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Outline 

•  Introduction 

•  Studies @ generator level 

▪  Transverse spin correlations à CP properties 

▪  Longitudinal spin correlations à spin 

•  Conclusions 
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Method 

•  Impact parameter vectors in the lab frame: 
▪     

•  Boost               into ZMF of charged daughters: 

•  Transverse components wrt       and      : 
▪       

•       

▪  where 
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•  Impact parameter vectors in the lab frame: 
▪     

•  Boost               into ZMF of charged daughters: 

•  Transverse components wrt       and      : 
▪       

•       

▪  where 

Method at the generator level 
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Spectral functions – lepton-pion final state 
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τ-spin analyzing power – lepton-pion final state 

7 
17.11.2015 

Studies of the Higgs CP properties in the τ decay channel with the CMS experiment | HA tautau Workshop 

pµ(e)T � 20(24) GeV, |⌘`|  2.1
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τ-spin analyzing power – hadronic final state (ρ) 
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p⇡T � 45 GeV, |⌘⇡|  2.1
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τ-spin analyzing power – hadronic final state (a1) 
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φCP distribution  
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φCP distribution  
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φCP distribution for different ατ 
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Longitudinal spin correlations 
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Longitudinal polarization in di-τ RF 
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Both pions in the same direction or in the 
opposite direction wrt to the τ direction 
of flight 

One pion in the same direction and one 
pion in the opposite direction wrt to the τ 
direction of flight if longitudinal 
component of the τ spin are correlated 
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Correlation of z- vs z+ 
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DY (spin-1 decays) CP-odd (spin-0 particle) 
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z± distributions 
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zs distributions 
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Conclusions 
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Conclusions 

•  Studies at generator level 

▪  The method for CP studies works 

▪  Validation of the code 

•  Needed some “tuning” at reconstruction level 
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Backup 
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Why is DY flat? 
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