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A little of history

1933: Fritz Zwicky postulated dark

matter in order to explain Coma
cluster dynamics as a bound system

= R 5’,

< http://youtu.be/C8ZOgKIsqEA
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Coma Galaxy Cluster Virial Theorem Fritz Zwicky
Dark Matter
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A little of history

60's — /0's Vera Rubin studied rotation

curves of many galaxies
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A little of history

" . c 60's — /0's Vera Rubin studied rotation
- curves of many galaxies
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Dark Matter

Dark Energy 68.3%
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Observations supporting Dark Matter

= Dynamics of clusters and galaxies

= Structure formation
« CMB anisotropies
= Baryon Acoustic Oscillation

Qpmh = 0.1196 +
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Galactic scales

Rotfation curve
Weak lensing
Velocity dispersion of satellite galaxies

Velocity dispersion of dSphs

Galaxy cluster scales

Velocity dispersion of individual galaxies
Strong and weak lensing

Peculiar velocity flows

X-ray emission

Cosmological scales
CMB anisotropies

Growth of structure

LSS distribution
BAO:s
S7 effect
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Galactic scales
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. M. Pato et al JCAP 1512 (2015)
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The Standard Model ..,

SM matter families
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The Standard Model ..,

SM matter families
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Beyond SM
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Dark Matter particle properties

Massive

Non baryonic

F
S
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Dark Matter particle properties

Massive
Non baryonic

Electrically neutral

Stable

14 Dec 2018 R. A. lineros. VEIE 2018



Dark Matter particle properties

Massive (*)

Non baryonic
Electrically neutral (* *)

Stable (***)

(*) Its mass can go from 10722 eV to 10° GeV
(**) Except Milicharged DM or CHAMPs

** %) DM lifetime larger than 1027 seconds (Universe = 1017 seconds|
g
14 Dec 2018 R. A. Lineros. VEIE 2018




Some candidates
F
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Big Bang Thermal relic

Correct relic abundance for
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Dark Matter Searches
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indirect direct
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Dark Matter Searches

relic abundance
Qpmh? = 0.1196 + 0.0031
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Dark Matter Searches
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Some exiro

@ Catedra Augusto Garcia Gonzalez

Cinvestav.

Searching for WIMP Dark Matter
with astroparticles

neros
Instituto de Fis ilar - UValencia/CSIC 1 /4
&« O

Biisqueda de Materia Oscura con astroparticulas 1/4

https:/ /youtu.be/DHc8Z2b1W5M

Catedra Augusto Garcia Gonzalez

Searching for WIMP Dark Matter
with astroparticles

Dr. Roberto A. Lineros
Instituto de Fis| orpuscular - UValencia/CSIC 3/4
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Busqueda de Materia Oscura con astroparticulas 3/4

https:/ /youtu.be/Mxt33mN7sgU
14 Dec 2018

etails:

Catedra Augusto Garcia Gonzalez

Searching for WIMP Dark Matter
with astroparticles

Dr. Roberto A. Lineros
caC

ic

Busqueda de Materia Oscura con astroparticulas 2/4

hitps: / /youtu.be/CpidviIQM348

Catedra Augusto Garcia Gonzalez

Searching for WIMP Dark Matter
with astroparticles

Dr. Roberto A. Lineros

Institt Corpuscular - UValencla/CSIC 4/4
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Busqueda de Materia Oscura con astroparticulas 4/4

https://youtu.be/ydpl_FulQY
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Astroparticle physics

14 Dec 2018 R. A. lineros. VEIE 2018 33



Astroparticles

What we observe:

 Cosmicrays: electrons, positrons, (anti)profons, heavy nucle
e Electromagnetic radiation: gammarrays, xrays, radio waves
e Neutrinos

« Cravitational waves

Multimessengers & multiwavelength
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Multimessenger signal
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Process
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S@CI rCheS Iﬂ C RS AMS' positron fraction

Positron fraction
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Positron fraction

S@CI rCheS Iﬂ C RS AMS' positron fraction
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Searches in gamma rays
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SGCH’CheS Iﬂ ROd'O ARCADE 2 anomaly

(PRUTOZ,271302 (2011), 1108.0569
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DM can provide the missing signal
However, it is not unique
Alternative explanations

> Faint quasars

> Radioquite AGNs

> Star forming galaxies

> Unresolved galactic sources|(?)

More details:
Cervasi et al. 0803.4138
Singal et al. 0909.1997

R. A. lineros. Catedra Augusto Garcia Gonzdlez.
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Final words

Dark Matter and Astroparticles is a fast growing research arec

DM searches need a strong reedback between osTrophyS|C|sTs

> 'WW . e
parricle pnysicists .

Chile is entering to DM quest thanks future observatories and
underground labs



Thanks!
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