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1 Introduction

There is a rich interplay between the three ideas of T-duality, integrability and holography.
Perhaps the most well studied example of this is the use of the TsT transformation to
ascertain the gravitational dual space-times to certain marginal deformations of N = 4
super Yang-Mills gauge theory [1]. Whilst this employs familiar T-dualities of U(1) isome-
tries in space-time, T-duality can be extended to both non-abelian isometry groups and
to fermionic directions in superspace. Such generalised T-dualities also have applications
to holography. Fermionic T-duality [2, 3] was critical in understanding the scattering am-
plitude/Wilson loop duality at strong coupling. T-duality of non-abelian isometries has
been employed as a solution generating technique in Type II supergravity [4], relating for
instance AdSs x S° to (a limit! of) the space-times corresponding to N' = 2 non-Lagrangian
gauge theories. Developing the recent results of [6, 7] this note will investigate further the
role generalised notions of T-duality can play in holography.

LA more precise field theoretic explanation of what this limit means has been proposed in [5].



A new perspective on deformations of the AdSs x S° superstring has come from the
study of Yang-Baxter deformations of string o-models [8-12]. These are integrable algebraic
constructions which deform the target space of the o-model through the specification of an
antisymmetric r-matrix solving the (modified) classical Yang-Baxter equation ((m)cYBE).

If the r-matrix solves the mcYBE then, applied to the supercoset formulation of strings
in AdSs x S® [13, 14], these give rise to n-deformed space-times which are conjectured to
encode a quantum group ¢-deformation of N' = 4 super Yang-Mills with a deformation
parameter ¢ € R [15-17]. However the n-deformed worldsheet theory appears to be only
globally scale invariant [18, 19], the target space-time does not solve exactly the Type II su-
pergravity equations [17] but rather a generalisation thereof [20]. Classically n-deformations
are related via a generalised Poisson-Lie T-duality [18, 21-25] to a class of integrable de-
formation of (gauged) WZW models known as A-deformations [26-28], which do however
have target space-times solving the usual supergravity equations of motion [29-32]. There
is also evidence that the latter class corresponds to a quantum group deformation of the
gauge theory, but with ¢ a root of unity [33].

If instead the r-matrix solves the unmodified cYBE (a homogeneous r-matrix), first
considered in [34], the YB o-models have been demonstrated to give a wide variety of
integrable target space-times including those generated by TsT transformations [35-41].
For these models the corresponding dual theory can be understood in terms of a non-
commutative N' = 4 super Yang-Mills with the non-commutativity governed by the r-
matrix and the corresponding Drinfel’d twist [42, 43]. Recently it has been shown that
such YB o-models can be also be understood in terms of non-abelian T-duality: given an
r-matrix one can specify a (potentially non-abelian) group of isometries of the target space
with respect to which one should T-dualise [6]. The deformation parameter appears by
first centrally extending this isometry group and then T-dualising. Following a Buscher-
type procedure, the Lagrange multiplier corresponding to the central extension is non-
dynamical. In particular it is frozen to a constant value and thereby plays the role of
the deformation parameter. This conjecture was proven in the NS sector in [7], where a
slightly different perspective was also given. If one integrates out only the central extension,
the procedure above can be seen to be equivalent to adding a total derivative B-field
constructed from a 2-cocycle on the isometry group with respect to which we dualise and
then dualising.

In this note we develop this line of reasoning. We begin by outlining the essential
features of Yang-Baxter o-models and the technology of non-abelian T-duality in Type II
supergravity. After demonstrating that a centrally-extended T-duality can be reinterpreted
as as non-abelian T-duality of a coset based on the Heisenberg algebra, we show how the ma-
chinery of non-abelian T-duality developed for Type II backgrounds can be readily applied
to the construction of [6, 7]. We confirm that the centrally-extended non-abelian T-duals
produce the full Type IT supergravity backgrounds corresponding to S-deformations (when
the duality takes place in the S° factor of AdS5x S®), non-commutative deformations (when
performed in the Poincaré patch of AdSs) and dipole deformations (when performed in both
the S® and AdS® simultaneously). In appendices A and B we outline our conventions for
supergravity and certain relevant algebras respectively. As a third appendix C we include



some additional worked examples including one for which the non-abelian T-duality is
anomalous and the target space solves the generalised supergravity equations.

The supergravity backgrounds in this note have appeared in the literature in the past
but the derivation and technique presented here is both novel, simple and, we hope may
have utility in the construction of more general supergravity backgrounds.

2 Yang Baxter o-models

Given a semi-simple Lie algebra f (and corresponding group F') we define an antisymmetric
operator R obeying

[RX,RY] - R([RX,Y]+ [X,RY]) = ¢[X,Y], X.,Y€f, (2.1)

where the cases ¢ = +1 and ¢ = 0 are known as the classical and modified classical Yang
Baxter equations (cYBE and mcYBE) respectively. We adopt some notation X AY =
X®Y —Y ® X and define e.g.

r=T\ NIy +T3NTy+ ..., RXZTI‘Q(T‘(]I@X)) (22)

We define an inner product by the matrix trace of generators, Tr(74Tp), and lower
and raise indices with this inner product and its inverse. In this way the r-matrix acts as

R(Ta) = RaPTp, RaA®” =Tr (Tra(r(I® Ta))T"). (2.3)

Suppose we have a Zsg grading f = g @ ¢ for a subgroup g. Let T4 be generators for f,
T, those of g and T; the remaining orthogonal generators of . We introduce a projector
to the coset defined by P(7,) = 0 and P(T;) = T; or, in matrix form,

P(T4) = PAPTy, Pa® =Tr (P(T4)T"). (2.4)
We also define the adjoint action for g € F' by
AdyTa = gTag ' = Da®(9)Te, Dap = Tr(gTag 'Tp). (2.5)

Let the two-dimensional worldsheet field g be a coset representative for F/G with
which we define the currents

Je=Jy =g 0rg, JP=Tr(g7 0wgT?), (2.6)

where we use light-cone coordinates d+ = Jy + 0.
The standard (bosonic) o-model whose target is the coset space F/G is

L=Tr(JLP(J)). (2.7)
To define the Yang-Baxter model first we let

Ry=Ad,+ RAdy, (Rg)a”=D(g)a“Rc"D(g7")p", (2.8)



and define the operator
O=1-nR,P, 0aP =648 -nPs°(R,)", (2.9)

in which we have explicitly introduced the deformation parameter 7. Later we will restrict
to the case ¢ = 0 in (2.1), in which case the parameter 7 can be absorbed into the definition
of R. The Yang-Baxter o-model on a coset is given by [15, 35]

L=Te(J P(O.)) = JEapJB, Eap=0""'5Pca. (2.10)

3 Non-abelian T-duality technology

In this section we will mainly follow the approach of [4, 44, 45] including the transformation
of RR fluxes. Some subtleties are caused by the dualisation in a coset space and the
approach here is slightly different to the one in [44].

Let us consider the standard (bosonic) o-model whose target is the coset space F/G
whose Lagrangian is given in eq. (2.7), and perform the non-abelian T-dual with respect
to a subgroup H C F (which need not, and in our applications mostly will not be, either
semi-simple or a subgroup of G). Let H, be the generators of h and H® generators of a
dual algebra h* normalised such that Tr(H,H") = 6.

Let us we parametrise the coset representative as ¢ = hg. We define J = §1dg§ and
L = L*H, = h~'dh such that

J=J+L"°H), HI=Ad; H,. (3.1)

We also define
Gap = Te(HIP(HY)), Qa =Tr(JP(HY)). (3.2)

In this notation the H isometry of the target space is manifest since the metric correspond-
ing to eq. (2.7) is

ds? = Tr(JP(J)) +2QTL + LTGL = Te(JP(J)) — QTG7Q + eTe, (3.3)
where we introduce the frame fields
G=rTk, e=r (L+ G_lQ) . (3.4)

We perform the dualisation by introducing a h-valued connection with components
Ay = A4 H, and a h*-valued Lagrange multiplier V = v H®. We covariantise currents

JY =g ldg+g ' Avg, (3.5)
such that we are gauging a left action of some heH
g—hg, A— hAh™'—dhh7", (3.6)

and consider

LY =Te(JY P(JY)) + Te(VF;-), (3.7)
where the field strength is F,_ =04 A_ —0_-A, +[A;, A_].



We continue by gauge fixing on the group element g = § i.e. h = 1.2 Integrating the
Lagrange multipliers enforces a flat connection and one recovers the starting model since

AL = h_laih =L, (3.8)

and upon substituting back into the action one recovers the starting o-model.
On the other hand, integrating by parts the derivative terms of the gauge fields yields

£V = Te(J, P(J ) + AL AY My, + A% (00, + Q) — A (D400 — Qra),  (3.9)
in which we have pulled back the one-forms @ and J to the worldsheet and defined
Fop = Tr([Ho, Hy)V) = fap™e, Map = Gap + Fap - (3.10)
The gauge field equations of motion now read
A =-MYov+Q ), A, =MT00,0-Qy). (3.11)

Combining these equations of motion for the gauge field in egs. (3.11) and (3.8) sets up the
canonical transformation between T-dual theories. Substitution of the gauge field equation
of motion (3.11) into the action yields the T-dual model given by

Laual = Tr(J4P(J_)) — ATMA_ (3.12)
= Tr(J4 P(J2)) + (01va — Qo) (M) (0_vp + Q—s) , '

where in the first line A4 are evaluated on the gauge field equation of motion eq. (3.11).
The NS fields can be read directly from this o-model and in particular the dual metric
is given as )
ds- =Tr(JP(J)) — QT '@ +ele, , (3.13)
with €1 given by the push forwards to target space of

er=r(Ar +G1'Qq), (3.14)

evaluated on the gauge field equation of motion (3.11). On the worldsheet left and right
moving fermionic sectors couple to the frame fields ey and e_ respectively. Since they
define the same metric they are related by a local Lorentz rotation

Ae_=e¢;, A=—-rM TMrL (3.15)
This Lorentz rotation lifts to spinors via
Q7T = (A -T)°. (3.16)
Using the Clifford isomorphism we convert the poly-form sum of RR fluxes

P =e®(Fy + F3 + Fy — xF3 + F}) (3.17)

2In some cases it can be that this doesn’t fully fix the gauge and additional fixing should be imposed on
the Lagrange multipliers V = v, H®, details of this are discussed in [44].



to a bi-spinor matrix. The T-duality rule is then given by
P=P.-Q". (3.18)

The relationship between the local Lorentz rotations and RR field transformation in the
case of abelian T-duality in curved space was made explicit in the work of Hassan [46] and
developed in the present context in [4]. Note that although we have “bootstrapped” the
transformation rule for the RR sector from knowledge of the NS sector it seems rather likely
that the same conclusion can be reached in e.g. the pure spinor superstring by a straightfor-
ward extension of the arguments presented for abelian [47] and fermionic T-duality [48].?

