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Concept of KF Particle



KF Particle Finder



• vertex position in beam direction |Vz| < 6 cm


• correlation of primary vertices reconstructed using TPC and VPD            
|Vz,VPD - Vz, TPC| < 3 cm


• tracks have hits in both PIXEL layers and at least one of the IST or SSD 
layer


• 15 space points in the TPC


• track pseudorapidity |η| < 1


•  PID:


• pt > 0.5 GeV/c (it will be changed in a future)


• TPC: |nσπ| < 3, |nσK| < 2, |nσp| < 3


• TOF: |nσπ| < 3, |nσK| < 2, |nσp| < 3

Cuts on event and tracks



• Instead of using DCA  and pointing angle θ,   
ΚF Particle is using Chi-square


• Chi-square primary - criterion for distinguish 
between primary and secondary tracks


• Chi-square fit - criterion calculated by KF 
Particle mathematics in the candidate fit, if 
trajectories of daughter particles intersect 
within their errors


• Chi-square topo - criterion characterizes 
whether the particle is produced in the 
primary vertex region


• distance from the decay point of the 
candidate to the primary vertex normalized 
on the error l/Δl



TMVA optimization
• trained for: D0, D0KK, D04, D+, Ds, DsPhi and Lc and applied also on 

antiparticles


• We are using open cuts for reconstruction candidate


• BDT method is used for cut optimization 


• As the background - the side band method is used (not all candidates are used)


• As the signal - pure signal was simulated (from 50k to 8k for different particles)


• the default settings for BDT was used
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Boost Decision Tree



• For each track we used 8 parameters: pt, 6 PID parameters, Chi-square 
primary


• For mother particle: l/Δl, Chi-square topo, Chi-square fit


• -> from 19 to 35 parameters is used


• For D0, D0KK and D+ TMVA is now optimized for each centrality bin


• Lc, Ds and D04 are optimized in regions: 0-10, 10-40, 40-80


• BDT cut is chosen based on significance scan on real data











Test on wrong sign combination

• wrong sign combination were constructed with the same 
TMVA weights files and same cuts


• no peak-like structure is observed -> no bias



Significance based on daughters 
training parameters
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S/B Significance

D0 –> KPi 1.13 293

D0 -> KK 0.59 53.9

D0 -> KPiPiPi 3.09
 27.1

DPlus -> KPiPi 3.64 125

Ds -> PhiPi -> KKPi 11.1 30

Lc -> PKPi 0.57 12.1



Comparison of standard method with 
KF Particle Finder

• for D0, D+ and Lc


• Analysis on the same data


• both trained with TMVA


• on HFT Analysis Meeting in April ( Maksym, Sooraj, 
Guannan)









Summary

• TMVA procedure and results with KF Particle Finder were 
presented


• KF Particle Finder with TMVA optimization shows big 
improvements in significance


• KF Particle Finder vs Standard reconstruction methods 
was discussed
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The STARs
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