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THE Z’ BOSON 
And the relevant final states 
Z’: massive, electrically neutral resonance.  
Potentially in extended gauge groups like 

•  Can mix with the SM Z. 

•  Supposed to be heavier than 500 GeV. 

•  Preferred decay mode: to top quark pair 
   with subsequent decays to Wb pairs: 

Top final states and W boson decays:  
•  W bosons can decay leptonically or  hadronically 

•  fully hadronic, semi-leptonic and fully leptonic 
   final states. 

•  Here concentrate on semi-leptonic final state 
   (moderate background, good branching ratio) 
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SU(2)EW ×U(1)Y ×U(1)Z '
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ʹ′ Z → tt →W +bW −b 
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EXISTING LIMITS ON THE Z’ BOSON 
From LEP, HERA, Tevatron, LHC 
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THE PROJECT: FINDING THE Z’ 
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ANALYSIS FRAMEWORK AND FLOW 
In only a few cc files … data samples 

Introduction to Terascale Physics, 24 February 2011, DESY Z’ Tutorial 



6 

ANALYSIS FRAMEWORK AND FLOW 
In only a few cc files … data samples 

Introduction to Terascale Physics, 24 February 2011, DESY Z’ Tutorial 



7 

ANALYSIS FRAMEWORK AND FLOW 
In only a few cc files … data samples 

Introduction to Terascale Physics, 24 February 2011, DESY Z’ Tutorial 



8 

RUNNING THE ANALYSIS 
… for the various exercises … 
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THE DATA STRUCTURES 
used for the analysis, defined in typedefs.cc 
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THE DATA STRUCTURES 
Example of usage 
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From typedefs.cc:  

Reconstructed for each in  
event in each data sample 
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DATA SAMPLES 
for ttbar and Z’ signals, and for backgrounds 
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EXERCISE 1: SELECTION 
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EXERCISE 1: RESULT 
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EXERCISE 2: RECONSTRUCTED HAD. W 
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EXERCISE 2: RESULT 
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EXERCISE 3: COMBINATORIAL BG 
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EXERCISE 3: RESULT 
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EXERCISE 4: THE HADRONIC TOP 
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EXERCISE 4: RESULT 
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EXERCISE 5: THE “LEPTONIC” W  
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EXERCISE 5: RESULT 
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EXERCISE 6: Z’ RECONSTRUCTION 
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EXERCISE 6: RESULT 
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EXERCISE 7:  
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EXERCISE 7: RESULT  
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EXERCISE 8: DISCOVERY POTENTIAL 
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EXERCISE 8: RESULT 
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EXERCISE 9: LIMIT DERIVATION 
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EXERCISE 9: RESULT 
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EXERCISE 10: CROSS SECTION DETERM.  
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EXERCISE 10: CROSS SECTION DETERM.  
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EXERCISE 10: RESULT 
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