
PID in the NICA experiment using MVA

4th Computing/Analysis Workshop of the MexNICA

Collaboration

Julio César Maldonado González

June 15th, 2022



Bethe-Bloch for heavy-ions

Signal dE/dx vs p in the MPD-TPC detector for Bi-Bi collisions of√
s = 11 GeV,
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Simulation and reconstruction data

• Detector: MPD (TPC, TOF)

• Input file: rectestf140.root file (DST)

• Event generator: UrQMD

• Bi-Bi a 11 GeV (MB)

• of events: 10k

• Macro: CompareSpectra.C, anaDST.C
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Read reconstruction files

We read the reconstruction files from the tree in the .root file with the

information of events and tracks:
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Probability function

The probability of a particle i , if s signal is observed,

P(i |s) = r(s|i)Ci∑
k r(s|k)Ck

r(s|i) probability density function of the observed signal s of the

detector, if a particle i(e, µ, π,K , p, ...) is detected.

Ci frecuency of the observed particle.
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Using the tracks information of the Monte Carlo (PDGID)
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dE/dx and dE/dx vs P for pions
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Figure 1: dE/dx en TPC para 10 mil eventos tomando part́ıculas primarias y

secundarias.
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Ajuste al histograma dE/dx
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dE/dx histogram and fit
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Frequency of the particle
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Probability with bayesian model
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MVA model

Representation of the type of the particle for a neural network output

with three classes,

0 1 2 Particle

0 0 1 K±

0 1 0 π±

1 0 0 p
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MLP model training

We take the reconstruction data for a selected momentum range, and

choose the features of the model,

model <- mlp(

x,

y,

size = 5,

maxit = 100,

initFunc = "Randomize_Weights",

initFuncParams = c(-0.3, 0.3),

learnFunc = "Std_Backpropagation",

learnFuncParams = c(0.2, 0),

)
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MLP model testing

We can predict the the probability by particle type

predict(model, newdata = z, type = "Prob")

ID ProbP ProbPi ProbK

1 0.00263 0.01511 0.99023

2 0.25084 0.00266 0.69811

3 0.03034 0.09871 0.90590
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Confusion matrix for the three classes model

We take a threshold value of probability (0.5) to compare with the

probability of the prediction,

VP % FN % VN % FP %

p 96.22 3.78 98.18 1.82

π± 90.38 9.62 94.89 5.11

K± 85.72 14.28 95.15 4.85
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Comparing models

For the dataset 0.2 ≤ P < 1.0

Bayesiano MLP

VP 83.84 % 99.18 %

FN 16.16 % 0.82 %

VN 95.08 % 99.52 %

FP 4.92 % 0.48 %

For the dataset 1.8 ≤ P < 2.6

Bayesiano MLP

VP 0.8 % 90.38 %

FN 99.2 % 9.62 %

VN 99.37 % 94.89 %

FP 0.63 % 5.11 %
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