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Indirect Detection in Y-Rays
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Overview of the analysis

@ We consider the energy range (1-300) GeV

@ We select an optimal angular window: 10° around GC

P. D. Serpico and G. Zaharijas, Astropart. Phys. 29:380, 2008

@ We add the IGS contribution to the DM-mduced V-ray

spectrum: crucial for some cases

@ We evaluate Fermi abilities to constrain DM properties:
annihilation cross section, mass and dominant annihilation
channels
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Y-Ray Spectra from DM annihilations

Important contribution from ICS at low energies
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N. Bernal and SPR, arXiv:1006.0477

G
A
CFTP Sergio Palomares-Ruiz Constraining Dark Matter Properties From A Gamma-Ray Detection, July 21, 2010



Galactic Foregrounds
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Significance of the Signal: S/N

Prompt: dominant ICS: dominant at low energies ICS: dominant
Prompt: dominant overall

XA — uw

Prompt =sss=sseses
[CS —

N. Bernal and SPR, arXiv:1006.0477
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Our Default Setup: 5 years
M" P /b

¢ DM Profile : NFW O, =0 Propagation Model : MED

i (ov)=3x10"cm’s !

Other parameters we use

Simulated : 7' 7

m—— e o

‘Omax 1 'Data" : bb or o
|
DM Profile : Einasto Oy, = 20% Propagatlon Model MIN/MAX )
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Default setup
m=80 GeV m=270 GeV

(ov) [cm3 s'l]
{oV) [cm3 N |]
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N. Bernal and SPR, arXiv:1006.0477
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"Data”
m=30 CeV
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Clﬁqoenofence oTl syswmau’c errors
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"Data": g 20%

bkg
m=103 GeV m=125 GeV
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N. Bernal and SPR, arXiv:1006.0477
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Clmjoormnce cf the ICS contribution.
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"Data”: u u
m=50 GeV m=105 GeV

{(oV) [sz N l]
(oV) [cm3 e'l]
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N. Bernal and SPR, arXiv:1006.0477
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"Data": utu Simulated: u*u / bb

m = 50 GeV
with ICS without ICS
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However... in case of a y-ray signal...

Could annihilation and/or decay be
identified as the origin of the signal?

SPR and J. M. Siegal-Gaskins, arXiv:1003.1142
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However... in case of a y-ray signal...

Could annihilation and/or decay be
identified as the origin of the signal?

@ If dark matter is unstable and produces an observable signal
from decay, an annihilation signal might also be present

@ There is a range of parameters for which this would occur

@ We propose to use gamma-ray observations of Milky Way
dwarf galaxies with current or future experiments

SPR and J. M. Siegal-Gaskins, arXiv:1003.1142
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Annihilation or Decay or ...?

Rproj / I I{proj /rs 1{proj / I

05 10 15 20 25 30 05 10 15 20 25 02 04 06 08 10

Ursa Minor Sagittarius

SPR and J. M. Siegal-Gaskins, arXiv:1003.1142
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Annihilation or Decay or ...?

Rproj / I Rproj / I Rproj / I

05 10 15 20 25 30 . 1.5 20 25 2 04 06 08 10

Draco ¥ Ursa Minor Arius

s a function O

f the

SPR and J. M. Siegal-Gaskins, arXiv:1003.1142
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Hard-Soft

A’ DWW
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Range of inferesting parameters

Here: m=200 GeV and energy threshold=1 GeV

The normalization depends on the relative
photon yields from annihilation and decay: for
a given lifetime, the transition occurs further
from the center when the ratio from
annihilation to decay is larger.

In order for the transition to occur within
1-2 degrees:
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Conclusions

We have studied the abilities of Fermi-LAT, by using gamma-rays from the
GC, to constrain some DM properties: as annihilation cross section, mass
and branching ratio into dominant annihilation channels

We have included the ICS contribution to the signal spectra, which for
some cases fturns out to be crucial to get the correct results

We have also studied the dependence on different uncertainties and
assumptions

However, we note that the spectral information alone is insufficient to
identify the process that might produce the signal

The key: examining the dependence of the intensity and energy spectrum
on the angular distribution of the emission

We have outlined the case of the detection of an indirect signal from
gamma-ray observations of dwarf galaxies
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