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What are the main evidences for the Dark
Matter Existence?

GALAXY ROTATION
CURVES

EN

THE BULLET
CLUSTER

STRUTURE
FORMATION
e

BBN

2%
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the Universe

Main candidates: Weakly Interacting Massive Particles ¥ WIMPs!
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Dark Matter Relic Density

n; + 3HNn; = R(T)
m Freeze-out:

DM + DM SM + SM
DM+ DM ! SM+ SM

dy Y2 4h vi §7#
i Yeq

omh? = 0:1200 0:0012 (Planck )
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Dark Matter Relic Density

Boltzmann Equation

n; + 3HNn; = R(T)
m Freeze-out:

DM + DM SM + SM
DM+ DM ! SM+ SM

dy - SYZ;eqh Vi 1 Y2
T H YZ;eq

|-

omh? = 0:1200 0:0012 (Planck )
WIMP Miracle:

Detectable cross section by the current experiments!!
hvi' 3 10 %6cm3=s
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Detection Methods
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Searching for Dark Matter at colliders

m Large Hadron Collider (LHC)
I proton-proton collision;

m Circumference of 27 km;

m Located between France and
Switzerland;

m DM doesn't leave trace in the
detectors ! Missing Energy.
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Dark Matter distribution

Figure: http://www.mit.edu/~kbrauer/research.html.

m Direct and Indirect detection methods need information about
the velocity and density distributions in the medium;

m Milky Way: It is a complex system composed by gas and dust
(intergalactic medium), stars and Dark Matter;

m Direct Detection: Information of the Milky Way at the Sun's
location;

m Indirect Detection: Galactic Center / Galactic halo.

Clarissa Siqueira Matéria Escura tipo WIMP: status atual e cenarios alternativos Abril, 2021 6/35



Dark Matter distribution

Figure: https://arxiv.org/pdf/1901.05822.pdf.

m Estimate these quantities is non-trivial,

m N-body simulations;

m Density pro les: NFW, Einasto, Burket and isothermal;
B =0:4GeVicmi®ev.= 220 20 kmis.
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Targets: Dwarf Spheroidal Galaxies

Figure: http://www.mit.edu/~kbrauer/research.html.

m Galaxies which orbits the Milky Way;
m Located between 15 and 250 kpc from the galactic Center;
m High mass-luminosity ratio, predominantly composed by DM.
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