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● The problem: how to parametrize the growth index?

● Test of our formalism

● Prospects with Euclid-like surveys

Outline
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The universe is currently accelerating [Perlmutter et al.,Planck13]

growth of structures
Image: MPE/V.Springel.

● The universe is dominated today by a hidden form of energy, 
dubbed Dark Energy.

●  OR . . .   Einsteins fields equations break down at very large 
cosmological scales

● Measurements of background not enough to determine the source 
of acceleration  

t=0.9       t=3.2        t=13.7 Gyr

 f = 1         f = 0.99          f = 0.5

Can the linear growth of structures 
disentangle these hypotheses?

growth rate

perturbations
Simulation of Dark Matter clustering

modified gravity
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The problem: how to parametrize the growth rate?

● We need a parametrization for the growth rate satisfying

– high precision (<1% of error)

– observer friendly (few parameters to fit)

– theorist friendly (parameters must be easily related to theories)

– flexible (covering a maximum of models!)

● For ΛCDM [Peebles 1980]

growth index
growth rate
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A solution? Growth index as Taylor developpement 

Ansatz : 

Taylor developpement
in the logarithm of Ω

m

model
dependend
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A solution? Growth index as Taylor developpement 

Ansatz : 

A general recursion formula for higher order coefficients (n>0): 

Taylor developpement
in the logarithm of Ω

m

model
dependend

Exemple: wCDM
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Precision

● What is the precision of the approximation?

● How many orders do we need?

wCDM w(a)CDM Clust. Quint.
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Connection theory-observation

All coefficients are analytically predicted!

ΛCDM

Quint.
wCDM

DGP
w(a)CDM
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 Analysis of an Euclid-like surveys

ΛCDM

w=constant
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 Analysis of an Euclid-like surveys

w
a

w
o ΛCDM

w=constant

Planck range : 



04/07/2013 Heinrich Steigerwald                                The growth index of cosmological perturbations 19

 Analysis of an Euclid-like surveys

w
a

w
o ΛCDM

w=constant

C
lust. Q
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w
a

w
o ΛCDM

w=constant

C
lust. Q

.

Euclid constraints
(model fiduciel ΛCDM)

Planck range : 
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 Analysis of an Euclid-like surveys

Clust. Q. ΛCDM DGP

Euclid constraints
(model fiduciel ΛCDM)
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● We present an analytical parametrization that is

a) observer friendly (few coefficients needed)

b) theorist friendly (links observational results to specific 
models)

c) precise

● What's next: extending the parametrization to include f(R) and 
more in general EFT

Conclusions
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 Analysis of an Euclid-like surveys
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Connection theory-observation

All coefficients are analytically predicted!
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What observations can measure ...


