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hipe4ml package for ML
Ref: https://doi.org/10.5281/zenodo.5070131

https://github.com/hipe4ml/hipe4ml
./hipe4ml%20package%0Ahttps://doi.org/10.5281/zenodo.5070131
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Charm Hadron Reconstruction

D0 meson

d⃗l=S⃗V−P⃗V

cosθ=
d⃗l . p⃗D 0

|d⃗l||p⃗D0|

DCAD 0=|d⃗l|sinθ

Topological Variables

Primary Vertex Reconstruction:
➔ CentralTrackVertices

Primary vertex: allows access to the DCA of daughter tracks 

Secondary vertex: allows access to more topological variables, e.g., decay length, 
pointing angle (cosθ), DCAD0 or  DCAΛc etc.

arXiv:1911.12168 [nucl-ex]
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Invariant mass: 

Cosθ: Angle between dl vector and pD0
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Update on Cosine Pointing Angle

Signal pair: From D0 decay

ep eAu

For ep: In some cases, Cosθ < 0 because of dl <0
Secondary vertex is reconstructed before primary vertex due to poor resolution on vertices

For eAu: ~50% cases, Cosθ < 0 because of dl <0
This is a bug because of D0 decay vertex is at the primary vertex: Still fix going on 
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ML Code for HF Studies

ML algorithm: BDT Binary Classifier ML_HF_Reconstruction

Put the root files from analysis code in D0_Sample and DIS_Sample directory

Script produces all the plots which I usually show in the presentation

Working Code with existing root files

If some package missing try to install pip install package name

https://github.com/eic/snippets/tree/main/JetsAndHF/ML_HF_Reconstruction
https://cernbox.cern.ch/files/spaces/eos/user/k/kumars/D0_ML_Q2_1_ep
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Main Script

Do source Run_ML_withData.sh

Preselection

Event Scaling

y and pt bins for ML
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Main Script
machine_learning_Final.py

Change this signal and background ranges for different hadrons

Play with these parameters if model is not trained properly

Check the intermediate plots carefully
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Event display Pictures

ep,10x100, Q2>1 (D0 sample)

D0 daughters

Primary tracks

MC Primary Vertex

Reco Primary Vertex

MC Decay Vertex

Reco Decay Vertex
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Event display Pictures
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D0 daughters
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XY view
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Event display Pictures

eAu,10x100, Q2>1 (D0 sample)

D0 daughters
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Event display Pictures
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Event display Pictures
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