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What | have been doing with
my life.

Semi-analytical model of halo occupation/galaxy-galaxy lensing.
Intrinsic alignment of galaxies.



Cosmology

Study of the origin and evolution of the Univers.

Tracers of the density field :

Galaxies
Voids
Clusters

Others cosmological probes:
- CMB
- Supernovae
- Lyman-alpha forest




Clustering of galaxies

Two observables : Redshift space distortions (RSD) and baryon acoustic oscillations (BAO).
Constraints: growth rate of structure and distance ladder measurements
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https://arxiv.org/abs/2007.08993
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Statistics of the density field.

How can one describe the matter density field §(r) = %’i(r) ?
p(r

Useless to to specify 0 at every point space. Instead, describe the density field in term
of some probability distribution function, totally defined by its moments:
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The power spectrum :
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Different moments of the density field.
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https://arxiv.org/abs/astro-ph/0112551

100-1000 galaxies
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https://wwwmpa.mpa-garching.mpg.de/galform/virgo/millennium/

BAO measurement (Julianle S)
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n(z) h—>Mpc

Angular modes free estimator (raviot et al 2021)
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Angular modes free estimator

| . AMF RSD
. RSD
1.015
— BAO
1.010 - —— AMF BAO ‘\\
1.005 1
M .
S 1.000 | * s \
0.992
0.995 -
0.495 \
0.990 4 \
0.480 ‘ :
13
0.985 : ; ; ; ; : . e . k.
0.9950 0.9975 1.0000 1.0025 1.0050 1.0075 1.0100 1.0125 1.0150 o %%
aJ_ 0.450
9. D.996 9. 1.000
o a | o

New estimator gives consistent constraint compared to the standard one !



Halo occupation model (HOD)

Wylrp) = /Omuﬁ(rp,ﬂ')dﬂ.

Blue galaxies Red galaxies

Populate dark matter haloes with galaxy given a semi-analytical model.
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Halo occupation model (HOD)
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HOD description fails to reproduce the lensing signal

Goal : Combine fit of clustering (Pgg) and lensing (Pgm) to break degeneracy
between f and sigma8.



Constraint on galaxy intrinsic

alignment (Euclid project)

3 main IA paperin EUCLID :
- Paper 0: Hoffmann et al. : Semi-analytical of galaxy intrinsic alignments in EUCLID N-Body
simulation.
- Paper | : Paviot et al. : Provides prior for cosmological 3x2pt forecast of EUCLID
- Paper Il : Tutusaus et al. (Isaac le S): Will do 3x2pt analysis once my work is over !
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|A constraint with FS2!

Calibration works OK for red galaxies, problem for blue galaxies!
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Conclusion

| do a lot of stuff, but not a lot at the same time.
The future of cosmology looks very promising !
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MERCI LEQUIPE ! VIVE EUCLID !
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Merci Coco pour ce
montage 13 NRV!



Semi non-linear regime : TNS (Taruya et al.
2010) with non-linear bias (Assasi et al. 2017)
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