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Motivation

e Simple way of breaking SUSY
used in pheno: RY? x CY3 + fluxes + O-planes

also good local approximation of CY3 manifolds

e Approaching QCD via AdS/CFT
N=4SYM +N=2SCQCD -~ N=1...

e Honestly: Learn about string theory

less SUSY — corrections hit “earlier”

e.g. o'-corrections from localisation

instanton corrections become important

—0 K

[Chew, Frautschi 61]
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[TS, Tseytlin 23]
[Barredo Martinez, TS ’25]
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e.g. [Ideguchi "04]

The gauge theory

N =4SYM: PSU(2,2/4) and SU(KN) gauge group

. 1 ‘ 0 : 2 K-1
l I': ( 5 ‘ R) ®  diag(l,w,w,...,w" ")

N = 2 orbifold: PSU(2,2[2) and KxSU(N) gauge group

Simplest example: Z, orbifold @

X — (X12,X21), Y = (Y12,Y21), Z — (Z11, Z22)

‘ Standard tools: CFT, planar limit, perturbation theory, ...
‘ SUSY allows for localisation at any A

large # of papers after [Pestun '07]
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[Dixon, Harvey, Vafa ’85]

String theory on orbifolds

; e Already I'-invariant states — untwisted sector
{ 9 e New strings that close up to I'' — twisted sector
¥

e Combine K sectors — modular invariance v

On the worldsheet:

K—-1

Z_: s exp(ikI X (2, 2)) :

[=0
e=0 Vi(:5) =%, h(Z) = h(Z) =

o Vi(z2)=

=1

(K —1)
2K?
‘ Twisted string amplitudes [Hamidi, vata 6 0

[Barredo Martinez, TS ’25]
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[Gibbons, Hawking 78]

The background geometry

Orbifold space: ds® = dr? + %(dﬂé + f?)

S3 =815 8% f=dp+cosfdp, € [0,4z)

Eguchi-Hanson space: ds? = V(r)~1dr? + %(dﬂ% +V(r)f2)

CL4

Vir)=1-— 1 local geometry around r ~ a: S? x R?

\\ . O Gibbons-Hawking space:

!
Y ds? = U(z)dx;dz’ + U(z) " HdT + w;(z)dz?)?
K
1 .
Uz) =Y P ViU(z) = +eI"V jwy(x)
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[Douglas, Moore '96]

Twisted sector in supergravity

2 scalars from wrapped By and (s
1 ASD 2-form from wrapped Cjy

‘ 3 scalars from geometric moduli

%
v
Y/

[ 6d N = (2,0) tensor multiplet ]

e 10d supergravity on resolved background
— effective 6d N = (2,0) supergravity

e For o/-corrections: Need twisted string amplitudes

[Barredo Martinez, TS "25]
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Long quiver limit

e Large-K limit was
analysed with localisation

e ALE background becomes
“line-charge” of instantons

Open questions One dimension vanishes

e How to embed this  ——

orbifold into AdSs X S°7? : .
One dimension emerges

e What is the “T-dual” geometry —

when supergravity fails?
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Integrability

Classical integrability: E.o.M.s equivalent to flat Lax connection L(z)

dL(z) + [L(2),L(2)] =0 = oo-ly many conserved charges

Quantum integrability: Factorised scattering satistying .
Yang-Baxter equation -

Light-cone gauged GS string on AdSs X S° is integrable with

2

+ 1 2z 2+ 1 z—1
() — (0 L Z (2) _ (2 ] (1) 4 (3)
(2) = +z2—1j z2—1*j T - —17 i z—l—l‘7

[Bena, Polchinski, Roiban 98]

Importantly: [ Orbifolds preserve this integrability ]

[Beisert "05]
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[Closed string states ] M [ single-trace operators ]

‘ M Tr(ZZ7...7)
X —_——
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Spectral problem

[Closed string States [ single-trace operators ]

A~
v
) (727 .7) M
‘ T @Y
¥
v
T(TZYYZ.. Z) l

Full Spectrum

1

+ WS perturbations
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Structure constants

COkOlOm
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e Structural match with localisation results for BPS operators

[Ferrando, Komatsu, Lefundes, Serban ’25]

e Twisted hexagon formalism for non-BPS operators (tree level v)
[le Plat, TS ’25]

e To do: 1-loop, higher loop, glueing and wrapping, strong coupling, ...

[WIP w/ le Plat]
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Marginal deformations

914 P
. / < Orbifold “point”
| g1 g2 | R4
e Remains SCF'T for arbitrary g; and g- l L7
but no integrability at g1 # g» L >
. : ™~ g2
e For Zy orbitold: K — 1 deformations Free theory (o0 o1 manifold
{AdS /CFT}
[Aspinwall "94]
e constant Bs-field can wrap the resolution cycles
mm) K — 1 scalar fields from By = b; d€25
mmm) No field strength H3 sourced
2
— mm) Related to ratios of couplings (g—é = -2 for Zy)
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[Gadde, Pomoni, Rastelli "09]

The decoupling limit

N =2 SCQCD

+ free vector multiplet

e BPS spectrum changes: additional higher spin currents and extra states
[Mantegazza, Marchetto, Pomoni, Weigand ’26]

e How does b — 0 affect the bulk theory? [Zarembo '20]
ya— /DX€ZS ~ ZO + Z (Zm,l—loop)eimsimt — ZO + Z (ijl—]oop)eQWibm
m=#0 m=#~0

e Instanton corrections to blame? Also fractional D1 and D3 branes

e Should first check BPS quantities and compare to localisation



What needs to be done



What needs to be done

e Holography of the long quiver limit

[WIP w/ Barredo Martinez|



What needs to be done

e Holography of the long quiver limit

[WIP w/ Barredo Martinez|

e Advanced twisted hexagon checks

[WIP w/ le Plat]



What needs to be done

e Holography of the long quiver limit

[WIP w/ Barredo Martinez|

e Advanced twisted hexagon checks

[WIP w/ le Plat]

¢ b — 0 instanton story in IIB (compare to localisation)

[WIP w/ Bomans|



What needs to be done

Holography of the long quiver limit

Advanced twisted hexagon checks

[WIP w/ Barredo Martinez|

[WIP w/ le Plat]

b — 0 instanton story in IIB (compare to localisation)

Actual AdSs analysis of the decoupling limit

[WIP w/ Bomans ]



What needs to be done

Holography of the long quiver limit

Advanced twisted hexagon checks

[WIP w/ Barredo Martinez|

[WIP w/ le Plat]

b — 0 instanton story in IIB (compare to localisation)

Actual AdSs analysis of the decoupling limit

Twisted Virasoro-Shapiro amplitude

[WIP w/ Bomans ]



What needs to be done

Holography of the long quiver limit

Advanced twisted hexagon checks

[WIP w/ Barredo Martinez|

[WIP w/ le Plat]

b — 0 instanton story in IIB (compare to localisation)

Actual AdSs analysis of the decoupling limit
Twisted Virasoro-Shapiro amplitude

Consider N/ = 1 orbifolds

[WIP w/ Bomans ]

[WIP w/ Mantegazza, Pomoni]
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Type IIA reasoning

T-dual background: 2 NS5-branes

dsi, = ds*(RY”) + H(r) (d’r2 + r2dQ35 + dcgz)

Instanton effects: H(r) — Hp(r, CB) [

Tong '02]

Dilaton profile suggests two string scales

Js Is

l

N

J

7T 277

——

7T 277

Ly

27h

Locally around the NS5-brane stack — CHS — “non-critical string”

[Callan, Harvey, Strominger '91]

[Kazama, Suzuki "89]
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