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Benefits of Inflation I

Inflation solves a number of problems in Cosmology:
1. Flatness Problem

2. Horizon Problem

3. Defects Overabundance

e Quantum fluctuation of the scalar field during
inflation appear as temperature fluctuations of the
CMB.

® They also act as seeds for structure formation.

® One signature of inflation is that the spectrum of
the density fluctuation is scale-invariant
(Harrison-Zeldovich spectrum).

e Tensor mode fluctuations result in background of

gravitational waves

Origin of Inflation

® What is the Inflaton.

o

e Where is the potential V (¢) coming from
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Why brane worid?




Candidates for Inﬂafnnl

Light scalar modes in the brane world:

Closed string modes

e Radion/dilaton: gravitational strength couplings
Open string modes

e Tachyons: their potential is too steep

e Brane separaticn as inflaton: brane interaction
relatively flat potential
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Graviton emission

Quantum processes are dual to tree-level ones. For exampile the
open-string 1-loop is dual to the graviton emission by a standard model
particle. Classical gravity is dual to quantum effect in field theory.
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Closed string exchange: =

The potential has the large-n behavior (p = 4
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It diverges exactly at the tachvon mass threshold.
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brane separation as the inflaton

Inflation “smooths out™ the wrinkles.
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Inflation in Realistic St ring Vacua
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lunneling results in bubble nucleation — old inAation.

Slow-roll ends b sfore m=2. hee omes zero, and the tachsy
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Tachyon energy to gravitons (i.e., closed string
modes):

® gravitational strength
o~ %_r;r, — finite

® standard model coupling strength
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Cosmic String E
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