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• (Partial) evidence of a similar story exists in some cases [Gaiotto, Razamat ’15; Razamat, Zafrir ’18;
Kim, Razamat, Vafa, Zafrir ’18…]

• Here we will use holography to get some (also partial) information 
on a large class of theories.
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• Holographic 6d theories

• 4d compactification without punctures

• Punctures as defects
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• Example: 

Until the NS5 are all
coincident: CFT 

…

Hanany-Witten
brane-creation effect

• we can rearrange 
the branes:
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• AdS7 solutions are classified.
None in IIB sugra,
∞ in massive IIA.
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but we won’t consider these further today.

• If we introduce punctures, we might be able 
to obtain ‘Massive IIA trinions’ 

and glue them together, 
as in Class S. 

‘minions’?
[Richmond, private comm.]
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• in a holographic CFT:
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ORJĥGLYHUJHQW WHUP JLYHV aD

• We studied defects with codimension 4 and 2 [Apruzzi, Mekareeya, Robinson, AT ’24, ’25]



• Today let’s focus on codimension 2 defects
[Apruzzi, Mekareeya, Robinson, AT ’25]
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evaluating on-shell action:
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aD = 4
81⇡2↵PD[
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• 6LPLODU UHVXOWV IRU $G65 ⇥ ⌃g � 8QLYHUVDO UHODWLRQ�

Can be explained by comparing symmetry generators;
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VLPLODU WR 27/32 LQ [Tachikawa, Wecht ’09]
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• General puncture: many of these together at the same point in Riemann surface.
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• But already in class S:
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for more complicated punctures, nonlinear interactions 

probe approximation fails.

• General puncture: many of these together at the same point in Riemann surface.
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for more complicated punctures, nonlinear interactions 

probe approximation fails.

• General puncture: many of these together at the same point in Riemann surface.

• A more precise computation might be 
possible along the lines of M-theory

[Bah, Bonetti, Minasian, Nardoni ’19]

• Backreacted punctures? 
one solution exists 

[Bah, Passias, AT ’17]



• In class S, punctures also give rise to quiver tails
[Gaiotto ’09]
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simplest possibility: orbifold each gauge group
[Gaiotto, Razamat ’15; Heckman, Jefferson, Rudelius, Vafa ’16]



• In class S, punctures also give rise to quiver tails
[Gaiotto ’09]
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• 5HODWLYHO\ XQH[SORUHG DOUHDG\ LQ FODVV 6k

simplest possibility: orbifold each gauge group
[Gaiotto, Razamat ’15; Heckman, Jefferson, Rudelius, Vafa ’16]

• Possible general idea: Hitchin equation with two Higgs fields
[Heckman, Jefferson, Rudelius, Vafa ’16][one for D6/D8, one for puncture]



Conclusions

• Some progress in holographic theories, viewing punctures as defects:

• A small step towards establishing a massive class S.

• Key ingredient:  punctures

<latexit sha1_base64="PVOEcQ+Lw5OuAWhhjRU5yrH5rL8="></latexit>

• $QDORJXHV RI FODVV 6 H[SHFWHG IRU HYHU\ N = (1, 0) �G 6&)7

<latexit sha1_base64="W6MYdfTBHUFoG8kpc3U7DN90hGA="></latexit>

• 6LPLODU WHFKQLTXHV DSSOLFDEOH WR FRPSDFWL¿FDWLRQV IURP d 6= 6

• Expected punctures, anomaly contribution


