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Study of Cosmic Rays

Cosmic Radiation opens a window to the hight energy processes in the
Cosmos. We obtain information from electromagnetic and particle

radiation.
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Air Shower Experiment KASCADE-Grande

At high energies the particles of the cosmic radiation are detected
throu h thelr ExtensweAlr Shower (EAS).
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Air Shower Experiment KASCADE-Grande

Total effective area: 0.5 km?, large array of 37 stations, average spacing of 137m.
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Hadron/Electron/Muon Distributions

The density distributions lead to the total particle numbers (SIZE).
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Unfolding IgNe/lgNu Size using
CORSIKA-simulations: [ »,(lev.en)es,) |

Each cell in the IgNe/lgNu presentation has contributions from different
cosmic ray particles A and different particle energy Eo.
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(Finger for KASCADE-Grande)

KASCADE-Grande Sensitivity to:

Same unfolding based on three different interaction models:
SIBYLL 2.1 and QGSJET-01 and EPOS1.99 in CORSIKA.
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Deviation of EPOS relative to QGSJET

EPOS has less Nch and more muons Nu with respect to QGSJET (~ 10%)
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KASCADE-Grande: Energy calibration

Energy calibration for QGSJET-II-2 & EPOS 1.99
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CR Spectrum with QGSJETII&EPOS1.99

EPOS leads to a significantly higher flux compared to the QGSJET-II.
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Miuon Production Height

Muon Tracking Detector (MTD) measures direction of muons with respect to
the shower axis.
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Muon Tracking Detector can study the logitudinal shower
development. Correcting the production height hu for the

elongation leads to: A
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Development of Muon Production Height

The absence of secondary hadron production in the energy fragmentation
region in the frist interactions of shower development is observed at ~8 TeV.
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U-Pseudorapidity in Fragmentation Region

{ n=in(p /p_)=-In( Vo2 +12/2) }

Estimation of _I‘] peak
consider rapidity of a
single nucleon or quark
in projectile:
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OUTLOOK

1. QGSJET 01 and SIBYLL 2.1 compatible models
for KASCADE-Grande data.

2. EPOS1.99 prefers light primary particles in
order to fit the data.

3. The interpretation of the KASCADE-Grande
data with EPOS1.99 leads to significantly higher
flux compared to the QGSJET-II-2 resuilt.

4. QGSJETII can not describe muon yield from first
interactions for ~ 8TeV.



