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The big picture: the Universe is highly structured

M. Blanton and the Sloan Digital Sky Survey (2010-2013)Planck collaboration (2013-2015)

9ÏÕ ÁÒÅ ÈÅÒÅȢ -ÁËÅ ÔÈÅ ÂÅÓÔ ÏÆ ÉÔȣ
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What we want to know from the LSS
The LSS is a vast source of knowledge:

:
ÅCosmological parameters and tests of 
ɽCDM,

ÅPhysical nature of the dark components,

ÅGeometry of the Universe,

ÅTests of General Relativity,

ÅInitial conditions and link to high energy 
physics

: galaxy formation and 
evolution as a function of their 
environment
ÅGalaxy properties (colours, chemical 

composition, shapes),

ÅIntrinsic alignments

Y. Dubois & S. Colombi (IAP)
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Why Bayesian inference?

ÅInference of signals = ill-posed problem
ÅIncomplete observations: finite resolution,

survey geometry, selection effects

ÅNoise, biases, systematic effects

ÅCosmic variance

ÅCox-WŀȅƴŜǎ ǘƘŜƻǊŜƳΥ !ƴȅ ǎȅǎǘŜƳ ǘƻ ƳŀƴƛǇǳƭŀǘŜ άplausibilitiesέ, 
ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ /ƻȄΩǎ ŘŜǎƛŘŜǊŀǘŀΣ ƛǎ ƛǎƻƳƻǊǇƘƛŎ ǘƻ

άWhat is the probability distribution of 
possible formation histories (signals) 
compatible with the observations?έ

άWhat is the formation history 
of the Universe?έ

How to do that?
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All possible FCsAll possible ICs

Forward model = N-body simulation + Halo occupation + 
DŀƭŀȄȅ ŦƻǊƳŀǘƛƻƴ Ҍ CŜŜŘōŀŎƪ Ҍ Χ

Forward model

Observations

Summary statistic = power spectrum ς
bispectrumςline correlation function 

ςclusters ςǾƻƛŘǎΧ

Bayesian forward modeling: the ideal scenario

Bayesian large-scale structure inference 5



Florent Leclercq

ŘҒмл7

Bayesian forward modeling: the challenge
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