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 Channel: 𝑡𝑡 → ℓ+𝜈𝑏ℓ−𝜈 𝑏  
 Lepton is the most sensitive probe of top-quark spin 

 5.4 fb-1 of 𝑝𝑝  @ 𝑠 = 1.96 TeV collected with D-Zero 
detector 

 

 Spin correlation parameter C 

 

 

 Angle of lepton and spin-quantization axis in the 𝑡 or 
𝑡  rest frame 

 For beamline basis: 𝐶 = 0.777−0.042
+0.027 at NLO 

 Full reconstruction of missing neutrino momenta 
necessary 
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 MC Signal 
 MC@NLO with or without spin correlation 

 HERWIG for fragmentation and hadronization 

 

 MC backgrounds 
 Drell-Yan 

 Diboson 

 

 Selection 
 Two leptons (e or ) pT>15 GeV 

 Two jets pT>20 GeV ||<2.5 – jets should point back to the 
correct primary vertex 

 Missing ET or missing ET significance cuts 



 Likelihood is calculated 

 Spin correlation hypothesis 

 Uncorrelated spin hypothesis 

 

 

 

 

 Use LO matrix element  



 Larger values of R indicates higher likelihood 
for spin correlation hypothesis 

 

 

 

 

 

 

 

 

 Information is irretrievably lost + confusion of 
assignment produce bias in R 



 

 

 

 

 

 

 

 

 Fraction of spin-correlated events is 

extracted through a fit to distribution of R 

 



Measured fraction 
𝑓𝑚𝑒𝑎𝑠 = 0.74−0.41

+0.40(𝑠𝑡𝑎𝑡 + 𝑠𝑦𝑠𝑡) 

 

 Exclude f=0 at 97.7% CL 

 

𝐶𝑚𝑒𝑎𝑠 = 0.57 ± 0.31 
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 Searches 

 Searches in dilepton + jets 

 Searches in diphoton channels 

 MSSM Higgs Searches in  

 

 Summary 
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Two like-signed 

leptons 

 

Two or more jets 

 

Large MET 

 

Small backgrounds 

 

 



 Triggers 
 Lepton triggers 

 Reach lower values of HT 

 

 Hadronic HT triggers 
 Reach lower pT for leptons 

 Include hadronic Tau final states 

 

 Selection 
 Leading pT>20, second pT>10  

 Isolation 

 2 jets pT>30 GeV 

 Signal search region MET>80 GeV or HT>200 GeV 



2 isolated leptons 1 isolated lepton 

  



 Lepton triggered events 

0.01 event from charge mis assignment 



HT Triggered events 



 



 



 



 𝑏′𝑏 ′ → 𝑡𝑡 𝑊+𝑊− → 𝑏𝑏 𝑊+𝑊+𝑊−𝑊− 

 Dominant mode for 𝑚𝑏′ > 𝑚𝑡 + 𝑚𝑊 

 2 jets + MET + multilepton from W decays 

 

 Final state : likesign lepton pair or trilepton 

 7.3% of total 

 



Selection 

 Two like-sign lepton 

pair or trilepton 

 4 or more jets pT>25 

GeV 

 Z veto  

 Scalar ET sum>350 

GeV 

 



 0.32 Events expected background 

 Signal acceptance: 3.0~4.5% for 300~500 GeV 



 







 20% uncertainty due to K-factor 



 Final state: 𝛾𝛾 + 𝑀𝐸𝑇 + 𝑗𝑒𝑡𝑠 
 Selection  

 Isolated photon ET>30 GeV and ||<1.4 

 At least 1 jet pT>30 GeV away from photons  



 Events with no hadronic jets 



 Squark, gluino mass 720 GeV example 

 1.04 pb cross section 

 Accetance 0.203 

 Cross section upper limit 0.585 pb 



 





 Final state 

 e, eh, h 

 

Selection 

 Isolated pT>15 (e, ) 

 isolated h pT>20 

GeV 

 opposite charge 

 MT<40 GeV to veto 

W+jets 



 



 



 1 prong and 3 prong   



 Likelihood method 

to reconstruct tau 

momenta 

 21% mass resolution 

for m=130 GeV 

 24% for visible mass 

 

 

 



  



 



Detector and accelerator is performing well 

and our understanding is improving 

 

 Exciting results to come by summer using 1 

fb-1 

 

 Check for latest updates  

https://twiki.cern.ch/twiki/bin/view/CMSPu

blic/PhysicsResults 

 

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
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