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Here I chose 2= - A e v, Ef - Am" as my data set



Background analysis
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Data set
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Event selection

» Charged Tracks
v No Vertex requirement; |cos 8| < 0.93; ncharge positive >
2;ncharge negative = 1;

» PID
v’ Proton: p>0.32 GeV/c; nproton™ = 1
v Pion: p<0.32 GeV/c; npion* = 2

> Vertex fit for A, E* o _
v For A, E¥, primary and secondary vertex fit used for the p~m*for A, Am*for 7.
Loop all the pairs, select combination by minimizing x* = (M(ﬁ‘n+) —



Event selection

» PID
v nprotont > 1, npion™ = 2
v Electron: prob_e>prob K && prob_e>prob_m; ie.size()==1;

»> Vertex fit for A,E~
v’ For A, primary and secondary vertex fit used for the p*m~for A, A for .
v For 27, primary vertex fit used for the Ae™ for Z~.
Loop all the pairs, select combination by minimizing x* = chisqy,~ +
chisqp + chisqpe-



Background analysis
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The momentum cut of neutrino should be
higher than 0.05



Backgr

ound analysis
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Here Is the costheta of recoiling
pion. We prefer the modulus of
costheta is smaller than 0.7
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Because E = A e v has 4 particles in this process
and E - A m only has 3. If we mistake 7 for
electron, this result should be zero as for the
background.
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Background analysis
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Event selection
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Variables

. Prob_e, Prob_pi, p,

. Volume : Pz X Py - Pe
. p, >0.05
* |COS 9recoiln|<0-7

. |Ms—1.32171| < 0.011

. |M; —1.115683| < 0.0115
.+ |M,—1.115683| < 0.0115
.« |Mz—1.32171| < 0.03




App\y se\ectlon to data
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Event selection
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TMVA

Variables :
Prob e probability of electron in ParticlelD
Prob_pi probability of pion in ParticlelD
Prob_k probability of kaon in ParticlelD
P, momentum of electron
P, momentum of neutrino
COS O, ccoil cos(0) of recoll pion

V0|ume 1—55 XI—))A 'I_je



(1/N) dN/ dx

(1/N) dN/ dx
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Kolmogorov-Smirnov test: signal {background) probability = 0.561 (0.184)

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

0 0.1 0.2
BDTD response

[

-~ TMVA

H ] Signal (tést sample) ' | | s 'signal (training samplé) = '
[T Background (test sample) | | » Background (training sample) _]

> j(ulmugoruv-ﬁmimmr test: signal (background) probability = 0.803 (0.622) 4
4 =
3 =
2 -
1 =

0 0.1 0.2 0.3 0.4
BDT response

UiO-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

(1/N) dN / dx

TMVA overtraining check for classifier: BDTMitFisher )
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Kolmogorov-Smirnov test: signal (background) probability = 0.41 (0.687)
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TMVA

Cut efficiencies and optimal cut value

Efficiency (Purity)

Signal efficiency ——— Signal purity
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TMVA

Variables : Prob_e, Prob_pi, Prob k, B,, B,, €0S68,.c0i1 7, VOluUMe
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TMVA

| chose BDT method.

BDT>0.2 and In(1-— PTO%e

)<-14

probe+proby,i+probygon
Background efficiency=206/8000000= 2.575x10/(-5)

signal efficiency=41568/1412000=0.03

sig efficiency X sig fraction  0.03 X 5.63 X 1074
bkg efficiency x bkg fraction 2.575%x10°5

= 0.655



TMVA

Events

BDT out>0.2 and

In(1 —
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11822M jpsi data (I misused 5911M twice)

154 events are left
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