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Somespecificities of cosmology

e . Theexperienceas unique andirreproducibleby physical

experimentation There is no exteriority nor anteriority. The
properties of the Universecannot be determined statisticallyon a

set

¢ . The energy scalesat stake in the Early Universeare
ordersof magnitudehigherthan anythingwe canreachon Earth

e . Reasoningn cosmologyis "bottom-up". The

final state is knownandthe initial state hasto be infered.

ﬁ} The of the Universehave a
with respect toother physical
phenomena
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Cosmostatisticof the Initlal conditions

. . ICs forgravitational evolutioiX

AFTER inflation
AFTER Hot Big Bapigenomena

(primordialnucleosynthesjsdecoupling, recombination, fregreaming of neutrinos,
acoustic oscillations of the photdraryon plasma, transition from radiation to matter

dominated universe

e . discipline ofusing the departures
from homogeneityobserved in astronomical surveys to
distinguish between cosmologicahodels

A Huge data sets, but fundamental limits to information:
on large scale<

on small scales
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High-energyphysicsexperiments
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TheinhomogeneousUniverse:
the big picture

You arehere makethe best oit 8

Planck
Dark matter distribution today (simulated)
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Primordial quantum perturbations as Millennium Run
seen in the Cosmic Microwave T
Background




Themostboring Universe?
- / isotropic

homogeneniss \Multlpole moment,

= 2 10 50\ 500 1000 1500 2000 2500

\N 6000 [ ' D : ‘ : : -
X
~
[ — 5000 -
B
O adialbatiic
= 4000 f :
S with coherentphases
ts . -
= 30007 1 scaleinvariamt
) /
= 2000 |
©
Q w00l [rHdemes 0 MN |
5
> 0

! . 90 18°.9 1° Angularoézéale 0.1° 0.07°
— superihatizon
Planck collaboratioga20¥3.303.50¢

* Phenomenologically, inflationisagreatsuccesX



The case fophysicalreconstruction of thelCs

AX owdmtisthe microphysics of inflation?

ASomechallenges:

A Theeta problem scaleinvariant,superhorizorfluctuations

PUY T 3H2
How toachieveandstabilizethis masshierachy?

<1

A Largefield inflation: observationagravitationalwavesrequire
r > 0.01 > A¢p > Mp (Lythbound
Astropinysics Quamburng raviity

A Someo pen questions: mult-fieldinflation? nonstandard kinetic

term? periodof fastroll? nontrivial pre-inflationary state”on-BunchDavies
vacuun?
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The CMB timemachine

A A time-machine(380,000yrs 1035s):linear perturbation theory
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Input gravitationalpotential CMB Reconstruction of'the

adaptdbnElsnekWande&l009arXiv:0909.0009 gravitationalpotential

Komatsbperg&WwWandel00arXiv.asiwd030518

A Relies on: .
Yadag&Wandel005rXiv.asiwd0505386

Gaussiamandomfields
Lineartransfer
Optimalinferenceof a GRFrom a GRF: Wiendiitering
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