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Particle Identification

Charged PID
e, U, M, K, p

Neutral PID

T°/y separation
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Charged particle ID

Generate ex, yx, mx, K+, px tracks, 1 million each,
with 0.2 <p <10 GeV/c, 0° < <360° 5°<0O <140°

Run reconstruction macros y hypothesis
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Direct calculation using the Bayesian classifier method

Uses STT for tracking instead of TPC

Implemented since PandaRoot version 14326
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Three variables
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Construction of a

"Naive" Bayesian classifier
2D histos

. (MC)
N(p,variable | e)

P jable) =
(€] p, variable) N(p,variable | €) + N(p,variable | 1) + ---

“Convolution” of probabilities
via likelihood factors:

P(e | EMC) P(e | varq)

— *

1-P(e | EMC) 1-P(e | vary) 1-P(e | vary)

P(e|vary) ...
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Overall efficiencies

Similar for MC Input
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E/P does most of the job
~ independent of charge
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Neutral particle ID

Problem:

- T1°'s with small opening angles do not resolve
- can not be distinguished from single y's
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Reconstruction from two vy

Invariant mass
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Reconstruction
efficiency
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Recuperate unsplit clusters using
moments

Two extra "moments” are defined :

- Shower mass : (2 E;j)2 — (Z p;)2
- Correlated maximum separation :
max [ E; E;j (d6;>+d@;?) ]

(where the indices run over the cluster hits)
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Likelihood factors
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Impurity from
gammas

Harmful

below 2GeV/c

5-20% above
2 GeV/c
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Conclusions

Charged particle ID:

- Bayesian classifiers combine E/P, LatMom, Z53
- 98% efficiency for e and y, above 2 GeV/c

- 1% impurity for 1, above 3 GeV/c

[1° reconstruction using bumps :

- loss due to unresolved clusters, can be recuperated with
cluster moments

- price to pay : 5-20% of the single y pass the test
- can be implemented as a PndPid class which outputs the
v / I'1° probability plus momentum
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Thank you for
your attention !

o
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Back up slides
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Access to probabilities
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Sixteen moments tested

Z00 Z20
/31 /51
/62 Z33
/64 LatMom

Not all moments are efticient classifiers

Z40
722
/53
ShowerMass

Many are correlated between them
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Access to probabilities

for (Int_t j=0; j< tree->GetEntriesFast(); j++){
tree->GetEntry(j);

cout << "processing event " << j << "\n";
for (Int_t ii=0; iixcand_array->GetEntriesFast(); ii++) // Loop over pid candidates

{
PndPidCandidate *cand= (PndPidCandidate *) cand_array->At(ii);

PndPidProbability *emc = (PndPidProbability *) emc_array->At(ii);
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