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Cosmology (in physics) is the study of the universe's
origin, evolution, composition, structure, and eventual fate
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In Cosmology/Astrophysics we study the past to understand the future (as geology, antropology,
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Sole successful cosmological model!
High predictive power!
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(A as the simplest Dark Energy model)




Energy content of the Universe Today

”Ld /; Elements:

4-5% Astrophysics
Neutrinos:
0.3% Well Known!!
| VS

95-96% Dark Universe

Free Hydrogen

~ S Observationally
needed but
ha Not well understood!

Dark Energy:
70%
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Approaches to work in moderm Cosmology

Instrumentation Observation Data Analysis
d ) ( Observational ) ( )
Proposals Astrophysics is
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(CERN) career options




Who are WE?
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Main Cosmological Observables

Gravitational
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Lensing

Magnification
Bias
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Component
Separation

Retrive the cleanest CMB image possible

from a noisy background

CENN (CMB Extraction Neural Network)
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Point Source
Detection

Extragalactic sources (Compact Sources)
contaminates the small scales of CMB
images.

Astrophysical interest by their own
(Radiogalaxies, Blazars, IR Late-types, ...)

PoSelDoN (Point Source Image Detection
Network)
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Recovered Flux Density [m)y]
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Estimated P Polarisation (m)y)
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Polarization: POSPEN (POint Source Polarization

Estimation Network) [Casas et al. 2023]
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Foregrounds: Synchrotron emission

Casas et al. 2025 (to be submitted)
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Fig. 1: Mollview projection of the data used in this work. Left panel: QUIJOTE Q MFI sky at 11 GHz. Right panel: polarized
synchrotron regions defined by Fuskeland et al. (2014). It is shown in grey the regions that cannot be used in this work due to —-0.2 4
QUIJOTE coverage and patch sizes.
—2.00 A —-0.4 A
- This Work T T T T T T T T T T T T
5 55 ] === Rubifio-Martin et al. (2023) ® Rl R2 R3 R4 R6 R8 R9 RI13 R17 R18 R19 R20
' - -~ Martire et al. (2022) s —2.0 Sky Regions
—2.504 Planck Collaboration (2020) ® Planck Collaboration (2020)
' -2.5 1 .
—2754 L __ ® P L ——— T"j —————————— =
e T: I T I ¥ -3.0 2 ::::::::::::::::l:: ‘S oo
-3.00 = :::::::::::::::::::1:::*:::::::::::::::
| ‘
—3.25 - —3.5 1
® ® ®
=3.50 1 ¢] ® -4.0 1 S
_3.75 L T T T T T T T T T T T T T T T T T T T T T T T T
Rl R2 R3 R4 R6 R8 R9 R13 R17 R18 R19 R20 Rl R2 R3 R4 R6 R8 R9 R13 R17 R18 R19 R20

Sky Regions Sky Regions



Magnification Bias



Magnification Bias

* A (weak) gravitational lensing
effect.

* [n our case, it produces an
excess of background sources
around massive galaxies
(lenses)

* |It’s a cosmological probe!

* Depends on total matter,
cosmological distances and
cosmological parameter.
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w(B)

Mass density distribution (DM nature)

Fernandez et al. 2021; Crespo et al. 2022
Crespo et al. 2024; Crespo et al. 2025 (submitted) Einstein “gap”
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Astrophysics (HMF, neutrinos)

Observational constrainst
of the HMF

Test of its universality
Cueli et al. 2021
Cueli et al. 2022
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Conclusions

®
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Young, small but very Cosmology is in crisis =2 More research ideas than
active group! Research opportunities! manpower!



