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▶ Context: AdS3/CFT2

▶ Goal: understand perturbation of minimal tension point (exact
duality!)
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Overview – Perturbation
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Turning on string tension ←→ perturbation of orbifold CFT

One thing to understand: spectrum (anomalous dimensions) and
eigenvectors

We study the perturbation and find simplified description:
integrable off-shell algebra in BMN limit

By looking at eigenstates, we can also identify geometric
directions in the CFT
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|ϕ⟩ = X1(p1) · · · Xn(pn)|w⟩, p1 + · · ·+ pn ∈ Z

For large twist w →∞ (= BMN limit), there’s an effective
description:

can treat each Xj(pj) as individual building block (unphysical
state!)

formally looks like (integrable) off-shell symmetry algebra from
N = 4 SYM [Beisert, ‘05]
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Anomalous dimensions
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Calculate: unphysical state X(p) |w⟩ has anomalous dimension

ϵ(p) = g2 sin2(πp)
πp

+O(
g4)

For w →∞, the anomalous dimension of X1(p1) · · ·Xn(pn) |w⟩ is
sum of constituents
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Anomalous dimension of physical state |ϕ⟩ = X(p)X(1− p) |w⟩

p

γ̃
g2

1

2

3

4

0.1 0.2 0.3 0.4 0.5

dots: calculated
line: off-shell algebra

given by ϵ(p) + ϵ(1− p), ϵ(p) = sin2(πp)
πp

→ independent
excitations



Higher order anomalous dimensions
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Assuming integrable structure persists at higher orders fixes
anomalous dimension C̃

Dispersion relation of single T4 magnon cf. [Hoare, Stepanchuk, Tseytlin, ’13]:

C̃ α−p |w⟩ =
(√

p2 + 4g2 sin2 (
πp

)− p)
α−p |w⟩

→ masses of string excitations in mixed flux background [Berenstein,

Maldacena, Nastase, ‘02]



Integrable structure
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The system has an S-matrix which satisfies the Yang-Baxter
equation
→ hallmark of integrability

Can be related to results from worldsheet integrability approach to
AdS3 [Lloyd, Ohlsson Sax, Sfondrini, Stefański, Jr., ’14]

S12

S23

S13 =
S23

S12

S13



AdS3 × S3 directions
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At large but finite w, can study following question:

AdS3 × S3 × T4 has 8 directions (in light-cone gauge). SymN (
T4)

has 4.

How are the AdS3 × S3 directions contained in the CFT?
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Perturbation breaks degeneracy, gives qualitatively different
eigenstates.

“free” point
higher spin symmetry

T4

× AdS3 × S3

perturbation
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eigenstate in basis ψ−
1
2 − m

w

ψ̄−
− 1

2 + m+n
w
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m

“long” state, unique

“short” state, normal case

S3 direction, behaves like single magnon

T4 direction, 2 magnon state



Eigenstates
G

eo
m

et
ric

di
re

ct
io

ns

Beat Nairz, ETH Zürich
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Danke!


