtqewFomTkSJkqPfMr04/xHFAuMIMSdl27Eh1EyQUxYxM8p1YkgjhERqQtqYcBUR2k2n0iXWklb7lh0I/rqyp+nsjQYGU48DTk2lEOe+l4n9eO1b+RTehPIoV4Xh2yI+ZpUIr7cHqU0GwYmNNEBZUZ7XwEAmElW4rr0tw5r+8SBqVslMtn92eFmuXWR05OIBDKIED51CDG6iDCxge4Rle4c14Ml6Md+NjNrpkZDv78AfG5w+eIZL3</latexit>

SU(2) + 6F

<latexit sha1_base64="F/05xq/0PMSmCXIfWqKNsjJRqm4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga9eIyYFyRLmJ1MkiGzs8tMrxCWfIIXD4p49Yu8+TdOkj1oYkFDUdVNd1cQS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEZ3U7/5xLURkarhOOZ+SAdK9AWjaKXHWve8Wyy5ZXcGsky8jJQgQ7Vb/Or0IpaEXCGT1Ji258bop1SjYJJPCp3E8JiyER3wtqWKhtz46ezUCTmxSo/0I21LIZmpvydSGhozDgPbGVIcmkVvKv7ntRPs3/ipUHGCXLH5on4iCUZk+jfpCc0ZyrEllGlhbyVsSDVlaNMp2BC8xZeXSeOs7F2VLx8uSpXbLI48HMExnIIH11CBe6hCHRgM4Ble4c2Rzovz7nzMW3NONnMIf+B8/gDbEY2I</latexit>

T3

<latexit sha1_base64="Qe6FBIOqqvw90jcefQyYd8i14L4="></latexit>

6FT3 = 3�3 2/3�! 1

3

⇣
3(�(1))3 + 3(�(2))3

⌘
= 2�3 = 6FSU(2)+6F ,

6FSU(2)0 = 8�3 3/4�! 1

4

3X

a=1

8 (�(a))3
���
�(a)=�

= 6�3 = 6FSU(2)+2F ,

6FSU(2)+2F = 6�3 5/6�! 1

6

5X

a=1

6 (�(a))3
���
�(a)=�

= 5�3 = 6FSU(2)+3F ,

<latexit sha1_base64="Qe6FBIOqqvw90jcefQyYd8i14L4="></latexit>

6FT3 = 3�3 2/3�! 1

3

⇣
3(�(1))3 + 3(�(2))3

⌘
= 2�3 = 6FSU(2)+6F ,

6FSU(2)0 = 8�3 3/4�! 1

4

3X

a=1

8 (�(a))3
���
�(a)=�

= 6�3 = 6FSU(2)+2F ,

6FSU(2)+2F = 6�3 5/6�! 1

6

5X

a=1

6 (�(a))3
���
�(a)=�

= 5�3 = 6FSU(2)+3F ,

<latexit sha1_base64="Qe6FBIOqqvw90jcefQyYd8i14L4="></latexit>

6FT3 = 3�3 2/3�! 1

3

⇣
3(�(1))3 + 3(�(2))3

⌘
= 2�3 = 6FSU(2)+6F ,

6FSU(2)0 = 8�3 3/4�! 1

4

3X

a=1

8 (�(a))3
���
�(a)=�

= 6�3 = 6FSU(2)+2F ,

6FSU(2)+2F = 6�3 5/6�! 1

6

5X

a=1

6 (�(a))3
���
�(a)=�

= 5�3 = 6FSU(2)+3F ,

5/6�!
<latexit sha1_base64="3goNpn7SNiivczc/ImhBUkkZ5+o="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

B
<latexit sha1_base64="ZZPizYjMDnwhFoedyRZgLT6BsL8="></latexit>

3/4�!
<latexit sha1_base64="y1S/6zBuJhblBJrhQnDeTbDaPlo="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit> B

<latexit sha1_base64="ZZPizYjMDnwhFoedyRZgLT6BsL8="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

SU(2)0
<latexit sha1_base64="m2PFHzDKt5AL1M8VHv/DiQTRpg0="></latexit>

SU(2) + 2F
<latexit sha1_base64="dfeY2Bydj0gBLVD6BelRjc9MI20="></latexit>

SU(2) + 2F
<latexit sha1_base64="dfeY2Bydj0gBLVD6BelRjc9MI20="></latexit>

SU(2) + 3F
<latexit sha1_base64="58MRE9drsDSkE78/AyBuqTlLBkk="></latexit>

a)

b)

SH1
<latexit sha1_base64="Wp4sN8pc8K3XMTH8lGOSt8Xfk7I="></latexit>

SH0
<latexit sha1_base64="2pKReOd1foUSkTXbtBK+IIAqsPw="></latexit>

[FA, Bergman, Kim, Uhlemann 22]

Both are correct! Resolution is provided by taking (n-1)/n quotient




Generalized Quotients
For higher rank the naive prepotential formula ( ) does not 
work for the generalized quotients. 

<latexit sha1_base64="iOqfQ4tgE+Jnq5usCz/2k9PPuZw=">AAACK3icbVDJSgNBEO2JW4zbqEcvjUGIB+OMuF2EEEE8RjALZELo6XSSJj09Y3eNEIb8jxd/xYMeXPDqf9iT5KDRBwWPV6+oqudHgmtwnHcrMze/sLiUXc6trK6tb9ibWzUdxoqyKg1FqBo+0UxwyarAQbBGpBgJfMHq/uAy7dfvmdI8lLcwjFgrID3Ju5wSMFLbLnsBgT4lAl+1E08F+C4OgTMJI3yBC/LA3T+U2AMeMI1nrRFRqbFt552iMwb+S9wpyaMpKm372euENA7MMBVE66brRNBKiAJOBRvlvFiziNAB6bGmoZKY5a1k/OsI7xmlg7uhMiUBj9WfEwkJtB4GvnGm5+rZXir+12vG0D1vJVxGMTBJJ4u6scAQ4jQ43OGKURBDQwhV3NyKaZ8oQsHEmzMhuLMv/yW1o6J7Wjy5Oc6XytM4smgH7aICctEZKqFrVEFVRNEDekKv6M16tF6sD+tzYs1Y05lt9AvW1zfWN6bd</latexit>

Fquotient = (n� 1)/n⇥ Fparent

[FA, Bergman, Kim, Uhlemann 22]



Generalized Quotients
For higher rank the naive prepotential formula ( ) does not 
work for the generalized quotients. 

