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In this article we summarize the interplay between supersymmetry and integrable deformations of
superstring theory backgrounds. We start from a brief review of a recipe for the preserved Killing
spinors in TsT deformed backgrounds. Then a few examples in TsT deformations of flat space,
AdS5 × S5 , and AdS7 × S4 are presented. We also comment on the general Killing spinor formula
expressed only in terms of the bi-vector Θ, obtained by the Seiberg-Witten map.
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1. Introduction
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(1.1)

where ε (in/fin) are the Killing spinors in the initial/final backgrounds and ω(Θ) is a normalization
factor satisfying
! r
r
1 mn
1 mn
tan ω(θ )
Θ Θmn =
Θ Θmn .
(1.2)
2
2
This conjectured formula (1.1) has two features. First, it is expressed only in terms of an antisymmetric bi-vector Θ, which is also called a β -field [36, 37, 38]. It is referred to as noncommutativity on the dual gauge theory side as originally pointed out in [20] and developed in
1
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Ever since the discovery of integrable structures behind the AdS/CFT correspondence [3], the
recent study has focused on various applications of integrability techniques (for a comprehensive
review, see [4]). In the context of AdS5 /CFT4 duality, the Green-Schwarz superstring in AdS5 × S5
PSU(2,2|4)
can formulated as a sigma model for the supercoset SO(1,4)×SO(5)
[5] , whose associated superalgebras admit a Z4 grading [6]. With this Z4 structure, the classical integrability on the string theory
side is ensured in the sense of the existence of Lax pairs in the sigma model the above coset.
In order to extend and further confirm the AdS/CFT paradigm, one of the significant research
directions is to deform the AdS5 × S5 background while preserving integrability, leading to deformed variations of the AdS/CFT correspondence. The so-called Yang-Baxter (YB) deformation
[7, 8, 9, 10] is a systematic way of performing integrable deformations [11, 12]. It is simply characterised by classical r-matrices ri j satisfying the classical Yang-Baxter equation (CYBE). Nowadays, once we have encoded a certain r-matrix into the Yang-Baxter deformed sigma model with
the supercoset construction [13, 16], we are in a position to systematically generate the corresponding data of the integrable deformed string theory backgrounds. This systematised machinery has
led to a large amount of new integrable solutions of superstring theory. Also, various examples of
the AdS/CFT duality [14, 15, 50] were subsequently revisited and interpreted as YB deformations.
Integrability is so powerful that it allows exact calculations even at the finite coupling and
without relying on supersymmetries. Therefore, the existence of supersymmetry is irrelevant from
the viewpoint of integrability. On the other hand, when we aim to realize deformed supersymmetric
gauge theories via branes in the integrable deformed string theory backgrounds, such as the Ωbackground [17], it is essential to explicitly obtain the Killing spinors. For example, see [18].
Thus, in the spirit of realizing supersymmetric field theories from integrable deformed backgrounds, we focused on the interplay between supersymmetry and YB deformations. In [1], we
built a recipe for an explicit form of Killing spinors in a simple class of YB deformed backgrounds,
and thereby studied various examples. These backgrounds are labelled by unimodular r-matrices
and realized by the so-called TsT transformation. It utilizes the two-torus and consists of two Tdualities and an angular shift [19, 20, 21, 22, 23, 24]. Motivated by the notion of M-theory T-duality
[25, 26, 27], we also explicitly computed the Killing spinors in the M-theory equivalence of TsT
transformations of the AdS7 × S4 background.
Moreover, analyzing TsT examples on a case-by-case basis, we also empirically deduced a
general Killing spinor formula given by
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[41, 42, 43, 44, 45]. The Θ-parameter is obtained by applying the (generalized) Seiberg-Witten
map [28, 29]:
Gmn = (g − Bg−1 B)mn ,
mn
Θmn − (g + B)−1 B(g − B)−1
,
(1.3)

