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Summary & Motivatior

Inf3ation high scale——  String theory

New signatures or predictions from String
theory?

Non-Gaussianity, Cosmic Strings,

- 2
Can we obtain large Peld range” see talks of

Necessary for Tensor modes, DBISilverstein,
infRation. Westphal and

Quevedo, Cicol
A model where we try to extend the peld

range: D5 brane self-annihilating in a thro




¥ Small Peld models
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Field Range and InBat\

¥ Large beld models
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Tensor Modes from String Theory”

During inf3ation, quantum perturbations grow
II#

scalars 0¢ »H —— 1

tensors | h > H
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(N eff ) °
Dimopoulos, Kacrhu

McGreevy, Wacker | iS bounded

Krause

Grimm Lyth Bound

Silverstein,Westphal




Geometrical Question

Maximum Peld range is in many cases a simple Geome

guestion. What is the maximal size of the moduli space”
N Pnite?

¥ D-brane positions

¥ e.g D3, moduli space is CY itself
compact for realistic pheno with
gravity.

¥Axion with moduli space a circle St Banks, Dine,
Fox, Gorbatov

¥ Kahler moduli space non-compact
(decompactibcation limit) but limited b
validity of the EFT. (Theory will becom
Higher dimensional)

Arkani-Hamed, Motl, Nicolis, Vafa
Oogquri,Vafa




Field Range for Bran:

Smaller manifold works best, because the
Planck mass increases faster than the rar
allowed but if too small, we expect a big T-
dual.

e.g.branesonatorus | = |
S = (2! L)P31T,

v
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Backreation becomes more important
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Warped Compactibcation - Type IIE

AdS: | X KKLMMT
dsip = h* ¥ 2(1)gu dxtdx’ + hY2(1) di %+ 12dsg,

41 g,N 13" 12
- Vv

h(!)= R*/14 R*

Neglecting the size of <:> <o/ >
the bulk and only Mb / max T3N

iIncluding the throat

For perturbative control Baumann, McAlliste

R! 1' N> 10




DBI-Inf3ation
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We can debPne a gamma factor ! (") =

Taking simplest (steep) potential 1/ |
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Silverstein, Alishahiha, Tong Chen, Huang, Kachru, Shiu

he system inf3ates with
large NG




Experimental constraints DBI

¥ Experimental constraint
(most particularly from NG)
are quite important.

¥ Need near Planckian vev
(but still slightly below)

¥ D3 brane DBI does not
work!
Supergravity IS no
longer under control




D5 brane In the throat

(baseis T*4 o3 M fractional branes
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D5 Brane in KS throat

*D5 brane is a Non-BPS object in this -

background it wants to unwrap. (no 2-
cycle)
*At the bottom the D5 self annihilate

*Can better match data for DBI inf3ation

*Interesting alternative scenario.
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Becker, L.L, Shandera
Kobayashi, Mukohyama, Kinoshi




Better match data but still hard

. : | |
Power increase In Peld ran L) < 2p? (
Mp MAX I'D5

Can match the N > 10

experimental data with
Orbifold is needed

¥ Backreaction is more important for D5 (D
IS even worse). It Is not negligible but coul
potentially be included.

¥Other proposals: multiple D3-branes, blow
up into a D5 with Buxes, ... expect
backreaction to be again (even moreHuston, Lidsey,
Important. Thomas,Ward




Cosmic Strings

¥ Warped tension make them viabI%Ope,anifi,\rfyrﬁ's’giolchmski

observationally. L.L.Tye

Jones, Jackson, Polchinski, ..

¥ Special stringy properties (probabil
less than 1 and periodic tension
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blow up as a D3-brane N

Firouzjahi, L.L. , Tye



Conclusions

¥ Many models of inRation needs a large b

range. Can we obtain t
¥ Things to chec

nem In string theor

K, backreaction,

presence of new light modes and
overall validity of the 4d EFT.

¥ Wrapped brane can extend range

¥ Provide an interesting alternative scenaric
more usual D3 brane inf3ation

¥ Can we realize DBI inRation in string theo
In a completely consistent manner? (ther

are other problems ...)




