
8/21/2006 1

GAMMA ExperimentGAMMA Experiment

AllAll--particle primary energy spectrum in the knee region: particle primary energy spectrum in the knee region: 
GAMMA ExperimentGAMMA Experiment

4Y.Gallant, 1A.Garyaka,5L.Jones, 1R.Martirosov, 
2N.Nikolskaya, 3J.Procureur, 1S.Ter-Antonyan

1 Yerevan Physics Institute
2 Moscow Physics Institute

3 Centre d Etudes Nucleaires Bordeaux-Gradignan, 
4 Universite Montpellier II

5 University of Michigan



GAMMA facilityGAMMA facility
Yerevan Physics Institute

GAMMA FacilityGAMMA Facility

• Location:
Armenia, Mt.Aragats

3200 m a.s.l.
• EAS array:
33x3 (1x1x0.05)m3+
+9(0.3x0.3x0.05) m3

• Muon hall:
2500 g/cm2 of rock
150 (1x1x0.05)m3

• EAS data:

Nch > 5 ⋅105  (100%)

R < 25 m  (50 m)

θ < 300

Nµ(Rµ<50m) > 103

Eµ > 5 GeV

T = 6.2⋅107 sec



Biblical ARARAT and GAMMA facilityBiblical ARARAT and GAMMA facility

Surface array of GAMMA facility
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EAS Simulations:EAS Simulations: CORSIKA6031(EGS, NKG)

SIBYLL2.1SIBYLL2.1 Emax =5·103 PeV
θ < 300

γ = -1.5
Ee > 1 MeV
Eµ > 150 MeV
Eµ > 4 GeV (e+/-)

AA pp HeHe OO FeFe
EEminmin((PeVPeV)) 0.50.5 0.70.7 1.01.0 1.21.2

N=104



Density spectraDetector response
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Statistic Errors Methodic Errors
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EE00--EE11 plotplot
χ2

min(E0,E1)

)/(/ yaxaacacsaxaLnE 6543211 −++++=

aa11 0.9970.997

aa22 2.372.37

aa33 --3.723.72

aa44 0.5830.583

aa55 10.4210.42

aa66 1.0021.002

σσ 0.130.13

χχ22 ~1~1

x = Ln(Nch), y = Ln(Nµ), c = cos(θ )



Energy estimations for P, He, O, Fe 



δδAA(E),   (E),   σσAA(E)(E)

σ = 0.13,   ∆σ = 0.03/ (EPeV)0.5(+0.10)
(-0.17 )∆δ ≈



Error distributionsError distributions



AllAll--Particle SpectrumParticle Spectrum
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