<latexit sha1_base64="iOqfQ4tgE+Jnq5usCz/2k9PPuZw=">AAACK3icbVDJSgNBEO2JW4zbqEcvjUGIB+OMuF2EEEE8RjALZELo6XSSJj09Y3eNEIb8jxd/xYMeXPDqf9iT5KDRBwWPV6+oqudHgmtwnHcrMze/sLiUXc6trK6tb9ibWzUdxoqyKg1FqBo+0UxwyarAQbBGpBgJfMHq/uAy7dfvmdI8lLcwjFgrID3Ju5wSMFLbLnsBgT4lAl+1E08F+C4OgTMJI3yBC/LA3T+U2AMeMI1nrRFRqbFt552iMwb+S9wpyaMpKm372euENA7MMBVE66brRNBKiAJOBRvlvFiziNAB6bGmoZKY5a1k/OsI7xmlg7uhMiUBj9WfEwkJtB4GvnGm5+rZXir+12vG0D1vJVxGMTBJJ4u6scAQ4jQ43OGKURBDQwhV3NyKaZ8oQsHEmzMhuLMv/yW1o6J7Wjy5Oc6XytM4smgH7aICctEZKqFrVEFVRNEDekKv6M16tF6sD+tzYs1Y05lt9AvW1zfWN6bd</latexit>

Fquotient = (n� 1)/n⇥ Fparent

In order to better define these generalized quotients we need
• Take (n-1) copies of the parent theory


• The symmetry can generically be a map between different copies


• Take the quotient under the -symmetry of (n-1) copies of the web together 
with 

<latexit sha1_base64="9p89yA1oI06qfykyO/C7R49Jnko=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9oHToWTSTBuaSYYkI5Shn+HGhSJu/Rp3/o2ZdhbaeiBwOOdecu4JE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7T1RpJsWDmSQ0iPFQsIgRbKzk92JsRmGIHvuiX625dXcGtEy8gtSgQLNf/eoNJEljKgzhWGvfcxMTZFgZRjidVnqppgkmYzykvqUCx1QH2SzyFJ1YZYAiqewTBs3U3xsZjrWexKGdzCPqRS8X//P81ETXQcZEkhoqyPyjKOXISJTfjwZMUWL4xBJMFLNZERlhhYmxLVVsCd7iycukfVb3LusX9+e1xk1RRxmO4BhOwYMraMAdNKEFBCQ8wyu8OcZ5cd6dj/loySl2DuEPnM8f4/6RAw==</latexit>Zn
<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z)

[FA, Bergman, Kim, Uhlemann 22]



Generalized Quotients
For higher rank the naive prepotential formula ( ) does not 
work for the generalized quotients. 

<latexit sha1_base64="iOqfQ4tgE+Jnq5usCz/2k9PPuZw=">AAACK3icbVDJSgNBEO2JW4zbqEcvjUGIB+OMuF2EEEE8RjALZELo6XSSJj09Y3eNEIb8jxd/xYMeXPDqf9iT5KDRBwWPV6+oqudHgmtwnHcrMze/sLiUXc6trK6tb9ibWzUdxoqyKg1FqBo+0UxwyarAQbBGpBgJfMHq/uAy7dfvmdI8lLcwjFgrID3Ju5wSMFLbLnsBgT4lAl+1E08F+C4OgTMJI3yBC/LA3T+U2AMeMI1nrRFRqbFt552iMwb+S9wpyaMpKm372euENA7MMBVE66brRNBKiAJOBRvlvFiziNAB6bGmoZKY5a1k/OsI7xmlg7uhMiUBj9WfEwkJtB4GvnGm5+rZXir+12vG0D1vJVxGMTBJJ4u6scAQ4jQ43OGKURBDQwhV3NyKaZ8oQsHEmzMhuLMv/yW1o6J7Wjy5Oc6XytM4smgH7aICctEZKqFrVEFVRNEDekKv6M16tF6sD+tzYs1Y05lt9AvW1zfWN6bd</latexit>

Fquotient = (n� 1)/n⇥ Fparent

In order to better define these generalized quotients we need
• Take (n-1) copies of the parent theory


• The symmetry can generically be a map between different copies


• Take the quotient under the -symmetry of (n-1) copies of the web together 
with 

<latexit sha1_base64="9p89yA1oI06qfykyO/C7R49Jnko=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9oHToWTSTBuaSYYkI5Shn+HGhSJu/Rp3/o2ZdhbaeiBwOOdecu4JE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7T1RpJsWDmSQ0iPFQsIgRbKzk92JsRmGIHvuiX625dXcGtEy8gtSgQLNf/eoNJEljKgzhWGvfcxMTZFgZRjidVnqppgkmYzykvqUCx1QH2SzyFJ1YZYAiqewTBs3U3xsZjrWexKGdzCPqRS8X//P81ETXQcZEkhoqyPyjKOXISJTfjwZMUWL4xBJMFLNZERlhhYmxLVVsCd7iycukfVb3LusX9+e1xk1RRxmO4BhOwYMraMAdNKEFBCQ8wyu8OcZ5cd6dj/loySl2DuEPnM8f4/6RAw==</latexit>Zn
<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z)

Example:  action on 2 copies of <latexit sha1_base64="QRrZHaJh2qeAKSpn83VhxZpkTfo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsz4XhbduKxgH9gOJZNm2tAkMyaZQhn6HW5cKOLWj3Hn35hpZ6HVA4HDOfdyT04Qc6aN6345haXlldW14nppY3Nre6e8u9fUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdZH5rTJVmkbw3k5j6Ag8kCxnBxkp+V2AzDIL0Ydo7Rb1yxa26M6C/xMtJBXLUe+XPbj8iiaDSEI617nhubPwUK8MIp9NSN9E0xmSEB7RjqcSCaj+dhZ6iI6v0URgp+6RBM/XnRoqF1hMR2MkspF70MvE/r5OY8MpPmYwTQyWZHwoTjkyEsgZQnylKDJ9YgoliNisiQ6wwMbanki3BW/zyX9I8qXoX1fO7s0rtOq+jCAdwCMfgwSXU4Bbq0AACj/AEL/DqjJ1n5815n48WnHxnH37B+fgGVtqR1A==</latexit>Z3
<latexit sha1_base64="AMo5QncnzFr6JQxH8a3kvom1jtA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY9BLx4j5gXJEmYnvcmQ2dllZlYIIZ/gxYMiXv0ib/6Nk2QPmljQUFR1090VJIJr47rfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/mtJ1Sax7Juxgn6ER1IHnJGjZUe671Kr1hyy+4cZJV4GSlBhlqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mpU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8MafcJmkBiVbLApTQUxMZn+TPlfIjBhbQpni9lbChlRRZmw6BRuCt/zyKmlelL2rcuXhslS9zeLIwwmcwjl4cA1VuIcaNIDBAJ7hFd4c4bw4787HojXnZDPH8AfO5w/eGY2K</latexit>

