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Future surveys

SDSS-II

BOSS

Euclid SKA
PFS

We are going to probe much larger volumes in the 
next few years
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Future surveys

We need a very precise theoretical modeling

Precision of data will improve
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Possible to test more exotic models
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Observed galaxy correlation
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naming issue: 
relativistic corrections, 

magnification bias, 
unified rsd+lensing, …
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low z

high z

Radial Correlations

Alvise Raccanelli

h�i

22/07/2015
Theoretical and Observational Progress 
on Large-scale Structure of the Universe 



Observed galaxy correlation
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A. Raccanelli, F. Montanari, D. Bertacca, O. Doré, R. Durrer, 2015
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Antisymmetric galaxy cross-correlations
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preferred cosmic direction
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Dai et al., today



Gravity

Cosmological tests

non-Gaussianity

Dark Matter
Dark	 Energy
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Dark Matter
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Self-Interacting?

“Dark atoms”?

Cold Dark Matter
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Dark Matter
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Dark Matter
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Double disk
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Cyr-Racine et al., 2013
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Dark Matter
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Dark Matter
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More to come: 
stay tuned
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non-Gaussianity

Camera et al., 2014
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SKA HI galaxy survey
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non-Gaussianity
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(other shapes)
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radio continuum + some redshift information 
(e.g. B. Menard’s group works)

A. Raccanelli, et al., today

primordial vector fields



String Axiverse
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“why now” problem

Requires flat potential

Still fine-tuning problems Potentially solved by string-axiverse

Quintessence?

helps with fine tuning

ok if quintessence field is an axion-like field

Kamionkowski et al., 2014
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String Axiverse
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V (�) = ⇤4 [1� cos(�/f)]
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String Axiverse
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String Axiverse
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Dark matter density from axion misalignment
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D. Walker, B. Horn, A. Raccanelli, 
M. Kamionkowski, D. Spergel

Power spectrum

Satellite galaxies

Strong lensing

string theory scenario in which dark matter is made by a multitude of axions

Constraints on decay ratioMass

axions decay into smaller mass axions
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Conclusions
Future surveys will be very powerful
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Test “standard” parameters

Fun (and potentially high-reward) part:

Boring (but necessary) part:

More precise modeling (large and small scales)

Test exotic models
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