Finally let us turn to the transformation of the dilaton field under non-abelian
T-duality. For the non-abelian duality to preserve conformality the dualisation proce-
dure must avoid the introduction of a mixed gravitational-gauge anomaly [50, 51] and the
structure constants of the algebra in which we dualise should satisfy

Na = fa’ =0. (3.19)

When this is the case the dual dilaton comes from the Gaussian integration in the path
integral [52]

~ 1
=&~ logdet M. (3.20)

On the other hand if n, # 0 the dual model is not expected to be conformal, however
it will be globally scale invariant. In this case we still define the dual “dilaton” to be
given by (3.20). The global scale invariance then implies that, for example, the one-loop
metric and B-field beta-functions (defined in (A.1) of appendix A) only vanish up to
diffeomorphisms and gauge transformations. This is in contrast to the conformal case, for
which the beta-functions of the metric, B-field and dilaton vanish identically, while the RR
fluxes solve the first order equations in eq. (A.2) of appendix A.

It transpires that the globally scale invariant models that arise from dualising with
ng # 0 satisfy a stronger set of equations than those of global scale invariance [6]. These
are a modification of the Type II supergravity equations [20, 53, 54] that depend on a
particular Killing vector I of the background such that when I = 0 standard Type II
supergravity is recovered. These equations are given in eqs. (A.3) of appendix A.

As mentioned above we take the dual “dilaton” field in these equations to still be
defined in terms of the original dilaton via the transformation (3.20), while the one-forms
X, Z and W are defined in terms of ® and the Killing vector I as in eq. (A.5) of appendix A.

To show that the dual background solves the modified supergravity equations we follow
the derivation in [6]. After splitting the Lagrange multiplier as v, = u, + yng, it transpires
that shifting y is a symmetry of the dual background and T-dualising y — ¢ gives a
conformal o-model with a dilaton linear in §. From the results of [20] this then implies that,
in our conventions, the dual model solves the modified supergravity equations with 1Y = —1.

3An explicit demonstration of the RR transformation law in the context of supersymmetry in SU(2)
non-Abelian T-duality can be found in [49].



The classical bosonic string Lagrangian in conformal gauge,
L =0+x2"(Gmn + Bmn)0—x", (3.21)

has the property that when we replace 0_x™ — I™ it equals W,0, 2" where the one-form
W, defined in eq. (A.5), is given by

Wy = I"(Gpmn — Bmn) - (3.22)

Following this procedure in the dual model (3.12) with IY = —1 and the remaining com-
ponents vanishing, we find that

W,0i2" = —A%ng, (3.23)

with A4 evaluated on the gauge field equation of motion (3.11). To summarise; if the T-
duality is anomalous then the background solves the modified supergravity equations with
the one-form W, which can be used to define the modification, given by the push forward
of the A4 component of the gauge field evaluated on its equations of motion.

4 Centrally-extended duality

Let us now consider non-abelian T-dualities with respect to centrally-extended algebras.
In particular we consider the setup considered in [6, 7] in which case the dualities are
equivalent to Yang-Baxter deformations for homogeneous r-matrices. The aim of this
section is to extend this to the RR fluxes using the technology outlined in section 3. We
start by recalling that for a homogeneous r-matrix for a Lie algebra f§

n(j)
r= an Zaij Xij /\Ytij R (41)
J i=1

the generators {X;;,Y;;} (for each fixed j) form a basis for a subalgebra b, which admits a
central extension. In eq. (4.1) n; are free parameters, while a;; are fixed real coefficients.
For each free parameter we introduce a central extension, such that the centrally-extended
algebra has a basis h™' = {X;;,Y;;} ® {Z;}, with commutation relations [X;;,Y;;]** =
(X5, Yij] + ai_lej (for fixed i and j), and [X;;, Z;|®" = [V;;,Z;]*" = 0. This is the
centrally-extended algebra with respect to which we dualise.

The precise relation between the centrally-extended non-abelian T-dual and the Yang-
Baxter deformation was made in the NS sector in [7]. The R-operator (see eq. (2.3)) gov-
erning a certain Yang-Baxter deformation defines an invertible map from h* to . Recalling
our parametrisation of the F//G coset representative g = hg with h € H, we may write
h =exp(R(X)) for X € h*. If b is abelian then the relation between the Lagrange multipli-
ers parametrising the T-dual model and the YB deformed model is simple: V = n"!R(X).
When b is non-abelian the relation is more involved [7].

One can formally set up the non-abelian T-dual of the central extension by considering
the coset of the centrally-extended algebra by the central generators. To see this precisely
let us consider the Heisenberg algebra, i.e. the central extension of U(1)?

X,)Y]=2, [X,Z]=[Y,Z]=0. (4.2)



We let T = X,T5 =Y and T3 = Z and hence the only non-vanishing structure constant
is f123 = 1. We introduce the matrix generators

010 000 001
T7=1000}|, T2=|1001], I3=]1000 |, (4.3)
000 000 000
and the group element
1 1 Tr1 T3
g = exp [$1T1 —|—$2T2+ <$3— 2%121?2) Tg] = 01 T2 . (4.4)
00 1

The left-invariant one-forms g~'dg = L'T; are
L' =dxy, L?=dzy, L°=dxs— z1das. (4.5)
We consider a o-model based on this algebra
L=EuL%L? = IV LY + fol2 L% + N3 L3 (4.6)

i.e. E = diag(fi, f2,A), where we allow f;2 to be functions of any spectator coordinates.
In the limit A — 0 the theory develops a gauge invariance (the coordinate x3 drops
out of the action all together) and reduces to the o-model whose target space is sim-
ply ds? = fidx? + fadx3. This Rube Goldberg construction allows us to now go head and
perform a non-abelian T-duality on the coset following the techniques of [44].

The resulting dual o-model is given by

['dual = 8—1—7)(1(]\471)aba—vb (47)
in which

fi v30
Muy = Eqp + farve= | —v3 f2 0 |,
0 0 A

hfs —hus
(M~H = | hvs hfy
0 0

(4.8)
1
h= fifa+v3’

> O O

The matrix M ! diverges in the limit of interest A — 0. In particular, the coefficient of
the kinetic term for v becomes infinite in the limit and this can be understood as freezing
v3 to a constant value. To see this let us rewrite the dual o-model as

Lval = 8+va(M_1)0‘58,UB +Xasa_+ayd_vy—a_0yvy, a,f=1,2, (4.9)

where we integrate over ar. Now taking A — 0 and then integrating out ai we find
O+vs = 0 and indeed w3 is frozen to a constant value. This final step is analogous to



the Buscher procedure considered in [6]. The true target space of the dual model is then
spanned by the coordinates v; = ys and vy = y;, while v3 = v is a constant parameter.
The dual metric, B-field and dilaton shift are easily ascertained:

~

~ ~ 1
ds = h(fidy? + fody3), B =vhdy, Adys, &=+ 3 logh. (4.10)
Frame fields for the dual geometry as seen by left and right movers [44] are given by
el = (k- M Y%, e =—(k- MY, i=12, a=1,23. (4.11)

where 1(E 4+ ET) = x”k. Explicitly we have

_ (hx/ﬁ(fzdyz + udy1)> s (h\/ﬁ(—fﬂy? +vdy) ) L (112)

B h\/ﬁ(fldyl - de2) h\/ﬁ(—fldyl — deg)

€y =
The plus and minus frames are then related by a Lorentz rotation

[P _ (V= 2V _ AT _
A-e_=¢ey, A—h<2ym VQ—flfg)’ detA=1, A-A" =1. (4.13)

This coset-based construction is interesting, however for calculation purposes it is
enough to follow the T-duality rules for the non-centrally-extended dualisation, while re-
placing the structure constants entering the dim H x dim H matrix Fy, = Tr([Hg, Hp|V)
with the corresponding central extension and the centrally-extended Lagrange multipliers
Le. V&' = 0, H* + v, ZF and F&* = Tr([Hy,, Hp| V).

5 Applications

Let us now turn to specific examples for which we construct the dual RR fluxes correspond-
ing to various centrally-extended non-abelian T-dualities of AdS5 x S° using the technology
outlined in section 3. Here we will consider certain deformations that are well-known to
correspond to TsT transformations. In appendix C we consider further examples that cor-
respond to Yang-Baxter deformations with time-like abelian and non-abelian r-matrices.