T5

<latexit sha1_base64="Kg0wsxEICQB5nHh6KlsWu5OpwO8="></latexit>

�(1)
1 ! �(2)

3 ! �(2)
2 , �(1)

2 ! �(2)
1 ! �(1)

3 , �(1)
4 ! �(1)

6 ! �(2)
5 , �(1)

5 ! �(2)
4 ! �(2)

6
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Prepotential for Generalized Quotients
The general prepotential formula follows from this definition 

<latexit sha1_base64="pDROnYQy0COhsGY1GgVBzG7j5dc="></latexit>

F
�
(T )n�1/Zn

�
=

1

n

n�1X

a=1

F(T (�(a)))
���
�(a0)
S(i)

=�(a)
i
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Prepotential for Generalized Quotients
The general prepotential formula follows from this definition 

<latexit sha1_base64="pDROnYQy0COhsGY1GgVBzG7j5dc="></latexit>

F
�
(T )n�1/Zn

�
=

1

n

n�1X

a=1

F(T (�(a)))
���
�(a0)
S(i)

=�(a)
i

a)

SH2
<latexit sha1_base64="IbSKDI9oxlljrXHx0u4PZ5jKSfQ="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

C
<latexit sha1_base64="mAVsttlxNifxlOWF7MDOTfsxDeI="></latexit>

A2
<latexit sha1_base64="Ppi12EghXhDCk3nOCIQmIIO9VtY="></latexit>

A
<latexit sha1_base64="luvfcsbWBodBWr49ID8t9GoEP98="></latexit>

C
<latexit sha1_base64="mAVsttlxNifxlOWF7MDOTfsxDeI="></latexit>

N
<latexit sha1_base64="pG/TErf+K87STgl6VVtqy43sKqs="></latexit>

N
<latexit sha1_base64="pG/TErf+K87STgl6VVtqy43sKqs="></latexit>

2/3�!
<latexit sha1_base64="IbdZswCVhGBMmhG1w5/F1Drtxks="></latexit>

�!
<latexit sha1_base64="kberX+PI4mH+ypCtuJ1C5lmlUqo="></latexit>

HW�!
<latexit sha1_base64="USOHZwKS8R1FXkr3Hwj/aOKW1Vc="></latexit>

b) c) d)

For  this leads to<latexit sha1_base64="AMo5QncnzFr6JQxH8a3kvom1jtA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY9BLx4j5gXJEmYnvcmQ2dllZlYIIZ/gxYMiXv0ib/6Nk2QPmljQUFR1090VJIJr47rfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/mtJ1Sax7Juxgn6ER1IHnJGjZUe671Kr1hyy+4cZJV4GSlBhlqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mpU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8MafcJmkBiVbLApTQUxMZn+TPlfIjBhbQpni9lbChlRRZmw6BRuCt/zyKmlelL2rcuXhslS9zeLIwwmcwjl4cA1VuIcaNIDBAJ7hFd4c4bw4787HojXnZDPH8AfO5w/eGY2K</latexit>

T5

<latexit sha1_base64="1051bQJRzJwoJxtXT7No/z94hO0="></latexit>

6F(T5)2/Z3
=

1

3

⇣
6FT5(�

(1)) + 6FT5(�
(2))

⌘
= 5�3

1 + 5�3
2 + 4�3

3 � 6�4(�
2
1 + �2

2) = 6FSU(4)0+10F

[FA, Bergman, Kim, Uhlemann 22]



Back to Holography 



6d AdS solutions with F-theory branes
For generating new near-horizon solutions we proceed like with the O7. We quotient 
by a symmetry of the solution, which involve a symmetry of the disc  and 

-action . This leads to a fixed point. 
<latexit sha1_base64="nAzb1xkdMeWUwPcJrg9Rf22XGvM=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjkEvHiOaBZIh9HR6kja9DN09QhjyD148KOLV//Hm39hJ5qCJDwoe71VRVS9KODPW97+9peWV1bX1wkZxc2t7Z7e0t98wKtWE1oniSrcibChnktYts5y2Ek2xiDhtRsObid98otowJR/sKKGhwH3JYkawdVKjc8/6AndLZb/iT4EWSZCTMuSodUtfnZ4iqaDSEo6NaQd+YsMMa8sIp+NiJzU0wWSI+7TtqMSCmjCbXjtGx07poVhpV9Kiqfp7IsPCmJGIXKfAdmDmvYn4n9dObXwVZkwmqaWSzBbFKUdWocnrqMc0JZaPHMFEM3crIgOsMbEuoKILIZh/eZE0TivBReX87qxcvc7jKMAhHMEJBHAJVbiFGtSBwCM8wyu8ecp78d69j1nrkpfPHMAfeJ8/bp+PDQ==</latexit>

⌃
<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z) <latexit sha1_base64="cZs1jVXCg7xs8m3OMV7X6nPYaaA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KGW31upFKHrxWMF+SLuUbJptQ5PskmSFUvorvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZWVtfWNzYzW9ntnd29/dzBYUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQor0uF80K5UOnm8m7RnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+WMm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNEpFr1K8uC/nqzdpHBk4hhM4Aw8uoQp3UIM6EBDwDK/w5ijnxXl3PuatK046cwR/4Hz+AGksjtw=</latexit>

n = 2, 3, 4, 6



6d AdS solutions with F-theory branes
For generating new near-horizon solutions we proceed like with the O7. We quotient 
by a symmetry of the solution, which involve a symmetry of the disc  and 

-action . This leads to a fixed point. 
<latexit sha1_base64="nAzb1xkdMeWUwPcJrg9Rf22XGvM=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYUbcjkEvHiOaBZIh9HR6kja9DN09QhjyD148KOLV//Hm39hJ5qCJDwoe71VRVS9KODPW97+9peWV1bX1wkZxc2t7Z7e0t98wKtWE1oniSrcibChnktYts5y2Ek2xiDhtRsObid98otowJR/sKKGhwH3JYkawdVKjc8/6AndLZb/iT4EWSZCTMuSodUtfnZ4iqaDSEo6NaQd+YsMMa8sIp+NiJzU0wWSI+7TtqMSCmjCbXjtGx07poVhpV9Kiqfp7IsPCmJGIXKfAdmDmvYn4n9dObXwVZkwmqaWSzBbFKUdWocnrqMc0JZaPHMFEM3crIgOsMbEuoKILIZh/eZE0TivBReX87qxcvc7jKMAhHMEJBHAJVbiFGtSBwCM8wyu8ecp78d69j1nrkpfPHMAfeJ8/bp+PDQ==</latexit>

