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Hiding the extra dimensions

10d spacetime = ×

4d world Compact X6

• Cosmological constant Λ

=⇒ R(A)dSMp ∼ |Λ|−1/2

• Kaluza-Klein scale MKK ∼ Ms
Vol1/6

X6

(and winding scale)

Scale separation: R(A)dSMKK ≫ 1
1
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DGKT in type IIA [DeWolfe, Giryavet, Kachru, Taylor, ’05]

• X6 = T 6/(Z3×Z3) =⇒ h2,1 = 0 & let us forget twisted moduli

ta ∝
√
|ê1ê2ê3|
|êa|
√

m
with êa ≡ ea −

1
2
Kabcm

bmc

m

Tadpole: dG2 = G0H + QO6δO6

=⇒ Flux quanta ea, ma unconstrained

êa ∼ n

ta ∼ n
1
2 , VolX6 ∼ n

3
2 , eϕ ∝ (Kabct

atbtc)− 1
2 ∼ n− 3

4 , eϕ4 ∼ n− 3
2

Good control: n→∞ =⇒ large volume/weak coupling
3



DGKT in type IIA [DeWolfe, Giryavet, Kachru, Taylor, ’05]

• X6 = T 6/(Z3×Z3) =⇒ h2,1 = 0 & let us forget twisted moduli

ta ∝
√
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DGKT in type IIA [DeWolfe, Giryavet, Kachru, Taylor, ’05]

MKK
Mp

∝ eϕ4

max
√

ta
∼ n− 7

4 ,
MW
Mp

∝ eϕ4 min
√

ta∼ n− 5
4

Λ ∝ −3eK |W |2∼ n− 9
2

RAdSMKK ∼ n
1
2 , and RAdSMW ∼ n

Susy AdS:
• Moduli stabilised
• Controlled regime
• Scale separation
• Pert. stable

Generalisable:
• Metric fluxes [Camara, Font, Ibáñez ’05]

[Derendinger, Kounnas, Petropoulos, Zwirner ’05] [Villadoro,

Zwirner ’05]

• Arbitrary CY, Non-susy [Narayan, Trivedi ’10]

[Marchesano, Quirant ’19]

• AdS3 [Farakos, Morittu, Tringas ’23]
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Status of scale separation
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Status of scale separation [DeWolfe, Giryavets, Kachru, Taylor ’05]

DGKT
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Status of scale separation [Banks, van den Brock ’07][McOrist, Sethi ’12]

DGKT

Smearing
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Status of scale separation [Junghans ’20]

[Marchesano, Palti, Quirant, Tomasiello ’20]

DGKT

Smearing
Localisation
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Status of scale separation [D. Lust, Palti, Vafa ’19]

DGKT
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Swampland
Strong AdSDC
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Status of scale separation [Buratti, Calderon, Mininno, Uranga ’20]
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Status of scale separation [Polchinski, Silverstein ’09] [Montero, Rocek, Vafa

’23] [Collins, Jafferis, Vafa, Xu, Yau ’22] [Apers, Conlon, Ning, Revello ’22] ...
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New families: Double T-duality [Banks, Van Den Broek ’06]

• We consider (T 2)3/Γ

ê1 ∼ n2r , ê2, ê3 ∼ nr+s (DGKT was r = s = 1
2)

=⇒ t1 ∼ ns t2, t3 ∼ nr

RAdSMKK ∼ nmin{r, 1
2 (r+s)} , RAdSMW ∼ nmin{r+s, 1

2 (3r+2s)}

• Scale separation: r > 0, r + s > 0

• Weak coupling: r + s
2 > 0

Can be satisfied even when s < 0 ←→ shrinking torus factor
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Where T-duality brings us

• KK = − log
(
iκ(T 1 − T̄ 1)(T 2 − T̄ 2)(T 3 − T̄ 3)

)
, κ = K123

• KQ(��T a)

Double T-duality for a = 1: T 1 7→ − 1
T 1

KK 7→ KK + log |T 1|2

Kähler transf.: KK 7→ KK − F − F̄ , W 7→ eF W , F = log T 1

WRR = e0 + eaT a + 1
2Kabcm

aT bT c + m
6 KabcT

aT bT cy
WRR = T 1 (

e0 + e2T 2 + e3T 3 + κm1T 2T 3)
− e1 − κm2T 3 −

κm3T 2 − κmT 2T 3
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Where T-duality brings us

WNS = hµUµy
WNS = hµUµT 1

• Quadratic term mixing Uµ and T 1

H-flux 7→ Metric fluxes (rank-one)

Lost Romans mass but price to pay: Depart from CY
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Back to 4d setup

WRR, WNS = hµUµ + faµT aUµ

faµ ∈ Z ←→ metric fluxes:

dωa = −faµβµ, dαµ = −faµω̃a

Tadpole: [mafaµ + mhµ + mfaµba] βµ + Nαδα
D6 − 4δO6 = 0

=⇒ e fluxes (G4 and G6) are not constrained
=⇒ the ma’s (G2) not involved in mafaµ either

Generalizes the toroidal construction of [Cribiori, Junghans, Van

Hemelryck, Van Riet, Wrase ’21]
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Conclusions

• Scale separation needed to justify 4d EFT ×

• Status uncertain in string theory

−→ Progress on source localisation and past worries

−→ Bottom-up constructions clashes with Swampland and
holography

• We proposed new families of sol. in massless type IIA

−→ More details right now!
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Thank you for your attention!
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