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t → cH Result 

 For pp → ttbar → (bW)(cH) → multileptons: 

 

 

 

 

 

 tch =                                          ~ 2 sqrt(BR) 
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Summary slides 
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Introduction 

 t  cH is FCNC, negligible in SM 

 Observation would indicate new physics 

 Investigated pp → ttbar → (bW)(cH) 

 Use CMS inclusive multilepton search (SUS-13-002) to pursue 
Higgs → WW, ZZ,  – e.g. ttbar → (bW)(cH) → bcWWW 

 We assume SM Higgs branching ratios 

 References 
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 K.-F. Chen, W.-S. Hou, C. Kao, and M. Kohda, “When the Higgs 
meets the Top: Search for t → ch0 at the LHC”, 
arXiv:1304.8037 
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Event Selection 

 Using 19.5/fb (2012 CMS dataset at 8 TeV) 

 Dilepton triggers 

 Selections: 

 e, mu: pT > 10 GeV, || < 2.4 

 tau: visible pT > 20 GeV, || < 2.3 

 jet: pT > 30 GeV, || < 2.5 

 Light lepton pT must pass 20/10/10 GeV threshold (for 

first, second, third lepton) 

 Combined Secondary Vertex (Medium) b-tag 
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Event Classification 

 General idea: use bins instead of cuts, and pick sensitive 
bins for interpretation (model-dependent) 
 Take advantage of the power of cuts (high S/B), but still make use of the 

rest of the data 

 Bin in the number of leptons (e/ vs. had) 

 Bin in whether there is an opposite-sign same-flavor 
(OSSF) lepton pair or not 

 For events with an OSSF pair, bin in dilepton mass (below 
Z, on Z, above Z; Z window: 30 GeV) 

 Bin in whether there is a b-tag or not 

 Bin in MET, with lower edges 0, 50, 100, 150, 200 GeV 

 Bin in HT (below/above 200 GeV) 
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Most Sensitive t  cH Signal Regions 
 The signal yields are for nominal BR(t → cH) = 1% 

 

 

 

 

 

 

 

 

 

 Example efficiency in the first channel 

 BR(H→WW)BR(W→e/+)3eff3lepeffbtagfrac(OSSF, below Z, MET, HT) 
= 23.1%  (20%)3  (75%)3  70%  2/3  frac(below Z, MET, HT) 
≈ 1010-5  frac(below Z, MET, HT) 
… where frac(below Z, MET, HT) ≈ 0.3 
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