⌃
<latexit sha1_base64="ENTBUSTYjnOg3L+EmDSmgnHFxgI=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpvpZFNy5cVLQPbEKYTKft0MkkzEyEEvoDbvwVNy4UcevenX/jpA2irQcuHM65l3vv8SNGpbKsLyM3N7+wuJRfLqysrq1vmJtbDRnGApM6DlkoWj6ShFFO6ooqRlqRICjwGWn6g4vUb94TIWnIb9UwIm6Aepx2KUZKS5655wRI9X0f3nkcOjL2JVHw5qpUOfwxDqBnFq2yNQacJXZGiiBDzTM/nU6I44BwhRmSsm1bkXITJBTFjIwKTixJhPAA9UhbU44CIt1k/M0I7mulA7uh0MUVHKu/JxIUSDkMfN2ZniinvVT8z2vHqnvmJpRHsSIcTxZ1YwZVCNNoYIcKghUbaoKwoPpWiPtIIKx0gAUdgj398ixpVMr2Sfn4+qhYPc/iyIMdsAtKwAanoAouQQ3UAQYP4Am8gFfj0Xg23oz3SWvOyGa2wR8YH9+8zZoS</latexit>

Zn ⇢ SL(2,Z) <latexit sha1_base64="cZs1jVXCg7xs8m3OMV7X6nPYaaA=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KGW31upFKHrxWMF+SLuUbJptQ5PskmSFUvorvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZWVtfWNzYzW9ntnd29/dzBYUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQor0uF80K5UOnm8m7RnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+WMm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNEpFr1K8uC/nqzdpHBk4hhM4Aw8uoQp3UIM6EBDwDK/w5ijnxXl3PuatK046cwR/4Hz+AGksjtw=</latexit>

n = 2, 3, 4, 6

<latexit sha1_base64="sjm00V8Qe3vQgMxUA+ymcFp3z/Q=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhXsKuxOhFCIrgRYiYFyTrMjuZJENmH8zMCnHJl3jxoIhXP8Wbf+Mk2YMmFjQUVd10d3kRZ1JZ1rextLyyurae2chubm3v5MzdvYYMY0FonYQ8FC0PS8pZQOuKKU5bkaDY9zhtesOrid98pEKyMKipUUQdH/cD1mMEKy25Zu7WTa7d8vgCFe5rxw8l18xbRWsKtEjslOQhRdU1vzrdkMQ+DRThWMq2bUXKSbBQjHA6znZiSSNMhrhP25oG2KfSSaaHj9GRVrqoFwpdgUJT9fdEgn0pR76nO32sBnLem4j/ee1Y9c6dhAVRrGhAZot6MUcqRJMUUJcJShQfaYKJYPpWRAZYYKJ0Vlkdgj3/8iJpnBTtcvH0rpSvXKZxZOAADqEANpxBBW6gCnUgEMMzvMKb8WS8GO/Gx6x1yUhn9uEPjM8fe4qRsA==</latexit>

ME6 = (ST )4

 - quotient of the solution dual to  parent theory<latexit sha1_base64="Be3FtO/lQzLQt/iHiyblh5t+rl8=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsz4XhbduKxgHzgdSibNtKGZZEgyQhn6GW5cKOLWr3Hn35hpZ6HVA4HDOfeSc0+YcKaN6345paXlldW18nplY3Nre6e6u9fWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95pEozKe7NJKFBjIeCRYxgYyW/F2MzCkP00D/tV2tu3Z0B/SVeQWpQoNmvfvYGkqQxFYZwrLXvuYkJMqwMI5xOK71U0wSTMR5S31KBY6qDbBZ5io6sMkCRVPYJg2bqz40Mx1pP4tBO5hH1opeL/3l+aqKrIGMiSQ0VZP5RlHJkJMrvRwOmKDF8YgkmitmsiIywwsTYliq2BG/x5L+kfVL3Lurnd2e1xnVRRxkO4BCOwYNLaMAtNKEFBCQ8wQu8OsZ5dt6c9/loySl29uEXnI9vipKQyA==</latexit>Z3
<latexit sha1_base64="s/rXcJs/b8g40m/aul7VnE6G5o4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQiyeJmBckS5idTJIhs7PLTK8QlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxGt1O/+cS1EZGq4TjmfkgHSvQFo2ilx1r3vlssuWV3BrJMvIyUIEO1W/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons1Ak5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/7qVBxglyx+aJ+IglGZPo36QnNGcqxJZRpYW8lbEg1ZWjTKdgQvMWXl0njrOxdli8ezkuVmyyOPBzBMZyCB1dQgTuoQh0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4ABAyNow==</latexit>

TN

The fixed point is the  7-brane, with  deficit angle and fixed axio-dilation <latexit sha1_base64="5fcq5+VAFgVu1UlP5WrpGI5lzbY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRo9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwByMONfA==</latexit>

E6

<latexit sha1_base64="f/nDWCmUSRIHNSDX4L5vlPDb8zo=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxhLuKjyPRi0dM5JHAhswODUyYnV1nZk3Ihp/w4kFjvPo73vwbB9iDopV0UqnqTndXEAuujet+Obml5ZXVtfx6YWNza3unuLvX0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHsl7M47RD+lA8j5n1FipVSGdmJ+ckW6x5JbdGchf4mWkBBlq3eJnpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANuWShqi9tPZvRNyZJUe6UfKljRkpv6cSGmo9TgMbGdIzVAvelPxP6+dmP6Vn3IZJwYlmy/qJ4KYiEyfJz2ukBkxtoQyxe2thA2poszYiAo2BG/x5b+kcVr2Lsrnd5VS9TqLIw8HcAjH4MElVOEWalAHBgKe4AVenQfn2Xlz3uetOSeb2YdfcD6+AVZrjt8=</latexit>

