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step 1: Stabilize CS/dilaton in type IIB. mcs ~ o/ /R3.
[Giddings, Kachru, Polchinski '02], [Klebanov, Strassler '00],[Dasgubta, Rajesh, Sethi '99]
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[Veneziano, Yankielowicz '82],[Ferrara, Girardello, Nilles '83],. ..
step 3: Uplift to de Sitter using D3-brane. Mpz ~ MyKK-

[Kachru, Pearson, Verlinde '02]

At low energies (step 2):
W =W, + A |
WoNfG3/\Q, AeiapN<)\)\>.
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From this, get:
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Crucial relations:
eiapo ~ W07
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KKLT UPLIFT

step 3: SUSY breaking D3, Vo(p) — Vo(p) + Vpz(p)

_ 2eM T3
[KPV],[Kachru, Kallosh, Linde, Maldacena, McAllister, Trivedi '03]

Properties:

"naturally small" + "~ constant in p"
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featuring: Tunable cosmological constant.

caveat: V3 is "classical"

kot
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» For dS uplift, need: V3 ~ |Vo| ~ m,%M,%
— m, ~  MyKK.

> In this regime, expect: §m3,c = O(m3 ~ e~2amr) — O(1)

ef2almp T3

— 5VD73 ~ “mp)p
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(mp)P uplift to dS fails:

For Vis(p) =

SO, what is VD73(p)?
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[Baumann,Dymarsky, Kachru,Klebanov,McAllister '10]

Sxa = fermionic D7-brane action, with (A\) # 0.

Fact |: This reproduces Vp3(¢') perfectly!
[Berg,Haack,Kors'05],

[Baumann,Dymarsky,Klebanov,Maldacena,McAllister, Murugan'06],...

Fact Il: Perturbed background is SUSY! [pymarskyMartucci1]
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THE 10D ON SHELL POTENTIAL

Approach: Check, if Syg 4 Sxy + Sp3 evades
no-go theorems for dS [Maldacena,Nunez '00].[GKP], ..

Can be phrased in terms of

on-shell 4d potential(s) = 4d potential mod e.o.m.
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THE TYPE IIB ON SHELL POTENTIAL

For (Einstein frame) type |IB SUGRA:

Voch( SAA — 0%~ ])

A =2r|G™|? + Al

So, need A < 0 for dS! (ckey....
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KKLT FROM 10D (continued)

We find: (in Sen limit (sen 96)

1. global constraint [ G3 A Q A (A\) as in KKLT.
2. Ale <0, as required.
3. but Ay, > 0,50 V~— [A=-0O((M)?) <0.

with D3 uplift:

|
Still Ayy > 0 and A73 > 0. = VkxiT <O.
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R WAY OUT

sensitivity to 0,Vp3(p) <—  [Vo| ~ mﬁM,%.
So, look for |Vo| < m2M3:
E.g. Racetrack stabilization: [Kallosh, Linde "04]
W = W, + Ae + Be'tr
Indeed, in 10D:

2

Voo 35, [(ANViVWE 2 — 4[5, (AN),V, VW

& no-go is evaded.
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CONCLUSIONS

» One may recover from 10D many features of non-perturbative
Kahler stabilization:
» D3-brane potential.
» SUSY in 10D <« Wy ~ (AA) as in KKLT.
> Vsusy ~ —[(AN)[2.
» The "uplift’:
» standard KKLT stabilization 'not rigid enough’, V < 0.
» But: racetrack stabilization evades this.
> tuning in 4d EFT <— tuning in 10d.
» Outlook:
(A\) ~ e from 10D?
Explicit realization of racetrack a la KL?
o’-corrections, LVS etc.
Explicit backreaction study, e.g. corrected warp factor?

—-THE END-
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BACK UP SLIDE

What is Alec?
Alec = L(Tm _ Tltyloc _ T, ploc
For D3,D3,03,03: A" = tension — chargeps
For D7,07: A€ =0.
For D5, 05:  Al°¢ = L(tension)




