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Introduction

1 Turning on fluxes implies that the internal manifold is of a
generalized type.

2 A supersymmetric solution of the motion equations implies
that the KSE are satisfied.

3 By using the pure spinor formalism we can extract
topological information about the compact space.

4 The fluxes of the global solutions are entirely codified in
the geometry of a auxiliary K3 fibration over CP1.
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Low energy limit of Type IIB string theory

S =
1

2κ10

∫
d10x
√
−g
(
e−2φ

[
R+ (∇φ)2 − 1

6
H2

]
−

− 1

2
F 2

1 −
1

12
F 2

3 −
1

120
F 2

5

)
− 1

4κ10

∫
C4 ∧H3 ∧ F3

where H = dB, Fn = dHC = dC −H ∧ C and the Bianchi
identities are

dH = 0 , dHF = 0 (1)
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A particularly elegant form of the KSE is given by

dH(e3A−φΦ1) = 0 (2)

dH(e2A−φReΦ2) = 0 (3)

dH(e4A−φImΦ2) =
e4A

8
∗ λ(F ) , (4)

which specify two nowhere vanishing polyforms 1

Φ1 = −1

8
K ∧

(
sinα e−ij + i cosα Ω2

)
Φ2 =

e−iθ

8
e

1
2
K∧K̄ (cosα e−ij − i sinα Ω2

)
(5)

1The SU(2) structure can be embedded into SU(3) via
J = j + i

2
K ∧ K̄, Ω3 = K ∧ Ω2

4 / 11



Type IIB
vacua from
G-theory

Based on:
arXiv:

1411.4786,
1411.4787

Introduction

Framework

Examples

Conclusions

Solution class A

α = 0, θ = π/2

Φ1 = − i

8
Ω3 Φ2 = − i

8
e−iJ (6)

The Eqs. (2-4) leads to

d(e3A−φΩ3) = d(e2A−φJ) = H ∧ J = H ∧ Ω = 0 (7)

dC4 − dB ∧ C2 =
1

2
dc[eφ−4A Ĵ ∧ Ĵ ]

dC2 − C0 dB = e−φdcB

dC0 = −dce−φ
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Example A

5 Holomorphic functions

Ω3 = eφ−3A h dz ∧ (dy1 + i dy4) ∧ (dy2 + idy3)

J = eφ−2A
[
dy1 ∧ dy4 + dy2 ∧ dy3

]
+

i

2
e2D |h|2 dz ∧ dz̄ .

Which can be written as

ds
2

= e
2A

3∑
µ=0

dx
µ
dxµ + e

φ−2A
4∑

m,n=1

δmndy
m
dy
n

+ e
−2A|h(z)|2dzdz̄

e
−φ

= τ2, C0 = τ1,

B = −
1

τ2
β
(a)
2 χ

−
a C2 =

(
β
(a)
1 −

τ1

τ2
β
(a)
2

)
χ
−
a ,

C4 =

(
−σ1 +

2

τ2

~β1 · ~β2 −
τ1

τ22

~β2 · ~β2

)
dy

1 ∧ dy2 ∧ dy3 ∧ dy4 , (8)
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Solution class B

α = π/2, θ = 0

Φ1 = −1

8
K e−ij Φ2 = − i

8
Ω2 e

1
2
K∧K̄ (9)

The Eqs. (2-4) leads to

d(e3A−φK) = K∧d(B+ij) = d(e2A−φIm Ω2) = H∧Im Ω2 = 0

dC0 = 0 (10)

dC2 − C0dB = dc(e−2A ∗4 ReΩ̂2) (11)

dC4 − dB ∧ C2 = 0 . (12)
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Example B

5 Holomorphic functions

Ω2 = eφ(dy1 + i dy4) ∧ (dy2 + i dy3)

j = τ2dy
1 ∧ dy4 + σ2dy

2 ∧ dy3 − β(1)
2 χ−

2 + β
(2)
2 χ−

1 . (13)

Which can be written as

gmn =


τ2 −β(1)

2 −β(2)
2 0

−β(1)
2 σ2 0 β

(2)
2

−β(2)
2 0 σ2 −β(1)

2

0 β
(2)
2 −β(1)

2 τ2

 (14)

ds
2

=

3∑
µ=0

dx
µ
dxµ +

4∑
m,n=1

gmndy
m

dy
n

+ e
2φ|h(z)|2dzdz̄

B = τ1dy
1 ∧ dy4 + σ1dy

2 ∧ dy3 − β(1)
1 χ

−
2 + β

(2)
1 χ

−
1 ,

C0 = C2 = C4 = 0 (15)
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Solution class C

α = 0, θ = π

Φ1 =
1

8
Ω3 , Φ2 = −1

8
e−iJ . (16)

The Eqs. (2-4) leads to

d(e3A−φΩ3) = d(e2A−φ) = H = dJ ∧ J = 0

dC0 = 0,

dC2 = −dc(e−2Aj),

dC4 = 0 . (17)
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Example C

4 Holomorphic functions

Ω2 = (dy1 + i dy4) ∧ (dy2 + i dy3) (18)

j = e2A
[
τ2dy

1 ∧ dy4 + σ2dy
2 ∧ dy3 − β(1)

2 χ−
2 + β

(2)
2 χ−

1

]

Which can be written as

gmn = e
2A


τ2 −β(1)

2 −β(2)
2 0

−β(1)
2 σ2 0 β

(2)
2

−β(2)
2 0 σ2 −β(1)

2

0 β
(2)
2 −β(1)

2 τ2

 (19)

ds
2

= e
2A

3∑
µ=0

dx
µ
dxµ +

4∑
m,n=1

gmndy
m
dy
n

+ e
−2A|h(z)|2dzdz̄ ,

C2 = τ1dy
1 ∧ dy4 + σ1dy

2 ∧ dy3 − β(1)
1 χ

−
2 + β

(2)
1 χ

−
1 ,

C0 = C2 = C4 = 0 . (20)
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Conclusions

1 We presented explicit solutions where the ten-dimensional
spacetime takes the local form R1,3 ×M4 × Σ, with M4 a
generalized complex manifold with SU(2) structure and Σ
an open subset of C.

2 We display explicit examples for M4 = T 4 specified by up
to four holomorphic functions. These solutions can be
viewed as supersymmetric solutions of N = (2, 2) maximal
supergravity in six dimensions with a set of scalar fields
varying over the z-plane.

11 / 11



Type IIB
vacua from
G-theory

Based on:
arXiv:

1411.4786,
1411.4787

Introduction

Framework

Examples

Conclusions

Conclusions

1 We presented explicit solutions where the ten-dimensional
spacetime takes the local form R1,3 ×M4 × Σ, with M4 a
generalized complex manifold with SU(2) structure and Σ
an open subset of C.

2 We display explicit examples for M4 = T 4 specified by up
to four holomorphic functions. These solutions can be
viewed as supersymmetric solutions of N = (2, 2) maximal
supergravity in six dimensions with a set of scalar fields
varying over the z-plane.

11 / 11


	Introduction
	Framework
	Examples
	Conclusions

