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Abstract: A class of non-canonical inflationary models is identified, where the leading-order contribution to the non-Gaussianity of the curvature
perturbation is determined by the sound speed of the fluctuations in the inflaton field. Included in this class of models is the effective action for
multiple coincident branes in the finite n limit. The action for this configuration is determined using a powerful iterative technique, based upon the
fundamental representation of SU(2). In principle the upper bounds on the tensor-scalar ratio that arise in the standard, single-brane DBI inflationary
scenario can be relaxed in such multi-brane configurations if a large and detectable non-Gaussianity is generated. Moreover models with a small
number of coincident branes could generate a gravitational wave background that will be observable to future experiments.
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Bounds on DEI

Normal DBI in throat

J.E.Lidsey & |H arxiv:0705.0240:
We considered observable changes
Ap,:

A = Ao

Used observables to place tighter
constraints on r.

Found...

f‘l-:f: 10— BUT
r > gﬁl — ng) > 0.002
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Bounds on DEI

Action

Non-

A few definitions

_ Mz :
g = /([J‘J‘ g |:_,)PR + P(o, X }}

G ; ’ 1: By oo ) g 1 4 = l = 3+X

where:

irsa: 08060181

K = X°Pxx + %AY:'#'PXKZ\'
Px +2XPxx'~ =~ XPx+2X2Pxx
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Loosening the bounds

Evading the bounds

Standard DBI:

. g Py = e c,.Px>1
19! 1 /1
s A= | 5—1 o \=—|——1
: 1 _, 1
e fNL X =) * JNL X 2

Class of actions

Plo, X) =

We want:

filo)[1 = fr(o)X]" — fi(0)

2(cc — 3)

H—10
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Loosening the bounds

Conditions required

LH bound now gives:

r < Flo)(—f)t "

Conditions

1
« Standard DBl i1s m = 5

1
« To loosen bounds need m < =
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Loosening the bounds

Conditions required

LH bound now gives:

r < F( ())( _fXL)l '2—m

Conditions

* 1
« Standard DBl i1s m = -

1
« lo loosen bounds need m < 5
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Coincident branes

Coincident Brane Scenario
Thomas & Ward, hep-th/0702229:

» N coincident branes
« non-Abelian U (n)
structure

. finite n limit
(n < 10)

New in our paper:

Recursive description of P(.X) for all n in terms of n = 2 case.
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Coincident branes

In our scheme?

Relativistic limit: ¢- < 1

Coincident brane action = m = —5

New looser bound

r < F(¢)(—fnL)
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Observational constraints

How many branes needed for detectable tensor
signal?

Assuming tensor modes are observed with » > 10™*:

n<1-— 0.01{]0)@

WMAPS bound ( fxr. > —150) then gives:
il Gl S0 = darfi =3

o |f » > 1 then no detectable tensor signal.

* T[ensors undetectable for all multi-brane configurations if
Int > —70.

e This is for all known compactifications, could be avoided.
iIf new ones were found.
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Observational constraints

Looking forward

What have we learned?

e (Class of actions that can loosen bound on 7.
e Coincident brane scenario of T&W is part of this class.

o WMAPS5S constrains models that generate detectable r to
i = 2 aF 8.

Future directions

e Motivates looking at specific working models, e.g. choose
potential.

o Other UV theories in the general class of bound evading
actions?

e Other DBI-like models helped by similar dependence on
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Bounds on DEI

Normal DBI in throat

J.E.Lidsey & |H arxiv:0705.0240:

We considered observable changes

AP
Ao, = Ao

Used observables to place tighter
constraints on r.

Found...
3*1-( 10— BUT
r > gﬁl —ng) > 0.002
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