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INTRODUCTION
Can light Dark Matter (DM) particles properties be constrained by using Starburst Nuclei?

Starburst Nuclei (SBNi) are usually referred as cosmic reservoirs, because they are able to confine cosmic-rays
(CRs) inside their core for ~ 10° yr [1]. Therefore, CRs transport might be strongly affected by scattering with sub-
GeV DM. Gamma-ray produced via hadronic collisions can indirectly probe the distortion of the cosmic-ray
spectrum. Since the current y-ray data do not show any hint of distortion, they represent very powerful tools to
probe the sub-GeV DM parameter space with.

CR TIMESCALES SIGNATURE ON THE 7-RAY EMISSIONS

In the standard scenario, CRs lose energy through pp || | the standard scenario, the y-ray flux is a simple power-

collisions with the interstellar medium (ISM) and escape law following the proton injected flux from supernovae
through either advection or diffusion. remnants (SNRs).
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Fig: Comparison between the standard timescales (effective Fig: theoretical expected gamma-ray fluxes for the source
losses, advection and diffusion) in black lines and the effective DM- compared with the experimental Fermi-LAT and VERITAS

p timescales for three different cases regarding m, and elastic data [2,3]. See [4] for details.
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BOUNDS ON DM-PROTON CROSS SECTION

Current data are consistent with a power-law, allowing us to impose strong constraints on the elastic cross section
between DM and protons. 1072 e 1072 e

Likelihood Analysis exploiting GeV-TeV e | e
y-ray observations: 10 10-28
ye= Z (SED; — E*¢(E, m,,o,,| 0))*/c? | o

DM-p Interattions constrairzled according to the 110

test-statistic: P i

1034

Ay? = )(Z(mx, aDM_p) - xz(mx,O) = 23.6 (50 level constraints) 10-% ;

mm= Fermi + VERITAS Fermi + H.E.S.S.
r === + CTA 1 r + CTA
D M - P r o t o n 10738 === Minimal theoretical bound : Minimal theoretical bound
. = =+ Minimal theoretical bound (Fe, < 100 TeV) + Minimal theoretical bound (Eey < 100 TeV)
The theo retl Cal bou n ds CO I I isio n s S h Ou Id be =+« Minimal theoretical bound (Egy < 10 TeV) 1 i «++++ Minimal theoretical bound (E, < 10 TeV) ]
5 10-40 AT BT BRI AT EERrE I R AT R TTTY BRI AT R AR ErAeTTn
. — -5 — -3 —2 -1 5 5 —4 -3 -2 -1 0
are obtained th roujh 105 10 107 10 10 10 10 10 10 10 10
: abundant enough to

2 1 my, [GeV] my [GeV]

ming_g . lff};e“<;+ Tﬁgs) S distort the
spectrum Left: Current data bounds on 0, ,as a function of m,
TAK_E_H_ONE MESSAGE (continous red line) for M 82. The red band corresponds to
the forecast for the CTA telescope [4]. The black lines show
the theoretical minimal bounds. Right: Current data bounds

SBNi are powerful tools to probe DM particle

properties constraint DM-p cross section up to ! . :
1073* cm2.We have also shown a forecast for the CTA ©N Oy, as a function of m, (continuous yellow line) for NGC

telescope and shown that the future telescope will 253.The yellow band corresponds to the forecast for the CTA
improve current bounds up to two order of telescope. The black lines show the theoretical minimal
magnitudes. bounds. See [3] for details.
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