5.1 Application 1: non-commutative deformations

The first application we consider is the string background dual to non-commutative N' = 4
super Yang-Mills [55, 56]

du? ~ ~ 1
B = a*hutdas A das, exp 20 = g2h, (5.1)
4 4 -
Fy = ——a*uddt Ndxy Adu, Fs = —hu?(1+%)duAdt Adzy Adrg Adrs.
90 90
Starting from the undeformed background
it

ds® = " + u? (—dt2 +dai + dj + do3) +dQZ, exp2® = g7,
(5.2)

4
Fs = —u’(1 + %) du A dt Adzy Adey A des,
9o



we now consider the non-abelian T-dual with respect to the central extension of U(1)2,
where the U(1)? is generated by shifts in 25 and 3. Using eqs. (4.10)—(4.13) with y; = %4,
Yo = z—%, fi = fo = u? and setting the deformation parameter ¥ = a~2 we find that the
plus and minus frames are given by

5 ( ’ég (a2uldzy + dx3)> e (’;}f(_a%wm T dx3)> - o 53

M (a?uldrs — dws) %(—GZUQC[CC?) —dx3) T 1tadtut

The Lorentz rotation of (4.13) induces a spinorial action according to (3.16) given by

Q= \/Z (I - a®u®T?). (5.4)

Now let us consider the duality transformation of the five-form RR flux supporting the
AdSs5 x S° geometry (5.2). The self-dual five-form flux can be written as F5 = (1 + %) f5,
where

4 4
fs = —wldu Adt Ndxy Adag Adzs = —e* NP Ael Ae? Aed. (5.5)
90 go
The corresponding poly-form of eq. (3.17) is then given by
P = 4Fu0123 . 4F56789 . (56)

The transformation of the poly-form under T-duality is given by

P=P Q' =4y a%r“m?’ — 4\/?4&3?“01 + duals.. (5.7)

Extracting the dual background from the above data we find

~ d h
ds’ = —Z + u? (—dt2 + dai + —(daj + d:cg)) +d02,
u a
5 2 h 3 2y2 o
B=—-a gdm Ndzsg, exp(2®) = (goa®) e (5.8)
o) 4 23 [l 4 o
Fy=——sawduNdt Ndzy, Fs=—5—u (1 +*)duAdt Adzy Adzg Adxs .
goa goa“ a

Noting that h = a~%h, we then immediately see that this is precisely the background (5.1)
up to the constant shift of the dilaton gg — goa™2. A small subtlety is that while there is
precise agreement between H = dB in (5.1) and (5.8), the B-field itself differs by a gauge:

1 2,,4

_ a‘“u
——gdr2 Ndrs = —a 2dzg A dxs + 74U4dx2 ANdzs. (5.9)

E = —q 2
1+ a*u 14+a

This is always the case in these comparisons [6, 7] and from now on by agreement we always
mean up to a gauge term in the B-field.

~10 -



5.2 Application 2: marginal deformations

N = 4 super Yang-Mills with gauge group SU(N) admits a class of marginal deformations
that preserve N' = 1 supersymmetry [57]. The corresponding superpotential for these

3
W =k Tr (@1[@2, D], + % (Z @3)) : (5.10)

in which the commutator is g-deformed i.e. [®;, ®;]; = ®;®; — ¢P;P;. For the case where

theories is

h =0 and ¢ = €’ with 8 real, known as the S-deformation, the seminal work of Lunin
and Maldacena [1] provides the gravitational dual background constructed via a TsT so-
lution generating technique consisting of a sequence of T-duality, coordinate shift and
T-duality. In this case integrability has been shown on both the string [58-60] and gauge
side [58, 61-63] of the AdS/CFT correspondence. The cubic deformation (¢ = 1 and h # 0)
is far less understood, with integrability not expected and, as of now, no known complete
gravitational dual constructed.

A more general class of non-supersymmetric deformations* of this gauge theory are
defined by a scalar potential

3 2
V = Tr (|[@1, sl + (@2, Bl + |5, @], [?) + T (Z[@i,w) SEERCARY
=1

where ¢; = e 2™, This three parameter deformation, known as the y-deformation, enjoys
integrability both in the gauge theory [66] and in the worldsheet o-model with the target
space given by the postulated gravitational dual background constructed in [59]. Upon
setting all three deformation parameters equal this reduces to the (-deformation with
enhanced N = 1 supersymmetry and hence we will proceed with the general case.

Rather remarkably the string o-model in the y-deformed target space can be obtained
as Yang-Baxter o-model [40, 41]. Let us consider the bosonic sector, restricting our atten-
tion to the five-sphere of AdS5 x S°; the AdS factor plays no role in what follows. It is con-
venient to follow [59] and parametrise the S° in coordinates adapted to the U(1)? isometry

dss = do® + S3dE” + CLdgT + SACRdds + SESFdgs = > dr} +17de}, (5.12)
i=1..3

where 71 = Cq, 12 = SaC¢, 13 = S3S¢ with C; and S, denoting cosx and sinx respec-

tively. The sphere can be realised as the coset SU(4)/SO(5) for which a particular coset

representative is given by
13 1 1

g= e3 Zmm1 8" hm o =571 g 5oy , (5.13)

where 713 and y! are certain SU(4) generators (see appendix B for conventions) and h; are
the three Cartan generators. Letting P be the projector onto the coset and J+ = ¢ 1044

4Care needs be taken in the interpretation of this deformation. Away from the supersymmetric point
the v; deformation is not conformal due a running coupling of a double-trace operator [64] and indeed the
gravitational dual has a tachyon [65].
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pull backs of the left-invariant one-form, the S o-model Lagrangian is
L=Tr(J P(J-)), (5.14)

with the parametrisation (5.13) giving the o-model with target space metric (5.12).
Starting with the r-matrix

r:%h2/\h3+%hl/\h2+%h5/\hla (515)

it was shown in [35, 39] that the NS sector of the Yang-Baxter o-model matches the -
deformed target space explicitly given by

2
ds® = dsigs + Z (dr? 4 Gride?) + Grirars ( Z Vidn-) )

i=1...3 im1.3 (5.16)
B = G(rir3vsddr A dps + rirjvades A doy + ryrividgs A des)
with
G l=X=1+rirdvd +ririvd +rirdv?, (5.17)

where the parameters v; are related to the -y; of the field theory by a factor of the AdS
radius [59], which we suppress throughout.

We would like to interpret this in terms of the centrally-extended (non-)abelian T-
duality introduced in section 4. To do so we find it expedient to make a basis transformation
of the Cartan generators; let us assume v3 # 0 and define

- v ~ 1% ~ 14 1%
hi = hi — flhg, ho = hy — lhg, hg = hs + flhg + jhg (518)
In this basis the r-matrix simply reads

- %Bl Ahs. (5.19)

We also introduce a new set of angles such that leqgl = h;¢; (where the sum over i is
implicit). Written in this way it is clear that we should consider a centrally-extended (non-
)abelian T-duality along the hi and hs directions. To proceed we defined a slightly exotic
set of frame fields for the S°, adapted to the dualisation as described

¢ =dao, ¢ = sin adg | el = I ('rl(p dp — r27“3u1u2dq§2 r%r%ulugd%) ,
oV —
1
2 = S (r2vsddy — rivades) , € = ”WS Z vide; | (5.20)

where ¢ = (r3v3 + 7“31/2) Though these frames depend on v; the overall metric remains
the round S° independent of v;. The advantage of this basis is that the T-dualisation acts
only on the e; and ey directions. We non-abelian T-dualise with respect to the central
extension of h; and hy making the gauge fixing choice

g = e393h3 =371 o300 (5.21)
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and by parametrising the Lagrange multiplier parameters as
2 - 2 - 4
v =——¢2, v2=—¢1, v3=—, dvg=0. (5.22)
122 1283 125
After some work one finds the dual metric is exactly that of eq. (5.16) with a B-field
matching up to a gauge transformation.? The dual dilaton is given by

b—go _ V3 5.23
e WY (5.23)

The frame fields produced by dualisation, using eq. (3.14), are

e¥=¢Y, ef=¢, e3=¢3,
1
~1 _ 51 2 2 20,2 20,2
e =e; = ———= (r{p°do1 — ry(rsvive + (A—1)v3)doe — r3(rsvivs — (A—1)vadeds)
+ )\(pm(l‘/) ¢1 — ry(ryvive + (A= 1vs)dgs — ri(ryvivs — (A—1)vadgs)
9~ 1
el=el=— (r%gpzd(bl + 12 (v3 — vivar3)dos — 13 (v + ulugr%)d¢3) . (5.24)

Ap

Following the dualisation procedure the Lorentz transformation in eq. (3.15) is given by

1 2 — =22 =1
A=2 A AL (5.25)
A\N2¢vA—-1 2-2A
for which the corresponding action on spinors is simply
1 vVAa—1
Q A lpe (5.26)

BV, R

Then acting on the poly-form we ascertain the T-dual fluxes

Fy = —4e %7 ror5 € A €6 A (11doy + vady + vsdeps)

4e~%0 (5.27)

By = (14%) rirars e® A ¢ Adgy A dgs A dgs

in complete agreement with the results of [59].

To close this section let us make a small observation. For the S-deformation v1 = vy =
v3 = vy there a special simplification that happens when v = %, n € Z. In this case the
deformed gauge theory is equivalent to that of D3 branes on the discrete torsion orbifold
C3/T with I = Z,, x Z,. These cases are also special in the dualisation procedure above.
Notice that the Lagrange multiplier v corresponding to the central extension is inversely
proportional to « and hence the orbifold points correspond to cases where v is integer
quantised. Moreover, recalling that non-abelian T-duality with respect to a centrally-
extended U(1)? is equivalent to first adding a total derivative B-field, i.e. making a large
gauge transformation, and then T-dualising with respect to U(1)2, where the required total
derivative is again given by the expression in footnote 5, we find that at the orbifold points
(11 = vy = v3 =y = 1) the integral of this total derivative

47172/32: 12n7T2/(dgzﬁg/\dqﬁg—i—dgzsl/\d<;52+d<;53Ad¢1):n, (5.28)

is also integer quantised.

