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Cosmic Rays

energy spectrum
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origin
Supernova, etc... 

composition
light vs. heavy

knee and angle

ballon experiments of  Victor Hess
CM: 50-500 TeV
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Air Showers
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validation of HERWIG:
particle multiplicity distributions

fixed target experiment:
secondaries evolve atmospheric shower

simulation:
CORSIKA with

QGSJET & GEISHA
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Observables
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Piere Auger

longitudonal development

FD system

muon chambers on ground

muon flux

hybrid measurement

X
max

⇢µ
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Spahlerons

extrapolate between different vacua in EW theory
non-perturbative interaction

unstable (saddle point) solution of classical action of SU(2)
cross section largely unconstrained
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couplings to many particles, big blob
BLNV process

washes out baryon asymmetry for II order phase transition
our set up: HERBVI + HERWIG

qq ! 7q̄ + 3l̄ + nV W/Z + nHH
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Limit
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different studies in hybrid mode
estimated number of events: 10000

�
spahleron

 600µb
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Smoking Gun Signals?
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„particle bomb“

very distinct energy spectrum of the muons

how to measure?
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New Tools
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established LHC technology
jet clustering

senitive to decay patterns
QCD scaling patterns

energy information survives
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Summary

Sphalerons from Cosmic Ray Air Showers
Solution of the Standard Model

Limit setting possible

Atmospheric depth alone is not enough

Energy spectrum desirable

Transfer knowledge from LHC
arxiv:1602.00647

Thank you for your attention :)


