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Standard Cosmological Model
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Large Scale Structures

Standard
« CMASS DR9 ,
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Large Scale Structures
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Bonvin & Durrer [arXiv:1105.5280]
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Large Scale Structures
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What do we really observe?

N(n,z)— <N> (z)
TV (2

To compute A(n,z) =
we have to consider:

o Observation on the past
lightcone

o redshift perturbed by
peculiar velocity

Reid et al '12 [arXiv:1203.6641]
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N(n,z)— <N> (z)
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Binning Strategy

To recover the 3D information we need to split the redshift
range in many bins and to consider the cross-correlations
between different redshift bins.

Spectroscopic Survey Photometric Survey
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Cosmological Parameter Forecast

spectroscopic DES-like
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Cosmological Parameter Forecast

2D vs 3D
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Lensing Potential
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Quasars x Ly-alpha correlation
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Quasars x Ly-alpha correlation
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Large bias factor difference
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Quasars x Ly-alpha correlation
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Quasars x Ly-alpha correlation
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Relativistic effects on Lyman-a forest
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Relativistic effects on Lyman-a forest

Amplitude of effect
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Single tracer vs multi-tracers
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Curvature constraints

from LSS
Tightest constraints Qx| <0.003
Predicted limit of I O (10_4)
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Curvature constraints from LSS

1
An,z,my) =bDey + =0, (nn-V)

H
D 215G e SK(’/‘—’F) 3
Ao (U 1+ ®)d
o T s R o
I2—5SS/K | 7‘[
_I_(5S 7_[ SK IHQ fevo)

X (\If—l—n-v—l—/o(\if—l—i))d%)

T
+(5s—2)q>+\p+ﬁ<1>+(fevo—3)%v

+(2—5s)§—K/O(\IJ+<I>)d%
K Jr



Curvature constraints from LSS
A(n,z,my) =bD.y, + iﬁr (n-v)
2—5s [ Sg(r—r)
> / Sk (1) S (7 L -
L e PRPRTY. . R -
CLASS v.2.5 i
| http://class-code.net, |

T
+(5s—2)<1>+\11+ﬁ<1>+(fevo—3)%v



http://class-code.net

Curvature constraints from LSS

>R o e
h}m\wmm

50 100 500100(
/

dN/dz/d Q
) )
[=2]

-
o
[3;]




Curvature constraints from LSS

[arXiv:1603.09073]
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Spatial curvature, and other cosmological parameters,
are strongly biased if relativistic effects (mainly cosmic
magnification) are neglected.
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In the weakly non-linear regime second order perturbation
theory can be applied

Because of non-linear gravitational
effects the power spectrum does not
encode all the statistical information.

Bi-spectrum

Born approximation fails
- Perturbed geodesics

Geodesic
light-cone
gauge

An eye...

Credits to Fabien Nugier
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Conclusions

The observable quantity includes several relativistic

corrections

o Which encode useful information

o and may bias the parameter estimation, If
neglected

Multi-tracers technique allows to Isolate some

relativistic correction. Future surveys should be able

to measure them

relativistic number counts can be generalized to

non-flat universes

o heglecting relativistic effects may bias the
curvature parameter as well

Many new contributions to the bispectrum

o how do they affect /x5 ?



