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electron + proton -> electron neutrino + higgs + jet (initiated by dbar or u) 

The higgs will quickly decay into a pair of bottom quarks. 



electron  + proton -> electron neutrino + bottom quark + bottom anti-quark + jet    



• Monte Carlo events were generated  using the Illinois MadGraph website. 
 
• 50 000 events were generated for each process at different electron energies. 
 
• 10 GeV -> 100 GeV (increments of 10 GeV)   
 
• This resulted in a total of 300 kinematic distributions which were analyzed and the 
data was collected  
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y = 0.0006x + 0.0054 
R² = 0.9784 
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Transverse momentum vs. electron energy 
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Distance in the (rapidity, phi) plane vs. electron energy 

Bottom quark - bottom anti-quark
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Jet - bottom anti-quark

y = 0.2212ln(x) + 1.9331 
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Invariant mass vs. electron energy 
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Jet and bottom anti-quark

bottm quark and bottom antiquark

y = 55.205ln(x) + 73.551 
R² = 0.9952 
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Jet and the higgs



This project is aimed at studying the effect of decreasing the electron energy in an 
ep collision to  find an optimal, economic electron energy for the study of the 
higgs boson in the future LHeC facilities at CERN.  
 
The results have shown that  using electron energy between 40  GeV and 60 GeV 
would be sufficient to measure properties of the higgs boson.  
 










