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Abstract: Modifications of the initial-state of the inflaton field can induce a departure from Gaussianity and leave a testable imprint on the higher
order correlations of the CMB and large scale structuresin the Universe. | will discuss general vacuum state modifications in the case of a canonical
single-field action, after adding a dimension 8 higher order derivative term, and DBI models of inflation. Observed bounds on local and equilateral
non-Gaussianities, even though they correspond to template shapes that are far from optimal, can lead to constraints that are already competing to
those derived from the power spectrum alone, due to enhancement effects. We emphasize that the construction and application of especially adapted
templates could lead to significant improvements in the CMB bispectrum constraints on modified initial states.
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Introduction

One cannot exclude
vacuum state corrections

e EFT:irrelevant operators
» Physics before inflation

Constraints:
e Backreaction
e Power spectrum

Pragmatic, pheno, EFT point of view:
Allow small corrections to BD at scales

below some cut-off A and study signatures
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The executive summary

Bispectrum extremely sensitive to BD modifications

e Enhancement factors ol = Bzl 3g /1
e Typically localized

* Available templates inadequate s and 553
e Oscillatory effects




Outline

e Bispectrum preliminaries

e Standard slow-roll calculation
e Higher derivative correction
e DBI inflation (preliminary)

* Conclusions
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Outline

* Bispectrum preliminaries

e Standard slow-roll calculation
* Higher derivative correction
e DBI inflation (preliminary)

* Conclusions
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Redefined amplitudes
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Redefined amplitudes
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Projections
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Projections

I2T3

A2 =
A = (2m)*(343)) %{ F™o% kg, 12, 23) =
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Determine leakage into local and equilateral to put constraint

Or: develop enfolded template and compare to data
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Redefined amplitudes
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Projections
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Redefined amplitudes
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Projections
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Projections

A2 s _ 1 . 1 —cos[kiml—1+ 22 +73)]
. __—i- & ¥ -l@ E[ﬂﬂl:hll - i ‘ = e — = d]n
A = (27)" (3€]3]) _i'% : (k1mo, 72, 73) IaT3 { SIS & (—1 4+ 7o +13)

3

Localized kinNo enhancement, maximizes at - | +x2+x3=TT/kiNg Fmodin(f pe rs r3)
Determine leakage into local and equilateral to put constraint
Or: develop enfolded template and compare to data

T 5
601 70| 40gt 17|

b 2d CMB sphere :

A28 [pmean Pleeal

[ J""

25 ;|_."‘=|D=u=||'.'\-T_|:

I.'.L;!IZI l| [t [ |

s | CMBFAST, flat space limit




Factorizable templates
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Adding a higher derivative correction
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Adding a higher derivative correction
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Projections

All terms contribute, since the overall enhanced term changes sign
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e Similar expression for equilateral
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Adding a higher derivative correction
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Projections

All terms contribute, since the overall enhanced term changes sign
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Adding a higher derivative correction
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Projections
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Adding a higher derivative correction
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Projections

All terms contribute, since the overall enhanced term changes sign
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CMB bispectrum constraint
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Projections

All terms contribute, since the overall enhanced term changes sign
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Projections

All terms contribute, since the overall enhanced term changes sign
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DBI inflationary vacuum

UV models : c; decreasing
IR models: ¢; increasing

bulx # }

{ IR Branch LC.:

o<l BD state issues

e |R: shrinking sound horizon
e o UV: upper limit on total number
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T scenarios
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_ kicmo = M/H
* | eading terms

* Additional factor of localized enhancement!
* Speed of sound appearance
* Not singular (terms conspire)
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Local contribution: ) =

5

M\* 1
0.004| 3| ( ) (es < 1)

Preliminary, work in progress with Daan Meerburg and Mark Jackson




Conclusions/remarks

Nongaussianities are an excellent probe of (higher
derivative) interactions and the initial state

* Assumed scale invariant NPH scenario

e Different analysis techniques necessary in a boundary
effective field theory approach

* Produces scale dependent NGs (from scratch)

* Higher n-point functions




