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Motivation

Neutron stars Kaonic atom
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Femtoscopy

Theory: C (~q) =
∫
S(~r)|Ψ(~q, r)|2d4r

−→q = −→p1 −−→p2 |Ψ(~q, r)| – wave function
S(~r) – source emission function

Experiment:

C (−→p1 ,
−→p2) = P2(

−→p1,
−→p2)

P1(
−→p1)P1(

−→p2)

C (
−→
k∗) = AXY (

−→
k∗)

BXY (
−→
k∗)

= correlated pairs
uncorrelated pairs

−→
k∗ =

−→p1−−→p2
2

Femtoscopy: measeure space-time
characteristics of the source using prticle
correlations in momentum space.
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Analysis details – datasets

� Both positive and negative magnetic fields – separately

� PbPb, 5.02 TeV data:
� high interaction rate (highIR)
� low interaction rate (lowIR)

� PbPb, 5.02 TeV simulation data:
� HIJING Minimum Bias
� dataset with injected light nuclei
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Analysis details – selection criteria

� Event selection criteria:
� trigger: Minimum Bias
� primary vertex: |Vz | < 10cm

� Track selection criteria:
� global track, TPC only track
� pile-up rejection
� |η| < 0.8
� pT ranges:
I Kaons: 0.19 – 1.5 GeV /c
I Protons: 0.7 – 4 GeV /c
I Deuterons: 1 – 4 GeV /c

� Particle identification:
� combination of TPC and TOF
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Deuteron – PID criteria

� Deuterons:
� p > 1 GeV/c →

√
NTPCσ

2 + NTOFσ
2< 2

� A cut on mass distribution obtained using the TOF signal

Not usual procedure in ALICE
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Deuteron - purity
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Deuteron - purity
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QA plots: pT , highIR, cent 0-5%
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QA plots: eta-phi, highIR, cent 0-5%
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QA plots: kaon PID, highIR, cent 0-5%
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QA plots: proton PID, highIR, cent 0-5%
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QA plots: deuteron PID, highIR, cent 0-5%
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Efficiency

� Injected Nuclei MC production (2.76 TeV)
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Purity

Both magnetic fields:

� – positive

� – negative
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Correlation functions

Binning
0-5% 5-10% 10-20% 20-30% 30-40% 40-50% 50-90%

central semi-central peripheral
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Theoretical correlation functions: K-p

Example numerical calculation: Prof. Adam Kisiel
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Kaon-proton CF

Merged fields and datasets, cent 0-5%
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Kaon-proton CF

Merged fields and datasets, cent 20-30%
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Kaon-proton CF

Merged fields and datasets, cent 50-90%
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Fitting: kaon-proton CF

Negative magnetic field, cent 0-5%
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Fitting: kaon-proton CF

Negative magnetic field, cent 20-30%

HIRG WUT May 16, 2019 21 / 33



Fitting: kaon-proton CF

Negative magnetic field, cent 50-90%
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Comparison: lowIR and highIR

Merged fields, cent 0-5%
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Comparison: magnetic fields

Merged datasets, cent 0-5%
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Comparison: energies

Merged fields and datasets, cent 0-5%

Merged fields and datasets, cent 0-5%
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Comparison: energies

Merged fields and datasets, cent 0-5%Merged fields and datasets, cent 0-5%
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Filterbits
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Filterbits
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Theoretical correlation functions: K-D

Prof. Stanisław Mrówczyński & Patrycja Słoń
Polish Workshop on Relativistic HIC
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Kaon-deuteron CF

Negative magnetic field, merged datasets, cent 0-5%
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� Done:
� implementation of the code for deuterons
� calculation of correlation functions for kaon-proton
� calculation of efficiency and purity
� calculation of kaon-proton CF uncertainties
� comparisons with differents sets and analysis

� In progress:
� fitting kaon-proton data
� understanding the discrepancy between results from

different filterbits
� kaon-deuteron purity

� In the near future:
� calculation of kaon-deuteron CF uncertainties
� fitting kaon-deuteron data
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Backup slides
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Analysis details – PID criteria

� Kaons:
� p < 0.4 GeV/c → NTPCσ < 2
� 0.4 < p < 0.45 GeV/c → NTPCσ <1
� 0.45 < p < 0.8 GeV/c → NTPCσ < 3 & NTOFσ < 2
� 0.8 < p < 1.0 GeV/c → NTPCσ < 3 & NTOFσ < 1.5
� p > 1.0 GeV/c → NTPCσ < 3 & NTOFσ < 1

� Protons:
� p < 0.5 GeV/c → NTPCσ < 3
� p > 0.5 GeV/c →

√
NTPCσ

2 + NTOFσ
2< 3

� Deuterons:
� p > 1 GeV/c →

√
NTPCσ

2 + NTOFσ
2< 2

� A cut on mass distribution obtained using the TOF signal
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