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Depending on the value of k,
spatial foliations in comoving
coordinates can be...
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For a fiducial observer in comoving
coordinates, the 3D spatial foliations
of the Universe are consistent with
being flat. In this particular reference
frame, the curvature of the 4D
manifold is seen as the expansion.
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Constraining parameters

a, k

Ho, QD, AD, NLl, T, 0s,

etcC.
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Try to answer the open questions

How does What is the
inflation geometry of
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Why is the
Universe
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What is dark
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Thermal equilibrium

Information in the CMB

FIRST STARS
(50-150 million years)

THE BIG BANG

Credits: Emma Vastone, 2022




Thermal equilibrium

Polarisation

Information in the CMB

Credits: Julien Lesgourgues

CMB light is linearly polarized
via Thomson scattering
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E-modes
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Tensor perturbations from primordial gravitational waves
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Information on the primordial gravitational potential field!
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CMB lensing

Deflection of CMB
photons by large-scale
structure

Credits: Planck (ESA)



CMB lensing

Turns E-modes
iINto B-modes
and vice versa
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What we observe, with
lensing effect

Turns E-modes
iNto B-modes
and vice versa



"The observed CMB is thus a
distorted image of the last-scattering
surface, containing information
about the intervening mass
distribution."

-Wayne Hu, 2000
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Why CMB lensing?

Using quadratic estimators (Hu & okamoto, 2001 WE Can
reconstruct lensing potential just from the CMB

mMmaps

Double treat: large-scale structure & cleaned CMB

It would be amazing to have a tool for testing
de-lensing algorithms and studying
cross-correlations between CMB and large-scale

structure...




Here is where my work
begins...
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Convergence
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Photometric redshift errors
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