4⇡/3

<latexit sha1_base64="474ug75tZZ3Qslr1X7AEeRWmLTU=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qYm9bkRim5cVrAPaGKYTCft0MkkzEyUEurGX3HjQhG3/oU7/8Zpm4W2HrhwOOde7r3HjxmVyrK+jdzc/MLiUn65sLK6tr5hbm41ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0Z+854ISSN+qwYxcUPU5TSgGCkteeaOo1BSevCsA3gByV1acWIK6eHR0DOLVtkaA84SOyNFkKHmmV9OJ8JJSLjCDEnZtq1YuSkSimJGhgUnkSRGuI+6pK0pRyGRbjr+YAj3tdKBQSR0cQXH6u+JFIVSDkJfd4ZI9eS0NxL/89qJCs7dlPI4UYTjyaIgYVBFcBQH7FBBsGIDTRAWVN8KcQ8JhJUOraBDsKdfniWNStk+LZ/cHBerl1kcebAL9kAJ2OAMVME1qIE6wOARPINX8GY8GS/Gu/Exac0Z2cw2+APj8wfAdZUs</latexit>

⌧(w0) = e2⇡i/3

<latexit sha1_base64="MNFOe+GY7FsEAYS/fIqNvzefe+4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEmYnvcmQ2dllZlYJSz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtB1Sax/LejBP0IzqQPOSMGivdPfbcXrniVt0ZyF/i5aQCOeq98me3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JklT4JY2VLGjJTf05kNNJ6HAW2M6JmqBe9qfif10lNeOlnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb78lzRPqt559ez2tFK7yuMowgEcwjF4cAE1uIE6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxzcL5o2o</latexit>w0

[FA, Bergman, Kim, Uhlemann 22]



6d AdS F-theory solutions
Other examples include  7-branes singularities with deficit angles <latexit sha1_base64="WLazGQ0J2MiXQz6jx/IHjlO4PEE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REqu2xKAWPFewHtCFstpt26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1u5tfWNza38dmFnd2//oHh41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP76d+Z0nKhWLxIOexNQN8VCwgBGsjdRteNUL1PBqXrFkl+050CpxMlKCDE2v+NUfRCQJqdCEY6V6jh1rN8VSM8LptNBPFI0xGeMh7RkqcEiVm87vnaIzowxQEElTQqO5+nsixaFSk9A3nSHWI7XszcT/vF6ig5qbMhEnmgqyWBQkHOkIzZ5HAyYp0XxiCCaSmVsRGWGJiTYRFUwIzvLLq6R9WXauy1f3lVL9JosjDydwCufgQBXqcAdNaAEBDs/wCm/Wo/VivVsfi9aclc0cwx9Ynz9J8I7X</latexit>

E7, E8

<latexit sha1_base64="8LwZWG0c0oc0EJ0BV9LSuQE7aOo=">AAAB9XicbVDLTsMwENzwLOVV4MjFokLigErSUuBYwYVjkehDakPluE5r1XEi2wFVUf+DCwcQ4sq/cONvcNocoGWk1Y5mduX1eBFnStv2t7W0vLK6tp7byG9ube/sFvb2myqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjep33qkUrFQ3OtxRN0ADwTzGcHaSA+VbsTOyqeomvZKr1C0S/YUaJE4GSlChnqv8NXthyQOqNCEY6U6jh1pN8FSM8LpJN+NFY0wGeEB7RgqcECVm0yvnqBjo/SRH0pTQqOp+nsjwYFS48AzkwHWQzXvpeJ/XifW/pWbMBHFmgoye8iPOdIhSiNAfSYp0XxsCCaSmVsRGWKJiTZB5U0IzvyXF0mzXHIuStW782LtOosjB4dwBCfgwCXU4Bbq0AACEp7hFd6sJ+vFerc+ZqNLVrZzAH9gff4ADwuQ8Q==</latexit>

3⇡/2, 5⇡/3

<latexit sha1_base64="0sst+Zu1c7dUgiq+yNNyElPJRF4=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRJfdSMURXAjVLQPSGOYTKft0MkkzNwIJfQz3LhQxK1f486/cdpmoa0HLhzOuZd77wliwTXY9reVW1hcWl7JrxbW1jc2t4rbOw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBq7DefmNI8kg8wjJkXkp7kXU4JGMm99dNrvzK6uH889oslu2xPgOeJk5ESylDzi1/tTkSTkEmggmjtOnYMXkoUcCrYqNBONIsJHZAecw2VJGTaSycnj/CBUTq4GylTEvBE/T2RklDrYRiYzpBAX896Y/E/z02ge+6lXMYJMEmni7qJwBDh8f+4wxWjIIaGEKq4uRXTPlGEgkmpYEJwZl+eJ42jsnNWPr07KVUvszjyaA/to0PkoAqqohtUQ3VEUYSe0St6s8B6sd6tj2lrzspmdtEfWJ8/NtSQkg==</latexit>

ME7 = S3

<latexit sha1_base64="D8x1v87f66EpHRfwG8dlZC/M8BQ=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBDiJeyK0VyEoAhehIh5QbJZZiezyZDZBzOzSljyH148KOLVf/Hm3zhJ9qCJBQ1FVTfdXW7EmVSm+W0sLa+srq1nNrKbW9s7u7m9/YYMY0FonYQ8FC0XS8pZQOuKKU5bkaDYdzltusPrid98pEKyMKipUURtH/cD5jGClZa6d05y45THl4WH2km35OTyZtGcAi0SKyV5SFF1cl+dXkhinwaKcCxl2zIjZSdYKEY4HWc7saQRJkPcp21NA+xTaSfTq8foWCs95IVCV6DQVP09kWBfypHv6k4fq4Gc9ybif147Vl7ZTlgQxYoGZLbIizlSIZpEgHpMUKL4SBNMBNO3IjLAAhOlg8rqEKz5lxdJ47RonRdL92f5ylUaRwYO4QgKYMEFVOAWqlAHAgKe4RXejCfjxXg3PmatS0Y6cwB/YHz+AK9pkVg=</latexit>

ME8 = (ST )5

[FA, Bergman, Kim, Uhlemann 22]



6d AdS F-theory solutions
Other examples include  7-branes singularities with deficit angles <latexit sha1_base64="WLazGQ0J2MiXQz6jx/IHjlO4PEE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REqu2xKAWPFewHtCFstpt26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2Fmnh9zprRtf1u5tfWNza38dmFnd2//oHh41FZRIgltkYhHsutjRTkTtKWZ5rQbS4pDn9OOP76d+Z0nKhWLxIOexNQN8VCwgBGsjdRteNUL1PBqXrFkl+050CpxMlKCDE2v+NUfRCQJqdCEY6V6jh1rN8VSM8LptNBPFI0xGeMh7RkqcEiVm87vnaIzowxQEElTQqO5+nsixaFSk9A3nSHWI7XszcT/vF6ig5qbMhEnmgqyWBQkHOkIzZ5HAyYp0XxiCCaSmVsRGWGJiTYRFUwIzvLLq6R9WXauy1f3lVL9JosjDydwCufgQBXqcAdNaAEBDs/wCm/Wo/VivVsfi9aclc0cwx9Ynz9J8I7X</latexit>

