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KArlsruhe Shower Core and Array DEtector

7 HV, Anode and

e connectors  Glas fiber cable
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T.Antoni et al, Nucl. Instr. & Meth. A 513 (2004) 490




Event reconstruction in the scintillator array

electromagnetic component

e/y-Detectors, Run 1, Event 71089, 96-03-05 22:07:48.956078

shower core Jr=25-55m

shower direction | [00=0.5°-1.2°

shower size DNe/Ne =6-12% II particle arrival time [ns]

-1004

4 A
energy deposit [Me‘v’:’mg] particle arrival time [ns]
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KASCADE Hadron-Calorimeter

scintillation-

KASCADE o
lead absorber
= (5 cm)
scintillation-
adron
490
liquid "> 3
ionization
chambers

iron absorber

concrete absorber (77 cm)

multiwire proportional
chambers

limited streamer
tubes

Eu > 2.4 GeV

320 m2 x 9 layers calorimeter
EH > 20 GeV; 11 }

| LIC]UId ionization chamber preamplifier housing ceramic signal feed-through

Ii b
Il Tetramethylsilane (TMS)
Tetramethylpentane (TMP)

filoing nozle mm'ﬂﬂ ______________________

s
£

stainless steel housing 50 x50x 1 cm® 4 electrodes 25 x 25 cm?

J. Engler et al., Nucl. Instr. Meth. A 427 (1999) 528



Reconstruction of hadrons

Unaccompanied hadron
E,=6.6 TeV

—

spatial resolution: angular resolution: energy resolution:
k~10-12cm [}, ~1°-3° £ 250
o(E) [06] ~

E E/ GeV



Hadronic shower core

E,~ 6 PeV

Number of reconstructed hadrons N, = 143




Hadronic shower core
E,~ 6 PeV

Number of reconstructed hadrons N, = 143

 $ May 7th, 2002 9:45
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T. Antoni et al. | Astroparticle Physics 14 (2001) 245-260
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Fig. 2. Lateral distributions of electrons above a 5 MeV kinetic
energy for zenith angles below 18°. The lines show NKG
functions of fixed age parameter s = 1.65 but varying scale ra-
dius 7. (see the text).



KASCADE-Grande — Lateral distributions
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T. Antoni et al. | Astroparticle Physics 14 (2001) 245-260
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Fig. 12. Density of hadron number (left scale, open symbols)
and of hadronic energy (right scale, filled symbols) versus the
core distance for showers of truncated muon numbers as indi-
cated. Threshold energy for hadrons is 50 GeV. The curves
represent fits of the NKG formula to the data at » > 8 m with a

radius fixed to r, = 10 m.

T. Antoni et al. | Astroparticle Physics 14 (2001) 245-260
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Fig.
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Muon production height - KASCADE muon tracking detector
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Fig. 4.19. Integrating
Cherenkov cone of an AIRO-
BICC station and auxiliaries.
Directly above the PMT a
glass filter restricted the in-
coming light to wavelengths
smaller than 500 nm and

a plexiglass cover protected
against dew, white frost and
dust [29]
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Single event in CASA-BLANCA
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measures particles,

determines shower core
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BLANCA

measures Cherenkov light,

determines lateral C-distribution

- as _ m® =W
LN
'y ] - e
-
L] [ I -
) - " ..
[ [ ] L ]
- w - e
& N ]
L [ ]
-
L L ] ]
-8
LI = e, W -w
._.-""-.-.-. e,
r "o, L] .I
L e Rt
J [ _Y LI
’ L aX_ k)
p™ .
.
# - " - w
- ™
LY -
, . LI
.\."'\. -~
., -~
L : —




Tunka Experiment

Lateral distribution of Cerenkov light

C(r) =

C02exp(s[120m-r1])30 m<r<120 m
C,X1/120m) ™" 120 m<r<350m

3

This part depends mainly on
distance to shower maximum

E; =2 PeV

log(Q/{(photonscm?eV))

his part depends mainly on energy

RN S

0 _\I

Ch. Spiering, DPG 2005
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The Pierre Auger Observatory




The detection principle
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Air shower registered with
water Cherenkov detectors
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MIRROR
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Atmospheric Monitoring & Calibration:
CLF, Lidar, radiosondes, ground-based weather stations
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Auger atmospheric monitoring
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S. BenZvi et al., ICRC 2009
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Fig. 6.

height above lidar [km]

Top: raw IRCC image. Bottom: FD pixels coverage mask: lighter values on the greyscale represent greater cloud coverage
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A Hybrid Event

20 May 2007 E ~101°eV