5As with the previous example the B-field obtained by the central extension dualisation procedure differs
by a closed piece AB = ﬁ (v1id2 A dops + vadpr A dd2 + vadds A dor).
1

27,2
PREE!
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5.3 Application 3: dipole deformations

Dipole theories [67, 68] are a class of non-local field theories obtained from regular (or even
non-commutative) field theories by associating to each non-gauge field ®, a vector L} and
replacing the product of fields with a non-commutative product

(@15D,) () = By (x - ;L2> By <a: + ;L1> . (5.20)

Whilst intrinsically non-local, these theories can be mapped to local field theories with a
tower of higher-order corrections. For small L the leading correction is the coupling to a
dimension 5 operator, which for N'=4 SYM was identified in [67] as

AL=TM-0,, OF=_

tr (F#”<I>[1D#<I>J] n (Du<1>K)<1>[K<1>I<1>ﬂ) . (5.30)
9y m

In [68] the supergravity dual to this dipole deformation was constructed. When aligned in
the x3 direction the dipole vector L specifies a constant element in su(4) which defines in
the 4 a 4 x 4 traceless hermitian matrix U and in the 6 a 6 X 6 real antisymmetric matrix
M. In terms of these matrices the supergravity metric is given by [68]

2_R2

ds® = — (=dt? + da? + da3 + f; '2%d23) + R? (dn”dn + N f ' (nf Mdn)?),  (5.31)

where 1 is a unit vector in R®, A = R*(a/)™2 = 47g} ;N and

2,2

=+ M M7 M. (5.32)

fi
The deformation acts in both S® and AdS®. The eigenvalues of a 6 x 6 real antisymmetric
matrix are three imaginary numbers and their complex conjugates. If we take three of the
independent eigenvalues of M to be equal, MT M is a positive constant, 1?/\2, times the

identity matrix, and hence
fi=2412, (5.33)

where we have set R = 1. Though this case preserves no supersymmetry, it does yield a
simple metric on the five-sphere; viewed as a U(1) fibration over CP? (given in appendix B
in eq. (B.14)) the deformation acts to change the radius of this fibration such that it
depends on the function f; [68], which now only depends on the AdS radial coordinate.

To arrive at this dipole deformation via centrally-extended non-abelian T-duality we
gauge the central extension of the U(1)? subgroup generated by {3, (S12 + S34 + Ss6)}.
We gauge fix the coset representative

g =gads; ®gss, x3—0, ¢—0, (5.34)

where gaqs, is the parametrisation relevant for the Poincaré patch (B.6) and ggs is given
in eq. (B.12). The Lagrange multipliers are then parametrised as

(5.35)
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Following the general formulae one arrives at the T-dual frame fields

~1 z ~92 z l
€y = m(dl’g + Z\I]) s €y = m <—Z‘11 + Zdﬂf?,) s (536)

in which U is the global one-form corresponding to the U(1) fibration defined in eq. (B.14).
It is a simple matter to extract the Lorentz rotation in the spinor representation

1
O=— (z1-II'?). 5.37
22+l2( ) (5:37)

Here I'j5 refers to the directions in tangent space given by frames ¢! and €2. This is a
product of two gamma matrices, one with legs in S° and the other in AdSs. Therefore, the
action of € only produces a five-form in the dualised target space. In fact since, for example,
z’é\?r — l’é}r = —zV one finds that F5 is only altered by an overall constant scaling that could
be re-absorbed into a shift of the dilaton. The final result is the target space geometry

~2 1 L z
ds” = — (=daf + da + dag + d2%) + dsgpe + 55 dus + 55 97,

- 2%+ 2+ (5.38)
I 1 2 U |
B=—_UAd “drz Nd 2(2—d0) — Fs =755

gy Ndes Tt gdrsnde, e 242 TP

Modulo a gauge transformation in B this agrees with the geometry of [68].

6 Concluding comment

In this article we have demonstrated that the holographic dual of many known deforma-
tions of gauge theories can be understood in terms of non-abelian T-duality, extending the
construction in the NS sector of [6, 7] to the RR sector. In section 5 we tested the con-
struction on a number of examples: a non-commutative deformation, the y-deformation,
a dipole deformation and, in appendix C, a unimodular non-abelian deformation and a
jordanian deformation.

There are a number of interesting open directions. Our construction involved only
bosonic generators of the psu(2,2|4) algebra of the superstring; it would be interesting to
extend this to more general r-matrices, including those containing fermionic generators.
Furthermore, to formalise the relation between the Yang-Baxter deformations and non-
abelian dualities it would be useful to understand how the spinor rotation defining the
deformed RR fluxes in the former [69] is related to that in the latter, which was the
subject of the present article. Additionally, one would like to understand whether solutions
of the modified cYBE (i.e. n-deformations and their Poisson-Lie dual A-deformations) can
be understood in this framework. Finally, and perhaps optimistically, one might hope
that generalised notions of T-duality can be employed to find gravitational duals of other
non-integrable marginal deformations of gauge theories.
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A (Modified) supergravity conventions

In this appendix we summarise our conventions for the (modified) Type IIB supergravity
equations. Similar equations exist for Type ITA. Let us define the following beta-functions

1
4

1 1 1 1 1

29 2 2 2 2 2

- = (F mn F: mn F; mn — 79mn F )

¢ (2( ! ) 4( 3 ) 96( > ) 4 ( ! 6 3)) (A.l)

BB —=dle®*xH] — Fy N\xF3 — F3 A\ Fs,

Bycjm = Rmn + 2vmnq) - Hmqunpq

B = R+4V2D — 4(0®)? — %HQ.

For a globally scale invariant o-model the beta-functions for the metric and B-field vanish
up to diffeomorphisms and gauge transformations. There should then be similar second-
order equations for the RR fluxes.

The Type IIB supergravity equations, i.e. the critical string equations, are given by

BGn =0, =0, B =0,
dF1 =dd AN Fp, dxF1+ HANxF3 =dd N *F7,

AFs —HANFI =d®PAFy, d*F3+ HA*xFs =dd A xF3,

dFs — HNFz =dd A Fs, Fs = +Fs5,

(A.2)

where we have defined F = e®F.

There exists a modification to the supergravity equations that still imply the global
scale invariance conditions, but now depend on an additional Killing vector of the back-
ground I. These modified supergravity equations can be understood as follows. We start
from a solution of the Type II supergravity equations for which the metric, B-field and
weighted RR fluxes F have a U(1) isometry corresponding to shifts in the coordinate y,
but where the dilaton breaks this isometry via a piece linear in y, i.e. ® = cy+.... The su-
pergravity equations only depend on d® and hence we can ask what happens if we formally
T-dualise in y. The dual background then solves the modified equations with the Killing
vector corresponding to shifts in the dual coordinate to y [20]. Alternatively they follow
from the requirement that the Type II Green-Schwarz string action is k-symmetric [53].
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Recently they have also been formulated in an O(d, d) invariant manner, as a modification
of Type II double field theory [54]. The modified Type IIB supergravity equations are

BG = VW — VWi, BB =24 dW +2W A xH ,

BE =dxd*x W —dx (W +2d®) A+W),

dFi =ZNF1+*IAN*F3), dxFi+HAN*xF3=ZN*F1, *(IANxF)=0,
dFs—HANFL =ZNFs+*(IANxF5), d*xFs+ HAxF5 =27 NANxF3—*(INF),
dFs —HAFs=ZNFs —+(INFs3), Fs = +F5, (A.3)

where I is a one-form corresponding to a certain Killing vector of the background, i.e.
LIG=LB=Li®=L;Fi35=0, (A.4)
and the one-forms Z, X and W are constructed from [ and ®
Z=d®— B, X=14+72Z, W=X-d®d=1—-.B. (A.5)

It is important to note that for the modified system of equations to be invariant under
the gauge freedom B — B + dA (where for simplicity we assume that £;A = 0) the
“dilaton” field ® must now transform as ® — ® — ¢;A, and hence is not unique. This can
be understood by starting from a Weyl-invariant background with a dilaton linear in an
isometric direction y, ® = cy + .... If we shift y by an arbitrary function of the transverse
coordinates this ansatz is preserved, however the explicit form of the dilaton is changed.
After “T-dualising” in y this coordinate redefinition then maps to a gauge transformation
under which the dual “dilaton” field now transforms.

B Conventions for algebras

In this appendix we outline our conventions for the algebras so(4,2) and so(6) for which
we largely adopt those of [70]. For SO(4,2) we start by defining the v matrices

Yo =103 ® 00, N1 =02Q02, Y2=—02R01, Y3=—01Q09, Ya=02®03, (B.1)

in terms of which the generators of SO(4,2) are given by

1 1

Ty =zl Ts=5v, 65 =0,...,4. (B.2)

The SO(4,1) subgroup is generated by Tj; for i,j = 0,...,4. The projector onto the
orthogonal complement is given by

4
P(X) = —Tr(XTo5)Tos + Y Te(XTi5)Tis - (B.3)
=1

A useful adapted basis when considering Poincaré patch is

D=Tus, Pu=Tus—Tpa, Rpu=Tus+Tps, My =T, p=0,...,3. (B4
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We also use 94; = My, + My; for ¢ = 2,3. The bosonic AdSs o-model is given by
£="Te(J,P(J.)), (B.5)
for J = g~ 'dg and when the gauged fixed group element is parametrised as

g = exp "z, Py 2° (B.6)

the target space metric is given on the Poincaré patch by
1 v
ds* = ) (dz2 + nt d:rud:r,,) . (B.7)

As usual the coordinate v used in section 5.1 is related to z by u = z~!. In the examples
that we consider we dualise with respect to a subalgebra h C so(4,2) which does not
necessarily need to be a subgroup of the s0(4, 1) subalgebra specified above.

For s0(6) = su(4) we supplement v; ¢ = 1,...,4, defined above with 75 = —ivyg and
construct the (anti-hermitian) generators

1 i .
Sz‘jzz[%ﬁj], Sie = =%, %j=1...,5. (B.8)

The Cartan subalgebra is generated by
hi =idiag(1,1,—1,-1), he =idiag(l,—1,1,—-1), hg=1idiag(l,—-1,—-1,1) (B.9)

We take the so(5) subalgebra to be generated by S;; for i = 1,...,5, such that the projector
onto the orthogonal complement of this subgroup is

5
P(X)=> Tr(X - S)Sis, (B.10)
=1

where here Tr stands for the negative of the matrix trace. A coset representative for
SO(6)/SO(5) can be chosen as

g = exp [;W”hm] exp [—3713] exp [Z’;’yl} , (B.11)

leading to the o-model parametrisation of S° employed in section 5.2.
An alternative parametrisation is given by
i

i, . i . ; . bR .
> 75]'[8H+2(61¢a(71—W2)+6 Pa(yi+ive)+eBys—in)te Z¢ﬁ(73+W4))] ;

(B.12)

gzeXp[

where
1 1

These coordinates give a metric on S° that makes manifest the structure of S as a U(1)
fibration over CP?

r=1+laf+]%, s

1 1
dsgs = dsgpe +0°,  dsgps = J(ldaf” +|dB[*) — SIwf*,

) ) (B.14)
U =d¢ + ;%(w) , w = ada + Bdf.

