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Pi0s in MC9

2

• Current Pi0 selection: 
https://confluence.desy.de/
display/BI/Physics+Pi0Reco
(optimized for B −>  τν)

Cut points

Detector region forward barrel backward

Energy (MeV) > 58 > 62 > 40

abs(timing) (ns) < 18 < 21 < 38

mean: 135.09 ± 0.07 MeV
width: 14.2 ± 0.2 MeV
signal eff / background rejection 
56.5% / 95.8%

generic B+B- MC9, bgx1

mean: 134.76 +/- 0.07 MeV
width: 11.5 +/- 0.2 MeV
signal eff / background rejection 
59.5% - 97.4%

B −>  τν MC9, bgx1
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MVA for pi0 selection

3

• Define two photon categories at MC truth level: beam background photons, 
physics photons

• Train a BDT with B → τν events from MC9 production bgx1 (using TMVA)

• Some of the variables included in the training are : energy, timing, dt99 
(time containing 99% of the signal, at ECLCalDigit level), cluster region 
(bwd, barrel, fwd), cluster phi, E1/E9, and Zernike moments (exploiting the 
energy distribution in a plane perpendicular to the shower)
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MVA for pi0 selection
4
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Kolmogorov-Smirnov test: signal (background) probability = 0.551 (0.199)
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TMVA overtraining check for classifier: BDT

• Ranking: timing, dt99, ZernikeMomentMVA, 
cluster phi, minDistC2T, Lateral distribution, 
ZernikeMoment40, ZernikeMoment51, 
E1/E9, energy, cluster region

BDT output classifier for signal (physics photons) 
and background (photons from beam bkg)
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Input variable: p
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Input variable: clusterErrorTiming
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Input variable: clusterTiming
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Input variable: clusterLAT
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Input variable: clusterE1E9
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Input variable: clusterReg
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Input variable: minC2TDistTemp
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Input variable: clusterPhi
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Input variable: clusterZernikeMVA
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Input variable: clusterAbsZernikeMoment40
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Input variable: clusterAbsZernikeMoment51
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Input variable: clusterPhi
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Input variable: clusterZernikeMVA
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Input variable: clusterAbsZernikeMoment51
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Input variable: clusterErrorTiming
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Pi0 MVA: variables correlation
5
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• Shower shape variables slightly correlated (E1/E9, Zernike and LAT)

• Some level of correlation between dt99 and the cluster energy 



Pi0 MVA: performances
6

BDT response
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Kolmogorov-Smirnov test: signal (background) probability = 0.551 (0.199)
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TMVA overtraining check for classifier: BDT

Perform a scan of the BDT from -0.15 to 
0.15 with step of 0.01, and plot the 
signal efficiency vs background rejection
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Β −>  τν events



Pi0 MVA: pi0 in B+B-

7
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BDT > -0.10 BDT > 0.05

• Fit to the pi0 invariant mass (simple gaussian) in 
the range 125-145 MeV and plot the peak 
position and width varying the BDT cut point

• Example fits

• Tighter the BDT cut, narrower the pi0 width

Peak

Width
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• Simple gaussian fit to the pi0 invariant mass in 
the range 125-145 MeV

• Example fits

Pi0 MVA: pi0 in B −>  τν
8

24/10/17

Peak

Width
BDT > -0.10 BDT > 0.05
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