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Context

● The problem is not the lack of theories to explain cosmic acceleration

● The simplest model – the    CDM model – is doing well with observations (CMB, 
SNIa, LSS, …)

● Why worry about more complicated models, what can we win? 
1) Either constrain away a large number of theories
2) Or maybe discover new physics
3)    CDM is unsatisfactory until the microscopic origin of      is known (my opinion)

● Even though all accelerating models are tuned to fit the background evolution, 
their respective predictions for LSS are very different

● Consistency tests of specific models are abundant, what we would like is a 
model independant ananlysis
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First order matter perturbations

(matter only)

(matter +    )
In more sophisticated models, 
we have additional source     and damping
In    CDM,  

damping because H 
is higher in the past!

(LSS)
(SNIa, CMB, ...)

growth index

new ansatz : very precice for models 'close' to    CDM
growth indexes      are analytic    

[arXiv:1403:0898]

● f depends on kinematics :
● f depends on dynamics :    

Common definition :

Introduce the growth rate

What is the general solution?
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Data analysis technique

background parameters
(except for         )

perturbation parameters

Growth data (2014)

Theory

● Plot the likelihood contours   
● This constrains gravity, given that we know exactly the background evolution
● However,                                (Planck+WP+BAO),  etc.
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Remapping growth indexes into the fiducial background

Example: wCDM model:

Fiducial model parameters

Effective growth indexes

 Growth indexes: Model parameters

● Errors are of order 0.3% for Euclid and 3% for current data (and the most extreme 
models)

z in [0,2]

● Fix a fiducial background
● Analyse the growth data in the fiducial background
● Remap the model growth indexes into the fiducial background 
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Results : current growth data vs theories

smooth Dark Energy

clustering dark energy
   [Sefusatti & Vernizzi 2011]

Param. Post Friedmann

       [Ferreira & Skordis 2010]
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