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Russian space observatories
for research in various electromagnetiespectrum ranges
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High energy gamma-ray emission processes
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Possible gammaiay sources in higlenergy rangg> 10GeV):
Dark -matter decay radiation, etc.
Galactic Center
Active galactic nucleiblasars Seyfertgalaxies, etc.)
Starburst galaxies
Galaxy clusters
Neutron stars
Radio pulsars
Gwlk RA2 Ay@OAaAaoft S¢e LizZ al Na
Magnetars
Other single neutron stars
Supernova remnants
Double stars
Accretive compact objectaficroquasar$
Massivestar wind collision
Radio pulsar systems
INTEGRAL highbsorption sources
Galactic diffusive emission
Extragalactic diffusive emission
Gammaray bursts
Restrictions on fundamental theories
Exotic and unidentified sources (single black holes; EGRET sources not detected by COMPTEL,; H.E.S.<
sources lost in 1 Fermi catalog, etc.).
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Pulsars Micro quasars
and PWNe  x_ray binaries




The energy budget of the Universe

Atoms 4.9%

arXiv 1310.1072



Indirect method for detection of DM particles
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Gamma-ray study of discrete sources on spacecraft

OSO-3 (USA, 196%1968),Cosmos208 USSR 1968)

COMPTEL

ANNA -3 SAS2 COSB GAMMA -1 EGRET
(Cosmos- 251, 264) (CGRO)
USSR USA Europe USSR USA
1968, 1969 19721 1973 19757 1982 19907 1992 1991- 1998

200MeV1i1GeV 20MeVi1GeV 30MeVi 5GeV 30MeVi 5GeV  30MeV -30GeV



Gamma-ray study of discrete sources okurrent spacecraft

AGILE Fermi-LAT CALET DAMPE
Italy USA Japan China
2007 2008 2015 2015

100MeV i 50 GeV 100MeV 1 300GeV 1 GeVi 10 TeV 5 GeVi 10 TeV
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o No association @ Possible association with SNR or PWN = AGN ;‘_‘_—7—_7_*_ -
# Pulsar 2 Globular cluster # Starburst Galaxy & PWN +  S8NRs and PWNe + BL Lacs o Unc. Blazars v Unassociated
If ggﬁorming region " Gy o SR * Nova % Pulsars o FSRQs 4  Others o Extended
Distribution 0f3033discrete sources Distribution of360 discrete sources
(3FGL, E =100MeV £300GeV) (2FHL, E =50 £200 GeV)

~33% sources are unidentified

Fermi-LAT angular
resolution is
~0.1A(E,> 10 GeV)
Ground-based
telescope angular

resolution is Distribution of210discrete sources
~0 1A(E ~100 GeV) (TeVCat, E > 100GeV)
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