~ 18 —



The global one-form ¥ = Zi:l..ﬁ x;dy; — y;dx; where z; = x; + iy; are coordinates on C?
given by z; = #ew), 29 = %ew’, z3 = %ew. One can think of ¥ as a contact form whose
corresponding Reeb vector has orbits which are the S* fibres. For computational purposes
we note that frame fields for CP? can be found in e.g. [71].

When dealing with the dipole deformation in section 5.3 we will need the full ten-
dimensional space-time. This is readily achieved by taking a block diagonal decomposition,
i.e. g = gads; @ gss, with the generators of su(2,2) @ su(4) given by 8 x 8 matrices, with
the su(2,2) and su(4) generators in the upper left and lower right 4 x 4 blocks respectively.
Traces are then replaced with “supertrace” (the bosonic restriction of the supertrace on
psu(2,2]4)) given by the matrix trace of the upper su(2,2) block minus the matrix trace of

the lower su(4) block.

C Further examples of deformations in AdSy

In section 5 we considered non-abelian T-dualities with respect to a centrally-extended two-
dimensional abelian algebra, demonstrating that this is equivalent to a TsT transformation
of the full supergravity background. There are additional classes of deformations that
can be constructed as non-abelian T-duals. These come from considering particular non-
semisimple subalgebras of su(2,2) & su(4), whose existence relies on the non-compactness
of su(2,2). There are a number of such algebras that are non-abelian and admit central
extensions [69], such that when we T-dualise the metric with respect to this centrally-
extended subalgebra we find a deformation of the original metric [6, 7] that coincides with
a certain Yang-Baxter deformation. To illustrate this richer story we present a summary of
two examples showing how the techniques described in this paper also apply, i.e. the R-R
fluxes following from non-abelian T-duality agree with those of the Yang-Baxter o-model.
An r-matrix

r=r®T, AT}, (C.1)

is said to be non-abelian if [Ty, 7] # 0 for at least some of the generators. An r-matrix is
said to be unimodular if
rT,, Ty = 0. (C.2)

For a solution of the classical Yang-Baxter equation the unimodularity of the r-matrix is
equivalent to the unimodularity (., = 0) of the corresponding subalgebra. In [69] it was
shown that the background defined by a Yang-Baxter o-model based on a non-unimodular
non-abelian r-matrix is not a supergravity background, but rather solves the modified
supergravity described above. The first example we discuss corresponds to a non-abelian
but unimodular r-matrix, while the second is a non-unimodular r-matrix.

C.1 Unimodular r-matrix

The first example corresponds to an r-matrix considered in [69]

r =1 Moz NP1 + ¢ P2 APs. (C.3)
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This is non-abelian e.g. [Mas, Pa] = —P3, but since [Mas, P1] = [P2, P3] = 0 it is unimod-
ular. In [69] it was shown that the corresponding deformation is nevertheless equivalent
to two non-commuting TsT transformations, with a non-linear coordinate redefinition in
between. On the other hand it was discussed from the perspective of non-abelian T-duality
in [6] where the relevant subalgebra was h = {923, P1,Po, Ps}. The gauge freedom can
be used to fix the coset representative in eq. (B.6) to § = e #%02® but there remains one
residual gauge symmetry which is used to fix a Lagrange multiplier to zero. The Lagrange
multipliers are parametrised by
! r? 0 o —0 1 1
ST e Ty BT mED m Ty e

where vs and vg correspond to the two central generators and r and 0 are polar coordinates

(C.4)

on the xy,x3 plane. Applying the non-abelian T-duality technology one finds the dual
geometry is
~ 1
ds” = = (d2 — dad) + 6y - Ex + dss
z
o1 dx (CQ + 24) + nr (der + T‘Z2d(9)
+ Zf ’
g % (Cdr + nrdr; — T22d9)
€+ = )
f
g —dr (7727“2 + 24) + (nrdzy — Crz2do

[ =
+ 2f ’

where f = (2 4+ n?r% + z*, while the remaining NS fields are

—Cnrdr A df + (¢ + 2*) dzy A df o 2(2—¢0) _ v .
o7 ; (224

The Lorentz rotation Ae_ = ey is given by

E:

(C.6)

A4 = 7“2772 —27"2217 2r¢n
A= 7 2rz%n 24— (2 —rp? —222%¢ ) (C.7)
2TC77 2Z2C Z4 o C2 + T2n2
with the corresponding spinor representation

Q= \/17 (21— rpI''? — CT%).. (C.8)

This completes the II1B supergravity solution with the three-form and five-form flux

4e—%0
I3 = ,:5? (Cdxg N dxy A dz — rndxg Adr Adz),

—4e~%or
F5 = (1+*)deo/\d:n1/\dr/\dz/\d0,

in agreement with the expressions following from the Yang-Baxter o-model [69].
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C.2 Non-unimodular r-matrix

The final example we consider is an r-matrix that can be found by infinitely boosting the
Drinfel’d-Jimbo solution to the modified classical Yang-Baxter equation for su(2,2) [72]

TZT](@/\mo-i-mm/\m1+m+gﬁm2+9ﬁ+3/\m3). (C.lO)

This r-matrix of jordanian type and the corresponding deformations of the AdSs x S°
superstring were first studied in [34, 73]. Furthermore, the r-matrix is non-unimodular
and the corresponding dualisation of AdSs with respect to the non-abelian subalgebra

b = {D,Bo, Mo1, P1, M2, P2, M43, B3}, (C.11)

is afflicted with a mixed gravity/gauge anomaly (i.e. ny = fu? # 0) [51]. The algebra b
admits a single central extension with the commutator of each pair of generators in (C.10)
being extended by the same generator. Since all directions are dualised the coset repre-
sentative is fully fixed to § = 1 leaving three further gauge fixings to be made on the
dynamical Lagrange multipliers. We parametrise these as

o —1+z T . ret?
vy =—, U2 = , V3= —, U5+tivy= , uu=v6=v3=0, wv9g=—,

U U U
(C.12)

where vg corresponds to the central direction. The dual metric is given by

~2 . ) ~2

ds =eynjel +dsgs, my; =diag(l,-1,1,1,1),

N 1 R 1 ~

el = —(—ndxo + zdz), €7 = —(—zdzo+ndz), €= —E(szml + rndr),

p p q
0 :
e} +ie) = c <rz77dac1 — 2Bdr — qud@) , (C.13)
q z

where p = 22 —n? and ¢ = z* + r?n2. The remaining NS fields are

R - 2
B="dzn dxo + ™ e A dey, e 2@=%0) = pqg . (C.14)
2y q n

The SO(1,4) Lorentz rotation has a block diagonal decomposition A = A; & Ay with

4_ r’n?  2rz’nCy 2r2°1nSy

1 [ 242 2 1=
A =-— (z;—n 2_7_772 ), Ao == | =2r22nCy 2* — r’nCoy —1*n>Say . (C.15)
2z
g g —222nSy  —r’n?Sap 2 + 1r21%Cop
The corresponding spinor rotation Q = €5 - Qs is given by (recalling the signature is such
that (I'?)? = —1I whilst the remaining (I'¥)? = 1)

0= i (Z]I + 77F12) , 9

VP

This gives the fluxes

1 9 34 . 35
= — (2T + rncosOI'°* + rnsin OT°°) . C.16
e ( 7 1 ) (C.16)

de—%0 de— 0y 54 de—Pop2
= S0, Fy= " day Adr AdO — S dwg Adz A dD,
77 g n’p
(C.17)
—4e= %020
Fs = (1+%)————dxo Adry Ndr Adz AN db.
n'qp
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These fluxes do not solve their Bianchi identities, nor their equations of motions. Instead
they solve the generalised supergravity equations above with the modification determined
by the one-form W given by the push forward of the worldsheet gauge field A4 as in
eq. (3.23), which in turn, via eq. (A.5), yields

2

I =4"dzo — 25 T dz, . (C.18)
b q

The expressions for the metric, e®Fand I agree with those of the background presented
in [74]. Recalling that the “dilaton” field now transforms under the gauge freedom B —
B + dA, we also find that the “dilaton” and B-field match up to a gauge transformation.

Open Access. This article is distributed under the terms of the Creative Commons
Attribution License (CC-BY 4.0), which permits any use, distribution and reproduction in
any medium, provided the original author(s) and source are credited.

References

[1] O. Lunin and J.M. Maldacena, Deforming field theories with U(1) x U(1) global symmetry
and their gravity duals, JHEP 05 (2005) 033 [hep-th/0502086] [INSPIRE].

[2] N. Berkovits and J. Maldacena, Fermionic T-duality, Dual Superconformal Symmetry and
the Amplitude/Wilson Loop Connection, JHEP 09 (2008) 062 [arXiv:0807.3196] [INSPIRE].

[3] N. Beisert, R. Ricci, A.A. Tseytlin and M. Wolf, Dual Superconformal Symmetry from
AdSs x S® Superstring Integrability, Phys. Rev. D 78 (2008) 126004 [arXiv:0807.3228]
[INSPIRE].

[4] K. Sfetsos and D.C. Thompson, On non-abelian T-dual geometries with Ramond fluxes,
Nucl. Phys. B 846 (2011) 21 [arXiv:1012.1320] [INSPIRE].

[5] Y. Lozano and C. Nuifiez, Field theory aspects of non-Abelian T-duality and N = 2 linear
quivers, JHEP 05 (2016) 107 [arXiv:1603.04440] [INSPIRE].

[6] B. Hoare and A.A. Tseytlin, Homogeneous Yang-Bazter deformations as non-abelian duals of
the AdSs o-model, J. Phys. A 49 (2016) 494001 [arXiv:1609.02550] [INSPIRE].

