
  

Search for top FCNC in single top

Overview of IPHC analyses



  

Introduction
● Single top FCNC channel investigated so far :

– tZq anomalous couplings : 3 leptonic channel,

– tHq anomalous couplings : single lepton-bb, same sign dileptons, 
3 leptonic and >=4 leptons channels.

– tgammaq : single lepton channel.

– tgluonq : single lepton channel, in the caroTop mode (pp->t).

● Tools for automatic cross-section calculation, optimization, 
plotting and MVA training ready and used.

● All sample are ready with a decent statistic (sometime more 
events needed).

● (Almost) All ingredients needed for the analyses ready.



  

Search for caroTop



  

Caro



  



  



  



  

Search for tZ in 3 leptons
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Search for tH in ssdl



  

Object and event selection

● Lepton selection :
– pT > 10 GeV, |eta|<2.5,

– Combined isolation (cone of 0.4) < 0.2 for both electrons and muons.

● Jet selection :
– pT>30 GeV, |eta|<2.5, EEoverHE<0.3,

– Remove selected leptons from the jet collection.

– Btagging : loose WP.

● Charge mis-reconstruction of electrons 0.3 % in the endcap, 0.03 % in the 
barrel (from ttH CMS paper).

● Event selection :
– Exactly 1 selected leptons,

– Same signe leptons, leading lepton pT > 20 GeV, other lepton pT > 10 GeV, Mll>12.

● At last one selected jet.
● Exactly one b-tagged jet.



  

Cutflows
couplings at current limits
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Search for tH in 4-5 leptons



  



  

Search for tGamma
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Conclusion and to do list

● Most advanced analyses
– CaroTop almost finished, final MVA cut and contour plots.

– tZ almost finished. MVA finalized, and contour plot implemented 
and tested.

● Analyses that requires some more work :
– tH in same signe dilepton : same-sign background, lepton 

optimization, MVA construction, contour plots.

– tgamma :  some generation needed, check of delphes simulation 
for photons + finalize analysis.

● tH in >=4 leptons, not enough signal statistic ?
● tH in lepton bb, not started yet.



  

Other issues and timescales

● Single top FCNC production has to be redone :
– With additional jets... 

– Overlap between single top and ttbar => not easy...
● tZ+1jet contains ttbar, but also other diagrams => how to disentangle ?
● Inclusive treatment single top + ttbar at the same time? much more easy.

– Possible solution :
● Do “single top+ttbar”, but account for a signal cross section uncertainty (30%),
● Do ttbar only, less statistic but no (or very small) uncertainty on ttbar cross section. 

Potentially, ratio to ttbar cross section.

● Timescales :
– We are expecting to finish all analyses within about a month.

– We should be able to start writing a paper draft around Christmas.

● One or two papers ? 
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