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The big picture: the Universe Is highly structured
01 & AOA EAOA8 - AEA OEA AAC

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
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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
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Likelihoodbased solution: BORG at work

www.aquila-consortium.org/

Initial conditions Final .conditions Observations

Supergalactiplane

67,224qgalaxiesf 17 millionparameters5 TB of primary data productd,0,000samples,
£ 500,000forward and adjoint gradient data model evaluatiods> millionCPUhours

Jasche & Lavaux 2019, 1806.11117 — FL, Lavaux & Jasche, in prep.
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