[7] R. Borsato and L. Wulff, Integrable Deformations of T-Dual o Models, Phys. Rev. Lett. 117
(2016) 251602 [arXiv:1609.09834] [INSPIRE].

[8] C. Kliméik, Yang-Baxter o-models and dS/AdS T duality, JHEP 12 (2002) 051
[hep-th/0210095] [iNSPIRE].

[9] C. Kliméik, On integrability of the Yang-Bazter o-model, J. Math. Phys. 50 (2009) 043508
[arXiv:0802.3518] [INSPIRE].

[10] C. Kliméik, Integrability of the bi- Yang-Baxter o-model, Lett. Math. Phys. 104 (2014) 1095
[arXiv:1402.2105] [INSPIRE].

[11] F. Deldue, M. Magro and B. Vicedo, On classical q-deformations of integrable o-models,
JHEP 11 (2013) 192 [arXiv:1308.3581] [INSPIRE].

[12] F. Delduc, M. Magro and B. Vicedo, An integrable deformation of the AdSs x S° superstring
action, Phys. Rev. Lett. 112 (2014) 051601 [arXiv:1309.5850] [INSPIRE].

—99 _


http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1088/1126-6708/2005/05/033
https://arxiv.org/abs/hep-th/0502086
http://inspirehep.net/search?p=find+EPRINT+hep-th/0502086
http://dx.doi.org/10.1088/1126-6708/2008/09/062
https://arxiv.org/abs/0807.3196
http://inspirehep.net/search?p=find+EPRINT+arXiv:0807.3196
http://dx.doi.org/10.1103/PhysRevD.78.126004
https://arxiv.org/abs/0807.3228
http://inspirehep.net/search?p=find+EPRINT+arXiv:0807.3228
http://dx.doi.org/10.1016/j.nuclphysb.2010.12.013
https://arxiv.org/abs/1012.1320
http://inspirehep.net/search?p=find+EPRINT+arXiv:1012.1320
http://dx.doi.org/10.1007/JHEP05(2016)107
https://arxiv.org/abs/1603.04440
http://inspirehep.net/search?p=find+EPRINT+arXiv:1603.04440
http://dx.doi.org/10.1088/1751-8113/49/49/494001
https://arxiv.org/abs/1609.02550
http://inspirehep.net/search?p=find+EPRINT+arXiv:1609.02550
http://dx.doi.org/10.1103/PhysRevLett.117.251602
http://dx.doi.org/10.1103/PhysRevLett.117.251602
https://arxiv.org/abs/1609.09834
http://inspirehep.net/search?p=find+EPRINT+arXiv:1609.09834
http://dx.doi.org/10.1088/1126-6708/2002/12/051
https://arxiv.org/abs/hep-th/0210095
http://inspirehep.net/search?p=find+EPRINT+hep-th/0210095
http://dx.doi.org/10.1063/1.3116242
https://arxiv.org/abs/0802.3518
http://inspirehep.net/search?p=find+EPRINT+arXiv:0802.3518
http://dx.doi.org/10.1007/s11005-014-0709-y
https://arxiv.org/abs/1402.2105
http://inspirehep.net/search?p=find+EPRINT+arXiv:1402.2105
http://dx.doi.org/10.1007/JHEP11(2013)192
https://arxiv.org/abs/1308.3581
http://inspirehep.net/search?p=find+EPRINT+arXiv:1308.3581
http://dx.doi.org/10.1103/PhysRevLett.112.051601
https://arxiv.org/abs/1309.5850
http://inspirehep.net/search?p=find+EPRINT+arXiv:1309.5850

[13] R.R. Metsaev and A.A. Tseytlin, Type IIB superstring action in AdSs x S° background,
Nucl. Phys. B 533 (1998) 109 [hep-th/9805028] [INSPIRE].

[14] N. Berkovits, M. Bershadsky, T. Hauer, S. Zhukov and B. Zwiebach, Superstring theory on
AdSy x S? as a coset supermanifold, Nucl. Phys. B 567 (2000) 61 [hep-th/9907200]
[INSPIRE].

[15] F. Delduc, M. Magro and B. Vicedo, Derivation of the action and symmetries of the
q-deformed AdSs x S® superstring, JHEP 10 (2014) 132 [arXiv:1406.6286] [INSPIRE].

[16] G. Arutyunov, R. Borsato and S. Frolov, S-matriz for strings on n-deformed AdSs x Ss,
JHEP 04 (2014) 002 [arXiv:1312.3542] [INSPIRE].

[17] G. Arutyunov, R. Borsato and S. Frolov, Puzzles of n-deformed AdSs x S°, JHEP 12 (2015)
049 [arXiv:1507.04239] [INSPIRE].

[18] B. Hoare and A.A. Tseytlin, On integrable deformations of superstring o-models related to
AdS,, x 8™ supercosets, Nucl. Phys. B 897 (2015) 448 [arXiv:1504.07213] [INSPIRE].

[19] B. Hoare and A.A. Tseytlin, Type IIB supergravity solution for the T-dual of the n-deformed
AdSs x S° superstring, JHEP 10 (2015) 060 [arXiv:1508.01150] [NSPIRE].

[20] G. Arutyunov, S. Frolov, B. Hoare, R. Roiban and A.A. Tseytlin, Scale invariance of the
n-deformed AdSs x S° superstring, T-duality and modified type-II equations, Nucl. Phys. B
903 (2016) 262 [arXiv:1511.05795] [INSPIRE].

[21] B. Vicedo, Deformed integrable o-models, classical R-matrices and classical exchange algebra
on Drinfel’d doubles, J. Phys. A 48 (2015) 355203 [arXiv:1504.06303] INSPIRE].

[22] K. Sfetsos, K. Siampos and D.C. Thompson, Generalised integrable A- and n-deformations
and their relation, Nucl. Phys. B 899 (2015) 489 [arXiv:1506.05784] [INSPIRE].

[23] C. Kliméik, n and A deformations as E-models, Nucl. Phys. B 900 (2015) 259
[arXiv:1508.05832] [INSPIRE].

[24] C. Kliméik, Poisson-Lie T-duals of the bi- Yang-Baxter models, Phys. Lett. B 760 (2016) 345
[arXiv:1606.03016] [INSPIRE].

[25] F. Delduc, S. Lacroix, M. Magro and B. Vicedo, On g-deformed symmetries as Poisson-Lie
symmetries and application to Yang-Baxter type models, J. Phys. A 49 (2016) 415402
[arXiv:1606.01712] [INSPIRE].

[26] K. Sfetsos, Integrable interpolations: From exact CFTs to non-Abelian T-duals, Nucl. Phys.
B 880 (2014) 225 [arXiv:1312.4560] [INSPIRE].

[27] T.J. Hollowood, J.L. Miramontes and D.M. Schmidtt, Integrable Deformations of Strings on
Symmetric Spaces, JHEP 11 (2014) 009 [arXiv:1407.2840] [INSPIRE].

[28] T.J. Hollowood, J.L. Miramontes and D.M. Schmidtt, An Integrable Deformation of the
AdSs x S® Superstring, J. Phys. A 47 (2014) 495402 [arXiv:1409.1538] [INSPIRE].

[29] K. Sfetsos and D.C. Thompson, Spacetimes for A-deformations, JHEP 12 (2014) 164
[arXiv:1410.1886] [INSPIRE].

[30] S. Demulder, K. Sfetsos and D.C. Thompson, Integrable A-deformations: Squashing Coset
CFTs and AdSs x S°, JHEP 07 (2015) 019 [arXiv:1504.02781] [NSPIRE].

[31] R. Borsato, A.A. Tseytlin and L. Wulff, Supergravity background of A-deformed model for
AdSy x 8% supercoset, Nucl. Phys. B 905 (2016) 264 [arXiv:1601.08192] [NSPIRE].

~ 93 -


http://dx.doi.org/10.1016/S0550-3213(98)00570-7
https://arxiv.org/abs/hep-th/9805028
http://inspirehep.net/search?p=find+EPRINT+hep-th/9805028
http://dx.doi.org/10.1016/S0550-3213(99)00683-5
https://arxiv.org/abs/hep-th/9907200
http://inspirehep.net/search?p=find+EPRINT+hep-th/9907200
http://dx.doi.org/10.1007/JHEP10(2014)132
https://arxiv.org/abs/1406.6286
http://inspirehep.net/search?p=find+EPRINT+arXiv:1406.6286
http://dx.doi.org/10.1007/JHEP04(2014)002
https://arxiv.org/abs/1312.3542
http://inspirehep.net/search?p=find+EPRINT+arXiv:1312.3542
http://dx.doi.org/10.1007/JHEP12(2015)049
http://dx.doi.org/10.1007/JHEP12(2015)049
https://arxiv.org/abs/1507.04239
http://inspirehep.net/search?p=find+EPRINT+arXiv:1507.04239
http://dx.doi.org/10.1016/j.nuclphysb.2015.06.001
https://arxiv.org/abs/1504.07213
http://inspirehep.net/search?p=find+EPRINT+arXiv:1504.07213
http://dx.doi.org/10.1007/JHEP10(2015)060
https://arxiv.org/abs/1508.01150
http://inspirehep.net/search?p=find+EPRINT+arXiv:1508.01150
http://dx.doi.org/10.1016/j.nuclphysb.2015.12.012
http://dx.doi.org/10.1016/j.nuclphysb.2015.12.012
https://arxiv.org/abs/1511.05795
http://inspirehep.net/search?p=find+EPRINT+arXiv:1511.05795
http://dx.doi.org/10.1088/1751-8113/48/35/355203
https://arxiv.org/abs/1504.06303
http://inspirehep.net/search?p=find+EPRINT+arXiv:1504.06303
http://dx.doi.org/10.1016/j.nuclphysb.2015.08.015
https://arxiv.org/abs/1506.05784
http://inspirehep.net/search?p=find+EPRINT+arXiv:1506.05784
http://dx.doi.org/10.1016/j.nuclphysb.2015.09.011
https://arxiv.org/abs/1508.05832
http://inspirehep.net/search?p=find+EPRINT+arXiv:1508.05832
http://dx.doi.org/10.1016/j.physletb.2016.06.077
https://arxiv.org/abs/1606.03016
http://inspirehep.net/search?p=find+EPRINT+arXiv:1606.03016
http://dx.doi.org/10.1088/1751-8113/49/41/415402
https://arxiv.org/abs/1606.01712
http://inspirehep.net/search?p=find+EPRINT+arXiv:1606.01712
http://dx.doi.org/10.1016/j.nuclphysb.2014.01.004
http://dx.doi.org/10.1016/j.nuclphysb.2014.01.004
https://arxiv.org/abs/1312.4560
http://inspirehep.net/search?p=find+EPRINT+arXiv:1312.4560
http://dx.doi.org/10.1007/JHEP11(2014)009
https://arxiv.org/abs/1407.2840
http://inspirehep.net/search?p=find+EPRINT+arXiv:1407.2840
http://dx.doi.org/10.1088/1751-8113/47/49/495402
https://arxiv.org/abs/1409.1538
http://inspirehep.net/search?p=find+EPRINT+arXiv:1409.1538
http://dx.doi.org/10.1007/JHEP12(2014)164
https://arxiv.org/abs/1410.1886
http://inspirehep.net/search?p=find+EPRINT+arXiv:1410.1886
http://dx.doi.org/10.1007/JHEP07(2015)019
https://arxiv.org/abs/1504.02781
http://inspirehep.net/search?p=find+EPRINT+arXiv:1504.02781
http://dx.doi.org/10.1016/j.nuclphysb.2016.02.018
https://arxiv.org/abs/1601.08192
http://inspirehep.net/search?p=find+EPRINT+arXiv:1601.08192

