3rd BCD International School of HEP

A, detection using a weighted Bayesian
PID approach

Presented by:
Marco Giacalone

05/04/2017

1



A, properties.
Quark content Mass (Mev/c?) Mean lifetime (10-1° s) ct (um)
udc 2286.46 + 0.14 200+ 6 60 + 2

Heavy Flavours are important probes to study the QGP
fireball.

The measurement of the A, charmed baryon yields
compared to D mesons allows to investigate their
production mechanism.

The A, production via the nKp decay channel in central
(0-20%) Pb-Pb collisions was studied in this thesis
A rare process with a high combinatorial background
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Weighted Bayesian Approach

The new method replaces the cut on the Bayesian probability with weights,
applied to the =Kp candidates.

« Combined Multi-Particle Bayesian weight:
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Priors function C;;, (a set of 27 =3x3x3 priors) Is determined via an iterative
procedure: starting from equal priors the analyzer computes new priors. The
priors obtained at the step 1 are used as input for the step i1+1. Fast convergence

(20 StepS). Niprets = e
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Approaches significances

Run2 Bayesian weight approach
Run3 Bayesian weight approach
Run2 No approach

Run3 No approach

Run2 standard Bayesian approach
Run3 standard Bayesian approach
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Conclusions

* The A, baryon Is accessible at RUN3, indipendently of the
used PID approach.

* The new approach is close to mimic a perfect PID scenario
and Is superior to standard ALICE PID cut-based
approaches.

* Future prospects: use a full simulation to better quantify
the performance of the approach.
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1.1TS

2. FMD, TO, VO

3. TPC

4. TRD

5. TOF

6. HMPID

7. EMCAL

8. PHOS CPV 42
9. MAGNET

10. ACORDE

11. ABSORBER

12. MUON TRACKING
13. MUON WALL

14, MUON TRIGGER
15. DIPOLE

16. PMD

17. Z2DC

a. ITS SPD Pixel
b. ITS SDD Drift
c. ITS SSD Strip
d. V0 and TO

e. FMD
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Monte Carlo Simulation

* A Ifast simulation was developed 1o evaluate the /\.
observability and to optimize the PID technique

* Number of A_per event per unit of rapidity:

do-cz' ] 1

" Neotto20 * fe - Raa =0.76

dy o X

inPbPb

* Signal superimposed with central Pb-Pb collisions (0-20%)
with mean charged track multiplicity % ~1600.
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PID approaches
currently used in ALICE

No cut:

« 3o cut on the PID signal distribution around the expected
value for a given mass hypothesis.

« ~99% efficient, by definition, but relatively weak
rejection of background.

11



Bayesian PID

(S ) Detector response function = probability density that a given species
P releases the measured signal S

j p,(S)ds =1

Priors = our knowledge of particle abundances, as close as possible to
C.
| the real abundances N i
Pi (S) - IOi (S ) ) Ci A-Posteriori probability (Bayesian prob) based on

Z P, (S ) ) Ck the Bayes Theorem

k > PH(s)=1
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Monte Carlo Simulation

* A Fast dimulation was developed to evaluate the A
observability and to optimize the PID technique

* Number of A_per event per unit of rapidity:

1
72 mb

(864 ub) - 1340 - 0.118 - 0.4=0.76

* Signal superimposed with central Pb-Pb collisions (0-20%)
with mean charged track multiplicity % ~1600.
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Simulated data samples

* RUNZ2: integrated luminosity of 20 ub-1— 30 millions of events
for PbPb collisions with centrality 0-20% at 5.02 TeV

* RUNS3: expected integrated luminosity is 10 nb* — 15
billions of events for PbPb collisions with centrality 0-20% at
5.02 TeV.
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Measured signal to true signal ratio
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Signal to Background ratio

Bayesian weight approach

Mo approach

Standard Bayesian approach
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