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where | want to take you ...

* (0) Short cosmological background:
- why did & do we need inflation in the first place!

* (1) Slow-roll inflation
- single-field slow-roll
- small-field vs large-field inflation
- The need for UV completion

* (lI) How to test inflation - a short introduction

to inflationary density perturbations

- The gift of inflation - quantum fluctuations in
(quasi) de Sitter space

- shortcut to the curvature perturbation - seed of
structure, power spectrum & ns

- primordial gravity waves (tensors) & r



where | want to take you ...

* (Ill) UV-completion - Inflation in string theory
- crash course in moduli stabilization - a must for
inflation in string theory
- good stringy inflatons: brane positions & axions
- 2 examples:
i) warped D3-brane inflation: prototype small-field
ii) 5-brane axion monodromy: prototype large-field
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Chaotic Inflation

N= 50 60
Mt e @

m2¢2 o|lO _
m2¢2 (o) O

HZ W

ns = 0.963 & 0.012 (68%)

r < 0.24 (95%)

—10 < frosat < 74

—214 < f < 266

0.96 0.98
Primordial Tilt (n)

1.00

1.02




YU VR NCR- U0 CTTIAUC TR USUI0UY

Chaotic Inflation

obr~—""+—"————7————T1—————————— | n,=0.963+0.012 (68%)
- N= 50 60 1
e r < 0.24 (95%)
. m2¢20 @) —: oca
0.3 ooz 0| O 3 —10 < flosel < 74
HZ B - —214 < f5i* < 266

size of error
contours in ~ 5 yrs

0.94 0.96 0.98 1.00 1.02
Primordial Tilt (n)

Tensor—to—Scalar Ratio (r)
o o
- N

O
o

expect dramatic improvement in next 5 yrs:
Planck & BICEP2 taking data, Keck Array ('10...)

SPIDER, Clover, QUIET-II, EBEX, PolarBEAR ...
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(open string) D-brane inflation ...

* Brane-Antibrane Dvali & Tye; Alexander; Dvali, Shafi & Solganik;
Burgess, Majumdar, Nolte, Quevedo, Rajesh & Zhang.
» D3-D7. Dasgupta, Herdeiro, Hirano & Kallosh; Hsu, Kallosh & Prokushkin;
Hsu & Kallosh; Aspinwall & Kallosh; Haack, Kallosh, Krause, Linde,
Last & Zagermann.
w» - warped brane-antibrane Kachru, Kallosh, Linde, Maldacena, McAllister & Trivedi;
Firouzjahi & Tye; Burgess, Cline, Stoica & Quevedo;
lizuka & Trivedi; Krause & Pajer; Baumann, Dymarsky, Klebanov,
McAllister & Steinhardt; Baumann, Dymarsky, Kachru, Klebanov &
McAllister;
» DBI. Silverstein & Tong; Alishahiha, Silverstein & Tong; Chen; Chen;
Shiu & Underwood; Leblond & Shandera,...

closed string moduli inflation ...

» Racetrack Blanco-Pillado, Burgess, Cline, Escoda, Gomez-Reino, Kallosh,
Linde & Quevedo; Linde & AW;
» Kahler moduli AW; Conlon & Quevedo.
» Roulette Bond, Kofman, Prokushkin, Vaudrevange.
» N-flation Dimopoulos, Kachru, McGreevy, Wacker; Easther & McAllister; Grimm;
w» - High-Fibre Cicoli, Burgess & Quevedo
W - axion monodromy Silverstein & AW; McAllister, Silverstein & AW; Flauger, McAllister, Pajer, AW &
Xu; Berg, Pajer & Sjors; Hannestad, Haugbolle, Jarnhus & Sloth; Flauger &
Pajer; Dong, Horn, Silverstein & AW,
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warped P3-brane inflation ...
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conifold |
ZZ,Z@ E ‘Zz NT 2 2

25 =€

Nembedded D7-branes (fix moduh) \
if Kuperstein embedding: A(z;) = (21 — p)'/X

V($)x10"

09<n, < 1

220 | - 10—?J * explicit fine-tuning:
208 f — inflection point

2271 s=1.15

226 | * dim-6 operator

25| computed & tuned
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|
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[Baumann, Dymarsky, Klebanov, McAllister & Steinhardt '07]



warped 03-brane inflation ...
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[Baumann, Dymarsky, Klebanov, McAllister & Steinhardt '07]
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warped 03-brane inflation ...

can determine dim = 6 operators for a whole class of setups:

- a conifold-throat has a CFT dual (a la AdS-CFT)

- CFT computes all operators of dim. A =4 + om from CY at ruy
- define x = r / ruv & 3-brane angular position ¥:

V(QZ, \If) =Vo+ Ve (a:) = VR(ZE) i Vbulk(az, \If)

Vlt) ~ (1_£> Voulk () ~ Ve (z ZCLMZIZ'( ) frm ()

rd

Vr(z) ~Ve(z)-22 | 6=1,3/2,2, V28 3 5/2,
[Baumann, Dymarsky, Kachru, Klebanov & McAllister ’09/°10]

universality of D3-brane inflation:
can sample cm’s & initial conditions
- Markov Chain Monte Carlo;

still often get an effective
single-field inflection point dynamics

[Agarwal, Bean, McAllister & Xu '11]
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size of error Chaotic Inflation

contours in ~ 5 yrs WMAP 7yr + BAO + H,
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WMAP 7yr + BAO + Hy
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cosmological data:
spectral tilt of density fluctuations (ns) vs
relative power of gravity waves (r)
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the string theory landscape:
many isolated vacua,

. some mountain slopes drive inflation
—

string theory’s 6 compact dimensions:
strings , branes & fluxes