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Y. Chervonyi and O. Lunin, Supergravity background of the A-deformed AdSs x S°
supercoset, Nucl. Phys. B 910 (2016) 685 [arXiv:1606.00394] INSPIRE].

T.J. Hollowood, J.L. Miramontes and D.M. Schmidtt, S-Matrices and Quantum Group
Symmetry of k-Deformed o-models, J. Phys. A 49 (2016) 465201 [arXiv:1506.06601]
[INSPIRE].

I. Kawaguchi, T. Matsumoto and K. Yoshida, Jordanian deformations of the AdSs x S°
superstring, JHEP 04 (2014) 153 [arXiv:1401.4855] INSPIRE].

T. Matsumoto and K. Yoshida, Lunin-Maldacena backgrounds from the classical Yang-Bazter
equation-towards the gravity/CYBE correspondence, JHEP 06 (2014) 135
[arXiv:1404.1838] [INSPIRE].

T. Matsumoto and K. Yoshida, Schrddinger geometries arising from Yang-Bazter
deformations, JHEP 04 (2015) 180 [arXiv:1502.00740] [INSPIRE].

T. Matsumoto and K. Yoshida, Integrability of classical strings dual for noncommutative
gauge theories, JHEP 06 (2014) 163 [arXiv:1404.3657| [InSPIRE].

T. Matsumoto and K. Yoshida, Yang-Bazter o-models based on the CYBE, Nucl. Phys. B
893 (2015) 287 [arXiv:1501.03665] [INSPIRE].

S.J. van Tongeren, On classical Yang-Baater based deformations of the AdSs x S°
superstring, JHEP 06 (2015) 048 [arXiv:1504.05516] [INSPIRE].

H. Kyono and K. Yoshida, Supercoset construction of Yang-Baxter deformed AdSs x S°
backgrounds, PTEP 2016 (2016) 083B03 [arXiv:1605.02519] [INSPIRE].

D. Osten and S.J. van Tongeren, Abelian Yang-Baxter deformations and TsT
transformations, Nucl. Phys. B 915 (2017) 184 [arXiv:1608.08504] [INSPIRE].

S.J. van Tongeren, Yang-Baxter deformations, AdS/CFT and twist-noncommutative gauge
theory, Nucl. Phys. B 904 (2016) 148 [arXiv:1506.01023] [INSPIRE].

S.J. van Tongeren, Almost abelian twists and AdS/CFT, Phys. Lett. B 765 (2017) 344
[arXiv:1610.05677] [INSPIRE].

Y. Lozano, E. O Colgain, K. Sfetsos and D.C. Thompson, Non-abelian T-duality, Ramond
Fields and Coset Geometries, JHEP 06 (2011) 106 [arXiv:1104.5196] [INSPIRE].

G. Ttsios, C. Nunez, K. Sfetsos and D.C. Thompson, Non-Abelian T-duality and the
AdS/CFT correspondence: new N = 1 backgrounds, Nucl. Phys. B 873 (2013) 1
[arXiv:1301.6755] [INSPIRE].

S.F. Hassan, T duality, space-time spinors and RR fields in curved backgrounds, Nucl. Phys.
B 568 (2000) 145 [hep-th/9907152] [INSPIRE].

R. Benichou, G. Policastro and J. Troost, T-duality in Ramond-Ramond backgrounds, Phys.
Lett. B 661 (2008) 192 [arXiv:0801.1785] INSPIRE].

K. Sfetsos, K. Siampos and D.C. Thompson, Canonical pure spinor (Fermionic) T-duality,
Class. Quant. Grav. 28 (2011) 055010 [arXiv:1007.5142] INSPIRE].

O. Kelekei, Y. Lozano, N.T. Macpherson and E.O. Colgdin, Supersymmetry and non-Abelian
T-duality in type-II supergravity, Class. Quant. Grav. 32 (2015) 035014 [arXiv:1409.7406]
[INSPIRE].

E. Alvarez, L. Alvarez-Gaumé and Y. Lozano, On nonAbelian duality, Nucl. Phys. B 424
(1994) 155 [hep-th/9403155] [NSPIRE].

— 24 —


http://dx.doi.org/10.1016/j.nuclphysb.2016.07.023
https://arxiv.org/abs/1606.00394
http://inspirehep.net/search?p=find+EPRINT+arXiv:1606.00394
http://dx.doi.org/10.1088/1751-8113/49/46/465201
https://arxiv.org/abs/1506.06601
http://inspirehep.net/search?p=find+EPRINT+arXiv:1506.06601
http://dx.doi.org/10.1007/JHEP04(2014)153
https://arxiv.org/abs/1401.4855
http://inspirehep.net/search?p=find+EPRINT+arXiv:1401.4855
http://dx.doi.org/10.1007/JHEP06(2014)135
https://arxiv.org/abs/1404.1838
http://inspirehep.net/search?p=find+EPRINT+arXiv:1404.1838
http://dx.doi.org/10.1007/JHEP04(2015)180
https://arxiv.org/abs/1502.00740
http://inspirehep.net/search?p=find+EPRINT+arXiv:1502.00740
http://dx.doi.org/10.1007/JHEP06(2014)163
https://arxiv.org/abs/1404.3657
http://inspirehep.net/search?p=find+EPRINT+arXiv:1404.3657
http://dx.doi.org/10.1016/j.nuclphysb.2015.02.009
http://dx.doi.org/10.1016/j.nuclphysb.2015.02.009
https://arxiv.org/abs/1501.03665
http://inspirehep.net/search?p=find+EPRINT+arXiv:1501.03665
http://dx.doi.org/10.1007/JHEP06(2015)048
https://arxiv.org/abs/1504.05516
http://inspirehep.net/search?p=find+EPRINT+arXiv:1504.05516
http://dx.doi.org/10.1093/ptep/ptw111
https://arxiv.org/abs/1605.02519
http://inspirehep.net/search?p=find+EPRINT+arXiv:1605.02519
http://dx.doi.org/10.1016/j.nuclphysb.2016.12.007
https://arxiv.org/abs/1608.08504
http://inspirehep.net/search?p=find+EPRINT+arXiv:1608.08504
http://dx.doi.org/10.1016/j.nuclphysb.2016.01.012
https://arxiv.org/abs/1506.01023
http://inspirehep.net/search?p=find+EPRINT+arXiv:1506.01023
http://dx.doi.org/10.1016/j.physletb.2016.12.002
https://arxiv.org/abs/1610.05677
http://inspirehep.net/search?p=find+EPRINT+arXiv:1610.05677
http://dx.doi.org/10.1007/JHEP06(2011)106
https://arxiv.org/abs/1104.5196
http://inspirehep.net/search?p=find+EPRINT+arXiv:1104.5196
http://dx.doi.org/10.1016/j.nuclphysb.2013.04.004
https://arxiv.org/abs/1301.6755
http://inspirehep.net/search?p=find+EPRINT+arXiv:1301.6755
http://dx.doi.org/10.1016/S0550-3213(99)00684-7
http://dx.doi.org/10.1016/S0550-3213(99)00684-7
https://arxiv.org/abs/hep-th/9907152
http://inspirehep.net/search?p=find+J+%22Nucl.Phys.,B568,145%22
http://dx.doi.org/10.1016/j.physletb.2008.01.059
http://dx.doi.org/10.1016/j.physletb.2008.01.059
https://arxiv.org/abs/0801.1785
http://inspirehep.net/search?p=find+EPRINT+arXiv:0801.1785
http://dx.doi.org/10.1088/0264-9381/28/5/055010
https://arxiv.org/abs/1007.5142
http://inspirehep.net/search?p=find+EPRINT+arXiv:1007.5142
http://dx.doi.org/10.1088/0264-9381/32/3/035014
https://arxiv.org/abs/1409.7406
http://inspirehep.net/search?p=find+EPRINT+arXiv:1409.7406
http://dx.doi.org/10.1016/0550-3213(94)90093-0
http://dx.doi.org/10.1016/0550-3213(94)90093-0
https://arxiv.org/abs/hep-th/9403155
http://inspirehep.net/search?p=find+EPRINT+hep-th/9403155

[61] S. Elitzur, A. Giveon, E. Rabinovici, A. Schwimmer and G. Veneziano, Remarks on
nonAbelian duality, Nucl. Phys. B 435 (1995) 147 [hep-th/9409011] [InSPIRE].

