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2018 Pion data
2018 pi0->ge+e- data

Simulated BH pairs

Pions that don’t 
shower
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ORIGINAL  
NN
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Next best performing method 
that’s not a neural net: Boosted Decision Tree
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???? 
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Some questions remain  
while trying to reconcile  
ROC curve with  
classifier outputs
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Now with electron pairs trained from pi0-> ge+e- 
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I select  
0.76 < W < .81
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Electrons trained on 
simulation  
pions trained on rho0

Electrons trained on 
pi0->ge+e-  
pions trained on  
omega->pi0pi+pi-

No longer training 
on lab phi of track 
(removed from the  
MC training too 
for this comparison)

e

e pi

pi
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ee<0.1 pi>0.5ee<0.5 pi>0.5

Negative track
Positive track

Pre-classification 
2 particle invariant mass
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PI PLUS MOMENTUM POSITRON MOMENTUM

BH Data  
(no ML, simple cuts)

ρ0 → π+π−

ω(782) → π0π+π− π0 → γe+e−

BH simulation

Primakoff 
simulation
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Integral procedure:  
MVA response histograms have 40 bins. 

Background peak integral: bins 0 to 5  
Signal peak integral: bins 31 to 40  
 
I keep the bounds of integration the  
same for both rho0 and omega(782)  

rho0 
Simulated electrons

pi0->ge+e-  
omega->pi0pi+pi-

e

e pi

pi

Bin 31

Signal peakBackground peak

Bin 5

∫ 5
0

Nρ0
(x)dx

∫ 39
31

Nρ0
(x)dx

=
0.76404053
39.046492

= 0.019567456

∫ 5
0

Nω(782)
(x)dx

∫ 39
31

Nω(782)
(x)dx

=
0.67999367
38.519641

= 0.017653167

Signal peakBackground peak


