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Part 2: Rate Estimates and Signatures 
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Recap 

>  Cross-sections for exclusive B+L 
violation rapidly growing below 

>  Total cross-section grows expo-
nentially; dominated by multiple 
emission of EW gauge bosons 

 

>  For                     only estimates, 
educated guesses and bounds 

>  Need future hadron collider or 
search for analogous QCD pro-
cesses 

 

[AR `03] 
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Recap 

>  Cross-sections for exclusive B+L 
violation rapidly growing below 

>  Total cross-section grows expo-
nentially; dominated by multiple 
emission of EW gauge bosons 

 

>  For                     only estimates, 
educated guesses and bounds 

>  Need future hadron collider or 
search for analogous QCD pro-
cesses 

 

>  Hard QCD-instanton induced 
processes in  
§  DIS 

 

§  virtual vector boson production 

 

§  Virtual vector boson production 
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Instanton-Antiinstanton Valley Cross-Section Estimate 

>  Total cross-section via optical theorem  [V.V. Khoze, AR `91; AR, F. Schrempp `98] 

 

>  Ingredients: 

§  Instanton-size distribution 

§  Instanton-Antiinstanton interaction  
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Instanton-Antiinstanton Valley Cross-Section Estimate 
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QCD-Instanton Induced Processes in DIS at HERA 
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QCD-Instanton Induced Processes in DIS at HERA 
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QCD-Instanton Induced Processes in DIS at HERA 

>  Instanton-enriched samples by cuts on discriminating observables  

>  Large uncertainties in predictions of standard DIS processes   
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QCD-Instanton Induced Processes in DIS at HERA 

>  Instanton-enriched samples by cuts on discriminating observables  

>  Large uncertainties in predictions of standard DIS processes   

>  H1/ZEUS “excess” increases with separation power (ratio of efficiencies)  



Andreas Ringwald  | Electroweak B+L Violation at High Energy, BSM Opportunities at 100 TeV, February 10/11, 2014 |  Page 11 

QFD-Instanton Induced Processes at Future Hadron Coll.  

>  H1/ZEUS limits on QCD-instanton induced processes suggest:   
§  Instanton-antiinstanton estimate reliable, as long as   

§  For                              , rapid growth, as implied by Ω, stops.  

>  Implications for QFD-instantons: 
§                                     corresponds to  

§   At these energies, cross-section estimate reaches observable values  
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QFD-Instanton Induced Processes at Future Hadron Coll.  
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Summary 

>  Electroweak B+L violation central building block of our understanding of 
baryogenesis in big bang cosmology 

>  Characteristic scale of B+L violation 

>  Cross-sections for B+L violating processes  
§  exponentiall small below this scale 

§  exponentially growing below this scale 

§  may reach observable values near this scale 

>  New computational methods needed 

>  Unique opportunity for a 100 TeV collider!  

>  In the meantime, search for small-size QCD-instanton induced 
processes 
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