1/2
det(g + B)
,
Gs = gs
detg

1
LK ε ≡ K m ∇m ε + (∇K)mn Γmn ε = 0 ,
4

(1.4)

where the Killing vectors are denoted by K = K m ∂m . Note that if the Killing vector is K = ∂z
and the background allows for a U(1) isometry in the z-direction, then the Kosmann Lie derivative
along ∂z simply becomes L∂z ε = ∂z ε .
To extend the availability of our conjecture (1.1), we focused on YB deformations beyond
TsT transformations in our subsequent work [2]. The examples discussed there are, for example,
characterized by classical r-matrices of higher ranks [39] or non-unimodular r-matrices [40]. In
particular, the non-unimodular cases lead to deformed backgrounds, which do not satisfy the equations of motion in the conventional supergravity, but the generalized supergravity [34]. For the
cases beyond TsT deformations, we tested the general Killing spinor formula (1.1) by directly substituting it into supersymmetry variations in the standard and generalized supergravities [35]. As
remarked in conclusions, we corroborated the validity of the Killing spinor formula (1.1) beyond
TsT examples.
The rest of the article is organized as follows. In section 2, I review how to construct a Killing
spinor in the TsT deformed backgrounds. In section 3, I present a couple of representative examples
to show how our construction of Killing spinors can be applied. The examples range over TsT
transformations of flat space and AdS5 × S5 , and AdS7 × S4 .

2. Recipe for Killing spinors in TsT deformed backgrounds
First, let us review the effect of T-duality on Killing spinors. We consider two configurations in
type II superstring theories, which are T-dual to each other. Suppose that the initial background is
supersymmetric. To preserve supersymmetry after T-duality along z-direction, the Killing spinors
in the doublet notation ε = (ε+ , ε− )T have to transform as
ε̃+ = −(gzz )−1/2 Γz ε+ ,

ε̃− = ε− .

(2.1)

provided that the Kosmann Lie derivative along ∂z vanishes:
L∂z ε = ∂z ε = 0 ,
2

(2.2)
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where gmn , Bmn and gs are the closed string metric, B2 -field, and string coupling, respectively. Also,
Gmn and Gs are the open string metric and coupling.
Second, the formula (1.1) has a certain projection matrix ΠProj , which removes the dependence of T-duality directions from spinors, and then breaks supersymmetries by parts [30]. In fact,
the projectors can be derived by demanding vanishing Kosmann Lie derivatives along the Killing
vectors in the T-duality directions [31, 32, 33]:
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where Γz has a curved index and gzz is the (z, z)-component of the metric. The factor (gzz )−1/2 Γz
is invariant under T-duality along z-direction. The condition (2.2) literally states that the Killing
spinor has to be independent of isometry direction [30].
Next, we review the TsT transformation, comprising T-duality, angular shift, and T-duality.
Suppose that the type II string theory background is compactified on a two-torus generated by two
isometry directions u, v. Then the TsT transformation, denoted by (u, v)λ , is given as follows:

(2.3)

where λ is a constant parameter. As remarked earlier, this solution generating technique corresponds to unimodular r-matrices in the context of Yang-Baxter deformations.
Keeping the above rule (2.3) in mind, we can construct the following relation between Killing
spinors in the initial and final configurations via (u, v)λ :
(fin)

(fin) (in)

(fin) (in) Proj
Γu Π ε+ ,

= (guu guu )−1/2 Γu

ε+

(fin)

ε−

= ΠProj ε−

(2.4)

Note that the projection matrix ΠProj has to be inserted such that the dependence of T-duality and
shift directions has to be removed from the Killing spinors. The projector can be obtained just by
reading explicitly the initial Killing spinor, or by combining both Kosmann Lie derivative along
T-dual/shift directions and supersymmetry variations for fermions.
The TsT transformation can be uplifted to M-theory using a three-torus generated by u, v, and
w directions [46, 47]. The M-theory TsT transformation, denoted by (u, v, w)λ , consists of TsT
transformation and dimensional reduction/oxidation between type IIA and M-theory backgrounds:


1. reduction on w
(u, v, w)λ ≡ 2. TsT (u, v)λ


3. oxidation with w .

