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Motivations and Backgrounds

The AdS/CFT correspondence: recent interest in six-dimensional
N = (1, 0) superconformal field theory (SCFT)
Gauged supergravity:

N = 2 seven-dimensional gauged supergravity provides a gravity
dual of N = (1, 0) SCFTs.
Pure N = 2 gauged supergravity cannot accommodate all of the
possible N = (1, 0) SCFTs.
Matter-coupled gauged supergravity without topological mass
term does not admit AdS7 critical points.

The gauged supergravity of interest here is N = 2 SO(4) gauged
supergravity in seven dimensions with topological mass term for
the three-form field.
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Eleven-dimensional supergravity

Field content: (eA
M,ΨM,AMNP), M,N = 0, . . . , 10

Bosonic action:

S =
1

2κ2

∫
d11x

[
R ∗ I− ∗F ∧ F −

√
2

3
F ∧ F ∧ A

]
(1)

with F = dA.
Supersymmetry transformation to leading order in fermions:

δeA
M =

1
2
ε̄ΓAΨM (2)

δAMNP = −3
√

2
4
ε̄Γ[MNΨP] (3)

δΨM = DMε+

√
2

288

(
Γ NPQR

M − 8δN
MΓPQR

)
FNPQRε (4)

where DMε = ∂µε+ 1
4ω

AB
M ΓABε.
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N = 2 7D Gauged supergravity with SO(4) gauge group
Field content and Lagrangian

Field content: supergravity multiplet (em
µ , ψ

A
µ,A

i
µ, χ

A,Bµν , σ)

vector multiplet (Aµ, λA, φi)

Gauged Lagrangian:

L =
1
2

R ∗ I− 1
2

eσaIJ ∗ FI
(2) ∧ FJ

(2) −
1
2
∗ H(4) ∧ H(4)

−5
8
∗ dσ ∧ dσ − 1

2
∗ Pir ∧ Pir +

1√
2

H(4) ∧ ω(3)

−4hH(4) ∧ C(3) − V ∗ I (5)

where the scalar potential is given by

V =
1
4

e−σ
(

CirCir −
1
9

C2
)

+ 16h2e4σ − 4
√

2
3

he
3σ
2 C . (6)

The potential admits a supersymmetric AdS7 vacuum.
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N = 2 7D Gauged supergravity with SO(4) gauge group
Fermionic supersymmetry transformations

Fermionic supersymmetry transformations:

δψµ = 2Dµε−
√

2
30

e−
σ
2 Cγµε−

1
240
√

2
e−σHρσλτ ×(

γµγ
ρσλτ + 5γρσλτγµ

)
ε

− i
20

e
σ
2 Fi

ρσσ
i (3γµγρσ − 5γρσγµ) ε− 4

5
he2σγµε, (7)

δχ = −1
2
γµ∂µσε−

i
10

e
σ
2 Fi

µνσ
iγµνε− 1

60
√

2
e−σHµνρσγ

µνρσε

+

√
2

30
e−

σ
2 Cε− 16

5
e2σhε, (8)

δλr = −iγµPir
µσ

iε− 1
2

e
σ
2 Fr

µνγ
µνε− i√

2
e−

σ
2 Cirσiε (9)
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N = 2 SO(4) 7D gauged supergravity from 11 dimensions

Reduction ansatz:

dŝ2
11 = ∆

1
3 ds2

7 +
2
g2 ∆−

2
3 X3

[
X cos2 ξ + X−4 sin2 ξT̃−1

αβµ
αµβ

]
dξ2

− 1
g2 ∆−

2
3 X−1T̃−1

αβ sin ξµαdξDµβ

+
1

2g2 ∆−
2
3 X−1T̃−1

αβ cos2 ξDµαDµβ, (10)

F̂(4) = F(4) sin ξ +
1
g

X4 cos ξ ∗ F(4) ∧ dξ

+
1
g3 ∆−2U cos3 ξdξ ∧ ε(3)
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F(4) ansatz continue

