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2=-Point Function
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3= and 4-Point Functions

3-point function: 4-point function:
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Planck reported limits on 3 templates:

ocal — 97458

(figure courtesy of Paul Shellard)
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Planck reported limits on 3 templates:

equilateral

equil
cquil — _ 49 4 75

(figure courtesy of Paul Shellard)

Freitag, 24. Mai 13



Planck reported limits on 3 templates:

orthogonal

ortho — _ 95 4 39

(figure courtesy of Paul Shellard)
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These are precision constraints

NG = fnpAe <1071
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These are precision constraints

NG = fnpAe <1071

which probe high-scale physics

A > O(10° — 10°)H

cf. electroweak precision tests




Outline

l. The Physics of Inflation

Motivation for Light Hidden Sectors
Effective Field Theory

Non-Gaussian Phenomenology

ll. Precision Constraints from PLANCK
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KKLMMT / warped brane inflation

Rl’?) D3 D7
AdSs o

The Physics of Inflation

axion monodromy

' D3/D7

DB and McAllister, Physics Report, to appear.
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There are roughly two ways to confront these ideas with data:

Construct concrete models
and test specific predictions

or

|dentify universal features and constrain
the corresponding effective theories
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What all models have in common is
light hidden sector fields

Mp1 s s s
H — — —— - spontaneously broken SUSY
H—- o ZEES - extra symmetry or fine-tunin
Y Y &
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What all models have in common is
light hidden sector fields

«ﬁé—»— spontaneously broken SUSY

2 %m extra symmetry or fine-tuning

Vi
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Effective Field Theory

inflaton sector




Effective Field Theory

inflaton sector

Lo = —%(acp)? V(@)

A

approximate shift symmetry

O — P + const.

motivated both theoretically and observationally
(slow-roll) (scale-invariance)
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Effective Field Theory

inflaton sector

Lo = —%(acp)? V(@)

A

approximate shift symmetry

O — P + const.

motivated both theoretically and observationally

(slow-roll) (scale-invariance)
H
c o

curvature perturbations
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Effective Field Theory

inflaton sector

(UV cutoff)

background

(symmetry breaking)

Goldstone
fluctuations

(freeze-out) =

superhorizon
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Effective Field Theory

inflaton sector

(UV cutoff)
background
(symmetry breaking)
Goldstone
fluctuations
(freeze-out) =
superhorizon
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Effective Field Theory

inflaton sector
— slow-roll inflation:

(8D)2 — V(P) —>

|

Interactions are constrained
by the shift symmetry:

1
2

background

strongly coupled A

ing < 1

superhorizon
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Effective Field Theory

inflaton sector

background

strongly coupled

4
DBI inflation: (a/i) e

Silverstein and Tong

superhorizon
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Effective Field Theory

inflaton sector

mixing with
hidden sector:

background

strongly coupled

superhorizon
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Effective Field Theory

hidden sector

Interactions in the hidden sector
are much less constrained :

Ly = —%(5‘2)2 —mYt - AY? 4 ...

...and can naturally be large:

A~H

DB and Green

om* = Q——-~A2§H2
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Effective Field Theory

visible sector hidden sector
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Classify all couplings that preserve
the shift symmetry of the inflaton.
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Effective Field Theory

visible sector hidden sector
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- » B e g
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dim-4: 0, oMY

remove by a rotation in field space
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dim-5;

Effective Field Theory

visible sector hidden sector

P 5 7 8

» e W 8 3
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redundant operator
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Effective Field Theory

visible sector hidden sector
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- » B e g
R - g T LTI e, . R e Y PP PAR P (s, |

; 3 g .t b 3

+ y D -

P g 3 P
> >
) )
] ]
> - > ~a

feld dependent I<|net|c term

dominant mixing

Use data to constrain the mixing scale.
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Fluctuations

O(t,T) = Po(t) + (¢, 7)
Y(t, %) = X + o(t, T)

2 Expand around background vev’s:

massless massive

2 Solve numerically.
Assassi, DB, Green and McAllister
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Precision Constraints

Assassi, DB, Green and McAllister
A/H
A
10° ¢

10*

10° ¥

100 + ruled out by Planck
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Precision Constraints

Assassi, DB, Green and McAllister

A/H
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Precision Constraints

Assassi, DB, Green and McAllister

A/H
A

10° + (quasi)-local

10* §  orthogonal

\ 0%+
I equilateral
S
100 + ruled out by Planck
ST A/

Freitag, 24. Mai 13



Precision Constraints

Assassi, DB, Green and McAllister

perturbative calculation

e e ()

Chen and Wang
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Precision Constraints

Assassi, DB, Green and McAllister

| perturbative calculation PLANCK constraints
\‘\ 1 ( A ) b 3
e (xrr)

- fNLNA—CH Nz < 10

Chen and Wang
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Precision Constraints

Assassi, DB, Green and McAllister

H

“~ac\m) i) =0

A¢
Chen and Wang

\.\ perturbative calculation PLANCK constraints
* 1 (AN / $y\3
X —on (ir) (211

; ]
A 2 0.4 x10° (E) H |
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Precision Constraints

Assassi, DB, Green and McAllister

H

“~ac\m) i) =0

A¢
Chen and Wang

\.\ perturbative calculation PLANCK constraints
* 1 (AN / $y\3
X - (i7) (37

; ]
A > 0.4x10° (E) H |

What is the natural size of the cubic coupling?
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Supersymmetry Breaking

hidden sector

= | —

inflaton sector
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inflaton sector

S -

Supersymmetry Breaking

hidden sector
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inflaton sector

s

Supersymmetry Breaking

hidden sector

* unless SUSY-breaking is sequestered:

H2
Anw~ — < H
» Mpl
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Planck-Suppressed Operators

Our bound can be expressed in terms of the Planck scale:

tensor-to-scalar ratio

If gravity waves are observed, then this is a strong
constraint on Planck-suppressed operators.
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Generalizations

> higher-dimensional (8(1))20A
scalar operators: AA

Green et al.

> gauge fields:
Barnaby and Peloso A
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Conclusions

2 String theory strongly motivates considering
scenarios with many light fields: m ~ H

2 The couplings of these fields to the inflaton
are strongly constrained by the PLANCK data:
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