(2.5)

Recall a relation between the Killing spinors in M-theory and type IIA ([48], for example):
εM = e−ΦIIA /6 εIIA

(2.6)

where Φ is a dilaton. The combination of (2.4) with (2.6) leads to the transformation rule for
Killing spinors under (u, v, w)λ :
(fin)
εM


 h
(in)
(fin)
ΦIIA −ΦIIA /6

=e

i
(in)
(fin)
(in)
(fin) (in)
Π− + (guu,IIA guu,IIA )−1/2 Γu,IIA Γu,IIA Π+ εM ,

(2.7)

where Π± are projectors for the chirality defined in type IIA.

3. Applications
Let us apply the recipe (2.4) and (2.7) to concrete examples. These representative examples
range over TsT deformations of flat space, AdS5 × S5 , and AdS7 × S4 .
3
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1. T-duality on u : u → ũ
(u, v)λ ≡ 2. shift v by λ ũ : v → v + λ ũ


3. T-duality on ũ : ũ → u ,
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3.1 Ω-deformation
We start from a ten-dimensional flat spacetime, where two 2-planes are expressed by two sets
of polar coordinates (ρ1 , φ1 ) and (ρ2 , φ2 ):
2
9

ds2 = −(dx0 )2 + (dx1 )2 + ∑ dρi2 + ρi2 dφi2 + ∑ (dxk )2 .
i=1

(3.1)

k=6

2
The TsT transformation (x1 , φ1 +φ
2 )λ leads to the following supersymmetric configuration:
"
#

2

9

−2Φ

i=1

i=1

k=6

e

2

=∆ ,


B2 = λ ∆−2 dx1 ∧ ρ12 dφ1 + ρ22 dφ2 ,

∆ = 1 + λ 2 ρ12 + ρ22 .
(3.2)
This background was studied in [17] for realizing the string theory realization of Ω-deformation
[49] and studying deformed supersymmetric gauge theories in various dimensions via probe branes.
Following the recipe (2.4), one finds the explicit form of the Killing spinor as follows:
(fin)

ε+

= ∆−1 (1 − λ (ρ1 Γx1 φ1 + ρ2 Γx1 φ2 ))ε+ ,

where
ε+ + iε− = e

φ1 −φ2
2 Γρ1 φ1

ΠProj ε0

(fin)

ε−

= ε− .

with ε0 : constant .

(3.3)

(3.4)

−
In the above formula, we inserted one projector to remove the φ+ +φ
2 -dependence, since the U(1)
isometry acts on x1 freely and so the initial Killing spinor is independent of x1 :

1
ΠProj = (1 + Γρ1 φ1 ρ2 φ2 ) ,
(3.5)
2
where the Gamma matrices have flat indices. As a result, the supersymmetry is reduced by half
due to one projector.
Applying the Seiberg-Witten map to the background (3.2), we obtain the bi-vector
Θ = −λ ∂x1 ∧ (∂φ1 + ∂φ2 ) .

(3.6)

It is remarkable to note that we can reconstruct the Killing spinor using the conjectured formula
(1.1) as well as the concrete bi-vector Θ (3.6).
3.2 Lunin-Maldacena
The next example is obtained by TsT transformation of AdS5 × S5 [50]. The deformation acts
only on S5 . The metric of undeformed AdS5 × S5 background is written as
3

ds2 = ds2AdS5 + ∑ dρi2 + ρi2 dφi2



i=1

=

ds2AdS5

+ dα 2 + sin2 α dθ 2 + cos2 α (dψ − dϕ2 )2
+ sin2 α cos2 θ (dψ + dϕ1 + dϕ2 )2 + sin2 α sin2 θ (dψ − dϕ1 )2 ,
4

(3.7)
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2

ds2 = −(dx0 )2 + ∆−2 (dx1 )2 + ∑ ρi2 dφi2 + λ 2 ρ12 ρ22 (dφ1 − dφ2 )2 + ∑ dρi2 + ∑ (dxk )2 ,
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where we performed the following identifications of angular variables:
φ1 = ψ − ϕ1 ,

φ2 = ψ + ϕ1 + ϕ2 ,

φ3 = ψ − ϕ2 .

(3.8)

ρ3 = cos α .

(3.9)

Moreover, the ρi ’s, i = 1, 2, 3, are rewritten as
ρ1 = sin α cos θ ,

ρ2 = sin α sin θ ,

ds2 = dr2 + e2r ηµν dxµ dxν + dα 2 + sin2 α dθ 2
−2

+∆

!

