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Introduction and Motivation

The majority of known SUSY AdS vacua of ST have
Laas ~ Lkxk :

they do not exhibit scale separation.

Debated SUSY AdS, scale-separated vacua:
» The KKLT model [Kachru et alii, 2003];

» The DGKT construction [De Wolfe et alii, 2005].
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Introduction and Motivation

In particular, DGKT classical scale-separated SUSY AdS, vacua [De
Wolfe et alii, 2005]:

> Setup and ingredients
(i) Massive type IIA SUGRA on CY3 (T®/Z3 orientifold);
(ii) Smeared O6 planes;
(iii) Unbounded F4 flux.

» A criticism. Smearing approximation.
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Our purpose

» Search for simpler classical scale-separated AdSs flux vacua [Farakos

et alii, 2021; 2311.08991];

» Find the most general flux choice allowing for scale-separation

[fundamenta ponentes in 2407.c3vd¢]?!
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AdSs3 flux vacua from IlA orientifolds



Setup and Ingredients [Farakos et alii, 2021]

Massive type IIA SUGRA (in the Einstein frame) on a G2 space

[Joyce, 1996]
qr?

Xe=——;
Y Y

3D spacetime-filling O2 planes and smeared 06 planes;

Unconstrained F; flux.

Then,
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The effective construction [2311.08991]

We get a three-dimensional

o B s
N=16 2 N=8 = N=4 = N=2 5

supergravity Lagrangian [Farakos et alii, 2021; Van Hemelryck, 2022]

6
e_lﬁ = %R::, — %(3x)2 — %(6_)/)2 — Z

a=1

1+(5ab

2ag0 057050 = V(x,y,8)

with  V(x,y,§) = GY9,Po,P — 4P?,

where the superpotential P depends on

7 7 7
Fo, Hs =Y ho;, Fa= Y fleVit ) fiv,
P i1 P

(with e.g. f} , = (27)*N', N' € Z).
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Realizing scale separation [2311.08991]
For the flux choice,
hs = h(1,1,1,1,1,1,1);
far=f(1,1,1,-3,0,0,0), fa,q = 9(0,0,0,0,1,1,-2),

while proceeeding numerically, we get

L%(K a LE(K 7/5 1
12 : ) L2, 21, &<l, g'n>1,
AdS AdS
and, more exhaustively,
No control AdS3 x §; Parametric AdS3
over solution scale-sep scale-sep
A S e e -»>

N~O(1) N=N>>1 N>>N’>> |
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... Appetizing a generalization . ..



A crash course on half-maximal 3D SUGRA [Deger et alii, 2019]

1 1
—1p_ *+p wpag—1
e L=~ R— = DMD"M — V4 ..
with
SO(8,8) -
scal = ——————— M = .
V(¢) € Mscal S0(8) x SO(8) and 1A%
We define

DM=0,M—-2gA,-©T-M,
where the embedding tensor is

GM,\,‘pQ = G[ABCD] &) G(AB) @ 0 (withM=1,...81...,8),
satisfying quadratic constraints (QC)

Omnipe (T7?) 2 °Ostipy +---=0.
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Type IIA with an O2 plane [2407.08+6¢]

AdS3 T”
i 0 1 2.1 3 4
With an O2 plane x X2yl 2 oy Ay
x X X |
acting as ooz 1 y"m— —y" (form=1,...,7),
Fields e | G| © | G| B | B | Gs
Oz, =Qp-002 | + + |+ -] -+ ]|+
Fluxes wm” | F2 | Hi | Fa | Hs | H7 | Fe
Oz, =Qp - 002 — — — + + - -
Then, group theoretically:
H3 = emnpq s F4 = 0mnp8 N Fo = 088 .
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Type IIA with an O2 plane [2407.08+6¢]

Specializing to a (Zy x Zy) x 7 invariant sector, i.e.

SL(2) SO(8, 8)

SO(2)} C 0@ xso@ O other =0,

Mscal = |:

we get the half-maximal scalar potential
7 2 7
4 2
9 o hpm p- 0° 5 5
et | 2| ) [+3 R I
m= (4) m=

together with the half-maximal QC

Fo H3 =0 — absence of 06/D6.

Its vacuum structure: for Fp = 0, Mkws; at s(’Z) = i}—m .
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Adding O6 planes [2407.0875¢]

Adding three independent types (1., 25, 3,) of O6 planes,

N=16 — N=8 — N=4 — N=2 —
B

06,
and
—Fo H3 = Jos/ps # 0,

so that

0'3 !

g72 Vos = T6 Fo Zl (th(n:,;’)1 /S('Z)) .
m=
Moreover,
Vo1 = Vg + Vos = GMoPO,P—4P? in[2311.08991].

Which fluxes generally allow for (partial /full) scale separation?
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Conclusions
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Concluding Remarks

» We constructed new SUSY AdS3 vacua with(out) scale-separation
while maintaining large volume and weak coupling, respecting flux

quantization and stabilizing the closed-string moduli;

» We described a correspondence between stringy orientifold
reductions/3D half-maximal supergravity, which seems a florid

ground to explore interesting phenomenological questions.
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Future directions

Exempli gratia:

» Charting the landscape of (Mkws and AdS3) vacua of 3D

half-maximal supergravity [In progress, Arboleya, Guarino and MM];

» Thanks to the embedding tensor formalism, the most general flux
choice giving scale-separation in the setup of [2311.08991] [In
progress, Arboleya, Guarino and MM];

» O6-plane backreaction at higher orders [Building on Junghans, 2020.
In progress, Emelin];

» Detailed investigation of 3-dimensional de Sitter uplifts

[In progress, Farakos et alii];

Thland. e for o cinterert and attentions
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