MVA for Electron/Pion Separation
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2 Multi-layer perceptron neural nets— |
one for e-/1m- separation, one for e+/m+. -

* Train on rho0 pions (700 MeV < W < 770 MeV)
and simulated Bethe-Heitler electron pairs \j°

e Use 7¥ — veTe™ and w(782) — ot
reactions as a way to test performance of

the neural nets. / \ | e
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7~ and e~ (BH sim/” training) NN response, logy 2. Pick a neural net response to be the integral boundary.

w s = Integrate all events to the left of that “cut point”)

**since we’re applying the same NNR cut to both tracks, it’s really
integrating within the square below:
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0(782) > ntn 3. Record how many
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Two Integration Sweeps:

7z~ and e~ (BH sim/p? training) NN response, log y
**On th]s Slide I’m ShOWing TMVA response for classifier: MLP

the NN response for a single 5 19 B Sipha T T

track from the training of 2

the NN. This is only for building g

intuition on what regions will £

accept/reject pions and electrons. s

The actual NN response plots of z

the events I’m integrating s

are on subsequent slides. %
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1. ‘Less than’ sweep: select e, reject m 2. ‘Greater than’ sweep: select m, reject e
7~ and e~ (BH sim/p? training) NN response, log y 7z~ and e~ (BH sim/p? training) NN response, log y

TMVA response for classifier: MLP TMVA response for classifier: MLP
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1. ‘Less than’ sweep: select e, reject nt
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MLP2

2. ‘Greater than’ sweep: select n, reject e
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Results from integral sweep

- Pions - Electrons

-
T ™~
75
| Events Integrated
50 Efficiency %" = €
Total Events
25
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Both tracks' NNR cut point (greater than)
- Pions - Electrons
10 Same plot as above, but log y
1
0.1
0.01
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Both tracks' NNR cut point (greater than)




TMVA "ROC" style curve for accepting omega-> pion events, rejecting piO->electron events
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