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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)
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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
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Bayesian forward modeling: the challenge
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Likelihood-based solution: BORG at work

ObservationsFinal conditionsInitial conditions

334,074 galaxies, Ғ 17 millionsparameters, 3 TB of primary data products, 
12,000 samples,Ғ 250,000data model evaluations, 10 months on 32 cores

Jasche, FL & Wandelt 2015, arXiv:1409.6308

uses Hamiltonian Monte Carlo (HMC) to explore the exact posterior
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