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Brief Introduction & Ingredients for Dark Matter detection



Observations

from 21 ¢ pydroge?

e 30 ¢
R (x 10001y)

-Dark Matter decay and annihilation:

DM — SM - Stable particles
DM + DM - SM +SM - Stable particles
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Indirect searches in Dark Matter

e

Point of annihilation, point of source:
Depending on the mass of the WIMP, the
channels of annihilation and the branching
ratio (model of DM), it i3 possible to obtain

the spectra for a kind of cosmic ray

1L — SM-SM
SM+5M — Cosmic Rays

Dark Matter halo characterised
by the dark matter density profile,
among them Isothermal, Einasto or
HNavarro Frenck White

Transport of particles along
the galaxy whose principal
mechaniams are diffusion,
reacceleration, advection, radiative
losses or spallation

1-DM density profile

92-Point of annihilation

Annihilation cross
section

Injection spectra of
annihilation products

3-Transport of products

-Diffusion
-Energy losses

4-Observation
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..~ < In other words...

-For the target we focus on:

~KoE V?y — 2 (b(E)y) = Q(r.E)

-T'wo main mechanisms govern the propagation:

1-Diffusion »Two parameters, K, 0

2- Energy losses — b(E) - Magnetic field

1 1N‘]
-Source term: Q(r, E) = 5 (ow (p]m ) Z S’J(

where W(r,E) i1sthe ¢ /e number density/ energy along the
whole galaxy
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T §olution for the diff

usion equation: Spherical case

- Target: dwarl spheroidals - Spherical diffusion assumed

Using the Green's method:
-The solution for the spherically symmetryc case:

| M
h(r.E) = \E.G (r.E.E.)
v E) = e B /E AEG (1 B, £y) Qlr.
with
G(r E, E,) = L i o [ dr’r—’(’oml(m)g[exp(—g‘)—exp(—g*)]
T VmB(EE) Jo ra \ pou(r) . '
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Energy losses

Indirect searches in Dark Matter -

Dark Matter halo characterised -~

by the dark matter density profile, T bI(‘S(E) e —
among them Isothermal, Einasto or ":- -

Navarro Frenck White bsyn ( E) =7
s
-//"
Z;'Coul (E) /‘/,’J
K
borem (E) =
rern P -
7 -
/o ” > -
Transport of particles along ) /' _— -
the galaxy whose principal - - - -
mechanisms are diffusion, =
* reacceleration, advection, radiative - 'a"’
loases or spallation —
7
=
—4”/"’
Point of annihilation, point of source: " ’.."'
Depending on the mass of the WIMB, the - 4 - 3 - y T T T T 3 y T 9
channels of annihilation and the branching R Z - - a5 7
ratie (model of DM), it is possible to obtain z 10 10 10 10 10 10
the spectra for a kind of cosmic ray. E ( G eV)

I+L — SM+SM
SM+5M — Cosmic Rays

—K06(5V2¢ — (9%
M

jV(P,Z) — 2 dE’QD(I‘,E)PSyn(I/,I',E,Z)
E

(b(E)Y) = Qr, E)
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Dark Matter sensitivity prospects with SKA



Quantities to be measured
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.  Black holes

- No evidences of BH in dSphs

- Evidence of BH 1n dwarf galaxies with low luminosity (AGN tracers)

- Treatment? Change of the DM density profile

(M e
’ o —%Ysp .
poM4BH(T) = 4 pom (Tsp) (%) free <r<rey
sp s
L PDM(7) it r =y, “

Increase of the signal in more than two orders
of magnitude!
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Conclusions

1- In this work we have set sensitivity constraints for model-independent DM

with the SKA-Phase 1.

2- The maximum masses detected by SKA-1 for thermal relics lie close to
a few TeV. Candidates in agreement with the AMS positron fraction should

leave observable signatures in Draco dSph.

3- DM candidates 1in agreement with HESS J1745-290 are hard to detect in
dSphs. Galaxies hosting BH may open the possibility to measure them.

4- Alternative targets would improve the constraints we set in this work together
with the sensitivity expected by SKA-Phase 2.

Further information : 1905.11154



Thank you



Target Distance (kpc) M/L DM profile By (uG)

Draco 80 320 NFWH# 1
Ursa Minor 66 580 NFW 1
Segue 1 25 >1000 Einasto 2
Willman 1 38 700 NFW 1
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