Composition of CR obtained with KASCADE-Grande

And how it depends on the hadronic interaction model

Sven Schoo

Karlsruher Institut fiir Technologie - Institut fiir Kernphysik

22.09.2015

SKIT

Karlsruher Institut fir Technologie

S. Schoo (KIT-IKP) KASCADE-Grande Composition 22.09.15

1/8



Energy reconstruction
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Energy reconstruction
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Energy reconstruction
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Energy reconstruction - Model dependence
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Energy reconstruction - Model dependence

> r
z L )
Zz’14 .« EpoOS
s f oot
g [
2 = QGsJet “{
12 .
L . t
L e vt * Mean
C ey
P
e o RMS
0.8
06— zenith angles : 0-40°
7!
°'41“HmH‘m‘H\HH\HH\HH\HH\HH
45 5 55 6 6.5 7 75

GS2v2
NRO522(NG) < NEPOS(N)

S. Schoo (KIT-IKP)

8 85
IOQI O(Nr:h)

L Ly B e

EPOS - QGSjet

SIBYLL - QGSjet

QGS2v4 - QGSjet

EPOS-LHC - QGSjet

O
0.1+ [ ] [ ] [ ] [} Y ° ° 8 Q § |
F @ o o
I 8 5 B 8 8 8 & g8 ®
(U i
[ [ J
[ o o © © o o o o o ¢
L e o o
0.1 o ® o o B
i © o o o o 3 o
L ¢
o2l e b L e 1]
16 16.25 16.5 16.75 17 17.25 17.5 17.75 18
Logw(qus/eV)
KASCADE-Grande Composition 22.09.15

3/8



Energy reconstruction - Model dependence
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Energy reconstruction - Model dependence
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Energy spectra - Model dependence
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Composition - Model dependence
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Composition - Model dependence
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Numbers

Source of uncertainty

106 eV 107 eV 108 eV

(%) (%) (%)

Intensity in different angular bins (attenuation) —0/+6.5 109 213
Energy calibration and composition 103 58 134
Slope of the primary spectrum 4.0 2.0 1.9
Reconstruction (core and shower sizes) 0.1 1.4 6.5
Total —11.1/+12.8 12.6 26.1
Artificial spectrum structures (extreme cases) <10

Hadronic interaction model (EPOS-QGSJet) -5.3 -16.9 -14.6
Statistical error 0.6 2.7 17.0
Energy resolution (mixed composition) 24.7 18.6 13.6

Apel et al., Astroparticle Physics 36 (2012) 183

Model EPOS EPOS-LHC QGS2v4 QGSjet SIBYLL
All-particle

N —3.00£0.02  -2984+0.03 —3.004+0.03 —-2.97+0.05 —2.97+0.08
r —3.19+£0.07 —3.17£0.05 -3.15£0.10 —3.15+0.05 —3.15+0.05
log(E/eV) 16.86+0.10 16.87+0.12 16914024  16.88+0.16  16.87+0.16
signif. (o) 4.4 3.0 2.8 7.4 2.7
Heavy component

N —2.95+0.04 —283+0.06 —2.82+0.02 —-2.72+0.10 —2.7840.03
" —3.44+0.07 -34240.09 -3.254+0.07 -3.224+0.09 —3.23+0.06
log(E/eV) 16.83 £0.05 16.87+0.09 16.9340.06 16.94+0.09 16.97 £0.05
signif. (o) 3.0 11.0 3.7 9.7 11.6
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Combined Analysis
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Combined Analysis

New models

No corrections applied yet
Mass separation kept very simple
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