3

∑

ρi2 dφi2 + λ 2 ρ12 ρ22 ρ32 (dφ1 + dφ2 + dφ3 )2

,

i=1

B2 = −λ ∆−2 (ρ12 ρ22 dφ1 ∧ dφ2 + ρ22 ρ32 dφ2 ∧ dφ3 + ρ32 ρ12 dφ3 ∧ dφ1 ) ,

(3.10)

e−2Φ = ∆2
C2 = λ sin θ cos θ sin4 α dθ ∧ (dφ1 + dφ2 + dφ3 ) ,
C4 = e4r dx0 ∧ dx1 ∧ dx2 ∧ dx3 + sin θ cos θ sin4 α dθ ∧ dφ1 ∧ dφ2 ∧ dφ3 .
∆2 = 1 + λ 2 (ρ12 ρ22 + ρ22 ρ32 + ρ32 ρ12 ) ,

where ηµν = diag(−, +, +, +) , µ, ν = 0, 1, 2, 3 . In this case, we need two projectors to get rid of
ϕ1 - and ϕ2 -dependences from the Killing spinors. Indeed, the product of these projectors is given
by
1
1
(3.11)
ΠProj = (1 − Γθ1 φ2 θ2 φ1 ) · (1 + γ Γφ3 θ1 φ2 ) ,
2
2
where γ is a ten-dimensional chirality matrix γ = Γ0123rθ1 θ2 φ1 φ2 φ3 . Therefore, one preserves the
1
4 -supersymmetry after the deformation. The resulting Killing spinors are of the form
(fin)

ε+

i
h
(in)
= ∆−1 1 + λ (ρ1 ρ2 Γφ1 φ2 + ρ2 ρ3 Γφ2 φ3 + ρ3 ρ1 Γφ3 φ1 ) ΠProj ε+ ,

(fin)

ε−

(in)

= ΠProj ε− ,
(3.12)

where the undeformed Killing spinor is given by
(in)
(in)
ε+ + iε−

=e

i
2 rγΓr



xµ 
1+
iγ Γµ + Γr Γµ
2

(3.13)

−θ2 γΓθ2 /2 −φ3 γΓφ3 /2 θ1 Γθ2 θ1 /2 φ1 Γθ2 φ1 /2 φ2 Γθ1 φ2 /2

×e

e

e

e

e

ε0 ,

where ε0 is a constant spinor.
As in the previous example, (3.12) can be rewritten using the general formula (1.1) and the
following bi-vector:
Θ = −λ ∂ϕ1 ∧ ∂ϕ2 = λ (∂φ1 ∧ ∂φ2 + ∂φ2 ∧ ∂φ3 + ∂φ3 ∧ ∂φ1 ) .
5

(3.14)

PoS(CORFU2018)118

One of the possible supersymmetric TsT transformations is (ϕ1 , ϕ2 )λ . This leads to the following
deformed background:
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3.3 M-theory TsT
Finally, we present an example of M-theory TsT transformations on AdS7 × S4 . We act on the
deformation only on AdS7 by introducing an extra boundary condition. The starting background is
given by
!
2

ds2 = dr2 + er −(dx0 )2 + (dx1 )2 + ∑ (dρi2 + ρi2 dϕi2 )
i=1

+ dθ22 + sin2 θ2 (dθ12 + cos2 θ1 dφ12 + sin2 θ1 dφ22 ) .

(3.15)

2
Then we assume that x1 is periodic. Taking the three-torus generated by x1 , φ+ = φ1 +φ
2 , and
ϕ1 +ϕ2
1
ϕ+ = 2 directions, we perform the M-theory TsT transformation (φ+ , x , ϕ+ )λ to obtain
"
!
#
2
(ρi2 dϕi )2
2
2/3
2
r
0 2
1 2
2
2
2
2
2
2
ds = ∆
dr + e −(dx ) + (dx ) + ∑ (dρi + ρi dϕi + 2
) + sin 2θ1 sin θ2 dφ− ,
ρ1 + ρ22
i=1

