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Take away messages

Without interdisciplinary searches one cannot claim the discovery of
dark matter particles

% The progress on the direct, indirect and collider experiments will

move at very different paces in the near future

Part of the field is moving to a muttifold dark matter search:
Direct, indirect, collider, *neutron stars, *gravitational waves




% Af'ter all, the only thing better than excellent
science s creating excellent science with people

you like (sometimes with beer and dinner).
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Evidence for Dark Matter

A brief history of time

Rotation Curves

Cosmic Microwave Background

Nobel Prize 2019. | am deeply impressed with the way dark matter has explained
cosmological observations.
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In 1970 they measured the velocity of 67
regions in the 2-24kpc of M31 (Andromedal).
In 1980 they measured the rotation curves of 21
galaxies.
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Dark Matter accounts for nearly
27% of the energy budget

PLANCK arXiv:1807.06209
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There 1S no alternative to dark matter @

Black Holes

Particles
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dark matter
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dark matter
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Indirect Detection

cherenkov
telescope
array

=
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It is related
to the dark matter
local density.
*Fermi-LAT I don't want to AMS
run from it ,
*Neutrino telescopes
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Where are we?
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Where are we?

It is fair to say that the DM
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cherenkov
telescope
array

Where are we?

CTA consortium,arxiv: 2007.16129

t o projected mean upper limit ;
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Some early studies
FSQ, Yaguna, Weniger 1702.06145

CTA is expected to improve by 1-2 orders of magnitude the limits FSQ, Yaguna 151105967

(masses > 300GeV)


https://arxiv.org/abs/2212.08080
https://arxiv.org/abs/1511.05967
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Where are we?

telescope NEWS 1
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Hopefully in the
coming years
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$tandard Darkness

We often use as evidence for dark matter Thermal relic
Non-Standard

Cosmology
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Galaxy rotation curves

Cosmic Microwave Background
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Dark Matter and Early Universe

Taking a very constrained scenario: Z PROGRESS 15 NEEDED HERE:

Scalar dominates the energy

1 o f c _ density and decays into radiation
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Arcadi, Neto, Sigueira, FSQ 2108.11398


https://arxiv.org/abs/2108.11398
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Dark Matter and Neutron Stars

Maity, FSQ 2104.02700
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https://arxiv.org/abs/2104.02700
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Dark Matter and th Hubble Rate

Alcaniz, Neto, Silva, FSQ 221114345

Non-thermal production of dark matter

Null curvature phantom-like model with E., =~ E,

Collective effect is seen
EARLY UNIVERSE Dataset
Hy = 70.0 +2.2kms™ Mpe™ " WMAP9 [12]
Ho = 67.36 + 0.54kms™ " Mpc™" CMB 2018 [4] =
Ho == 67.36 + 0.5dkms™ "Mpc™' SPT 2021 [13] B
Hy = 69.72 + 1.63kms™ ' Mpc™* ACT 2019 [14] s
Hy =679+ 1.1kms "Mpec™* BOSS data [15
Hy = 69.6 + 1.8kms™ ' Mpe™* eBOSS Collab. [16]
LATE UNIVERSE Dataset
Hy =738 +21kms "Mpc " SN1a 2021 [17]
Hoy =754+ 1.Tkms *Mpc~1 Pantheon 2019 [1¥]
Hy ==728 +1.9kms "Mpc™* Gaia 2020 [19]
Hy =732+ 1.3kms "Mpe™'  |Gaia and HST 2020 [20]

Connection between early universe and particle physics


https://arxiv.org/abs/2211.14345
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Dark Sectors and Accelerators

Search for Dark Sector by Repurposing the UVX Brazilian Synchrotron

L. Duarte (lIP Brazil), L. Lin (LNLS, Campinas), M. Lindner (Heidelberg, Max Planck Inst.), V. Kozhuharov (Sofiya U. and INFN, Italy),
S.V. Kuleshov (Andres Bello Natl. U. and Unlisted, CL) et al. (Jun 10 202721

e-Print: 2206.05305 [hep-ph] 10-5
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Vision for the future

Accelerators/
Colliders

Dark Matter

L New Ideas
Gravitational =3 (quantom
wWaves . 'nf‘ormation/soperconductors/

new materials)




Neutron Stars Favor

ATLAS Gravitational Waves

Model Building

Lasers

Gamma-rays

Quantum Information

Neutrino physics

Cosmology
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More than Chile, I like the Chilean Physicists