E7, E8

<latexit sha1_base64="8LwZWG0c0oc0EJ0BV9LSuQE7aOo=">AAAB9XicbVDLTsMwENzwLOVV4MjFokLigErSUuBYwYVjkehDakPluE5r1XEi2wFVUf+DCwcQ4sq/cONvcNocoGWk1Y5mduX1eBFnStv2t7W0vLK6tp7byG9ube/sFvb2myqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjep33qkUrFQ3OtxRN0ADwTzGcHaSA+VbsTOyqeomvZKr1C0S/YUaJE4GSlChnqv8NXthyQOqNCEY6U6jh1pN8FSM8LpJN+NFY0wGeEB7RgqcECVm0yvnqBjo/SRH0pTQqOp+nsjwYFS48AzkwHWQzXvpeJ/XifW/pWbMBHFmgoye8iPOdIhSiNAfSYp0XxsCCaSmVsRGWKJiTZB5U0IzvyXF0mzXHIuStW782LtOosjB4dwBCfgwCXU4Bbq0AACEp7hFd6sJ+vFerc+ZqNLVrZzAH9gff4ADwuQ8Q==</latexit>

3⇡/2, 5⇡/3

<latexit sha1_base64="0sst+Zu1c7dUgiq+yNNyElPJRF4=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRJfdSMURXAjVLQPSGOYTKft0MkkzNwIJfQz3LhQxK1f486/cdpmoa0HLhzOuZd77wliwTXY9reVW1hcWl7JrxbW1jc2t4rbOw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBq7DefmNI8kg8wjJkXkp7kXU4JGMm99dNrvzK6uH889oslu2xPgOeJk5ESylDzi1/tTkSTkEmggmjtOnYMXkoUcCrYqNBONIsJHZAecw2VJGTaSycnj/CBUTq4GylTEvBE/T2RklDrYRiYzpBAX896Y/E/z02ge+6lXMYJMEmni7qJwBDh8f+4wxWjIIaGEKq4uRXTPlGEgkmpYEJwZl+eJ42jsnNWPr07KVUvszjyaA/to0PkoAqqohtUQ3VEUYSe0St6s8B6sd6tj2lrzspmdtEfWJ8/NtSQkg==</latexit>

ME7 = S3

<latexit sha1_base64="D8x1v87f66EpHRfwG8dlZC/M8BQ=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBDiJeyK0VyEoAhehIh5QbJZZiezyZDZBzOzSljyH148KOLVf/Hm3zhJ9qCJBQ1FVTfdXW7EmVSm+W0sLa+srq1nNrKbW9s7u7m9/YYMY0FonYQ8FC0XS8pZQOuKKU5bkaDYdzltusPrid98pEKyMKipUURtH/cD5jGClZa6d05y45THl4WH2km35OTyZtGcAi0SKyV5SFF1cl+dXkhinwaKcCxl2zIjZSdYKEY4HWc7saQRJkPcp21NA+xTaSfTq8foWCs95IVCV6DQVP09kWBfypHv6k4fq4Gc9ybif147Vl7ZTlgQxYoGZLbIizlSIZpEgHpMUKL4SBNMBNO3IjLAAhOlg8rqEKz5lxdJ47RonRdL92f5ylUaRwYO4QgKYMEFVOAWqlAHAgKe4RXejCfjxXg3PmatS0Y6cwB/YHz+AK9pkVg=</latexit>

ME8 = (ST )5

Can be seen as F-theory solutions: 
<latexit sha1_base64="ZeOjTbaTSZTtTnL4hgi+p+zZgRk="></latexit>

AdS6 ⇥w (M4 ⇥ T 2)/Zn
⇠= AdS6 ⇥w (S4

punctured ⇥ T 2)/Zn

[FA, Bergman, Kim, Uhlemann 22]



 6d AdS solutions from generalized quotients
We can have also solutions with   7-branes singularities with deficit angles 

, via the generalized quotients

<latexit sha1_base64="eQEu2FFvUi26/iBXEzfqP8SE7SM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgIYTd4OsY9JJjBPOQZAmzk9lkyMzsMjMrhCVf4cWDIl79HG/+jZNkD5pY0FBUddPdFcScaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxnczv/1ElWaRfDCTmPoCDyULGcHGSo/1fuqWvXJ12i+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhDd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteJdVS7vL0q12yyOPJzAKZyDB9dQgzo0oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx8+3I9o</latexit>

H0,1,2
<latexit sha1_base64="xuyGRQsrE5FBiCZYDSuVps5pCcQ=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQ6U5/LohuXFewD2qFk0kwbmnmQZIQyFPwVNy4Ucet3uPNvzExnoa0HQk7OuZd7c9yIM6ks69soLC2vrK4V10sbm1vbO+buXkuGsSC0SUIeio6LJeUsoE3FFKedSFDsu5y23fFt6rcfqZAsDB7UJKKOj4cB8xjBSkt986AXsdOzCkqvWgWhWvbum2WramVAi8TOSRlyNPrmV28QktingSIcS9m1rUg5CRaKEU6npV4saYTJGA9pV9MA+1Q6Sbb+FB1rZYC8UOgTKJSpvzsS7Es58V1d6WM1kvNeKv7ndWPlXTsJC6JY0YDMBnkxRypEaRZowAQlik80wUQwvSsiIywwUTqxkg7Bnv/yImnVqvZl9eL+vFy/yeMowiEcwQnYcAV1uIMGNIFAAs/wCm/Gk/FivBsfs9KCkffswx8Ynz9nB5M1</latexit>

⇡/3,⇡/2, 2⇡/3



 6d AdS solutions from generalized quotients
We can have also solutions with   7-branes singularities with deficit angles 

, via the generalized quotients

<latexit sha1_base64="eQEu2FFvUi26/iBXEzfqP8SE7SM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgIYTd4OsY9JJjBPOQZAmzk9lkyMzsMjMrhCVf4cWDIl79HG/+jZNkD5pY0FBUddPdFcScaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxnczv/1ElWaRfDCTmPoCDyULGcHGSo/1fuqWvXJ12i+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhDd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteJdVS7vL0q12yyOPJzAKZyDB9dQgzo0oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx8+3I9o</latexit>

