
Comparison of J/ψ→l+l- efficiency 
in SP5 and in data-r12 

Shuwei YE
@ UT-Dallas

BaBar MC Workshop,  July 12, 2004

J/ψ selection

PID killing
Efficiency of J/ψ from B decays
Efficiency of J/ψ in continuum
Efficiency of J/ψ in ISR ψ(2S)



BaBar MC workshop             
July 12, 2004 2

Data/MC samples and release
Data: Run 1+2+3-r12 (GoodRun of 25Nov03)
MC:  SP5

Release: On top of analysis-14a (12.5.2-physics-1a)
• BetaPid        V00-01-73
• BetaMicro FY-ana14a-2-08Mar2004
• BetaCoreTools FY-ana14a-05Mar2004
• BetaTools V00-11-17-04
• CompositionSequences DC-10-13-03-01
• CompositionTools DC-10-13-03
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Inclusive J/ψ selection
Composition: JPsiDefaultMass ( merged list of 

“JPsiDefaultMassEE” and “JPsiDefaultMassMuMu” )

JPsiDefaultMassEE: eBremRecoELNC eBremReco

JPsiDefaultMassMuMu: muMicroVeryLoose ChargedTracks

Tagbits : JpsiELoose ||  JpsiMuLoose 
neLoose>1  || nmuLoose>1

At least 2 loose electrons or 2 loose muons (MicroSelector)

2 tight electrons (eSelectorsMap) for J/ψ→e+e-

1 loose/tight muon (muSelectorsMap) for J/ψ→ µ+µ-
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PID Killing
setenv BtaPidKilling
sourceFoundFile BetaMicro/BetaMicroPidKilling.tcl
Turn off TagFilter
Write out all events regardless passing the criteria
Store pidmaps in the ntuple
Apply PID in the ntuple

Pidtables:
/nfs/farm/babar/AWG11/PID/tables/2000-r12/
/nfs/farm/babar/AWG11/PID/tables/2001-r12/
/nfs/farm/babar/AWG11/PID/tables/2002-r12/
/nfs/farm/babar/AWG11/PID/tables/200x-r12/
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Efficiency of J/ψ from B decays
B→ J/ψ X, J/ψ → l+ l- , L = 112.5 fb-1 (Run I+II+III, OnPeak)
p*(J/ψ) < 2 GeV/c
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µ+µ-e+e-J/ψ→

pidtables: 200x-r12
e+e agrees well √
µ+µ- underestimated eff. X

 / ndf 2χ   88.3 / 34
) ψN(J/   2041± 1.148e+05 

mean      0.0003573± -0.001196 
   σ  0.0002398± 0.01383 

rRAD      0.06972± 2.233 
c0        46.57± 3.412e+04 
c1        336.6± -2.955e+04 
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mean      0.0003573± -0.001196 
   σ  0.0002398± 0.01383 

rRAD      0.06972± 2.233 
c0        46.57± 3.412e+04 
c1        336.6± -2.955e+04 

ee

 / ndf 2χ  65.74 / 34
) ψN(J/   1222± 7.343e+04 

mean      0.0001607± -0.001072 
   σ  0.0001223± 0.01187 

rRAD       0.24± 1.945 
c0        32.71± 2.116e+04 
c1        239.4± -2.495e+04 
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) ψN(J/   1222± 7.343e+04 

mean      0.0001607± -0.001072 
   σ  0.0001223± 0.01187 

rRAD       0.24± 1.945 
c0        32.71± 2.116e+04 
c1        239.4± -2.495e+04 
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Efficiency of J/ψ in continuum
e+ e-→ J/ψ X, J/ψ → l+ l- , L = 124.4 fb-1 (Run I+II+III)
After removing B Decays and ISR events,  nChg>4

 / ndf 2χ   36.9 / 34
) ψN(J/    307± 4.18e+03 

mean      0.00239± 0.00064 
   σ  0.00116± 0.0124 

rRAD      0.311±  2.84 
c0         6.39±   536 
c1         46.9±  -982 
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rRAD      0.311±  2.84 
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ee

 / ndf 2χ   71.2 / 34
) ψN(J/  234.4±  3225 

mean      0.0009852± 0.0003241 
   σ  0.0007058± 0.01197 

rRAD      0.9805± 4.166 
c0        5.891± 625.6 
c1        43.32± -1442 

ψJ/ - m-l+lm
-0.2 -0.1 0 0.1 0.20

500

1000

 / ndf 2χ   71.2 / 34
) ψN(J/    234± 3.23e+03 

mean      0.000985± 0.000324 
   σ  0.000706± 0.012 

rRAD      0.981±  4.17 
c0         5.89±   626 
c1         43.3± -1.44e+03 

 / ndf 2χ   71.2 / 34
) ψN(J/    234± 3.23e+03 

mean      0.000985± 0.000324 
   σ  0.000706± 0.012 

rRAD      0.981±  4.17 
c0         5.89±   626 
c1         43.3± -1.44e+03 

µµ
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16.634.5Efficiency(%)

µ+µ-e+e-J/ψ→

analysis-14a, 
pidtables: 200x-r12
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Efficiency of J/ψ in ISR ψ(2S)
e+ e-→ γ ψ (2S)(→ π+π-J/ψ), J/ψ → l+ l- , L = 124.4 fb-1 (Run I+II+III)
Theoretical cross-section is 13.3±1.1 pb

12112337N(expected)

20282313N(Observed)
4.087.80Eff.(%)
µ+µ-e+e-J/ψ→

 / ndf 2χ  231.1 / 171
   σ  4.436e-05± 9.888e-06 

N         49.35±  2313 
mean      7.813e-05± 0.5883 

   Γ  0.0001639± 0.005242 
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 ee→ψJ/

 / ndf 2χ  147.6 / 118
   σ  0.0002349± 0.0007894 

N         44.83±  2028 
mean      7.788e-05± 0.5883 

   Γ  0.0002264± 0.004466 
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µµ →ψJ/

pidtables: 200x-r12
e+e agrees well √
µ+µ- underestimated eff. X



BaBar MC workshop             
July 12, 2004 8

Possible Bug in JPsiDefaultMass
CompositionSequences/CompJPsiSequence.tcl :
talkto JPsiDefaultAll {

outputList set JPsiDefaultMass
nOfInputLists set 2
inputList0           set JPsiDefaultMassEE
inputList1           set JPsiDefaultMassMuMu
checkType set false  
#   addClones0           set true
#   addClones1           set true
sameDaughters set true (Is this set right ?)
verbose              set false

}
This bug exists in all releases !