3
C3 = − cos 2θ1 sin3 θ2 dθ2 ∧ dφ1 ∧ dφ2
4


ρ12 − ρ22
1 − ∆2 1
dx ∧ cos 2θ1 dφ− ∧ dϕ+ + 2 2
(dφ+ + 3 cos 2θ1 dφ− ) ∧ dϕ− ,
+
λ ∆2
ρ1 + ρ22
∆2 = 1 + λ 2 e2r sin2 θ2 (ρ12 + ρ22 ) .
(3.16)
In this example, none of U(1) isometries act freely on any direction of the three-torus. Therefore,
we need to insert three projection matrices into Killing spinors. The whole projector is given by
1
1
1
ΠProj = (1 + Γθ2 φ1 θ1 φ2 ) · (1 + γ Γr ) · (1 + Γρ1 ϕ1 ρ2 ϕ2 ) ,
2
2
2

(3.17)

with which we preserve the 18 -supersymmetry under (φ+ , x1 , ϕ+ )λ . Following the recipe (2.7), we
can explicitly write down the following Killing spinor:
h

 i
(fin)
εM = ∆1/6 Π− + ∆−1 1 − λ er sin θ2 (ρ12 + ρ22 )1/2 (cos θ1 Γφ1 x1 + sin θ1 Γφ2 x1 ) Π+ εM (3.18)
with
r

εM = e 4 γ Γr e

ϕ− Γρ1 ϕ1

θ2
γΓ

e2

θ2

−

e

θ1
2 Γθ 1 θ 2

e

φ− Γθ2 φ1

ΠProj ε0 ,

(3.19)

where γ = Γθ1 θ2 φ1 φ2 and ε0 is a constant spinor.

4. Comments and conclusions
In this article, we reviewed our recent work [1] on the interplay between supersymmetry and
integrable deformations of superstring theory backgrounds. Motivated by our interests in constructing deformed supersymmetric gauge theories realized from the integrable deformed backgrounds,
we focused on the amount of preserved supersymmetries, or Killing spinors. The deformations
we discussed can be characterized by unimodular classical r-matrices, which satisfy the homogenous CYBE. They can be realized as TsT transformations on the two-torus in the string theory
backgrounds.
6
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3
C3 = − cos 2θ1 sin3 θ2 dθ2 ∧ dφ1 ∧ dφ2 .
4
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• The first example in this arcitle, Ω-deformation, was interpreted as a TsT transformation.
Therefore it turned out to be integrable. It would be interesting to construct the gravity dual
of the Ω-deformed gauge theory. It will be interesting to relate our construction to [53] .
• As for M-theory TsT transformation, it would be interesting to pursue a Killing spinor
formula written only in terms of a tri-vector. This might be related to the notion of noncommutativity in M-theory. It might be instructive to revisit [47] using the so-called generalized Θ-parameter [51].
• In [2], we derived an algebraic equation to extract a projector matrix ΠProj using only the
Θ-parameter:
[Θmn Γm S Γn + ∇m Θnp Γm np − 4∇m Θmn Γn ] ΠProj = 0 ,
(4.1)
where S are contributions from Ramond-Ramond fluxes. For the derivation we assumed that
Kosmann Lie derivatives along all the Killing vectors contained in the bi-Killing structure
of the bi-vector Θ vanish in the undeformed background. We believe that this equation
can be more formally derived by analyzing the supersymmetry variations in the deformed
background using the Θ-expansion as performed in [52]. Or the supersymmetry variation in
the β -supergravity [54] would be useful.
Acknowledgments: It is pleasure to thank Domenico Orlando, Susanne Reffert, and Kentaroh
Yoshida for collaboration on the topics summarized in this article. I am also grateful to David
S. Berman, Carlos Núñez, , Eoin Ó Colgáin, Erik Plauschinn, Jun-Ichi Sakamoto, Yuho Sakatani,
Dimitris Skliros, and Stijn van Tongeren for enlightening and fruitful discussions and comments. I
acknowledge the hospitality of Humboldt University of Berlin and Ludwig Maximilian University
of Munich.
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Our main result is the explicit formula of Killing spinors in the TsT deformed backgrounds.
Following the T-duality rule for Killing spinors, we kept track of Killing spinors set by step in the
process of TsT deformations. As such we constructed a concise recipe for Killing spinors under
TsT transformations. Here we reviewed a couple of representative examples ranging over the TsT
deformation of flat space, AdS5 × S5 , and AdS7 × S4 . Remarkably, we found that each result can be
reconstructed in some general formula (1.1). This general Killing spinor formula is expressed only
in terms of the anti-symmetric bi-vector Θ, obtained by formally applying the Seiberg-Witten map.
Moreover, it has a projector matrix to remove the dependence of isometry directions. This projector
can be derived by Kosmann Lie derivatives along T-duality directions in a frame independent way.
Let us further comment on the general Killing spinor formula (1.1). This formula was empirically found through various concrete examples of TsT deformed backgrounds. To confirm its
applicability beyond TsT transformations, we further investigated more complicated Yang-Baxter
deformations, characterized by classical r-matrices listed in [39, 40]. In particular, we applied our
general formula for checking the preservation of supersymmetries in the non-abelian unimodular
rank-four cases in [39]. We evaluated supersymmetry variations for fermions using our genera formula combined with concrete Θ-parameters. Consequently, we corroborated that our conjectured
formula applied even to non-TsT examples.
Finally, we mention a few directions of further investigations. We hope to address them soon.

