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Inflation ...
(ideas by Guth, Linde & Steinhardt around 1980)
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PLANCK 2015 - most precise CMB data
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LHC @ 8 TeV: Evidence for Scalars!
Higgs Discovery 2012 !
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Quantuwm Theory ... Blessing & Bane

e quantum theory can kill inflation / relaxation — quantum corrections !
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e need quantum gravity for control !
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e use string theory to build inflation ...
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The Goal

e energy scale of inflation — 10'3 x LHC — close to Planck Scale !

=» unique window to quantum gravity !

—‘

o compare models
inflation

systematic study !
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cosmological CMB data

the string theory landscape:
many isolated vacua, connected by tunneling

. some mountain slopes drive inflation
*

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




test string theory

with inflation & CMB
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moduli & axions:
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‘ light scalars ...

ing theory’s 6 compact dimensions:

strings , branes & fluxes



* string theory — use axions ...

crucial scale:f — not Mp !

backreaction at @ >> f !




* large fields need functional control

d;
£:(3¢)2—V0(¢)—dei (%) , d; >0, ¢, >0

= g — 0 limit: know your sequence {d, e;} !

ei = 0 spells disasterat p >> M ...
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relaxions:

~ | -

O(100)

Z > 10°

07

se0 gy
..........
"""""""
'''''
------
.......



D
O
z
K
\
>
M

-——_~
L]
—

charge backreacts on geometry
— charged vs neutral BH !
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charge backreacts on geometry
— charged vs neutral BH !

D3’s



* ‘gravity should be weak’

[Arkani-Hamed et al.'06] .
since 2014: many follow-ups applying this to large-field axion inflation ... erC



* magnetic WGC

dual coupling:

monopoles:
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* no BH'! 1

IF'min ™ M > RBH ~ MTNmon ™~ 6_2

implies EFT cutoff: M <e

* string theory: Y
~ magn. D-brane

o —_— .
! no BH EFT cutoff: M < el/(p+1)

Hebecker, Rompineve & AW '15/'16 e
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monodromy charge N,, is physical — backreacts

closed string picture: open string picture:

be~* ~ N, « > Sgvn ~ Nu

McAllister, Schwaller, Servant, Stout & AW '16



light & charged 3-7 string for every unit of N, !

Nw D3's on X9 D7's on >4
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Relaxions Run Away !
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So ...

McAllister, Schwaller, Servant, Stout & AW '16

A2 ~e %YM — e 9vm — finite!

Inflations proceeds - sometimes ...



