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Experimental status
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LHC:   p-p collisions at ECM = 14.0 TeV,
Initial L ~ 2 x 1032 cm-2 s-1, nominal L ~ 1 x 1034 cm-2 s-1

CMS:  Competition with ALICE, LHCb, (ATLAS)... 
but...CMS has excellent muon system, tracker, large acceptance!
Most analyses here based on medium and high PT muons



Event generation
 Signal: Bc→J/ψ µ, J/ψ → µµ generated with BCVEGPY 2.1 generator 

[Chang&Wu, EPJC38:267,2004]

GeneratorInterface/GenExtension(BCVEGPY 2.1) in CMSSW_3_1_x

https://twiki.cern.ch/twiki/bin/view/CMS/BcGenerator

http://indico.cern.ch/getFile.py/access?contribId=8&resId=0&materialId=slides&confId=5
2322

I generate and analyze the signal 

in CMSSW_2_2_3

 Generator cuts (simulate L1 and HLT trigger):  

• µpair (from JPsi) pT≥2.5GeV  |η|≤2.5  

InvMass(3.096GeV, 3.098GeV)

• Third µ(µfrom Bc) pT≥2.5GeV  |η|≤2.5
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http://indico.cern.ch/getFile.py/access?contribId=8&resId=0&materialId=slides&confId=52322
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Related parameters
• Br (pp->bb(bar))=1.16%

• Br (b->Bc) =1.3*10-3 [from HERWIGM. Phys. Lett. B 266, 142 (1991).]
[E.g:Chang&Wu,EPJC38,267]

• Theoretical Bc cross section :
51.56 mb* 1.16% * 1.3*10-3 *2≈1b

• Br (Bc->J/Psi MuNu) = 1.9 % Br (Bc->J/Psi pi) = 0.13 %
• Br (J/psi->MuMu = 6 %) = 5.930.06 %
• so three muon Branch = 1.9 % *5.93 %  0.0012

• Signal cross section: 1 b*0.0012 = 1.2 nb

• After generate level filter.
Effective cross section: 1.2 nb*0.057 = 0.0684 nb

• So I asked for generate 2 fb-1 data in official 
• There  will be about 136800 effective Events 
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Filter efficiency



Generate and Reconstruction

Signal Inclusive B background

Events Efficiency Events Efficiency

Generation 2.4*106 -

Gen-Sim-Reco 136610 0.057 2434076

Dimuon select  and  vertex fit
The three muon vertex fit

62030 0.454 47578 0.020
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•Generator cuts (simulate L1 and HLT trigger):  

•Dimuon (from JPsi) pT≥2.5GeV  |η|≤2.5  
InvMass(3.096GeV, 3.098GeV)

•Third µ(µfrom Bc) pT≥2.5GeV  |η|≤2.5



Select Criteria
• Jpsi selection
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• Third muon selection



Event selection
Candidate selection Selection Criteria

Jpsi selection

Trigger HLT_DoubleMu3

Reco Object Global muon

pT() (Gev/c) >2.5

|()| <2.4

Best  dimuon candidate selection Colsest mass

Same vertex dimuon mass window (2.8,3.4)

Final selection

Three muon Kerman vertex fit yes

Bc Nomalized 2 <5

Fit strategy

Discriminating variables Mass,c

pT(Bc) (Gev/c)
6-13,13-17,17-21,
21-27,27-35,Pt>35

Fit range: Bc Mass (Gev/c2) (3,8)

Fit range: c(cm) (-0.04,0.1)
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6<Pt<13, 13<Pt<17,17<Pt<21
21<Pt<27,27<Pt<35,Pt>35



High level trigger

2009-7-2 CMS B-Physics Meeting 9

• Select Criteria :
• 6) High level trigger HLT_Mu3 

Bc High level trigger efficiency 



Bc nomalnized 2
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• Select Criteria :
• 9)Jpsi nomalnized 2<5(2/ndof)
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Next step

• The mass and proper decay length Fit.

• Draw the efficiency.
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