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How do we test these ideas?



Cosmic Microwave Background

® Almost scale invariant, Gaussian primordial spectrum
predicted by inflation: good agreement with data.
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® A tantalizing upper bound on the energy density
during inflation:

V ~ Magr ~ (10°°GeV)* e, H ~ 10"GeV



WMAP & Beyond

Can we learn from the CMB (or other cosmological
measurements) details of string compactification?



LHC & Beyond

Can we learn from the LHC (and beyon
details of string compactification?



Flux Compactification

8%/(]52 + B?)

Analogous to turning on a B-field: Energy ~

v,

Energy cost dependson Vv, .. .

In Type IIB:

.. (i) = moduli lifted

detailed geometry:
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A variety of warped throats with different isometries
and IR behavior.



Standard-like D-brane Models

Energy Scale

TeY —r M e anck

Marchesano, GS;

Verlinde, Wijnholt;

Cascales, Garcia del Moral, Quevedo, Uranga;
Blumenhagen, Cvetic, GS, Marchesano; ...



Brane Inflation

DD Inflation
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Brane Inflation in Warped Throats




Non-Gaussianities

Large 3-point correlations that are potentially observable.

oreover, distinctive shape.

AT FZZ
AT FFZ
LIETFE

\
NN

RN
NN
NN
NN
\\ ‘\ \
N\

\
\\
W
N

\
N

N
N

N
Y
\
N
N
NN
AW

N
X

NN
R
NN
R
\\\\\:\\\\\\\\
RN
NN

1LH171777

77177

A
AT 771777
7777777
117

N

(17
[ 17
777




Non-Gaussianities

Large 3-point correlations that are potentially observable.

oreover, distinctive shape.

54 < fyr < 114 (WMAP3) fnr ~ 5 (PLANCK
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Probing the Warped Geometry

Spectral index depends ==
on warp factor through: v |
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Probing the Warped Geometry

Running of spectral index:
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Search for Warped KK Gravitons

¢ x
y —— Couplings to KK gravitons
\ only TeV suppressed
1.x107F AdS

= 1.%10°%  0.001 ;.
H redge

Much work on LHC signatures of KK gravitons for RS:



Warped KK Spectrum and Couplings

5 Te’l
4 Ted
3 Te’ _
Tl _—
1 Ted
10-4 10-d
2453 Mass Gap Mass Gap KS

£2-2 rtip~2 £2=2 rtip~(1.9)

Coupling

(relative

to AdS)

222 rtipr(19) .~

ffffffffff
___ =TT




Warped KK Spectrum and Couplings
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In comparison to RS, the KS geometry has:



Warped KK Spectrum and Couplings
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In comparison to RS, the KS geometry has:

® Smaller KK spacing



Warped KK Spectrum and Couplings
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In comparison to RS, the KS geometry has:

® Smaller KK spacing

® Stronger & mode-dependent couplings



Warped KK Spectrum and Couplings
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In comparison to RS, the KS geometry has:

® Smaller KK spacing

® Stronger & mode-dependent couplings



KK Gravitons: Production and Decay
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KK Gravitons: Production and Decay

Production:




KK Graviton Resonances

o.oo0o01 |
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® Closer spacing between resonances

® Higher and broader peaks:
o~ A4 FNA_QMKK

® Relative heights between different KK resonances






