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Can we find classical dS vacua?
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Type 1I supergravity

The classical ingredients for type II supergravity theories are

RR-fluxes F,, NSNS H-flux, Rg, Og-planes, ...

e — For smeared Og-planes we find a 4D scalar potential

V(p7¢7) = ZVFP +VH +VR6 - V0q7
p

where p = (volg)'/? and ¢ is the dilaton.

When is 9,V = 9,V =0 and V > 0 possible?

HERTZBERG, KACHRU, TAYLOR, TEGMARK 0711.2512 [HEP-TH]




We can evade a no-go theorem involving p and ¢ with the
following minimal ingredients

| Curvature | 1A ‘ IIB ‘
Ve ~ —Ro <0 | O4, H, Fy | 03, i, )
Timm Wrase 04, Fy 83’ ?1
Vig~—Rg >0 | O4 Fp | o) 0
06, Fy 05. F,
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@ O-planes are localized objects

@ Smearing was necessary to solve equations of motion
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Flux compact.

When is smearing §(Oq) ~ 1 a valid approximation?

Negative curvature Rg < 0 requires (in the localized case)
large warping

DoucGras, KALLosan  1001.4008 [HEP-TH]
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An example with BPS sources

Giddings, Kachru and Polchinski found localized no-scale

Minkowski solutions with O3-planes

GIDDINGS, KACHRU, POLCHINSKI ~HEP-TH/0105097

smeared case
H, F3, O3

ds® = ds; + ds;

OZng):H/\Fg—[Lg

localized case
H, F3, 03, F5, A

ds? = e*ds? + e *4ds2

dF; = HAFy—ji36(03)
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An example with BPS sources

o Can solve the 10D equations of motions in both cases
o Find no-scale Minkowski vacua
o Internal space is (conformally) Ricci-flat

o Complex structure moduli and ¢ are stabilized

smeared case localized case

F3 = —e_d’ *6 H F3 = —e_¢*6H
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An example with BPS sources

BUT
F3; = —e*¢*6H = —ei(b*gH

. 1\3
since warp factor cancels: x5 H & y/det (¢>gg) (e 24 g5 ")

Moduli values at minimum unchanged!

Approximation §(03) ~ 1 is “ok”

smeared: H and Fj stabilize moduli

localized: [136(03), F5, A give corrections of equal size

= corrections from [i36(03), F5, A cancel each other




A T-dual example with BPS sources

T-duality along one H-flux direction <> DoucrLas, KALLOSH

H
F3
03
F5
A

L
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F,
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A T-dual example with BPS sources

T-duality along one H-flux direction <> DoucrLas, KALLOSH

H
F3
03
F5
A

L

Conclusions remain unchanged:

Rg <0
F,

04

Fy

A

o Doucras, KaLLosH = warping effects are large

o But again smeared moduli values are unaffected

Note: f ViioRs <0 = VRG >0

(no ‘uplift’ to dS, solutions are Minkowski)
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An example with non-BPS sources

Replace O3-plane by D3-brane:

smeared case localized case
on-BPS case H, F37 D_3 H’ F3’ D_3’ F5’ A, .« e
ds® = dsj + ds; ds? = e*Ads? 4 ds?

OIng):H/\Fg—/,Lg dF5=HAF3—M35(O3>
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non-BPS case

An example with non-BPS sources

smeared case
H, F;, D3

ds®> = ds; + ds;

O:dF5:H/\F3—,L63

Can solve the 10D equations of motions

Find AdS solutions V' = Vg, + Vg — Vg + V53 <0
Internal space is positively curved: e.g. S3 x §3
Complex structure and ¢ stabilized (F3 = —e™% % H)

volume moduli stabilized: e.g. Rfjs = %e_¢\H|2gfj3

no SUSY but volume and dilaton masses above BF bound
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° F) =0, F3 = —e~%xH for arbitrary ¢

o Combine eoms for F3, H, F5 and external Einstein:
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An example with non-BPS sources

localized case
H, F3, D3, F;, A, ...

ds? = e**ds? 4 ds?

non-BPS case

° F) =0, F3 = —e~%xH for arbitrary ¢

o Combine eoms for F3, H, F5 and external Einstein:
€_2AR4 = —(1 + 1)/136(1)73)

The smeared solution cannot be localized?

S



BPS versus non-BPS sources

BPS condition in GKP

(Tm _ Tu)loc > 'u3pgoc

m 3

N

For 03, D3 and D3 we have T = 0.

non-BPS case | | 03 | D3 | D3 |
p130c _% -1 1
—3 T8 | paps® | —paps© | paps®
BPS v X v

Force between D3 and fluxes H, Fy

= no static localized solution




non-BPS sources
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Anti-D3

non-BPS case

+

smeared case localized case
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Localization effects

Localization effects are generically large

in flux compactifications

VZe# = |flux|? — §(source)

Localiz. effects

Warping suppressed in the large volume limit gg — A2gg?
Yes! But so are the fluxes!

= Vet = %|ﬁux\§




Localization effects

Localization effects are generically large

in flux compactifications
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VZe# = |flux|? — §(source)

Localiz. effects

Are there regions of small warping e ~ 1 and (VA)? < 1?7
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Localization effects

Localization effects are generically large

in flux compactifications

VZe# = |flux|? — §(source)

Localiz. effects

Are there regions of small warping e ~ 1 and (VA)? < 1?7

Not really:

VZed = e4V2A +e4(VA)? ~ VZA = |ﬂux|127

15 /16



Conclusion:

o Explicit examples:

o smeared BPS sources are ok

e non-BPS solutions problematic
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Timm Wrase

o Localization effects comparable to fluxes

Outlook:

o Study solutions close to BPS point

Conclusion

o Construct localized, non-BPS examples

o Generalize findings to intersecting branes

THANK YOU!
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