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Introduction
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[Maldacena 971 AdS/CFT or holographic duality

Conformal dimension Energy of
ina CFT a string

Ad55 X 55

Integrability (classical) of the string
2d o-model equations of motion <= flatness of Lax connection

Orly — Oylr + Ly, L,] =0

Exact spectrum in large-color limit of 't Hooft
See review [Beisert et al. 09]
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Low energy limit of the string — supergravity

Metric G,,,, Kalb-Ramond B,,,, dilaton ® (here bosonic string)
0= Run — sH20 + 2V Vu® + /(3 Rupgr RPY +...) + O(a'?),
0=VPHmmp + ... +(...) +0(?), H=dB

0=0b+...+d(...) +0(?)

Higher-derivative corrections in the inverse tension o’
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The Yang-Baxter deformation
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[K1im¢ik] ... [many more]

Start with solution G, B, ® with isometries
kM Killing vectors [k;, kj] = — ik

G-B=(G-B)1+0(G-B)!,  ©™=ynk k'Rl

e—2<T> Vdet G = e 2®Vdet G

e Antisymmetry RV = _—RJ

e Classical Yang-Baxter equation R’[iR|’"|fﬁmk] =0

® Unimodularity condition ~ RUf;x = 0 (sufficient)
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[K1im¢ik] ... [many more]

Start with solution G, B, ® with isometries
kM Killing vectors [k;, kj] = — ik

G-B=(G-B)1+0(G-B)!,  ©™=ynk k'Rl

e—2$ Vdet G = e 2®Vdet G

e Antisymmetry RV = _—RJ

e Classical Yang-Baxter equation R’[iR|’"|fﬁmk] =0

® Unimodularity condition ~ RUf;x = 0 (sufficient)

E.g. def. of S3 x St (U(2) PCM)
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Double Field Theory
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[Siegel] ... [many more]
XM = (%, x™) where m=1,...,D
Generalized metric
2MN _ (G- BG'B)mn (BGHp"
_(G—l B)mn Gmn
Capital indices are raised and lowered with the O(D, D) metric
_ 0o 7,
MmN = 5mn 0
e — e2*\/det G

T-duality (Buscher's rules) as simple O(D, D) transformation
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Yang-Baxter deformation in doubled language

with 77,5 Minkowski metric

EM = ENOGM

P 0
"N — E,MpABELN, nAB = ( 778 " )
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DFT equations of motion written in terms of generalised fluxes
F and their derivatives 04 F [Geissbiihler 11]

Weitzenbock connection Qagc = EAMﬁMEBNECN
Fluxes FABC = 3Q[ABC] y fA = QBBA + 2EAM8MC?

DFT equations of motion are equivalent to supergravity equations
when reducing to D dimension and imposing only x™-dependence
of fields
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[RB, Wulff 20]

Fasc = 3Qasc) = Fasc + 36" Es"Ec)” 01 000 np

Om0qONp =0 <= CYBE for R

ﬁA = ﬁBBA + 2EAM8Ma'A =Fa+ EAMA.FM

AFy — < —2v69 )

V,0™ =0 <= unimodularity condition for R
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o’-corrections
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Double Lorentz SO(1,D —1) x SO(D —1,1)

AHla 0
MP =628+ 28 +0(N),  MP= ( o L )

Anomalous double Lorentz at o order [Marqués, Nufiez 15]

3G,(,,|?,FT) 3( A[Hab, (;-) %6(,")\[ Jab ()c)d’
SB(DFT) a[ /\[+]ab (if‘) 78[ )\[ ]ab (=)

n]ab

wE =+ 1H

N|=
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[RB, Wulff 20]
Finite first-order a’-corrections of YB deformations

A(G - B)IFD = 1500 (9,A ) 4 10,0, — BYZW

AL = (oot b Ol =1+ (GFB)O
dBWIW = — L Tr(ATdA)3

Correction of dilaton from invariance of e 29 = e 2%®\/det G

Tests in covariant schemes
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Conclusions
® Deformations of 2d o-models preserving classical integrability

® Applications to AdS/CFT correspondence

Formulation in Double Field Theory and o’-corrections

® Explore other solution-generating techniques in
supergravity: non-abelian T-duality, Poisson-Lie T-duality,
n/\ deformations

Investigate higher o/-corrections

Develop integrability methods for deformed models
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Conclusions
® Deformations of 2d o-models preserving classical integrability
® Applications to AdS/CFT correspondence
e Formulation in Double Field Theory and o/-corrections

® Explore other solution-generating techniques in
supergravity: non-abelian T-duality, Poisson-Lie T-duality,
1/ deformations

¢ Investigate higher o/-corrections

¢ Develop integrability methods for deformed models

Thank youl!
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Back-up slides
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ﬁ _e‘g_]n(G"‘ B)nm

e,[;i:]ae,[fl:]b_ TNab = Gmn

gM_ L ( eltn(G — B)py  elHlom >
A= [—1m

Diagonal gauge elt! = el=] when going to sugra in D dimensions

“eii]"’ _ egi]”o,,[i]m, o#l =1+ (G¥B)®

Need compensating Lorentz transformation, e.g.

2, 0 i
AEB = ( 0 A )7 AL = (o[Ho[ ] 1)ab
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[RB, Wulff 20]
Finite form of anomalous Lorentz transformation

° 5G(DFT) 18( NP ’(7) )b+0()\2)
== G,gE,FT) 73 wf,, )degcg is invariant

o Sér(nDnFT) 5, (DFT)+6 B(DFT)

5lBr(nDnFT) a[m)‘ wn]ab + O()‘ )
5B = 100, A1 H,, + O(A?)

= g,(nl?,FT) Ojl ~[CdH,,]Cd is invariant under &,

— §iHOFD = 15CS(@), CS(@) = Tr (0de + 200w)
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