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Florent Leclercq

A disclaimer

ÅFor the purpose of this talk, please forget the following concepts:

Åάmeasurementsέ ƻŦ ǇƻǿŜǊ ǎǇŜŎǘǊŀ κ ŎƻǊǊŜƭŀǘƛƻƴ ŦǳƴŎǘƛƻƴǎΣ ŜǘŎΦ

Åάmockέ catalogues to measure frequencies

ÅƎŀƭŀȄȅ άweightsέ ƻǊ ŀƴȅ άcorrectionέ ǘƻ ǘƘŜ Řŀǘŀ

Åbackward-ƳƻŘŜƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ άBAO reconstructionέ

Åany remaining frequentist concept (estimators / ²̝ / maximum 
likelihood, etc.)
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άA previous acquaintance with probability and
statisticsis not necessary; indeed,a certainamount
of innocencein this areamay be desirable,because
therewill be lessto unlearn.έ
τ Edwin Thompson Jaynes (2003), Probability
Theory: TheLogicof Science

E. T. Jaynes (1922-1998)
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Bayesian large-scale structure inference codes

ÅCodes developed by the Aquila Consortium:

ÅAdditional features:
ÅPower spectrum inference

ÅGalaxy bias (various models), redshift-space distortions, light-cone 
effects

ÅAlcock-tŀŎȊȅƵǎƪƛeffect and cosmological parameter inference

ÅForegrounds and treatment of unknown systematics
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Physical modelling

Data aspects

ARES
Gaussian-linear
JJ et al., 0911.2493

JJ & BW, 1306.1821

JJ & GL, 1402.1763

HADES
Lognormal-Poisson
JJ & Kitaura, 0911.2496

JJ & BW,1106.2757

BORG
LPT-Poisson

JJ & BW, 1203.3639

JJ, FL & BW,1409.6308

GL & JJ, 1509.05040

BORG-PM
PM-Poisson

JJ & GL, 1806.11117

Ramanah,Lavaux&Wandelt 2018, arXiv:1808.07496
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Jasche& Lavaux2017, ɰʁɭɸʅ:1706.08971 ȳ Porqueres, Ramanah, Jasche& Lavaux2018, arXiv:1812.05113

* JJ = Jens Jasche, GL = Guilhem Lavaux, FL = Florent Leclercq, BW = Benjamin Wandelt
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Bayesian large-scale structure inference codes

ÅCheck ARES at https://bitbucket.org/bayesian_lss_team/

ÅAll of these codes give samplesof the respective posterior 
distributions.

Only one run of the code gives uncertainties!
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Comparing BLSS methods
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ÅWhich scheme performs best? Ask the data!

Gaussian (a.k.a. Wiener filter) Lognormal ςPoisson 2LPT ςPoisson

Jasche et al. 2010, arXiv:0911.2493

Jasche & Wandelt 2013, arXiv:1306.1821

Jasche & Kitaura 2010,

arXiv:0911.2496

Jasche & Wandelt 2013,

arXiv:1203.3639
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The BORG SDSS analysis

ObservationsFinal conditionsInitial conditions

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

Jasche, FL & Wandelt 2015, arXiv:1409.6308
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Virgo -Boötes -

Hercules filament

Coma cluster

Boötes void

Cosmography in the supergalacticplane

FL, Jasche, Lavaux, Wandelt & Percival 2017, arXiv:1601.00093
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