+
1

3!g3 εαβγδ∆
−2X−3 sin ξ cos4 ξµκ

[
5T̃ακX−1dX + DT̃ακ

]
∧Dµβ ∧ Dµγ ∧ Dµδ

+
1

2g3 εαβγδ∆
−2 cos3 ξµκµλ

[
cos2 ξX2T̃ακDT̃βλ − sin2 ξX−3δβλDT̃ακ

−5 sin2 ξT̃ακX−4δβλdX
]
∧ Dµγ ∧ Dµδ ∧ dξ +

1
2g2 cos ξεαβγδ ×[

1
2

cos ξ sin ξX−4Dµγ −
(
X−4 sin2 ξµγ + X2 cos2 ξT̃γκµκ

)
dξ
]

∧Fαβ(2) ∧ Dµδ (11)
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7D SO(4) gauged sueprgravity

Lagrangian:

L7 = R ∗ I− 1
4

X−2T̃−1
αγ T̃−1

βδ ∗ Fαβ(2) ∧ Fγδ(2) −
1
2

X4 ∗ F(4) ∧ F(4)

−1
4

T̃−1
αβ ∗ DT̃βγ ∧ T̃−1

γδ DT̃δα +
1
8
εαβγδC(3) ∧ Fαβ(2) ∧ Fγδ(2)

−5X−2 ∗ dX ∧ dX − 1
2

gF(4) ∧ C(3) − V ∗ I (12)

with the scalar potential

V =
1
2

g2
[

X−8 − 2X−3T̃αα + 2X2
(

T̃αβT̃αβ −
1
2

T̃2
αα

)]
. (13)
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Mapping of fields and supersymmetric vacuum

The reduced theory is exactly the same as the 7D gauged
supergravity provided that the following identifications are made

H(4) →
F(4)√

2
, C(3) →

C(3)√
2
,

FI =
1
4

ΓI
αβFαβ(2) or Fαβ(2) = −1

2
εαβγδΓI

γδF
I,

X = e−
σ
2 . (14)

The theory admits a supersymmetric AdS7 critical point with 16
supercharges: σ = 0, Tαβ = δαβ , LAdS7 = 1

4h . The 11D geometry
is AdS7 × S4.

This critical point is dual to N = (1, 0) SCFTs in six dimensions.
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Supersymmetric deformations of N = (1, 0) SCFTs

Unbroken SO(3)diag ⊂ SO(3)× SO(3): Tαβ = diag(δabe−φ, e3φ)
The 7D metric: ds2

7 = e2A(r)dx2
1,5 + dr2

BPS equations:

φ′ = −4e−
σ
2−3φ

(
e4φ − 1

)
h, (15)

σ′ =
8
5

e−
σ
2−3φ

(
1 + 3e4φ − 4e

5
2σ+3φ

)
h, (16)

A′ =
4
5

e−
σ
2−3φ

(
1 + 3e4φ + e

5
2σ+3φ

)
(17)

Solution: introducing a new coordinate r̃ via dr̃
dr = e−

σ
2 ,

16hr̃ = ln
[

1 + eφ

1− eφ

]
− 2 tan−1 φ+ C1, (18)

σ =
2
5

[
φ− ln

[
1 + 12C2 − 12C2e4φ

]]
, (19)

A =
1
4

[
φ− 2 ln(1− e4φ)

]
− 1

8
σ . (20)
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Supersymmetric deformations of N = (1, 0) SCFTs

UV geometry:

ds2
7 = e

2r
LAdS7 dx2

1,5 + dr2 (21)

which is dual to the N = (1, 0) SCFT.

IR geometry:

C2 = 0 : ds2
7 = (4hr − C)2dx2

1,5 + dr2, (22)

C2 6= 0 : ds2
7 = (4hr − C)

3
4 dx2

1,5 + dr2 (23)

where C is a constant related to C1.

Both of them are dual to the non-conformal N = (1, 0) gauge
theory in six dimensions.
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Outlook

A more general SO(4) ∼ SU(2)× SU(2) gauged supergravity
contains two independent gauge couplings.

The gauged supergravity obtained from a truncation of the N = 4
gauged supergravity only accounts for the special case of equal
SU(2) gauge couplings.

Look for new (possible) AdS7 geometries from string/M-theory.

Find supergravity descriptions of recently found AdS7 critical
points from massive type IIA theory in ten dimensions.

Find possible gravity duals of many N = (1, 0) SCFT found
recently from F-theory.
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Thank You For Your Attention.
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