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New Tools
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ballon experiments of Victor Hess

CM:50-500 TeV

Energies and rates of the cosmic-ray particles
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P
fixed target experiment:
secondaries evolve atmospheric shower

validation of HERWIG:
particle multiplicity distributions
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Observables

muon chambers on ground

Surface Detector

1,660 surface detector stations
(1,500 m apart from each other)

* Diameter:; 36m
« Water depth: 1.2 m
 Volume 12 m?

,Olu muon flux

FD system

Fluorescence Detector

27 fluorescence telescopes
(in 4 different places)

» 440 Photomultipliers
* Detection of fluorescence light
* Range: > 30 Km (for 10 eV air shower)

« Mirrorsurface:.3.6 mM < 3.6:m (spherical)
» Opening: 30° x 30°
» Camera 80cm x 80 cm

Xmax longitudonal development
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different studies in hybrid mode
estimated number of events: 10000

expected number of muons Pu atmospheric depth of shower maximum Xmax

between 500m and 600m shower core distance log E[GeV] 8 9 10
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©Io - == G, Esemn = 10° GeV 1 Bl - = 0, Epon = 10° GeV . AT T 550 600
o i = jron, B = 10° GeV ] © i == jron, Ew= = 10° GeV ] a
i === sphaleron, Epeen = 10° GeV | —lo i === sphaleron, Eyee = 10° GeV | Pu cut 41 28 23
- ’ - ’ (Xmax) | 485+ 28 540+29 588 +36
B 1 B = 1 sphaleron (pu) [33.4£6.7 259+5.7 21.1 +5.3
L €5 0.56 0.49 0.49
107" - 107" - - 3 (Xmax) | 526 +£32 572132 615+34
- - — . proton QCD| (p,) |5.6+24 256+6.2 21.0+5.3
i i - i €s 0.16 0.19 0.26
I I [ L 1 (Xmax) | 488+£29 53227 573+39
i i j iron QCD (pu) |455+6.8 33.8+5.6 26.7+5.1
J: _I_ ‘ €3 0.19 0.14 0.22
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Smoking Gun Signals?

,particle bomb*

most energetic u expected radial u energy distribution per event
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anti-k; clustering with R = 0.2 of u candidates
number of jets
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senitive to decay patterns
QCD scaling patterns
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anti-k; clustering with R = 0.2 of u candidates
invariant mass of first and second jet
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Thank you for your attention :)
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