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Motivation

» AdS/CFT duality:
SUGRA — d-dim. SCFT
on AdSg41 on the boundary
» Deformations of the theory:

Moduli space —> Conformal manifold
of AdS solution of dual SCFT

» Here: Explicit calculation of the moduli space of AdS; solutions.

(Ad54: [de Alwis, Louis, McAllister, Triendl, Westphal '13][Louis, Triendl ’14])



d =7, N =2 Supergravity

[Bergshoeff, Koh, Sezgin '85]
» d = 7: Two possible supergravities: A’ =2 and N' = 4

» Here: A/ =2 (16 supercharges)

> field content
> gravity multiplet

(e v A" Buvo) . A=12, i=1723
> n vector multiplets

(A;,,\’A,qs”‘) . r=1,...,n

» scalar manifold

SO(3, n)
S0(3) x SO(n)



The gauged theory

> in total n+ 3 vectors Al = (A A"), I =1,...,n+3,
there is a global SO(3, n) symmetry

> gauge a subgroup
G C SO(3,n)

» described by structure constants £, (I=1,....,n+3), ie

[Ty, Tj] = i,/ Tk

» constraint on the structure constants
L L
fik Mg+ ok mu =0
reduces the number of possible (non-)compact generators of G

» non-trivial potential V/(o, ¢;.)



Supersymmetric AdS solutions

» A supersymmetric solution needs to satisfy

St = x = A =0.

= For (V) < 0: Conditions on the structure constants:

fik = geijk,  fjr =10

Solution: possible gauge groups

S0(3)
G=GyxH=¢S0(3,1) ) xH,
SL(3,R)

with H € SO(n) arbitrary.

(See also: [Karndumri '14])



The Moduli Space

v

Find flat directions §¢;, that preserve SUSY conditions.

v

Result:
6¢ir = f;’rs)\s y

for A° arbitrary.

v

# of indep. flat directions is given by rank ().

v

firs correspond to non-compact directions of the gauge group G

= Mo =550



Spontaneous breaking of the gauge group

» Evaluated in the vacuum the Lagrangian contains a term of the form
2
(firsA®)
» rank (f;.s) vectors obtain a mass.

Spontaneous breaking of the gauge group

S0(3)
G={S0(3,1)y xH — SO(3)xH.
SL(3,R)

> All massless scalars §¢;, are eaten by massive vectors.

True moduli space

Mags — {isolated}

points



AdS/CFT correspondence

The holographic principle

d =6, N =(1,0) SCFT

N =2oltnen sty = on the boundary of AdSy

> gauge symmetry: & global symmetry:
50(3) x H 5U(2)R X Hflavour
> scalar field with mass m < conf. operator of dimension

2
6 6
_2 hd m212
A 2 <2> L



Conformal manifold

» Deform a SCFT by operators O;:
S-S5+ Z/q:"(?,-

» Deformations that do not break superconformal invariance:
exactly marginal operators

i

» Conformal manifold C = space of exactly marginal couplings ¢'.

> necessary condition: ¢’ is dimensionless = Ap, =6

AdS/CFT:

Mags =C



Classification of marginal operators

» Marginal deformations of the Lagrangian need to satisfy:
» A =06.
> Invariance under SUSY: Annihilated by all supercharges.
> Invariance under Lorentz and R-symmetry transformations:
No uncontracted indices.

» List of possible operators:
O

{Qiav Oi(_l}

{Qia, [Q5, 071}

» Use unitarity bounds [Minwalla '98] to rule out all possible candidates.

Result
c_ { |so'lated}
points

(Compare [Green, Komargodski, Seiberg '10] for d = 4, N' = 1)



Conclusions & Outlook

Conclusions:
» d =7, N =2 SUGRA admits AdS solutions iff the gauge group is

50(3)
G={S0(3,1)yxH — SOB)xH.
SL(3,R)

» All massless scalars are Goldstone bosons — The moduli space
consists only of isolated points.

» There are indeed no marginal operators in the dual SCFT.

Further directions:

» Understand relation to full AdS7 x Y34 theory.



