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The big picture: the Universe is highly structured

2M. Blanton and the Sloan Digital Sky Survey (2010-2013)Planck collaboration (2013-2015)
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How did structure appear in the Universe?

ÅWhat are the 
statistical properties of 
the initial conditions?

ÅWhat is the physics of 
dark matter and dark 
energy?

3



7Å ÈÁÖÅ ÔÈÅÏÒÅÔÉÃÁÌ ÁÎÄ ÃÏÍÐÕÔÅÒ ÍÏÄÅÌÓȣ

a Gaussian random field

Everything seems consistent 
with the simplest inflationary 
scenario, as tested by Planck.

numerical solution of the 
Vlasov-Poisson system for 
dark matter dynamics

4Planck 2015 XX, arXiv:1502.02114 Y. Dubois & S. Colombi (IAP)



But some questions remain

1. How do we these frameworks?

ÅUsually the two problems of initial conditions and structure 
formation are addressed in isolation.

ÅIdeally, galaxy surveys should be analyzed in terms of the joint 
constraints that they place on these two questions.

2. How did this happen in Universe?
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ÅPrecise tests require many 
modes.

ÅIn 3D galaxy surveys, the number 
of modes usable scales as         .

ÅThe challenge: non-linear evolution at 

and .

ÅThe strategy:

ÅPushing down the smallest scale usable 
for cosmological analysis

ÅInferring the initial conditions from 
galaxy positions

6In other words: go beyond the and analysis of the LSS.

1.How do we test our models?

J. Cham �±PhD comics

Redshift 
range

Volume
(Gpc3)

kmax
(Mpc/h)-1

Nmodes

0-1 50 0.15 107

1-2 140 0.5 5x108

2-3 160 1.3 1010
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