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KArlsruhe Shower Core and Array DEtector

T.  Antoni  et  al,  Nucl.  Instr.  &  Meth.  A  513  (2004)  490
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Event reconstruction in the scintillator array

shower  core r  =  2.5  –  5.5  m

shower  direction =  0.5°  –  1.2°

shower  size Ne/Ne  =  6  –  12  %

electromagnetic component
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KASCADE 

Hadron 

Calorimeter

320 m2 x 9 layers

liquid ionization chambers

44 000 electronic channels

EH > 20 GeV

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

[%] ≈
250
E/ GeV

energy resolution: 

Reconstruction of hadrons

spatial resolution:

x ~ 10 – 12 cm

angular resolution:

 ~ 1° - 3°

Unaccompanied hadron

EH = 6.6 TeV
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Hadronic shower core
E0 ~ 6 PeV

May 7th, 2002  9:45

Number of reconstructed hadrons  Nh = 143
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Electromagnetic component Muons

KASCADE-Grande – Lateral distributions 

R.  Glasstetter  et  al.,  Proc.  29th  ICRC,  Pune  6  (2005)  293 J.  v.  Buren  et  al.,  Proc.  29th  ICRC,  Pune  6  (2005)  301
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P.  Doll  et  al.,  ICRC  2007  

Muon production height – KASCADE muon tracking detector

number of muons
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protection 
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light 
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cal. source
PMT

HV supply

concrete foundation

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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Lateral  distribution  of  Cerenkov  light

This  part  depends  mainly  on  energy

This  part  depends  mainly  on
distance  to  shower  maximum

Tunka Experiment

Ch.  Spiering,  DPG  2005

30 m < r < 120 m
120 m < r < 350 m
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Hybrid Detector

Fluorescence telescope

Surface array
(water Cherenkov detectors)

Shower plane
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The Pierre Auger Observatory
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The detection principle
ΔE = 18% stat.  22% syst.
ΔΘ < 1°
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Fig. 1: Current deployment status of the array. Tanks

60 km

Pierre Auger Observatory

3000 km2

4 telescope buildings

6 telescopes each

Spring 2008:
water Cherenkov detector array completed

1600 tanks operating
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60 km
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solar cells

GPS antenna
communications antenna

electronics

battery

plastic tank with 
12 t ultra pure water

3 9“ photomultiplier tubes
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Air shower registered with
water Cherenkov detectors
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Four sites
Six telescopes 
viewing 30ox30o each

FD eye view
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12 m2 mirror 440 photo multiplier

90
 c

m
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SDPSDPSDP
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Time FitTime FitTime Fit

- Shower-Detector Plane (SDP)  by fitting 

the directions of the triggered pixels

- Shower axis within the  SDP, by fitting the 

time-sequence of triggered FD pixels using 

the information from the “hottest” SD tank

calorimetric  energy 
measurement

longitudinal shower profile
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20 May 2007    E ~ 1019 eV

A Hybrid Event
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