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• DEWSB mechanism hard to catch

• e.g., energy frontier

• UHECR   s > (100TeV)2

• air showers

• explain structure in spectrum ?
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Outline/Motivation



Background image: Blue Crescent Moon from Space; Credit: Expedition 13 Crew, International Space Station, NASA

Air showers
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http://pdg.lbl.gov/2011/html/authors_2010.html
http://pdg.lbl.gov/2011/html/authors_2010.html
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Benchmark: QCD

cosmic-ray
projectile

air target
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HERA

saturation momentum
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https://www.desy.de/h1zeus/combined_results/proton_structure/combined_plots_comp/fig1a.pdf
https://www.desy.de/h1zeus/combined_results/proton_structure/combined_plots_comp/fig1a.pdf


Saturation
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projectile

air target

DDDsee, e.g., Drescher, Dumitru & Strikman, PRL 94 (2005) 231801
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• Technicolour

• 3rd generation ETC gauge bosons

• Topcolour (low scale)

• Composite Higgs   !=(v/f)2"1

• Little Higgs - heavy gauge bosons

• SU(2)L - coupling to weak

Candidates
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alternatively
top-quark portal



Heavy
lepton
(e.g. #)
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• ankle structure where (low-scale) DEWSB 

would modify cross section

• composition: larger amount of produced pt

                      Xmax !    lateral spread "

• @ GZK: DEWSB bound states & 

associated heavy leptons do not see cutoff

• required: more data on growth of cross 

section from colliders (pA@LHC)
DDD

Summary
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