[52] T.H. Buscher, Path Integral Derivation of Quantum Duality in Nonlinear o-models, Phys.
Lett. B 201 (1988) 466 [INSPIRE].

[63] L. Wulff and A.A. Tseytlin, k-symmetry of superstring o-model and generalized 10d
supergravity equations, JHEP 06 (2016) 174 [arXiv:1605.04884] [INSPIRE].

[64] Y. Sakatani, S. Uehara and K. Yoshida, Generalized gravity from modified DFT,
arXiv:1611.05856 [INSPIRE].

[65] A. Hashimoto and N. Itzhaki, Noncommutative Yang-Mills and the AdS/CFT
correspondence, Phys. Lett. B 465 (1999) 142 [hep-th/9907166] INSPIRE].

[56] J.M. Maldacena and J.G. Russo, Large-N limit of noncommutative gauge theories, JHEP 09
(1999) 025 [hep-th/9908134] [INSPIRE].

[57] R.G. Leigh and M.J. Strassler, Ezactly marginal operators and duality in four-dimensional
N =1 supersymmetric gauge theory, Nucl. Phys. B 447 (1995) 95 [hep-th/9503121]
[INSPIRE].

[58] S.A. Frolov, R. Roiban and A.A. Tseytlin, Gauge-string duality for superconformal
deformations of N = 4 super Yang-Mills theory, JHEP 07 (2005) 045 [hep-th/0503192]
[INSPIRE].

[59] S. Frolov, Lax pair for strings in Lunin-Maldacena background, JHEP 05 (2005) 069
[hep-th/0503201] [iNSPIRE].

[60] L.F. Alday, G. Arutyunov and S. Frolov, Green-Schwarz strings in TsT-transformed
backgrounds, JHEP 06 (2006) 018 [hep-th/0512253] [INSPIRE].

[61] R. Roiban, On spin chains and field theories, JHEP 09 (2004) 023 [hep-th/0312218]
[INSPIRE].

[62] D. Berenstein and S.A. Cherkis, Deformations of N =4 SYM and integrable spin chain
models, Nucl. Phys. B 702 (2004) 49 [hep-th/0405215] [INSPIRE].

[63] N. Beisert and R. Roiban, Beauty and the twist: The Bethe ansatz for twisted N =4 SYM,
JHEP 08 (2005) 039 [hep-th/0505187] [INSPIRE].

[64] J. Fokken, C. Sieg and M. Wilhelm, Non-conformality of ~y;-deformed N = 4 SYM theory,
J. Phys. A 47 (2014) 455401 [arXiv:1308.4420] [INSPIRE].

[65] M. Spradlin, T. Takayanagi and A. Volovich, String theory in beta deformed spacetimes,
JHEP 11 (2005) 039 [hep-th/0509036] [NSPIRE].

[66] S.A. Frolov, R. Roiban and A.A. Tseytlin, Gauge-string duality for (non)supersymmetric
deformations of N' =4 super Yang-Mills theory, Nucl. Phys. B 731 (2005) 1
[hep-th/0507021] [INSPIRE].

[67] A. Bergman and O.J. Ganor, Dipoles, twists and noncommutative gauge theory, JHEP 10
(2000) 018 [hep-th/0008030] [INSPIRE].

[68] A. Bergman, K. Dasgupta, O.J. Ganor, J.L. Karczmarek and G. Rajesh, Nonlocal field
theories and their gravity duals, Phys. Rev. D 65 (2002) 066005 [hep-th/0103090] [INSPIRE].

[69] R. Borsato and L. Wulff, Target space supergeometry of n and \-deformed strings, JHEP 10
(2016) 045 [arXiv:1608.03570] [INSPIRE].

— 95—


http://dx.doi.org/10.1016/0550-3213(94)00426-F
https://arxiv.org/abs/hep-th/9409011
http://inspirehep.net/search?p=find+EPRINT+hep-th/9409011
http://dx.doi.org/10.1016/0370-2693(88)90602-8
http://dx.doi.org/10.1016/0370-2693(88)90602-8
http://inspirehep.net/search?p=find+J+%22Phys.Lett.,B201,466%22
http://dx.doi.org/10.1007/JHEP06(2016)174
https://arxiv.org/abs/1605.04884
http://inspirehep.net/search?p=find+EPRINT+arXiv:1605.04884
https://arxiv.org/abs/1611.05856
http://inspirehep.net/search?p=find+EPRINT+arXiv:1611.05856
http://dx.doi.org/10.1016/S0370-2693(99)01037-0
https://arxiv.org/abs/hep-th/9907166
http://inspirehep.net/search?p=find+EPRINT+hep-th/9907166
http://dx.doi.org/10.1088/1126-6708/1999/09/025
http://dx.doi.org/10.1088/1126-6708/1999/09/025
https://arxiv.org/abs/hep-th/9908134
http://inspirehep.net/search?p=find+EPRINT+hep-th/9908134
http://dx.doi.org/10.1016/0550-3213(95)00261-P
https://arxiv.org/abs/hep-th/9503121
http://inspirehep.net/search?p=find+EPRINT+hep-th/9503121
http://dx.doi.org/10.1088/1126-6708/2005/07/045
https://arxiv.org/abs/hep-th/0503192
http://inspirehep.net/search?p=find+EPRINT+hep-th/0503192
http://dx.doi.org/10.1088/1126-6708/2005/05/069
https://arxiv.org/abs/hep-th/0503201
http://inspirehep.net/search?p=find+EPRINT+hep-th/0503201
http://dx.doi.org/10.1088/1126-6708/2006/06/018
https://arxiv.org/abs/hep-th/0512253
http://inspirehep.net/search?p=find+EPRINT+hep-th/0512253
http://dx.doi.org/10.1088/1126-6708/2004/09/023
https://arxiv.org/abs/hep-th/0312218
http://inspirehep.net/search?p=find+EPRINT+hep-th/0312218
http://dx.doi.org/10.1016/j.nuclphysb.2004.09.005
https://arxiv.org/abs/hep-th/0405215
http://inspirehep.net/search?p=find+EPRINT+hep-th/0405215
http://dx.doi.org/10.1088/1126-6708/2005/08/039
https://arxiv.org/abs/hep-th/0505187
http://inspirehep.net/search?p=find+EPRINT+hep-th/0505187
http://dx.doi.org/10.1088/1751-8113/47/45/455401
https://arxiv.org/abs/1308.4420
http://inspirehep.net/search?p=find+EPRINT+arXiv:1308.4420
http://dx.doi.org/10.1088/1126-6708/2005/11/039
https://arxiv.org/abs/hep-th/0509036
http://inspirehep.net/search?p=find+EPRINT+hep-th/0509036
http://dx.doi.org/10.1016/j.nuclphysb.2005.10.004
https://arxiv.org/abs/hep-th/0507021
http://inspirehep.net/search?p=find+EPRINT+hep-th/0507021
http://dx.doi.org/10.1088/1126-6708/2000/10/018
http://dx.doi.org/10.1088/1126-6708/2000/10/018
https://arxiv.org/abs/hep-th/0008030
http://inspirehep.net/search?p=find+EPRINT+hep-th/0008030
http://dx.doi.org/10.1103/PhysRevD.65.066005
https://arxiv.org/abs/hep-th/0103090
http://inspirehep.net/search?p=find+EPRINT+hep-th/0103090
http://dx.doi.org/10.1007/JHEP10(2016)045
http://dx.doi.org/10.1007/JHEP10(2016)045
https://arxiv.org/abs/1608.03570
http://inspirehep.net/search?p=find+EPRINT+arXiv:1608.03570

[70] G. Arutyunov and S. Frolov, Foundations of the AdSs x S° Superstring. Part I, J. Phys. A
42 (2009) 254003 [arXiv:0901.4937| [INSPIRE].

[71] T. Eguchi, P.B. Gilkey and A.J. Hanson, Gravitation, Gauge Theories and Differential
Geometry, Phys. Rept. 66 (1980) 213 [InSPIRE].

[72] B. Hoare and S.J. van Tongeren, On Jordanian deformations of AdSs and supergravity,
J. Phys. A 49 (2016) 434006 [arXiv:1605.03554] [INSPIRE].

[73] I. Kawaguchi, T. Matsumoto and K. Yoshida, A Jordanian deformation of AdS space in type
IIB supergravity, JHEP 06 (2014) 146 [arXiv:1402.6147] INSPIRE].

[74] D. Orlando, S. Reffert, J.-i. Sakamoto and K. Yoshida, Generalized type IIB supergravity
equations and non-Abelian classical r-matrices, J. Phys. A 49 (2016) 445403
[arXiv:1607.00795] INSPIRE].

— 96 —


http://dx.doi.org/10.1088/1751-8113/42/25/254003
http://dx.doi.org/10.1088/1751-8113/42/25/254003
https://arxiv.org/abs/0901.4937
http://inspirehep.net/search?p=find+EPRINT+arXiv:0901.4937
http://dx.doi.org/10.1016/0370-1573(80)90130-1
http://inspirehep.net/search?p=find+J+%22Phys.Rept.,66,213%22
http://dx.doi.org/10.1088/1751-8113/49/43/434006
https://arxiv.org/abs/1605.03554
http://inspirehep.net/search?p=find+EPRINT+arXiv:1605.03554
http://dx.doi.org/10.1007/JHEP06(2014)146
https://arxiv.org/abs/1402.6147
http://inspirehep.net/search?p=find+EPRINT+arXiv:1402.6147
http://dx.doi.org/10.1088/1751-8113/49/44/445403
https://arxiv.org/abs/1607.00795
http://inspirehep.net/search?p=find+EPRINT+arXiv:1607.00795

	Introduction
	Yang Baxter sigma-models
	Non-abelian T-duality technology
	Centrally-extended duality
	Applications
	Application 1: non-commutative deformations
	Application 2: marginal deformations
	Application 3: dipole deformations

	Concluding comment
	(Modified) supergravity conventions
	Conventions for algebras
	Further examples of deformations in AdS5
	Unimodular r-matrix
	Non-unimodular r-matrix


