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Motivations and Backgrounds

@ The AdS/CFT correspondence: recent interest in six-dimensional
N = (1,0) superconformal field theory (SCFT)
e Gauged supergravity:
e N = 2 seven-dimensional gauged supergravity provides a gravity
dual of N = (1,0) SCFTs.
e Pure N = 2 gauged supergravity cannot accommodate all of the
possible N = (1,0) SCFTs.
e Matter-coupled gauged supergravity without topological mass
term does not admit AdS7 critical points.
e 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

e Field content: (&4, Ups, Aynp), M,N =0,...,10
@ Bosonic action:

1 2
S= /d“ R*]I—*F/\F—KF/\F/\A (1)
2K2 3
with F = dA.
@ Supersymmetry transformation to leading order in fermions:
1
Seyy = EgrA\IJM (2)
3V2_
0Aune = 1 v e (3)
2
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1, AB
where Dye = 0€ + zwir Lape.
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N = 2 7D Gauged supergravity with SO(4) gauge group

Field content and Lagrangian

o Field content: supergravity multiplet (ef}, v, A}, X*, By, 0)
vector multiplet (A,,, \*, ¢')
@ Gauged Lagrangian:

1 1 1
L = 5R>|<]I—§e"ay>kF€2)/\F{z)—E*

5 1 i 1
3 xdo Ndo — 3 x P" N\ P + EH@) N W)

Hiay N Hy

—4hH4) A Czy — V + 1 o)

where the scalar potential is given by

1 . 1 42 3
V= Ze*" (c"c,-, — 902) + 16h%e* — ;fheic. (6)

@ The potential admits a supersymmetric AdS; vacuum.
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N = 2 7D Gauged supergravity with SO(4) gauge group

Fermionic supersymmetry transformations

o Fermionic supersymmetry transformations:

V2 . o
6'¢1u = ZDME — Ee 2 C")/HE — me UHpo—)\T X
(,Y ,ypU/\T +5’Y’DU)\T )6
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16
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N =2 50(4) 7D gauged supergravity from 11 dimensions

@ Reduction ansatz:

dsll

2
A%ds% + 7A_%X3 Xcos? & + X *sin® €T Bluauﬁ] de?

——A"X T sm Eudepy”
g

+ﬁA”X -] o COS 2¢eDpDps, (10)
1
F(4) sin€ + §X4 cos £ * F(4) AdE

1
—Fg—3A_2Ucos3 §dE N €3y
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F'(4) ansatz continue

1 ~ .
T31g ——€apysAT2X P sin cos* Ep” [ST X 1dX + DT
ADpP A DY A D,u‘s
1 ~ ~ .
2 S 3€apy A 2 cos® epf [cos2 EXPTDTPN — sin? eX36° DT

- 1
—5sin® §Ta“X*455)‘dX] ADEY ADpl A dE + 2 C08 £€aBys X
8

1 -
5 ¢os EsinéX*DpY — (X*4 sin® €117 + X cos? §T7”,u”) d€

AFgf A Dpd (11)
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7D SO(4) gauged sueprgravity

o Lagrangian:

1 - -
L, = R*H—ZX—ZT—‘T**FW/\FW‘;

14
aylps ¥y N2 — QX * Fg) NF)

1. 5 F—11yF 1 8 g

_ZTaﬂ * DT, N\ T’Y5 DTs, + geaﬁ,YgCG) A F?Z) N F?Z)
1

—SX P dX NdX — SgF 4y N Ciz) = V=1 (12)

with the scalar potential

1 . .- -
V= 5g2 X8 - 2X 3T, +2X7 <Ta5Tag — 2T§a>] . (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

o Cp)

H(4) — ﬂ, C(g) — ﬁ y
1 af 1 afyopl ol
4FCXBF( ) or F(Z) = —56 P"{(SF y

(SIS}

X=e (14)

@ The theory admits a supersymmetric AdS; critical point with 16
supercharges: 0 = 0, T3 = 00, Laas, = ﬁ. The 11D geometry
is AdS7 x S*.

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

e Unbroken SO(3)diag C SO(3) x SO(3): Top = diag(Supe=?, 3?)
The 7D metric: ds3 = ezA(’)dxi5 + dr?
@ BPS equations:

¢ = —de 53 <e4¢’ - 1) h, (15)
o = ge—%—&f’ (1 1364 4e%0+3¢> h, (16)
A = ge*%*%’ (1 +3e e%"+3¢) 17)
@ Solution: introducing a new coordinate 7 via % —e 7,
16hF = In [ii] —2tan'¢+ O, (18)
o = % [¢ “In [1 126 — 12Cze4¢H . (19)
A = Hqs—zln(l—e‘“ﬁ)] —%a. (20)
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Supersymmetric deformations of N = (1,0) SCFTs

o UV geometry:
ds? = eLAZTrﬁdxis +dr?
which is dual to the N = (1,0) SCFT.
o IR geometry:

C,=0 ds

where C is a constant related to Cj.

5= (4hr — C)%dxi s + dr?,
C#0 ds? = (4hr — C)idx} 5 + dr?

2D

(22)
(23)

@ 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) x 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) AdS; geometries from string/M-theory.

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

e 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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