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Goals

• Study K0
L interactions in the EMC 

•• Provide generic K0L MC corrections to EMC Provide generic K0L MC corrections to EMC 
candidates applicable via truthcandidates applicable via truth--matchingmatching
– Standard and custom neutrals selection 
– Available R18b datasets: 

• runs 1-5 (data)
• runs 1 & 5 ccbar (bug free SP8)
• run 5 signal (bug free SP8, 3x lumi)
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Method

• ccbar® D*±±±± (D0 (K*(K0p))p)p, K0® KL/KS(pp) samples

• Relative efficiency from double ratio:
– No need to know absolute efficiency

• Lots of potential uncertainties cancel out:
– D* production rate
– Efficiency in Dalitz plots
– Fit behavior
– BF, …
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Parameters of interest

K0
L polar angle

K0
L EMC energy

K0
L momentum

K0
L MC truth spectra (LAB) after all selections

� a large portion of the phase space is studied!
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Yields 
extraction
run 5 only

KL data:
Sig yield: 16144 +- 491
Bkg yield: 129790 +- 594

KL MC:
Sig yield: 17576 +- 388
Bkg yield: 51064 +- 428

KS data:
Sig yield: 8650 +- 144
Bkg yield: 7194 +- 138

KS MC:
Sig yield: 10736 +- 134
Bkg yield: 6058 +- 115
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Double-ratios (p, qqqq, Ecal)

• Before: “n” Dm fits for “n” bins
• Now: 1 Dm fit + sPlot projection for “n” bins

– much better statistically
– sPlot can be X-checked with MC truth

• No possible double-ratio for Ecal
– compare data/MC shapes (normalized to same area)
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sPlot X-checks: theta 
run 5 only

KLKL KSKS
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sPlot X-checks: pK0 
run 5 only

KLKL KSKS
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sPlot X-checks: Ecal 
run 5 only

KLKL
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*This effect might cancel in the Data/MC ratio. Its cause is not yet understood.
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double-ratios: pK0
run 5a data/MC
overall-double ratio: 
1.14 +- 0.049

raw pK0 unfolded pK0

all availabe R18b statistics
overall-double ratio: 
1.098 +- 0.024

raw pK0

R16, runs 1-4
overall-double ratio: 
0.986 +- 0.022

raw pK0
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double-ratios: theta
run 5a data/MC
overall-double ratio: 
1.14 +- 0.049

all available R18b statistics
overall-double ratio: 
1.098 +- 0.024

R16, runs 1-4
overall-double ratio: 
0.986 +- 0.022
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Ecal normalized data/MC ratio
run 5a data/MC

all available 
R18b statistics

R16, runs 1-4
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Conclusions

• R18 K0
L EMC MC efficiency ~12% lower than data (run 5)

– data/MC efficiency ratio ~1 for R16 (runs 1-4)
– run-by-run dependance?

• K0
L MC efficiency higher than data for p < ~0.6 GeV

– similar effect in R16 and R18

• Major Data/MC discrepancy of K0
L EMC energy spectrum

– similar in R16 and R18

• Results still preliminary
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Fit quality (bkg)

KS KS bkgbkg KL KL bkgbkg
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187 evts
(real sig: 36191 evts)

3844 evts
(real sig: 34543 evts)

� 
 � �� � �� $%�



David Côté, BaBar Ultimate Simulation Workshop 16/13

Fit quality (signal)
truth-matched KL signal

Double Gaussian + bkg 
PDFs

truth-matched KS signal

Single Gaussian + bkg 
PDFs

truth-matched KL signal

Single Gaussian + bkg 
PDFs

truth-matched KS signal

Single Gaussian + bkg 
PDFs

• Signal yield sensitive 
to choice of PDF...
• KS/KL ratio is not!

• Fraction of the signal 
behaving like Dm bkg...
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pK0 bias
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Combination of corrections

1. Dm fits
2. sPlot ® pK0_raw

• X-check: sPlotted pK0 vs truth-matched signal

3. unfolding ® pK0_unf
• X-check: pK0_unf vs true value

4. Get pK0_unf_DR

5. Redo Dm fits’ with corrections 4
• X-check: pK0_unf_DR’ should be flat and = 1.0

6. Obtain Ecal’ normalized ratio 
7. Final correction: pK0_unf_DR x Ecal’_R


