Primary energy spectrain the 1-100 PeV energy range:
GAMMA Experiment
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GAMMA facility
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* Location:
Armenia, Mt.Aragats
3200 m as.l.
* EAS array:
33x3 (1x1x0.05)m3+
+9(0.3x0.3x0.05) m?3
* Muon hall:
2500 g/cm? of rock
150 (1x1x0.05)m3

* EAS data:
N, >5-10° (100%)
R<25m (50 m)
0 < 300
N,(R,<50m) > 10°
E,>5GeV
T =6.2.10" sec



M easurement errors:
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EAS ssmulations:

CORSIKAB.031(EGS, NKG)

A | SIBYLL21 | QGSETOL | E. [PeV]
P 1.0-108 1.0-108 05 B = 5-10° PeV
' ' ' 0 < 300
He | 7.1.10° 6.0-10 0.7 y=-15
_ _ E,,>1MeV
o | 4610 4.4-10% 1.0 = 150 Mew
Fe 4.8-104 4.0-104 1.2 E, >4 GeV (¢)




Detector response
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Nen(Eq.v,EGS)

A _ i
5,18 @|Z] ©f @
O . . 40— ﬂ —
v i ® ”F
: u Il a
‘I@ | o
i B
| P Fe
o9F o= -QGSJET
i O e l—SIBYLlL 1
o C ]
= 0.08f |
0.06[ $ . T |
, i A
0.04} ‘ # i , j
® I L]
L ] 0 AT ﬁhr o .‘
6.5 7 0.1 0.1 -0.1 0.1
Lg(Nch) Ln(sl\lch) 65



Particle density spectra Single particle spectra
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EAS Inverse Problem:  F( X ):ZIWA( E,X)f,(E)dE
A

f,(E)=d;-E - (E/E)

v’ =S[(F-FR)/(opi+og ;)17

1) 1-2D Combined Analysis, ny;= 350

2) 2D-Analysis, F(X) = d2F/dN,dN ., ng, =240

3) 4D-Analysis, F(X) = d*F/dN.dN ds dcos, ny= 1640



GAMMA EAS data and predictions
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Primary energy spectra
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Results of 1-2D Combined Analysis
@, = 0.095+0.008 [m?sts51.Tev]

®,= 0.10+0.012
@, .5 = 0.043+0.007 (O - like )

D, 5= 0.024+0.004 ( Fe - like )
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GAMMA and KASCADE
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Verification
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Conclusion

> The obtained primary energy spectra strongly depend
on interaction model.

» The SIBYLL interaction model is more preferable.

» Rigidity-dependent spectra describe the EAS data at
least up to E~100 PeV.

» All-particle primary energy spectra slightly depend
on interaction model.

v The energy spectra of primary nuclei disagree with
the same KASCADE datain 1-100 PeV energy range,
however, the discrepancies of the all-particle energy
spectra obtained by the GAMMA and KASCADE are
sufficiently small (~20%).
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