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Motivation

AdS,/CFTj duality
@ Nonperturbative definition of String Theory
@ Multiple M2 branes

Deviation from CY-ness
@ Flux£ 0 — AdS4 x Mg

@ Moduli stabilization
@ Starting point for de Sitter

@ Susy breaking, ...
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The result

@ New N =2 llAand ' =1 1IB pure-flux vacua

Ten-dimensional spacetime

AdS4 x Mg with:

ds?(Me) = dt? + dsi?(Ms)

where M5 admits a Sasaki-Einstein structure

dsP(Ms) = e2B0dsZc + €2(t)(dy + A)?

[W Lust, DT, JHEP 0904
[W Lust, DT, arXiv:0906
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The result

Implication for [IA
Massive deformations of AdS, x YP:9(34) reductions

@ Gauntlett, Martelli, Sparks, Waldram, ATMP 2006
[4 Martelli, Sparks, JHEP 0811
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@ AdS,x Mg vacua: generalities
@ New explicit vacua
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SU(3) structure

@ SUSY: Vn#0
@ Bilinears: Jng:UT’Ymnn; Q mnp:=1Ymnp7
@ Differential conditions: dQ+£0; dJ=#0
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Spinor ansatz

Two susy parameters

ei=C(®0i+cc.; i=1,2

101)% = |62) x &

Two unimodular spinors

- [ bni+cotn 1A
I = E; 92_{bn2+cn1 1B

& =b? +|cf?
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Local SU(2)=SU(3)NSU(3) structure

JAw=0
2JAJ=wAw*#£0

LKJ = 1kRew = txImw = 0

J(”:éK/\K*—FJ; J(z):éK/\K*—J

O — juAK: Q@ —ju*AK
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The scalar ansatz

Provided certain conditions are obeyed by (K, J, w)
the scalar ansatz solves the susy equations of IIA/IIB

[4 Lust, DT, JHEP 0904
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The scalar ansatz

ds® = e?Ads?(AdS;) + ds?(Msg)

1 . -
H= 5z (hw i h2w+2h3J) AK +cec.
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The scalar ansatz

RR fluxes IIA

e¢F0:fo
(o) 1 * 5 : *
e F2:§(f2w + fd + 2if K A K ) tec

1~ -
(0] _ * * *
e F4——16g1J/\J+—96 (gzw +gzw+2g3J) ANKAK

e’Fg = fvols
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The scalar ansatz

RR fluxes 1B

e¢F1 = g1K+C.C.

1 -
() _ *
&'Fy = 5, (fw +f2w+2f3J) AK +c.c.

e’F5 = go xg K + c.c.
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Equations of motion

@ SUSY@(generalized) Bianchi ids —- All EOM’s
@ Also in the presence of calibrated sources

[4 Koerber, DT, JHEP 0708
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Construction of vacua

[IA Strict SU(3)
@ Until recently all known (massive) vacua
were of rigid-SU(3) type
@ All can be described in a unifying framework:
left-invariant SU(3) structures on groups, cosets
@ Many more should be possible!

[4 Lust, DT, JHEP 0502
[4 Koerber, Liist, DT, JHEP 0807
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Explicit vacua

[IA Strict SU(3)
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@ Gaiotto, Tomasiello, arXiv:0904
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New N = 2 IIA vacua

M admits a S-E SU(2) structure

tyx =ty =1y =0
aANB=FANy=9ANa=0
ahNa=BAB=vAy#0
du=—2y; d(a+if)=-3iuA(a+ipf); dy=0
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5d Sasaki-Einstein

Killing spinor

i

Rmn = 49mn

A

The SU(2) structure

Um = (TITrmTI)
amnp + iﬁmn = (77rmn77)
Ymn ‘= i(nTrmnn)
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New N = 2 IIA vacua

Local SU(2) structure
K = B (dt — ig(t)u)

J a
( Rew ) = e?COR(0(t), x(1)) ( B )
Imw i

ds?(Mg) = €°8 <5Ve2(c‘5)ds%5 +uxu+ dt2>

@ Mg is locally a smooth S? bundle over 4D K-E base.
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New N = 2 IIA vacua

@ All conditions of the scalar ansatz are satisfied
@ All BI's and EOM’s are satisfied
@ All fields are determined

The solution
ta e_tsans" V2tan(v2t)

f=—3We “cosecosp

fy = —We " (cos psine + csce sinptan )
fi = —cosecos g (We‘A + 46 BA cotysin s)

f, = —8e BA' cosccosp
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New N = 2 IIA vacua

@ All conditions of the scalar ansatz are satisfied
@ All BI's and EOM’s are satisfied
@ All fields are determined

The solution

g1 = —8(cospsine + sinpcscetan )

(We‘A —4e BA cotysin s)

9o = 48sin <We‘A + e BA cotpsin 5)
hy = —65sin® pcote (We‘A —2e BA'sine cot go)

h1—h2—f—2—%:—tan0

hy  hy f g3
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New N = 2 IIA vacua

@ All conditions of the scalar ansatz are satisfied
@ All BI's and EOM’s are satisfied
@ All fields are determined

The solution

4A _
cos? 6

1
B-A _ /
e = 2Wcot&(logtans)

e?~3A = cos pcose

tane

€= %e"“f’sin 6
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New N = 2 IIA vacua

@ All conditions of the scalar ansatz are satisfied
@ All BI's and EOM’s are satisfied
@ All fields are determined

The solution

= meZ(A—C) cos 6 cote sin® p (logtane)’
9 = cotd <2:/Ve2(AC) sin? g — 1) (logtan )’
c - _ﬁeszm(sirﬁ o + cos? ) (log tan £’
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New susy IIB vacua

Local SU(2) structure
K = e (idt — 3u)

J «
( Rew ) = e®AOR(6(1)) ( B )
Imw i

6 6
2 2 2 2
dsz = ds“(AdSy) + SI/2 <dsKE -+ g ® u) + dt

@ Mg is the product of squashed 5D S-E and S’ or R.
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New susy IIB vacua

@ All conditions of the scalar ansatz are satisfied
@ All BlI's and EOM’s are satisfied
@ All fields are determined

The solution

H— %WRew Aot — (240 + ce Rew) A u

e’Fy = —2ce *dt

e’Fs = —% WJ A dt + (2A'Rew — ce*4A;7> AU

e’Fs = ZWJ/\J/\U
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New susy |IB vacua

@ All conditions of the scalar ansatz are satisfied
@ All BlI's and EOM’s are satisfied
@ All fields are determined

The solution

b = 4A

b — Zlf|cosh [VBW(t —1)] ,  c#0

- exp [VBW(t - )] . c=0
tan(0 — gg) = { BN [@W(t—to)] , Cc#0
07 c=0
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Conclusions

@ Given any 5D S-E manifold we have constructed
corresponding families of new explicit I1A/1IB AdS, vacua

@ Given any 4D K-E manifold we have constructed
corresponding families of vacua

@ Infinite number of families
lIA: Massive deformations of AdS, x Y?9(B,) reductions
@ Pure flux
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Conclusions

Open problems

@ Implications for AdS4/CFT3
(specific models)

@ Many more vacua? N'=3?
(more CFT3’s than AdS,’s)

@ General properties of flux vacua?
@ Phenomenological applications
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