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Two related string challenges

e Moduli stabilization

e De Sitter




Dine-Seiberg Problem

Dine, Seiberg 1985

Only fully trust runaway part
(swampland conjecture, Vafa et al

Seeynzuela’s, Torroba’s talks)
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V —— 0 at weak coupling and large volume.
If quantum corrections lead to another minimum it
most probably be at strong coupling, unless...



String Compactifications

No free parameters in string theory

But many discrete parameters after

compactification: (topological numbers of compact

manifold, ranks of gauge groups, dimensionality of spacetime,
fluxes of different forms,...)

Not only g. and 1/V expansions but many
expansions if there are many moduli.

Never have full control but may lead to weak
enough coupling and large enough volumes



Moduli Stabilisation in |IB

* ModuliS, T;, U,  ve=ef (k% DuWDgW - 3W}?)
Wiree = Waux(U, S) K 'K;K; =3 No-scale
Vi = (K DJWDyW) > 0

Fix S,U but T arbitrary

e Quantum corrections V « WZiK + WosW

e Three optionS: Wo > 6w 0K > §W Runaway: Dine-Seiberg problem

Wo ~ oW = Wyp.
Wy < 1

Fix T-modulus: KKLT

5K ~ WodW
0K ~1/V and 6W ~ e %7

Fix T-moduli: LVS



AdS: N=1, 4D Effective Field Theory

K = —2log (Vcy) —log (S + S) — log (/Q/\Q)

W = Wy + Ae°T:

Wo= [ Gang "
e.g. KKLT

KCS h L,
V/IMp = ——5 (aA*(3+ar)e > —3ade W) vy, - (M>

672 2

e.g. LVS

KSS|DsW |2 + K% D,W DyW Ae™2T  Be "W, C|Wp|?
Vp o 5 + o +
V2 VY V? V3

[V ~ e%Ts > 1 with 74 ~ §qw_qr]




lIB Features

Fluxes imply (warped) Calabi-Yau

No-scale structure

Scales m3;,<< M <<M <<M,

Two sets of 3-fluxes F3, H; (allows “tuning’)

GVW Superpotential W(S,U) not renormalised!
Many loop (g.) and a’ corrections to K computed
Kahler moduli gauge couplings W, (T)



de Sitter?

Anti D3 brane

D+F terms in EFT or T-branes
Complex structure/Dilaton uplift (b ,w= 0, D.W= 0)
Non critical strings, negative curvature

Kahler uplift

Nonperturbative effects on D3 branes, ...
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