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Somespecificitiesnf cosmology

e Unicity. The experienceis unique and irreproducible by physical
experimentation Thereis no exteriority nor anteriority. The properties of
the Universecannotbe determinedstatisticallyon a set.

* Energy. Theenergyscalesat stakein the EarlyUniverseare orders of
magnitudehigherthan anythingwe canreachon Earth

- Arrow of time. Reasoningn cosmologyis "bottom-up”. Thefinal
stateis knownandthe initial state hasto be infered.

H> Theinitial conditions of the Universeare particularwith respect
to other physicabhenomena



Cosmostatisticef the initial conditions

* “Initial conditions” :1Cs fogravitational
evolutionX
AFTER Inflation

AFTER Hot Big Bang phenomgmianordial
nucleosynthesjsdecoupling, recombination, fregreaming of
neutrinos, acoustic oscillations of the phofoaryon plasma,
transition from radiation to matter dominated universe)

* Cosmostatistics: discipline olising the departures
from homogeneityobserved in astronomical surveys
to distinguish between cosmological models

A Huge data sets, but fundamental limits to information:
I onlarge scalexausality
I on small scalesion-linearity



LSS

2dF Galaxy Redshift Survey
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A time-machine (380,00Qrswp 103°s):
linear perturbation theory

KomatsuSpergelk Wandelt2005,arXiv:astreph/0305189
Yadav& Wandelt2005,arXiv:astreph/0505386

Can we go from the linear to the non-linear problem?



Bayesiannferenceof the ICs

A Whydo we needBayesiarnference?

Inference of signals =-plosed problem

I Noise

I Incompleteobservationssurvey geometry,
selection effects, biases, cosmic variance Prciio:. N

I Systematiancertainties
I Cosmiovariance Lot vy

» No unique recovery is possible!

A A good question:What is the o
probability distribution of possible
signals compatible with the
observations?

from J.Jasche



Bayesiannferenceof the ICs

A Problems

i Highdimensional10’ parameters
I Alargenumberofcorrelated parameters

»No reduction of the problem size is
possible!

I Complexposteriordistribution

A Numericalapproximation: fordim > 4:sampling
the posteriordistribution
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A But how to ‘getthe dots" ?

from J.Jasche



4D physicalnferenceof the ICs

A Physicamotivation:
ComplexXinal state
Simple initial state

A A "directonly’ problem

Initial state Final state
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from J.Jasche




4D physicalnferenceof the ICs
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BORGBayesiarOriginReconstruction
from Galaxies

A MCMCwith Hamiltoniansampling
A Secondorder Lagrangiamerturbationtheory

observations
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Jasche&k Wandelt2012,arXiv1203.3639 from J.Jasche



Bayesiamon-linearinference

Jasche&k Wandelt2012,arXiv1203.3639



