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The big picture: the Universe is highly structured
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Planck collaboration (2013-2015) M. Blanton and the Sloan Digital Sky Survey (2010-2013)
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What we want to know from the largeale structure

The LSS Is a vast source of knowledge:
A Cosmology:

[ CDM : cosmological parameters and tests against alternatives,
Physical nature of the dark components,

Neutrinos : number and masses,

Geometry of the Universe,

Tests of General Relativity,

Initial conditions and link to high energy physics

A Astrophysicsgalaxy formation and evolution as a
function of their environment
Galaxy propertiescplours chemical composition, shapes),
Intrinsic alignments, intrinsisizemagnitudecorrelations

Florent Leclercq Bayesian inference with blabkx cosmological models



Bayesian forward modelling: the ideal scenario
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Baye5|an forvvard modelllng the challenge
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Likelihoodbased solution: BORG

Bayesian Origin Reconstruction from Galaxies

Likelihood-based solution:
Exact statistical analysis
Approximate data model

[

Data assimilation

Florent Leclercq Bayesian inference with blabkx cosmological models



Likelihoodbased solution: BORG at work

www.aquila-consortium.org/

Initial conditions Final .conditions Observations

334,074galaxiesf 17 millionparameters,3 TB of primary data products,
12,000samplesf 250,000data model evaluationsl,O months on 32 cores

All data products are publicly available:
Jasche, FL & Wandelt 2015, arXiv:1409.6308  https://github.com/florent-leclercq/borg sdss_data release, doi: 10.5281/zenodo. 1455729
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