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Integral CR spectrum 

γ − 1 = 1.6 

γ − 1 = 2.2 

γ − 1 = 1.6 (?) 
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SN1987A 



Ginzburg’s 

Prediction 
(June 1, 1972) 

Experiment 
Fermi LAT 

(2010) 

Gamma-ray flux 

from LMC 

 

2×10−7 cm−2 s−1 

Nature (Sept. 4, 1972) 

 

(2.6 ± 0.2)×10−7 cm−2 s−1 
arXiv: 1001.3298 

Gamma-ray flux 

from SMC 

 

1×10−7 cm−2 s−1 

Nature (Sept. 4, 1972) 

 

(0.37 ± 0.07)×10−7 cm−2 s−1 
arXiv: 1008.2127 

Their ratio 2 7.0 ± 1.4 

The galactic and extragalactic CR density are assumed 

to be both equal to 10−12 erg cm−3 in the prediction 
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On COSMOS-264 Spacecraft (1969) 
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Period: 1990-1992 
Energy range: 50 MeV–5 GeV 
Effective area:  1400 cm2, 

Angular resolution (​​300 MeV): 1.2° 

Energy resolution (550 MeV): 34% 

 

 
Wide-gap spark chamber, 
Gas Cherenkov counter, 
Scintillation lead calorimeter of 7.4 r.l. 

 
Scientific results: 

• Gamma rays registered from: 

• The Galactic Center, 

• Many galactic objects (Geminga, 
Crab, Hercules-X1, Cygnus-X3, 
Vela). 

• In 1991, during the solar maximum, 

solar flares with high energy 
(several GeV) gamma rays were 
first registered. 
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In regions of the highest dark matter density, dark matter particles and their 

antiparticles are expected to annihilate into gamma-rays, either directly into a 

gamma-ray line (with energy equal to the mass of the dark matter particle times the 

speed of light squared Eγ = mχ c
2) or a broad spectrum of gamma-rays. 

L. Bergström 2006 
Jungman and 

Kamionkowsky 1994 
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C. Weniger, arXiv: 

1204.2797, 

 

L. Bergström, 

arXiv: 1205.4882 
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Main characteristics  

Energy range           100 MeV – 3 TeV 

Energy resolution 

(at Eγ > 100 GeV):                   ~1% 

Angular resolution 

 (at Eγ > 100 GeV):                ~ 0.01° 

Rejection  factor:                ~ 5x105 

Power consumption: 2000 W 

Total mass:                2600 kg 

Ginzburg Conference on Physics 
LPI, June 1, 2012 



SPACE 

GAMMA-RAY TELESCOPES 
GROUND BASED 

GAMMA-RAY TELESCOPES 
EGRET AGILE Fermi GAMMA 

400 
H.E.S.S.-

II 
MAGIC-II VERITAS 

USA ITALY USA RUSSIA NAMIBIA SPAIN, 
CANARY 

ISLANDS 

USA, 
ARIZONA 

Energy Range 

[GeV] 
0.03–30 0.03–50 0.1– 

–300 
0.1– 

–3000 
100 50 100 

Angular 

resolution 
(Eγ > 100 GeV) 

[degrees] 

 

0.5 
(Eγ ~ 10 GeV) 

 

 

0.1 
(Eγ ~ 30 GeV) 
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Energy 

resolution 
(Eγ > 100 GeV) 

[percent] 
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Separation from the booster 

Injection on a 

reference orbit 

Injection on an 

intermediate  orbit 

Injection on an  

operational orbit 
Spacecraft element 

opening  
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Prospective launching date: 2018‒2019 



Initial orbit: 500 – 300000 km 

Orbit after 5 months: 100000 – 200000 km 

GAMMA-400 

Earth 
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