Yuta Sekiguchi

Killing spinors from classical r-matrices

References
[1] D. Orlando, S. Reffert, Y. Sekiguchi and K. Yoshida, Killing spinors from classical r-matrices, J.
Phys. A 51 (2018) no.39, 395401 [arXiv:1805.00948 [hep-th]].
[2] D. Orlando, S. Reffert, Y. Sekiguchi and K. Yoshida, SUSY and the bi-vector, arXiv:1811.11764
[hep-th].
[3] J. M. Maldacena, The Large N limit of superconformal field theories and supergravity, Int. J. Theor.
Phys. 38 (1999) 1113 [Adv. Theor. Math. Phys. 2 (1998) 231] [hep-th/9711200].

[5] R. R. Metsaev and A. A. Tseytlin, Type IIB superstring action in AdS(5) x S**5 background, Nucl.
Phys. B 533 (1998) 109 [hep-th/9805028].
[6] I. Bena, J. Polchinski and R. Roiban, Hidden symmetries of the AdS(5) x S**5 superstring,” Phys.
Rev. D 69 (2004) 046002 [hep-th/0305116].
[7] C. Klimcik, Yang-Baxter sigma models and dS/AdS T duality, JHEP 0212 (2002) 051
[hep-th/0210095].
[8] C. Klimcik, On integrability of the Yang-Baxter sigma-model, J. Math. Phys. 50 (2009) 043508
[arXiv:0802.3518 [hep-th]].
[9] F. Delduc, M. Magro and B. Vicedo, On classical q-deformations of integrable sigma-models, JHEP
1311 (2013) 192 [arXiv:1308.3581 [hep-th]].
[10] T. Matsumoto and K. Yoshida, Yang–Baxter sigma models based on the CYBE, Nucl. Phys. B 893
(2015) 287 [arXiv:1501.03665 [hep-th]].
[11] F. Delduc, M. Magro and B. Vicedo, An integrable deformation of the AdS5 × S5 superstring action,
Phys. Rev. Lett. 112 (2014) no.5, 051601 [arXiv:1309.5850 [hep-th]].
[12] I. Kawaguchi, T. Matsumoto and K. Yoshida, A Jordanian deformation of AdS space in type IIB
supergravity, JHEP 1406 (2014) 146 [arXiv:1402.6147 [hep-th]].
[13] H. Kyono and K. Yoshida, Supercoset construction of Yang-Baxter deformed AdS5 ×S5 backgrounds,
PTEP 2016 (2016) no.8, 083B03 [arXiv:1605.02519 [hep-th]].
[14] J. M. Maldacena and J. G. Russo, Large N limit of noncommutative gauge theories, JHEP 9909
(1999) 025 [hep-th/9908134].
[15] A. Hashimoto and N. Itzhaki, Noncommutative Yang-Mills and the AdS / CFT correspondence, Phys.
Lett. B 465 (1999) 142 [hep-th/9907166].
[16] G. Arutyunov, R. Borsato and S. Frolov, Puzzles of η-deformed AdS5 × S5 , JHEP 1512 (2015) 049
[arXiv:1507.04239 [hep-th]].
[17] S. Hellerman, D. Orlando and S. Reffert, String theory of the Omega deformation, JHEP 1201 (2012)
148 [arXiv:1106.0279 [hep-th]].
[18] N. Lambert, D. Orlando, S. Reffert and Y. Sekiguchi, Extended Gauge Theory Deformations
From Flux Backgrounds, JHEP 1806 (2018) 136 [arXiv:1803.05916 [hep-th]].
[19] T. Matsumoto and K. Yoshida, Lunin-Maldacena backgrounds from the classical Yang-Baxter
equation - towards the gravity/CYBE correspondence, JHEP 1406 (2014) 135 [arXiv:1404.1838
[hep-th]].

