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Alr shower observations
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Imultaneous measurement of
electromagnetic,

muonic,

hadronic

shower components
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KASCADE: Test of hadronic interaction models
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, New* models with composition
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Baikal - Limits on HE Muon Flux : Exotic Muons

Flux prediction and flux limits

Use the high energy cascade
sample to test various HE
muon and/or neutrino signal
spectra.

—— BAIKAL limits
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Testing the predicted

“Exotic Muon Component”
(Petrukhin 1999, 2002) ,
postulated to explain the CR-
knee by the onset of “new
physics” at E, ~1 PeV,

that pumps EAS energy to
exotic muons.
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. _ame Acceleration of particles in supernova remnant

a
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SN R RX J1713.7-3946
H.E.S.S.: TeV-Gamma rays
ASCA: X-rays (keV)

F.A. Aharonian, Nature 432 (2004) 75



KASCADE: Small scale anisotropy — point source search
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Anisotropy amplitude vs energy
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Mean logarithmic mass
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KASCADE: Primary proton spectrum
reconstructed from unaccompanied hadrons

KASCADE hadrons

protons

A uncorrected

T. Antoni et al, ApJ 612 (2004) 914
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Two dimensional shower size spectrum Ig N, vs. Ig N
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KASCADE: Energy spectra for elemental groups
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KASCADE
GRANDE Array

37 detector stations

370 m? ely:
Scintillation counter

Installation of FADC
G. Navarra et al., Nucl Instr & Meth A 518 (2004) 207 system in progress
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lce Cube/lce Top

v | | IceTop: air shower array
" " / » 80 Stations / 2 Tanks each
S0m  Fim | » 2 DOMs each per tank
| » 125 m grid, 1 km2 at 690 g/cm?
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I I » Useful rate up to ~EeV
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IceCube: deep ice array

= 80 Strings / 60 DOMs each
= 17 m DOM spacing

= 125 m between strings

|. Taboada = 1 km? instrumented TAUP-2005. Zaragoza
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The first IceCube-lceTop coincident event
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Tunka-133 EMI D668 for pulse form analysis

The Cherenkov
light collector

PMT
— Thorn-EMI D668

The electical
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converter

; o
The optical cable to
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Radio signal — dependence on

angle with respect to number of muons
geomagnetic field (l.e. primary energy)
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Overlap between direct and indirect measurements
Aspen workshop, April 2005: “Below the knee” Working Group

Direct measurements of heavy nuclei
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Kosmische Strahlung am Knie

Status:

*Beschreibung der Wechselwirkungen in der Atmosphaéare verbessert

*Mittlere Masse steigt als Funktion der Energie an (Kniebereich)

*Knie verursacht durch Abbruch des Flusses leichter Elemente

*Astrophysikalische Interpretation limitiert durch Verstandnis der WW
In der Atmosphare

Perspektiven (neue/aktuelle Experimente):

*KASCADE-Grande galaktisch >
L OPES (Nachweis von Radiosignalen) extragalaktisch
slce Cube/lce Top 1018 eV
*Tunka-133

*Direkte Messung schwerer Elemente mit TRD direkt €-> indirekt
*Hadronen in groRer Hohe < Protonspektrum 10%> eV

Jorg R. Horandel, Universitat Karlsruhe www-ik.fzk.de/~joerg
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