H0,1,2
<latexit sha1_base64="xuyGRQsrE5FBiCZYDSuVps5pCcQ=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQ6U5/LohuXFewD2qFk0kwbmnmQZIQyFPwVNy4Ucet3uPNvzExnoa0HQk7OuZd7c9yIM6ks69soLC2vrK4V10sbm1vbO+buXkuGsSC0SUIeio6LJeUsoE3FFKedSFDsu5y23fFt6rcfqZAsDB7UJKKOj4cB8xjBSkt986AXsdOzCkqvWgWhWvbum2WramVAi8TOSRlyNPrmV28QktingSIcS9m1rUg5CRaKEU6npV4saYTJGA9pV9MA+1Q6Sbb+FB1rZYC8UOgTKJSpvzsS7Es58V1d6WM1kvNeKv7ndWPlXTsJC6JY0YDMBnkxRypEaRZowAQlik80wUQwvSsiIywwUTqxkg7Bnv/yImnVqvZl9eL+vFy/yeMowiEcwQnYcAV1uIMGNIFAAs/wCm/Gk/FivBsfs9KCkffswx8Ynz9nB5M1</latexit>

⇡/3,⇡/2, 2⇡/3

 - quotient of 2 copies of the holographic dual <latexit sha1_base64="Be3FtO/lQzLQt/iHiyblh5t+rl8=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsz4XhbduKxgHzgdSibNtKGZZEgyQhn6GW5cKOLWr3Hn35hpZ6HVA4HDOfeSc0+YcKaN6345paXlldW18nplY3Nre6e6u9fWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95pEozKe7NJKFBjIeCRYxgYyW/F2MzCkP00D/tV2tu3Z0B/SVeQWpQoNmvfvYGkqQxFYZwrLXvuYkJMqwMI5xOK71U0wSTMR5S31KBY6qDbBZ5io6sMkCRVPYJg2bqz40Mx1pP4tBO5hH1opeL/3l+aqKrIGMiSQ0VZP5RlHJkJMrvRwOmKDF8YgkmitmsiIywwsTYliq2BG/x5L+kfVL3Lurnd2e1xnVRRxkO4BCOwYNLaMAtNKEFBCQ8wQu8OsZ5dt6c9/loySl29uEXnI9vipKQyA==</latexit>Z3
<latexit sha1_base64="s/rXcJs/b8g40m/aul7VnE6G5o4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQiyeJmBckS5idTJIhs7PLTK8QlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxGt1O/+cS1EZGq4TjmfkgHSvQFo2ilx1r3vlssuWV3BrJMvIyUIEO1W/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons1Ak5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/7qVBxglyx+aJ+IglGZPo36QnNGcqxJZRpYW8lbEg1ZWjTKdgQvMWXl0njrOxdli8ezkuVmyyOPBzBMZyCB1dQgTuoQh0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4ABAyNow==</latexit>

TN



 6d AdS solutions from generalized quotients
We can have also solutions with   7-branes singularities with deficit angles 

, via the generalized quotients

<latexit sha1_base64="eQEu2FFvUi26/iBXEzfqP8SE7SM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgIYTd4OsY9JJjBPOQZAmzk9lkyMzsMjMrhCVf4cWDIl79HG/+jZNkD5pY0FBUddPdFcScaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxnczv/1ElWaRfDCTmPoCDyULGcHGSo/1fuqWvXJ12i+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhDd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteJdVS7vL0q12yyOPJzAKZyDB9dQgzo0oAkEBDzDK7w5ynlx3p2PRWvOyWaO4Q+czx8+3I9o</latexit>

H0,1,2
<latexit sha1_base64="xuyGRQsrE5FBiCZYDSuVps5pCcQ=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQ6U5/LohuXFewD2qFk0kwbmnmQZIQyFPwVNy4Ucet3uPNvzExnoa0HQk7OuZd7c9yIM6ks69soLC2vrK4V10sbm1vbO+buXkuGsSC0SUIeio6LJeUsoE3FFKedSFDsu5y23fFt6rcfqZAsDB7UJKKOj4cB8xjBSkt986AXsdOzCkqvWgWhWvbum2WramVAi8TOSRlyNPrmV28QktingSIcS9m1rUg5CRaKEU6npV4saYTJGA9pV9MA+1Q6Sbb+FB1rZYC8UOgTKJSpvzsS7Es58V1d6WM1kvNeKv7ndWPlXTsJC6JY0YDMBnkxRypEaRZowAQlik80wUQwvSsiIywwUTqxkg7Bnv/yImnVqvZl9eL+vFy/yeMowiEcwQnYcAV1uIMGNIFAAs/wCm/Gk/FivBsfs9KCkffswx8Ynz9nB5M1</latexit>

⇡/3,⇡/2, 2⇡/3

 - quotient of 2 copies of the holographic dual <latexit sha1_base64="Be3FtO/lQzLQt/iHiyblh5t+rl8=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsz4XhbduKxgHzgdSibNtKGZZEgyQhn6GW5cKOLWr3Hn35hpZ6HVA4HDOfeSc0+YcKaN6345paXlldW18nplY3Nre6e6u9fWMlWEtojkUnVDrClngrYMM5x2E0VxHHLaCcc3ud95pEozKe7NJKFBjIeCRYxgYyW/F2MzCkP00D/tV2tu3Z0B/SVeQWpQoNmvfvYGkqQxFYZwrLXvuYkJMqwMI5xOK71U0wSTMR5S31KBY6qDbBZ5io6sMkCRVPYJg2bqz40Mx1pP4tBO5hH1opeL/3l+aqKrIGMiSQ0VZP5RlHJkJMrvRwOmKDF8YgkmitmsiIywwsTYliq2BG/x5L+kfVL3Lurnd2e1xnVRRxkO4BCOwYNLaMAtNKEFBCQ8wQu8OsZ5dt6c9/loySl29uEXnI9vipKQyA==</latexit>Z3
<latexit sha1_base64="s/rXcJs/b8g40m/aul7VnE6G5o4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQiyeJmBckS5idTJIhs7PLTK8QlnyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxGt1O/+cS1EZGq4TjmfkgHSvQFo2ilx1r3vlssuWV3BrJMvIyUIEO1W/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons1Ak5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/7qVBxglyx+aJ+IglGZPo36QnNGcqxJZRpYW8lbEg1ZWjTKdgQvMWXl0njrOxdli8ezkuVmyyOPBzBMZyCB1dQgTuoQh0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4ABAyNow==</latexit>