8

PoS(CORFU2018)118

[4] N. Beisert et al., Review of AdS/CFT Integrability: An Overview, Lett. Math. Phys. 99 (2012) 3
[arXiv:1012.3982 [hep-th]].

Yuta Sekiguchi

Killing spinors from classical r-matrices

[20] T. Matsumoto and K. Yoshida, Integrability of classical strings dual for noncommutative gauge
theories, JHEP 1406 (2014) 163 [arXiv:1404.3657 [hep-th]].
[21] T. Matsumoto and K. Yoshida, Yang-Baxter deformations and string dualities, JHEP 1503 (2015) 137
[arXiv:1412.3658 [hep-th]].
[22] T. Matsumoto and K. Yoshida, Schrödinger geometries arising from Yang-Baxter deformations, JHEP
1504 (2015) 180 [arXiv:1502.00740 [hep-th]].
[23] T. Matsumoto, D. Orlando, S. Reffert, J. i. Sakamoto and K. Yoshida, Yang-Baxter deformations of
Minkowski spacetime, JHEP 1510 (2015) 185 [arXiv:1505.04553 [hep-th]].

[25] A. Sen, T duality of p-branes, Mod. Phys. Lett. A 11 (1996) 827 [hep-th/9512203].
[26] O. Aharony, String theory dualities from M theory, Nucl. Phys. B 476 (1996) 470 [hep-th/9604103].
[27] O. J. Ganor, S. Ramgoolam and W. Taylor, Branes, fluxes and duality in M(atrix) theory, Nucl. Phys.
B 492 (1997) 191 [hep-th/9611202].
[28] M. J. Duff, Duality Rotations in String Theory, Nucl. Phys. B 335 (1990) 610.
[29] N. Seiberg and E. Witten, String theory and noncommutative geometry, JHEP 9909 (1999) 032
[hep-th/9908142].
[30] E. Bergshoeff, R. Kallosh and T. Ortin, Duality versus supersymmetry and compactification, Phys.
Rev. D 51 (1995) 3009 [hep-th/9410230].
[31] Y. Kosmann, Dérivées de Lie des spineurs, Annali di Matematica (1971) 91: 317
[32] K. Sfetsos and D. C. Thompson, On non-abelian T-dual geometries with Ramond fluxes, Nucl. Phys.
B 846 (2011) 21 [arXiv:1012.1320 [hep-th]].
[33] Ö. Kelekci, Y. Lozano, N. T. Macpherson and E. Ó. Colgáin, Supersymmetry and non-Abelian
T-duality in type II supergravity, Class. Quant. Grav. 32 (2015) no.3, 035014 [arXiv:1409.7406
[hep-th]].
[34] G. Arutyunov, S. Frolov, B. Hoare, R. Roiban and A. A. Tseytlin, Scale invariance of the η-deformed
AdS5 × S5 superstring, T-duality and modified type II equations, Nucl. Phys. B 903 (2016) 262
[arXiv:1511.05795 [hep-th]].
[35] L. Wulff and A. A. Tseytlin, Kappa-symmetry of superstring sigma model and generalized 10d
supergravity equations, JHEP 1606 (2016) 174 [arXiv:1605.04884 [hep-th]].
[36] D. Andriot and A. Betz, β -supergravity: a ten-dimensional theory with non-geometric fluxes, and its
geometric framework, JHEP 1312 (2013) 083 [arXiv:1306.4381 [hep-th]].
[37] J. J. Fernandez-Melgarejo, J. i. Sakamoto, Y. Sakatani and K. Yoshida, T -folds from Yang-Baxter
deformations, JHEP 1712 (2017) 108 [arXiv:1710.06849 [hep-th]].
[38] J. I. Sakamoto and Y. Sakatani, Local β -deformations and Yang-Baxter sigma model, JHEP 1806
(2018) 147 [arXiv:1803.05903 [hep-th]].
[39] R. Borsato and L. Wulff, Target space supergeometry of η and λ -deformed strings, JHEP 1610
(2016) 045 [arXiv:1608.03570 [hep-th]].

