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Introduction

The most successful feature of
inflation is that it provides us
with a dynamical mechanism
to generate the observed
perturbations
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But if we wish to learn which

is the correct model of inflation
we need to go beyond the power
spectrum.
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Outline

® |ntroduction

® Non-Gaussianity and the squeezed limit
® The Scale Dependent Bias (SDB)

® Quasi-single field model

® Forecast

Message: The scale dependent halo bias observations and
CMB observations are complementary probes of non-Gaussianity.



Non-Gaussianity

Since perturbations are small, the correlation function which is
the easiest to observe beyond the power spectrum is the three
point function:

(Cky CioCics) = (2m)°0(ky + ko + k3) B(kq, ko, k3)



Non-Gaussianity

Since perturbations are small, the correlation function which is
the easiest to observe beyond the power spectrum is the three
point function:

(Cky CioCics) = (2m)°0(ky + ko + k3) B(kq, ko, k3)

Squeezed limit ko < k1, k3:




CMB limits
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The squeezed limit

The squeezed limit contains (model independent) information about

the physics during inflation
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The squeezed limit

The squeezed limit contains (model independent) information about
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The squeezed limit

The squeezed limit contains (model independent) information about
the physics during inflation
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The squeezed limit

The squeezed limit contains (model independent) information about
the physics during inflation

Single field Intermediate Multi-field Not inflation?

Strange features
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The Scale Dependent Bias
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The Scale Dependent Bias

3
local -2 Dalal, et. al., 2008
For the local model: = (q + = S
C Cg 5! fNL g Matarrese, Verde, et. al., 2008

Slosar, et. al., 2008

fnL <0

V
With a characteristic scale dependence going like: Aby (k) ~ kB(k, kp, kp)

Using this, A. Slosar et.al. found competitive limits —29 < f¥i* < 470

More quantitatively:

(9)
Ab(k, M) = M;(k) ((bED(Z)l)(SCF(k,M) | d;f;f))

Desjacques, et. al., 2011
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the squeezed limit.
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The SDB 1s sensitive to
the squeezed limit.

Scale of observation: 0.003 hMpc™ ' <k <0.1 hMpc™!
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The scale dependent bias is sensitive to a configuration for which:
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Quasi-single tield intlation

Two fields, one light inflaton + a curvaton with a mass of order H

Chen, Wang, 2009, [arXiv:0911.3380]
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Quasi-single tield intlation

Two fields, one light inflaton + a curvaton with a mass of order H

Chen, Wang, 2009, [arXiv:0911.3380]
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CMB and LSS are

complementary

shape “Overlap”

Fi(kyi, ko, ks)Fa(ky, ko, k3)
Fy - Fy =
= ) o2(k1)o2(k2)o? (ks)

k17k27k3 e - . ’s
Two shapes are “similar” for

<— the CMB if they have a cosine of
order one.

by - By

cos(Fy, Fy) =
( | V(F1L - Fr)(Fy - Fy)




CMB and LSS are

complementary

shape “Overlap”

Fi(kyi, ko, ks)Fa(ky, ko, k3)
Fy - Fy =
b k;k o2 (k1)o2(ka)o?(ks)
Two shapes are “similar” for

<— the CMB if they have a cosine of
order one.

cos(Fy, Fy) =

1.0
: —~—1 «— Local

0.8 ]

06 <«— Equilateral

0.4+ ]

02"

0.0
-0.2 7
04D ———— | <— Orthogonal




Forecast

2 x 10* square degrees
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Results ot other groups
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A parametrization

One can roughly approximate Ab with a power law
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Conclusions

Recent developments tell us that the squeezed limit of the
bispectrum contains a wealth of model independent
information.

The scale dependent halo bias is a good probe of the
squeezed limit (while the CMB might not be).

The CMB and scale dependent halo bias observations are
complementary probes of hon-Gaussianity.

If Planck observes a large local and equilateral non-
Gaussianity, the scale-dependent halo bias will be needed
to tell whether it is due to a model like the quasi-single

field.
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