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Introduction
Motivation

- electrons heavily emit bremsstrahlung
- electron track-finding underperforms compared to other particles
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Figure: BestLong Efficiency for electrons and not-electrons using baseline reco for the
BY - K*e*e™ decay
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Introduction
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Introduction

- we have Velo and Scifi tracks, with good e* efficiency
— implement a Matching algorithm for electrons
- current Matching not trained for electrons
- Matching is computationally cheap — can be used in trigger
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Figure: Efficiency for Electron Seed Tracks and BestLong Tracks in baseline reco
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Working with the LHCb software stack
The Matching Algorithm

- use a classifier, a Multi Layer Perceptron

- quantify the level of agreement, i.e. a match

Table: Input variables of the Matching

MLP
Variable Preselection
2 VELO
Xmatch <15 I:
Dy <250 mm
Dy <250 mm
|atnatch) <15
Agateh] < 0.15
th+t7
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Working with the LHCb software stack

Matching Variables in baseline reconstruction
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Figure: Input variables for baseline reco, i.e. explicitly excluding electrons as signal
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Working with the LHCb software stack

Matching Variables in electron-specific reconstruction

Trained a NN with true long tracks of e* as signal and true ghosts of e* and not-e*

as background.
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Figure: Input variables for electron-specific reco, i.e. only electrons as signal

Furkan Cetin

Electron Reconstruction Studies

7/14



Results

Preliminary Efficiency and Ghost R
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Conclusion
Conclusion

- Matching ansatz looks promising for electrons
- simple retraining already gains efficiency

To do:

- look into other possible input variables, exploiting the detector geometry

- parametrisation of radiation length (E) = Eer/XO

- more use of geometric variables such as ¢
- try different NN architecture
Ideas to control ghosts:
- filter Seed tracks using calorimeter information
- use Velo and/ or Seed tracks left over after Long tracking
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Backup: Baseline Reconstruction and Residual Matching

‘ VELO Tracking ‘ Hybrid Seeding ‘
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Figure: Data flow in baseline reco (black) and residual matching (red)

Residual Velo and Scifi tracks are given to a second Matching algorithm
— trained with simulated electron long tracks as signal
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Backup: Residual — New
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Backup: Residual Matching

Efficiency of Long Tracks

Efficiency of Long Tracks
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Backup: Residual Matching
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Backup: Residual Weights
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