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In project:

Creation of three space observatoriesii S p e c-tJVYqu m
ASpectrum-M o (AMillimetron 0),and i G A M M40

to research astrophysicabbjects invarious bands of the
electromagneticspectrumand high-energy gamma rays.



Vitaly Ginzburg (19162009) Lidiya Kurnosova (19182006)

At the end of the last centurythe Nobel laureateacademiciarVitaly Ginzburg
(LPI) and professorLidiya Kurnosova(LPl) were initiated the GAMMA -400
project in Russiato searchfor dark matter particles using the gammaray
astronomymethods Within the framework of this project, which has become

International, the precision gammaray telescope GAMMA -400 with high
physicalandtechnicalcharacteristicss designed
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GAMMA -400 SCIENTIFIC GOALS

The GAMMA -400 main scientific goalsare

study of the origin of the dark matter by

means of gammaray astronomy precise
measurement®f Galactic and extragalactic
discrete astrophysicalsources researchof

high-energy gammaray bursts researchof

high energy electron + positron fluxes

researclof high-energynucleifluxes



GAMMA

-400 GAMMA -RAY TELESCOPE

GAMMA -400 is optimizedfor the energy100 GeV with the

best parameters

the angular resolution ~0.01U the energy

resolution~1%, and the proton rejection factor ~10°, but is

ableto measurep

ammaray and electron+ positronfluxes in

the energyrangef

rom 100MeV to 10 TeV. The GAMMA -400

effective areais ~5000 cn¥ at E_,> 1 GeV, the total massis

4100kg, the pow
downlink capabill
ray telescope G
Include two star

erconsumptions ~2000W, anda telemetry
ityis 100 GB/day Togethemwith thegamma
AMMA -400, the space observatory will

sensorsfor determiningthe GAMMA -400

axeswith accuracyof approximately5", two magnetometer:
andthe KONUS-FG gammaray burstmonitor,



GAMMA -400 PHYSICAL SCHEME
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AC lat
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ND
electronics

AC - anticoincidence detectors (AC top , AC lat)

C - Converter-Tracker - total 1 Xo
8 layers W 0.1 Xo +Si (x,y) (pitch 0.1mm)

2 Si(x,y) noW
F)

$1, 82 - TOF detectors

83, 84 calorimeter scintillator detectors
CC1 - imaging calorimeter (2Xo)

2 layers: Csl(TI) 1Xo + Si(x,y) (pitch 0.1 mm)
CC2 - electromagnetic calorimeter
Csl(TI) 23 Xo 3.6x3.6x3.6 cm? - 28x28x12=9408 crystals

LD - 4 lateral calorimeter detectors

ND - neutron detector

Navigator
connection
truss
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Comparison of the main parameters for
GAMMA -400 and FermtLAT

Fermi-LAT

GAMMA -400

Orbit

circular, 5@ km

high-elliptical, 506300000 km

Energy range

20MeV - 300 GeV

100MeV 1 10000GeV

Effective area

(E > 1GeV) ~8000 cn? ~5000cn?¥
Coordinate detectors| Si strips(pitch0.23mm) Si strips(pitch 0.1 mm)
Angular resolution — —

(E. > 100GeV) 0.1 0.01

Calorimeter Csl CsI(TI)+Si strips

- thickness ~8.5X,, ~25X,

Energy resolution 100 10

(E, > 100GeV) 10% 1%
Protqr_l rejection _10° 10
coefficient

Mass 2800kg 4100 kg
Telemetry downlink 15 GB/day 100GB/day
capability




General view drawing of the
GAMMA -400 scientific complex
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GAMMA -400 SCIENTIFIC COMPLEX
ON THE NAVIGATOR SERVICE MODULE

GAMMA -400 gammaray telescope Star sensors ?)

\ / (Space Research Institute)

Gamma-ray burst monitor
NnKonkuGo ( 6)

(loffe Physical Technical

Institute, St. Petersburg)

\ . -
4 direction detectors on

\ telescopic booms

2 spectrometric detectors

Magnetometer (2)
(Ukraine, Lviv)
on telescopic boom

Navigator service module

The GAMMA-400 spacecraft and Navigator service module
are designed by Lavochkin Association



