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For ex. F},, F'*" is relevant in d > 4; gym — oo in UV

e String theory helps:
e A6d N = (2,0) susy CFT lives on stack of N M3-branes
e Lots more of 6d N = (1,0) theories
from more complicated brane systems.
® Compactifying these 6d CFTs gives rise to new 4d models
CFTq R4 R4

sometimes a CFT 4.
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e famous example: ' = (2,0) on X,. Class S theories

[Gaiotto ’o9}

missing points
e N =(2,0) on ~—(or punctures) > trznzon CFT4:
N)? flavor symmetry

N = 2 gauge theory

N n gluing 2 -

e Each puncture gives an SU(V) flavor symmetry; Higgsing <+ Young diagrams

|
T = N

e A measure of the CFT degrees of freedom: a anomaly
(T*,) ~ a Euler density +c Weyl?

3_ —_—
class S:  a = (29 — 2)2=38=2 + 5" a(punctures)
0 [Chacaltana, Distler 10,

Chacaltana, Distler, Tachikawa ’12...]

aesd function of Young diagram



e This talk: Can this story be generalized to N/ = (1, 0) theories?

[Gaiotto, Razamat ’15; Razamat, Zafrir 18;

® (Partial) evidence of a similar story exists in some cases i Rasamat \nfa. Zafein 8. 1

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



Plan

® Holographic 6d theories
® 4d compactification without punctures

® Punctures as defects
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tensor multiplet

(Pseudo-)bosonic action:

[must be supplemented by h = xh}

[Samtleben, Sezgin, Wimmer ’11,’12}
[Bandos, Samtleben, Sorokin ’13}

L= ¢Tr(F? — D)+ (0¢)2 + h2 + bATr(F A F) + |Dq? + (¢t@q) - D

/
auge couplin
ST | PIe ¢ = 0: strong coupling. CFT?
scalar in tensor mult.
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® Example: 0:0:0,0,0,0,0;0;0:0:0:0,0,0;0:0

At each node, np = 2n,

7,8,9

® We can obtain it
from a brane system:

NSs’s

2% positions of NS5’s = ¢;

D8’s -
[Hanany, Zaffaroni ’97}

® we can rearrange
the branes:

Hanany-Witten
brane-creation effect

Until the NSyq are all
coincident: CFT




£30,0,0,0,0,0,0,0,0,0,0,0;0,0,0,0
1]]2 1 1 1

® AdS7 solutions are classified.
None in IIB sugra,

o in massive ITA.
124

[Apruzzi, Fazzi, Rosa, AT ’13} < 1
172

Natural match:
[Gaiotto, AT ’14; Cremonesi, AT 16}

o' (z = 1) o i-th gauge rank 7;

1 2 /O 12
W\/ﬁds =8 o’ dSAdS7

Ty~ (d2? + e dste)

—2aa’’

e Various checks; e.g. agq

[Cremonesi, AT 16, Apruzzi, Fazzi ’17...}
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CFT4 without punctures

® Compactifying 6d CFTs gives rise to new 4d models

CFT6 Eg R4

® Holographic dual? Expectation:

interpolating gravity solution [Maldacena, Nufiez ’oo}
AdS7 x M3 > AdSs x ¥, x Mj
distorted and fibred

® indeed such solutions can be found:

/ 7 2 : : - ;
dS?W3 — 7'(\/5 _ % (dZQ + a/2f42aa// d82,8’2) [Apruzzi, Fazzi, Passias, AT ’15}

2 3 /o 2 o’ 2
dSMg — §7T _F(dz + a’2—%aa” DSSQ)
i

d6? + sin® O(dp+A)?
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® There are similar compactifications to other dimensions: {Rota, AT 15; Passias, Rota, AT 15}
AdS, x H3/T x Ms AdS3 x Hy/T X Ms
compact hyperbolic spaces

but we won’t consider these further today:.

® If we introduce punctures, we might be able e ‘minions’
to obtain ‘Massive IIA trinions’ ®

[Richmond, private comm.}

and glue them together,
as in Class S.

® Idea: think of these punctures as defects.
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® contribution to

T#,) ~ a Euler densit
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® in a holographic CFT:

on-shell actionof B > ap

power-divergent terms
removed by counterterms;

log-divergent term gives ap

® We studied defects with codimension 4 and 2

D = 0B def. on-/-

f

AdS boundary

time

{Graham, Witten ’99...}

[Apruzzi, Mekareeya, Robinson, AT "24, "251



® Today let’s focus on codimension 2 defects

[Apruzzi, Mekareeya, Robinson, AT 251

® In the AdS7 solution:

two possibilities: <

cod. 2 defect

o1 213 4 5|16 7 8 9

NSy X X X X X X - - — =
D6 X X X X X X X - — —
D8 X X X X X X — X X X
def. D4 || x — — X X X — — — X
def D6 || x — — X X X X X X —

zZ
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® In the AdS7 solution: evaluating on-shell action:

Dy4: AdS5x point C AdS7 x Mj3 ap = ﬁ&max

D6/D4 AdS5>< Moy C AdS7 X M5 ap = 81271'2 fOédZ

const.
cos 6

universal shape: a(z) =

e Similar results for AdSs x >,. Universal relation:

AdSs __ 27 AdS;

Can be explained by comparing symmetry generators;

similar to 27/32 in  [Tachikawa, Weche 0o]
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e Recall (T",,) ~ agq Euler density + Weyl

+(D)(apEulerp+ second fund. form + Weyl)

fzg E> Aqd = (29 — 2)Cb6d + Zz ap, as in class S.
l ~ ’
e Crosscheck: Fo =0 > A = 1 analogue of class Sy B Ao o ]
[Gaiotto, Razamat ’15}
“Class S/Z”

. 2
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e Recall (T",,) ~ agq Euler density + Weyl

+(D)(apEulerp+ second fund. form + Weyl)

fzg E> Aqd = (29 — 2)Cb6d + Zz ap, as in class S.
® C - h k F — O N‘ - 1 1 f 1 S [Maldacena, Nufiez o0,
ross-cneck: o — 1 analogue Or Class Sg; Bah, Beem, Bobey, Wecht ‘1]
[Gaiotto, Razamat ’15}
“Class S/Z”
. H 2
¢ Slmple PunCture [N _ 17 1] : ap = g—; NT\/ [Tachikawa, Wecht ’o9]
e more general: [N — w, w] JE — D=
i
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® General puncture: many of these together at the same point in Riemann surface.

® But already in class S: wol |1 w, = column heights = M5 charges

.

1 ko, = jumps = Zy,,

ap = %N(8N2_3)_i a=1 (Nka (wc2b o i) o % + zgza—i-l kakb (%2 o wCQwa o %))

for more complicated punctures, nonlinear interactions

I:> probe approximation fails.

® 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}
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® In class S, punctures also give rise to guiver tails - }
|
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[Gaiotto ’o9}

e Relatively unexplored already in class Sy - }

[Gaiotto, Razamat ’15; Heckman, Jefferson, Rudelius, Vafa '16}

simplest possibility: orbifold each gauge group | —

® Possible general idea: Hitchin equation with two Higgs fields

{One fOr D6/D8, one for puncture} [Heckman, Jefferson, Rudelius, Vafa 16}



Conclusions

e Analogues of class S expected for every N' = (1,0) 6d SCFT

® Key ingredient: punctures

® Some progress in holographic theories, viewing punctures as defects:
® Expected punctures, anomaly contribution

® A small step towards establishing a massive class S.

e Similar techniques applicable to compactifications from d # 6



