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Outline

Improvement in S/B with current reconstruction
algorithm: current status.

Close TPC Cut → Improvement up to ≈ 75−80% → So far

Pairing electrons with photons identifed using ECal to identify pairs
from Dalitz and photon conversions → Today

Conclusions and next steps.
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e−− γ pairing

π0 Dalitz decays have γ in decay product.

Similary, direct γγ decays have γ in decay product if one of the γ

converts in the material.

One can pair the electron with the photon detected in ECal and
try to identify the electron as potential track from Dalitz or
photon conversion by applying some selection cuts.

For this, one has to look various kinematic variables, such as,
invariant mass, opening angle (θ ) and so on...
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Track selection: TPC+TOF and Photon ID in ECal

UrQMD: BiBi@9.2 GeV (Request 25).

Event selection: |Vz| < 100 cm.

Cuts on Principle tracks:

|η | < 0.3.
DCAx,y,z < 3σ .
Nhits > 39
TPC nSigma: pT < 0.8 GeV → -2 (-1) to 2 sigma and pT > 0.8 GeV
→ -1 to 2 sigma + |TOF nSigma| < 2σ matched within 2σ .

For Photon Identification (following Pi0Analysis.C tutorial macro)

EMCCluster→GetChi2() < 4
Tcl < 2 ns.
Charge Particle veto
EMCCluster→GetE() > 50 MeV
Minimum number of towers in the cluster > 2
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Photon Purity and Efficiency
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For Photon Purity

Denominator: EMCluster→GetChi2() < 4 + Tcl < 2 ns + Charge Particle
veto + EMCluster→GetE() > 50 MeV + No of towers in cluster > 2.
Numerator: True photons with same cuts.

For Photon Efficiency

Denominator: EMCluster→GetE() > 50 MeV + No of towers in cluster > 2
Numerator: + EMCluster→GetChi2() < 4 + Tcl < 2 ns + Charge Particle
veto.
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Electron and Gamma pairing: Invariant Mass vs Opening Angle
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Electron and Gamma pairing: Invariant Mass vs Opening Angle
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Electron and Gamma pairing: ∆η vs ∆φ (37M events)
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Electron and Gamma pairing: ∆η vs ∆φ (37M events)
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Electron and Gamma pairing: Invariant Mass vs ∆φ (θ < 30o)
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Electron and Gamma pairing: Invariant Mass vs ∆φ (θ < 30o)



Di-electron continuum and S/B
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≈ 80% improvement

Significance not improved

37M events.



Conversion electrons
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Significant contribution of
electrons from γ conversion at
R = 0 → seems artificial since
there is no material there.

May have a sizable effect
on the S/B.

This contribution should
be removed manually (R
< 1 cm) and investigate
the cause of this.



Di-electron continuum and S/B
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≈ 75% improvement

Significance not improved

38M events.



Conclusions and Next Steps

The strategy to use reconstructed γ using ECal to identify the
Dalitz or conversion contribution by pairing it with electrons does
not yield strong improvement in S/B.

Perhaps, this strategy is not effective at this stage, however, we
will revisit this in future, once we develope current tools as well
as understanding of the CB.

NEXT STEPS:
Using TMVA package to improve the electron efficiency (with the help
of Igor Rufanov).
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BACK-UP
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Electron and Gamma pairing: ∆η vs ∆φ (37M events)
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Electron and Gamma pairing: ∆η vs ∆φ (37M events)



Track selection: TPC+TOF

UrQMD: BiBi@9.2 GeV (Request 25).

Event selection: |Vz| < 100 cm.
Cuts on Principle tracks:

|η | < 0.3.
DCAx,y,z < 3σ .
Nhits > 39
TPC nSigma: pT < 0.8 GeV → -2 (-1) to 2 sigma and pT > 0.8 GeV
→ -1 to 2 sigma + |TOF nSigma| < 2σ matched within 2σ .

Cuts on tracks to be used for tagging with TPC+TOF: I
|η | < 2.5.
DCAx,y,z < 3.5σ .
Nhits > 10 + |TPC nSigma| < 2σ + |TOF nSigma| < 2σ matched
within 2σ .

Cuts on tracks to be used for tagging with TPC Only: II
|η | < 2.5.
DCAx,y,z < 3.5σ .
Nhits > 10 + |TPC nSigma| < 2σ + No Hit in TOF.
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Photon ID in ECal

For Photon Identification (following Pi0Analysis.C tutorial macro)
EMCCluster→GetChi2() < 4
Tcl < 2 ns.
Charge Particle veto
EMCCluster→GetE() > 50 MeV
Minimum number of towers in the cluster > 2

For Photon Purity
Denominator: All reconstructed tracks/clusters with
EMCCluster→GetChi2() < 4 + Tcl < 2 ns + Charge Particle veto +
EMCCluster→GetE() > 50 MeV + Minimum number of towers in the
cluster > 2.
Numerator: True photons with same cuts.

For Photon Efficiency
Denominator: All reconstructed tracks/clusters with
EMCCluster→GetE() > 50 MeV + Minimum number of towers in the
cluster > 2
Numerator: + EMCCluster→GetChi2() < 4 + Tcl < 2 ns + Charge
Particle veto.
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38M events.

V1, V2, V3, V5, V6: No η cut on γ.

V4: γ within |η | > 0.3.
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37M events.

V1, V2, V3, V5, V6: No η cut on γ.

V4: γ within |η | > 0.3.
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38M events.

REMOVED γ conversions at R < 1 cm.

V1, V2, V3, V5, V6: No η cut on γ.

V4: γ within |η | > 0.3.