TN

 and  - quotients of 3 and 5 copies of<latexit sha1_base64="nUVZo/Ctakf14jx1eFJcdnuMRns=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9oHToWTSTBuaSYYkI5Shn+HGhSJu/Rp3/o2ZdhbaeiBwOOdecu4JE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7T1RpJsWDmSQ0iPFQsIgRbKzk92JsRmGIHvvn/WrNrbszoGXiFaQGBZr96ldvIEkaU2EIx1r7npuYIMPKMMLptNJLNU0wGeMh9S0VOKY6yGaRp+jEKgMUSWWfMGim/t7IcKz1JA7tZB5RL3q5+J/npya6DjImktRQQeYfRSlHRqL8fjRgihLDJ5ZgopjNisgIK0yMbaliS/AWT14m7bO6d1m/uD+vNW6KOspwBMdwCh5cQQPuoAktICDhGV7hzTHOi/PufMxHS06xcwh/4Hz+AIwWkMk=</latexit>Z4
<latexit sha1_base64="SIREQCfP4ghYkhzIJvjRVUDXzJk=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjOi1WXRjcsK9oHToWTSTBuaSYbkjlCGfoYbF4q49Wvc+Tdm2llo9UDgcM695NwTJoIbcN0vp7Syura+Ud6sbG3v7O5V9w86RqWasjZVQuleSAwTXLI2cBCsl2hG4lCwbji5yf3uI9OGK3kP04QFMRlJHnFKwEp+PyYwDkP8MGgMqjW37s6B/xKvIDVUoDWofvaHiqYxk0AFMcb33ASCjGjgVLBZpZ8alhA6ISPmWypJzEyQzSPP8IlVhjhS2j4JeK7+3MhIbMw0Du1kHtEse7n4n+enEF0FGZdJCkzSxUdRKjAonN+Ph1wzCmJqCaGa26yYjokmFGxLFVuCt3zyX9I5q3uN+sXdea15XdRRRkfoGJ0iD12iJrpFLdRGFCn0hF7QqwPOs/PmvC9GS06xc4h+wfn4Bo8ekMs=</latexit>Z6



Observables



Holographic observables
Observables of the quotient theory are related to the parent theory at large N
• Free energy is computed by the supergravity on-shell action, and it is proportional 

to the volume of  (# of degrees of freedom)


• Central charges appearing in stress-energy tensor and flavor symmetry current 2-
point functions are related to , therefore they get divided by 1/n


• Field theoretically the free energy is computed by localisation on the 5-sphere. 

• The matrix model obtained from localisation takes the form of an integral over the 

coulomb branch involving the classical prepotential. At large N instanton 
contributions are suppressed. 


• Even if we do not know the low-energy gauge theory description for the quotients, 
but we can use the prepotential to compute the matrix model integrals.

<latexit sha1_base64="NX2UdbTCinO+2GB8vPancpL1DnU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXrwIEc0DkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/koxnH6Id0IHmfM2qs9HDXrXSLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZTP7yul6nUWRx6O4BhOwYNLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/ANHrjYI=</latexit>

M4

<latexit sha1_base64="BGVoKB0VgizhhIFXIXYlo3Ro2aQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0x6jEoiMeI5gHJGmYnvcmQ2dllZlYISz7CiwdFvPo93vwbJ4+DJhY0FFXddHcFieDauO63s7S8srq2ntvIb25t7+wW9vbrOk4VwxqLRayaAdUouMSa4UZgM1FIo0BgIxhcj/3GEyrNY/lghgn6Ee1JHnJGjZUaN53s/rE86hSKbsmdgCwSb0aKMEO1U/hqd2OWRigNE1Trlucmxs+oMpwJHOXbqcaEsgHtYctSSSPUfjY5d0SOrdIlYaxsSUMm6u+JjEZaD6PAdkbU9PW8Nxb/81qpCS/9jMskNSjZdFGYCmJiMv6ddLlCZsTQEsoUt7cS1qeKMmMTytsQvPmXF0n9tOSdl8p3Z8XK1SyOHBzCEZyABxdQgVuoQg0YDOAZXuHNSZwX5935mLYuObOZA/gD5/MH5yyPTQ==</latexit>

FS5

<latexit sha1_base64="iRH0zk8zZyolVf5wgmakzi6YVzg=">AAACG3icbVBdSwJBFJ21L7Mvq8dehqQwCN3VrF4CKYiewsgv0nWZHUcdnP1gZjaQxf/RS3+llx6K6CnooX/TrEqUduDC4Zx7ufce22dUSF3/0mJz8wuLS/HlxMrq2vpGcnOrKryAY1LBHvN43UaCMOqSiqSSkbrPCXJsRmp2/yLya/eEC+q5ZTnwiemgrks7FCOpJCuZu7TC21Zh2EiXreuDVtg8zGXzQ3P/7MdQerbpINmzbXhn5c2ElUzpGX0EOEuMCUmBCUpW8qPZ9nDgEFdihoRoGLovzRBxSTEjw0QzEMRHuI+6pKGoixwizHD02xDuKaUNOx5X5Uo4Un9PhMgRYuDYqjM6Ukx7kfif1whk59QMqesHkrh4vKgTMCg9GAUF25QTLNlAEYQ5VbdC3EMcYanijEIwpl+eJdVcxjjOFG6OUsXzSRxxsAN2QRoY4AQUwRUogQrA4AE8gRfwqj1qz9qb9j5ujWmTmW3wB9rnN2Bgnog=</latexit>

FS5 [(TN ) 2/3] = 2FS5 [TN/Z3]
<latexit sha1_base64="P5g0IQAkEbQw8Li3VGQtMaXn+CI="></latexit>

FS5(TN/Z3) =
1

3
FS5(TN ) = � 9

8⇡2
⇣(3)N4

[FA, Bergman, Kim, Uhlemann 22]



Conclusion and Outlook

• We constructed 6d AdS solutions with F-theory 7-branes (via S-folding)


• We defined a generalized S-fold procedure


• We computed holographic observables for these theories




Conclusion and Outlook

• We constructed 6d AdS solutions with F-theory 7-branes (via S-folding)


• We defined a generalized S-fold procedure


• We computed holographic observables for these theories


• Can we use the generalized S-folds to construct new S-fold theories in 4d?


• Generalized symmetries of these theories from holography?




Thank you!


