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Why this is a right decision

EUCLID mission:
» Dark Energy
» Galaxies

>
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Why this is a right decision

EUCLID mission:
» Dark Energy
» Galaxies

» Inflation
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Only about 10 efolds of inflations are observable
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~ 60 efolds Ina

modes enter hotizon

Inflation seeds the
cosmological-scale
structures (CMB,
galaxy clustering,

).
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Can we learn something?

Two classes of models (natureness v.s. falsifiability).

» Simple models: scalae-invariant power spectrum, adiabatic
perturbations, ...
natural; featureless; difficult to distinguish; general paradigm
without concrete physics

» Complicated models: Starobinsky potential (Starobinsky
1992), double inflation (Polarski & Starobinsky 1992), particle
production during inflation (Barnaby, Huang, Kofman,
Pogosyan 2009, Barnaby & Huang 2009), modulated
preheating (Bond, Frolov, Huang, Kofman 2009), extra
dimensions (Bean et al 2008, McAllister et al 2010, Flauger et
al 2010)
crazy; falsifiable; most are related to concrete physics above
TeV or in extra dimensions
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The bench-mark experiments

» CMB
Planck (3 channels 70GHz, 100GHz, 143GHz, 2.5yr
integration);

» LSS
A EUCLID-like LSS forecast model (we used Yellow book
foy = 20, 000d8g2, 0.5 < z < 2.1; the latest redbook number

fuy = 15,000deg?, 0.7 < z < 2.1.).
The galaxy power spectrum:
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8 redshift bins, marginalize over 16 nuisance parameters: by, by, ...,
bg; J1, 02, ..., Og.

cut-off at quasi nonlinear scales (keutosr = 0.2 Mpc71 at z ~ 2 and
keutoft = 0.15Mpc™! at z ~ 0.6)
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EUCLID and ns, as

Planck + LSS 68%, 95% CLs
001 | _
Y ] Planck will measure
1
% ot i 4 ns and a5 very accu-
1
| rately. EUCLID can
only mildly improve it.
-0.01| _
0.96 0.965 0.97 0.975

Zhiqi Huang IPhT, CEA/Saclay

Measuring the Featu:

in the Primordia



A Simple Nontrivial Example: Starobinsky potential.

Starobinsky potential
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Ringing Feature From Starobinsky Potential.

Predicted power spectrum:
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Measuring the Ringing Feature
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Another nontrivial example: Axion monodromy inflation
model.

V() = i [czﬁ + bf cos <f + w)]

Predicted power spectrum:
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null-test forecast
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» Mock data
produced using a
fiducial linear
potential (no
monodromy
osicillations)
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detection forecast
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Fidcuail model:
6lnk =0.1; 6Ilnk =0.01;
ons = 0.01. ns = 0.01.
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Why EUCLID can measure sharp features better

The difference between monodromy and a linear potential with the
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CMB measures integrated angular correlations. Sharp features are

suppressed.
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Why EUCLID can measure sharp features better

The difference between monodromy and a linear potential with the
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Why EUCLID can measure sharp features better

The difference between monodromy and a linear potential with the
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Why EUCLID can measure sharp features better
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recent “hints of axion monodromy oscillations in WMAP7"

» 1109.5264: WMAP 7 Constraints on Oscillations in the
Primordial Power Spectrum
P. Daniel Meerburg, Ralph Wijers, and Jan Pieter van der
Schaar

» 1106.2798: Oscillations in the inflaton potential: Exact
numerical analysis and comparison with the recent and
forthcoming CMB datasets
Moumita Aich, Dhiraj Kumar Hazra, L. Sriramkumar and
Tarun Souradeep
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Monodromy likelihood surface: searching the radio band
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Computing the CMB power spectrum is not that trivial
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repeating the WMAP-7yr + ACT computation
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Take-home Message

> Interesting physics can manifests itself in the form of glitches
in the primordial scalar power spectrum.

» Future LSS survey may significantly improve the constraints
on these models.

» No axion monodromy in current data.
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Thanks

CosmolLib download:
http://www.cita.utoronto.ca/~zqghuang/CosmoLib
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