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* Above the HTCC threshold (4.9 GeV), both
pions and leptons produce a signal.

e Looking at the exclusive reaction ep — e e™(X),
where we assign the mass of the pion to the
particle with PID=-11, we observe a clear peak
in the neutron mass, due to the reaction
ep — e nt(n) where the 77 has been identified
as a positron.

* This work has been done for Pass | using as

variables the SF and m2 of PCAL, ECIN and
ECOUT.
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TMVA on ROOT

The Toolkit for Multivariate Analysis is a ROOT integrated environment for the processing, evaluation and application of
multivariate classification and regression techniques. All multivariate techniques in TMVA belong to the family of
supervised learning algorithms.

6 Classifiers: e and ¢~ identification on each Pass2 RGA configuration:
- Fall 18 Inbending (10.6 Gev)
- Fall 18 Outbending (10.6 GeV)
- Spring 19 Inbending (10.2 GeV)

Methods tested: Neural Networks and Boosted Decision Trees.

Variables used: P, 6, ¢, SF and m2 of PCAL, ECIN and ECOUT.

6 and 9 Variable models.

Trained on simulation.
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Training

TMVA overtraining check for classifier: MLP
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Kolmogorov-Smirnov test: signal (background) probability = 0.678 (0.837)
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olmogorov-Smirnov test: signal (background) probability = 0.032 (0.204)
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

Efficiency (Purity)

Cut efficiencies and optimal cut value

— — — Signal purity

Signal efficiency
------- Signal efficiency*purity
Background efficiency —  S/{S+B
1 — 30
...................................................................................................................................................... 25
20
_ —15
[ 1 L U ST Y. SN SN N E
i —10
0_2 _""FOI" ; - nal..and..tooo..hfa.ckgrou"d ......... ............................... ............................ ;: 5
 events the maxi B i : : .
| 30.33 when cutting at 0.86: .
o 1 1 1 I 1 1 1 | 1 1 1 I 1 | 1 I 1 1 | N 0
0 0.2 0.4 0.6 0.8 1

Significance

Cut value applied gp, MR OMtRNE tuva.root

Cut efficiencies and optimal cut value

Efficiency (Purity)

— — — Signal purity

Signal efficiency
------- Signal efficiency*purity
Background efficiency | ——— s//S+B
1 =
0.8 e N pass i W R —:
0.6 oo i R E
0.4 [ R Ko E
0-2 _For.l.oonsignal.and‘.wo.b round.é ................................................................ ;:
" events the maximum S/(S+B is : .
. 30.29 wh;en cutting at (?.00 l | |
o 1 1 1 1 1 1 1 1 1 1 1 1
-0.4 -0.2 0 0.2 0.4

15

10

Significance

Cut value applied MM1p_utm_TMVA.root )




Training

Background rejection versus Signal efficiency
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Validation on Simulations

9 variable model
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Validation on Simulations
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Validation on Data-Signal Efficiency

For signal efficiency we look at the reaction
ep — ¢y

Leptons propagating from the target lose energy ,, [

by radiating photons.

We can identify as the radiating photons those
where A0 =0,—-0,~ 0

By selecting events where | A6 |

leptons.
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Validation on Data - Signal Efficiency e™
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e By selecting events where | A@| ~ 0 degrees we will assure that .
the particles selected are indeed leptons.
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* We apply different cuts for lepton ID from -0.6 to 0.4 for BDT to
observe the effect on the signal.
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Validation on Data - Signal Efficiency e™
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Validation on Data - Background Suppression

Missing Mass P<4.5

* For background suppression for positrons we can look at
the reaction ep — ¢ 77 (n) .
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Validation on Data - Background Suppression

No cuts

* For background suppression for positrons we can look at
the reaction ep — e 7 (n) “
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Validation on Data - Background Suppression e™
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Conclusion

* The training and the validation was done for
each configuration.

* The models seem to work as expected with
over 90% of signal efficiency and background
suppression at |10%.

* This work will be implemented in lguana.
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Thank you!
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Fall 18 Outbending
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* We apply different a range of from -0.6

Validation on Data - Signal Efficiency ¢~

We select 1 e~ with P > 4.5 GeV and
the associated photon.

to 0.4 for BDT to observe the effect on
the signal
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Validation on Data - Signal Efficiency ¢~
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Training

TMVA overtraining check for classifier: BDT
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