9

PoS(CORFU2018)118

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

Yuta Sekiguchi

Killing spinors from classical r-matrices

[40] 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) no.44, 445403 [arXiv:1607.00795
[hep-th]].
[41] S. J. van Tongeren, On classical Yang-Baxter based deformations of the AdS5 × S5 superstring, JHEP
1506 (2015) 048 [arXiv:1504.05516 [hep-th]].
[42] S. J. van Tongeren, Yang–Baxter deformations, AdS/CFT, and twist-noncommutative gauge theory,
Nucl. Phys. B 904 (2016) 148 [arXiv:1506.01023 [hep-th]].

[44] T. Araujo, I. Bakhmatov, E. Ó. Colgáin, J. Sakamoto, M. M. Sheikh-Jabbari and K. Yoshida,
Yang-Baxter σ -models, conformal twists, and noncommutative Yang-Mills theory, Phys. Rev. D 95
(2017) no.10, 105006 [arXiv:1702.02861 [hep-th]].
[45] T. Araujo, I. Bakhmatov, E. Ó. Colgáin, J. i. Sakamoto, M. M. Sheikh-Jabbari and K. Yoshida,
Conformal twists, Yang–Baxter σ -models and holographic noncommutativity, J. Phys. A 51 (2018)
no.23, 235401 [arXiv:1705.02063 [hep-th]].
[46] J. P. Gauntlett, S. Lee, T. Mateos and D. Waldram, Marginal deformations of field theories with
AdS(4) duals, JHEP 0508 (2005) 030 [hep-th/0505207].
[47] D. S. Berman and L. C. Tadrowski, M-theory brane deformations, Nucl. Phys. B 795 (2008) 201
[arXiv:0709.3059 [hep-th]].
[48] P. M. Saffin, Type IIA Killing spinors and calibrations, Phys. Rev. D 71 (2005) 025018
[hep-th/0407156].
[49] N. A. Nekrasov, Seiberg-Witten prepotential from instanton counting, Adv. Theor. Math. Phys. 7
(2003) no.5, 831 [hep-th/0206161].
[50] O. Lunin and J. M. Maldacena, Deforming field theories with U(1) x U(1) global symmetry and their
gravity duals, JHEP 0505 (2005) 033 [hep-th/0502086].
[51] D. S. Berman, M. Cederwall, U. Gran, H. Larsson, M. Nielsen, B. E. W. Nilsson and P. Sundell,
Deformation independent open brane metrics and generalized theta parameters, JHEP 0202 (2002)
012 [hep-th/0109107].
[52] I. Bakhmatov, E. Ó Colgáin, M. M. Sheikh-Jabbari and H. Yavartanoo, Yang-Baxter Deformations
Beyond Coset Spaces (a slick way to do TsT), JHEP 1806 (2018) 161 [arXiv:1803.07498 [hep-th]].
[53] N. Bobev, F. F. Gautason and K. Hristov, The Holographic Dual of the Ω-background,
arXiv:1903.05095 [hep-th].
[54] D. Andriot and A. Betz, Supersymmetry with non-geometric fluxes, or a β -twist in Generalized
Geometry and Dirac operator, JHEP 1504 (2015) 006 [arXiv:1411.6640 [hep-th]].

10

PoS(CORFU2018)118

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

