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Useful for public talks

 Bachelor thesis Josua Unger

• TU Dresden, Nov 2014

• CERN-THESIS-2014-313 
https://cds.cern.ch/record/2019394

 Recently covered in

• Guardian (article)

• Reference Frame (article)

• Science Mag (article)

• Computer Oiger (article)

• Schattenblick (article)
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https://cds.cern.ch/record/2019394
http://www.theguardian.com/science/life-and-physics/2015/jul/12/natures-hadron-collider-produces-higgs-bosons-all-the-time-high-in-the-sky
http://motls.blogspot.de/2015/07/lhc-matches-whole-atmosphere-in-number.html
http://news.sciencemag.org/sifter/2015/07/cosmic-rays-create-higgs-boson-particles-high-in-atmosphere
http://computer-oiger.de/2015/07/16/higgs-superteilchen-entsteht-im-himmel-alle-acht-sekunden-ganz-ohne-weltmaschine/154533
http://www.schattenblick.de/infopool/natur/physik/npme0563.html


Main input

 Cosmi
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Total Higgs production rate 

 Calculated folding various terms

 Increasing fraction of
Higgs production as f(ECM):

• ECM =0.5 TeV: 10-13

• ECM =1.0 TeV: 5x10-12

• ECM =2.0 TeV: 2x10-11

• ECM =4.0 TeV: 10-10

• ECM =10 TeV: 10-9

• ECM =50 TeV: 10-8

• …
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ECM of

Tevatron LHC



Facts to note

 Production rate

• Primary CR produce 1 Higgs ~ every 8 seconds in the atmosphere

• This is about 3 times more than the LHC did during runtime 2012

• Production by secondary CR was not considered, 
would further increase the atmopheric rate by ...(?)

 Energy Range

• By far most of the production happens with incoming protons of
100 TeV < Eproton > 2000 TeV corresponding to
0.45 TeV < ECM (pp) < 2 TeV center of mass energy

• This is lower ECM (pp) than Tevatron, and much lower than LHC
(for ECM (pp) of LHC, cosmic Higgs are already ~ factor 500 below max)

•  Flux helps nature over x-section

(only 10-11–10-13 of all incoming protons produce a Higgs at max)

 There are more details in CERN-THESIS-2014-313 https://cds.cern.ch/record/2019394

• Uncertainties

• Height of production (max at ~ 25 km above ground)

• Momentum distribution
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