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Photon searches
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Annihilation channels

3 annihilation channels: yy — ete”
XX — uru”

Yy — mhtm”

Kinematically open: m, > m; i =eum
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Total Flux

bror = Orsg + Praa + Pics

X
Inverse Compton Scattering

XX — WUy FSR xx — (..) > ete”
XX — up” Rad e +y—> e +y

L. et V.V, v
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Final State Radiation

d¢FSR 1 (O-annv> dNFSR
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Inverse Compton Scattering

xy — (..)—oete”

Eg 3 kind of photons:

low-ener X-1ay - CMB
. i ey « IR (dust)

hoton « Optical (starlight)

g
electron
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low-energy x-ray f
Ee hoton f
Y = m,
~ 2 . ¥
E, = 4y“E| -
electron
Ee
Type E 0 [eV] E e [GeV] E]/ [keV]
X rays
IR 1072 0.5 40
Opt 10 0.05 400
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INTEGRAL Space Telescope

Data taking: 2003-2009

Photons in the energy range:
20 keV ~ 8 MeV

« Hard X rays
« Soft gamma rays

INTEGRAL:
INTErnational Gamma-Ray Astrophysics Laboratory
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Photon Spectra
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Data sets

5 energy bands:

- 100-200 keV XXUTH
e 27-49 keV 0.08 - |/]<23.1° Moy = 150 MeV -

+ 49-90 keV
+ 100-200 keV
. 200-600 keV ; +
. 600-1800 keV ——+— #

Flux [cm™2s 'sr™]
o
(e ]
=

%’,‘*f*%- L
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latitude b [degrees]

-23.1° < I 23.1° (|l|<600 for the fifth band) INTEGRAL data (green points)
Bouchet et al. (2011)
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Angular profile
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Bounds in the energy bands
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Bounds from FSR, Rad, ICS
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Constraints on sub-GeV Dark Matter
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Constraints on sub-GeV Dark Matter
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Constraints on sub-GeV Dark Matter
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Constraints on sub-GeV Dark Matter
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Conclusions
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Conclusions
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