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 Beauty/charm production at LHC 
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 Beauty/charm signatures 
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•  Compared to minibias (background) 
– Relatively high mass    à high pT  

– Relatively long lifetime à large IP 
•  Requires excellent vertexing, tracking, PID 



The LHCb experiment  
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•  Dedicated to precision study of b/c-hadrons  



LHCb luminosity prospects 
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The LHCb data flow: Run-I 

LHCb prospects Jibo HE (UCAS) 7 

  



The LHCb data flow: Run-I 
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•  FCNC 

 
– NP modify Ci,  
– NP introduce new Oi 

•  CKM 
– Over constrain CKM triangle  
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Indirect searches for New Physics 



Highlights of Run-I results 
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See Prof. Zhang’s talk, Dr. Yu’s talk 



Run-I to Run-II 
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The turbo stream 
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Turbo stream, µDST, event size 10 
times smaller, maximize physics output!  



Real-time analysis 
•  J/ψ production @13 TeV presented within 

one week of recording the data 
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Bonus: full dimuon spectrum  

•  Useful for studies of, e.g., dark photon 
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Projections after Run-II 
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[LHCb, EPJC 73 (2013) 2373] 
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The LHCb upgrade 
•  Lumi, from 4x1032cm-2s-1 to 20x1032cm-2s-1  

•  Increase trigger efficiency of hadronic 
decays èhardware trigger removed  



Trigger: run-II to the upgrade  
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The present VELO 
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The upgraded VELO 
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The present tracking system 
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The upgraded tracking system 
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The current RICH 
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The upgraded RICH 
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[C. D’Ambrosio et al., LHCb-PUB-2013-011] 



The upgraded RICH, PID 
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The upgrade of calorimeters 
•  Scintillating Pad Detector 

(SPD) and Pre-Shower 
(PS) removed 

•  Degraded γ & lower 
momentum electron PID 
– Mis-ID rate:   
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Photon PID 



The upgrade of the muon system 

•  M1 will be removed 
•  Slightly degraded PID 
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Projections after the upgrade 
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[LHCb, EPJC 73 (2013) 2373] 



B(s)àµ+µ- 
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Mixing induced CPV 
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Important to control penguin 
pollution using SU(3) partner,  
e.g. BsàJ/ψK*0



CKM-γ 
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Phase-1b upgrade 
•  Run at same lumi 
•  New trackers 
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•  TORCH for low 
momentum PID 

 



Phase-II upgrade 

•  Under discussions: physics, feasibility  
•  Lumi: from 2x1033cm-2s-1 to 2x1034cm-2s-1 

•  4D (timing) detector to mitigate pile-up 
•  Aim to take 300 fb-1 
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LHCb statistics-timeline 
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Projections on some key variables 
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Charm 
•  Probing the up-sector 
•  Enormous data-set  
•  Prospects 

– CPV in mixing (yCP,q/p)   
– Acp in D0àKK/ππ, KShh  
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Prospects for other measurements 
•  Strangeness 

– KSàµ+µ- 

•  b-hadrons 
– Excited Bc 

•  Exotics 
– Pc

+ strange partner 
J/ψΛ   
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Summary 

•  LHCb: one of main players on flavor physics 
•  New trigger strategy in Run-II increases the 

LHCb physics potentials, e.g., dark photon 
•  With the ongoing upgrade 

–  Indirect search for NP: much improved precision 
– Experimental QCD studies  

•  Further upgrade (300 fb-1) under discussion 
•  Inputs from you are always welcome 
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