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 Dark Matter (DM) Indirect Search
* The Galactic Center (GC):
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Indirect search

Single equation for multimessenger detectlon of cosmic-ray fluxes at
the Earth from DM annihilating (a=2, C 2) = = (o;v)) and/or

decay (a=1, C}(l) =1/ Z.decay ) in Galactic sources:
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Galactic Center

* Possible DM distribution close to the Earth but embedded in a very
complex region due to the presence of multiple sources.

 Multiple sources observed (Radio flux, Sgr A* black hole, SNR Sgr A
East, pulsar candidate, gamma emission).
HESS J1745-290

e Variability in Radio and X,

but not in gamma flux
1FGL J1745.6-2900c
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Gamma-rays from the Galactic Center

270 GeV-70 TeV
©<0.1°

E? x Flux (TeV cmi*s)
E? x Flux (TeV cm?s™)

By Fermi-LAT:

E > E,
x> /d.o.f. = 0.81
I' =2.6840.05

M. Cherenyakova et al. ApJ 726, 60 (2011)

100 MeV-300 GeV




Gamma-rays from the Galactic Center
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Gamma-rays from the Galactic Center

Channel
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W*W- channel
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Gamma-rays from the Galactic Center
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Neutrinos from the Galactic Center

d channels
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1. W*W- boson channel parameters from gamma-rays fit:

Mpy = 50 TeV Neutrinos flux at the Earth needs to account for:

2. neutrino oscillation

3. detector
different
(in)sensitivity
to neutrinos
flavors and
antineutrinos

J. A. R Cembranos, V. G., A. L. Maroto arXiv [1403.6018], PRD 90, 043004 (2014); [arXiv:1404.2067]TAUP 2013 Proceedings



Neutrinos from the Galactic Center

2 channels
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Neutrinos from the Galactic Center
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Effective Area and Resolution Angle depend on:

* Energy range;

* Neutrino flavor and background;

* Position of the source with respect to the detector (Northern
or Southern sky);

 Number of strings in the configuration of observation.

J. A. R Cembranos, V. G., A. L. Maroto arXiv [1403.6018] , PRD 90, 043004 (2014); [arXiv:1404.2067]TAUP 2013 Proceedings



Neutrinos from the Galactic Center
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W*W- channel, with®=0.6°, E_._=~ 1 TeV and 5 years we need:
A_¢= 40 m? to get =20 signal;
A+ = 200 m? to get a =50 signal;

J. A. R Cembranos, V. G., A. L. Maroto arXiv [1403.6018] , PRD 90, 043004 (2014); [arXiv:1404.2067]TAUP 2013 Proceedings



Neutrinos from the Galactic Center

Af = Aeg X texp = 100m? yr 0 =0.6°
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W*W- channel, with®=0.6°, E_._=~ 1 TeV and 5 years we need:
A_¢= 40 m? to get =20 signal;
A+ = 200 m? to get a =50 signal;

J. A. R Cembranos, V. G., A. L. Maroto arXiv [1403.6018] , PRD 90, 043004 (2014); [arXiv:1404.2067]TAUP 2013 Proceedings



PAMELA antiproton data
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Antiprotons from the Galactic Center
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Antiprotons from the Galactic Center
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Antiprotons from the Galactic Center
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Conclusions

gamma-ray HESS data of the J1745-290 point-like source in the GC
is well fitted by TeV DM annihilating into boson and some quark-
antiquarks channels, with 103 boost factor.

Fermi-LAT gamma-rays data from the same region are compatible
with a power-law background component.

Next generation of neutrino experiment with improved effective
area and angular resolution will set more constraints on such DM
hypothesis.

PAMELA antiprotons data are compatible with a NFW TeV DM
distribution with a 103 enhancement factor at the GC.



Prospects

TeV DM candidate unconstrained by direct search.

Branons could be a prospective model for TeV DM.

103 boost factor: local enhancement or no thermal DM?

Next generation of experiments with improved effective area and
angular resolution will set more constraints on such DM
hypothesis.

Search in progress....
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