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APPROVED 

by the decree of the Russian Government 

of December 28, 2012 No. 2594-R 

  

Russian Government program 

ñRussian Cosmic Activity in 2013ï2020ò 
 

In project :  

Creation of three space observatories: ñSpectrum-UVò,  

ñSpectrum-Mò (ñMillimetron ò), and ñGAMMA-400ò  

to research astrophysical objects in various  bands of the 

electromagnetic spectrum and high-energy gamma rays. 



At the end of the last century the Nobel laureate academician Vitaly Ginzburg 

(LPI) and professor Lidiya Kurnosova (LPI) were initiated the GAMMA -400 

project in Russia to search for dark matter particles using the gamma-ray 

astronomy methods. Within the framework of this project, which has become 

international, the precision gamma-ray telescope GAMMA -400 with high 

physical and technical characteristics is designed. 

Lidiya Kurnosova (1918-2006) Vitaly Ginzburg  (1916-2009) 





GAMMA -400 SCIENTIFIC GOALS 

 

The GAMMA -400 main scientific goals are: 

study of the origin of the dark matter by 

means of gamma-ray astronomy; precise 

measurements of Galactic and extragalactic 

discrete astrophysical sources; research of 

high-energy gamma-ray bursts; research of 

high energy electron + positron fluxes; 

research of high-energy nuclei fluxes. 



GAMMA -400 GAMMA-RAY TELESCOPE 

 

GAMMA -400 is optimized for the energy 100 GeV with the 

best parameters: the angular resolution ~0.01Ü, the energy 

resolution ~1%, and the proton rejection factor ~106, but is 

able to measure gamma-ray and electron + positron fluxes in 

the energy range from 100 MeV to 10 TeV. The GAMMA -400 

effective area is ~5000 cm2 at Eɔ > 1 GeV, the total mass is 

4100 kg, the power consumption is ~2000 W, and a telemetry 

downlink capability is 100 GB/day. Together with the gamma-

ray telescope GAMMA -400, the space observatory will  

include two star sensors for determining the GAMMA -400 

axes with accuracy of approximately 5", two magnetometers, 

and the KONUS-FG gamma-ray burst monitor. 



GAMMA -400 PHYSICAL SCHEME 
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Energy resolution vs. 

energy for normal incidence 

for Fermi-LAT and 

GAMMA -400  

Angular resolution vs. 

energy for Fermi-LAT  

(for normal incidence) and 

GAMMA -400 (for ɗ=0Á-15Á) 



Comparison of the main parameters for  

GAMMA -400 and Fermi-LAT  

Fermi-LAT  GAMMA -400 

 Orbit circular, 565 km high-elliptical, 500-300 000 km 

 Energy range 20 MeV - 300 GeV 100 MeV ï 10 000 GeV 

 Effective area  

(Eɔ > 1 GeV) 
~8000 cm2 ~5000 cm2 

 Coordinate detectors Si strips (pitch 0.23 mm) Si strips (pitch 0.1 mm) 

 Angular resolution 

 (Eɔ > 100 GeV)  
~0.1  ̄ ~0.01̄  

 Calorimeter 

 - thickness 

CsI 

~8.5X0 

CsI(Tl)+Si strips 

~25X0 

 Energy resolution 

 (Eɔ > 100 GeV)  
~10% ~1% 

 Proton rejection 

coefficient 
~104 ~106 

 Mass 2800 kg 4100 kg 

 Telemetry downlink 

capability 
15 GB/day 100 GB/day 



General view drawing of the  

GAMMA -400 scientific complex 



GAMMA -400 SCIENTIFIC COMPLEX  

ON THE NAVIGATOR SERVICE MODULE  

Gamma-ray burst monitor 

ñKonus-FGò (6) 

(Ioffe Physical Technical 

Institute, St. Petersburg) 

 

Star sensors (2) 

(Space Research Institute) 

 

The GAMMA-400 spacecraft and Navigator service module  

are designed by Lavochkin Association 

4 direction detectors on 

telescopic booms 

2 spectrometric detectors 

Magnetometer (2) 

(Ukraine, Lviv)  

on telescopic boom 

Navigator service module 

GAMMA -400 gamma-ray telescope 


