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Correlation Function: why, what and how

Why measure Correlation function

Fig from: Xu Feng's talk, A Lattice QCD Journey: From Nucleon Electric Polarizabilities to Electroweak Pion Production off a Nucleon, 2025
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Correlation Function: why, what and how

What is Correlation function?

Experimental approach:  C(k) = é(k) ]]\,V;i((],?) = p(AP)(il;)(B)

Represents certain correlation

Theoretical approach:  C(k) = [ S(M)|Y(r, k)|?d?r
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Fig from: ALICE Collaboration, Unveiling the strong interaction among hadrons at the LHC, Nature 588, 232 (2020)
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Correlation Function: why, what and how

Why Omega?

* Hyperon interactions: benefits our understanding in strong interactions,

heavy-ion-collisions and neutron stars

* Feasibility: sizable hyperon production, but multi Omega events are rare

* Theoretical prediction available
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Current Result

Measured p-Omega correlation function

Au-Au 200GeV p-p 13TeV
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STAR Collaboration, Physics Letters B 790, 490 (2019) ALICE Collaboration, Nature 588, 232 (2020)
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Current Result

Omega reconstruction

* Omegas are detected T

through weak decay:
QOQ->A+K™ 67.8%

* Subsequent decay:

A->p +n1~ 63.9%

ALICE Collaboration, Nature 588, 232 (2020)
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P-Omega measurement

Star Result

STAR Collaboration / Physics Letters B 790 (2019) 490-497
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P-Omega measurement

Star Result

Interaction:

* HALQCD prediction V2
* w/0 bound state V1

* w deep bound state /3

Data correction:

 No correction: A

* pair-purity (PP)

STAR Collaboration / Physics Letters B 790 (2019) 490-497
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P-Omega measurement

Star Result

STAR Collaboration, Physics Letters B 790, 490 (2019)
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P-Omega measurement

Star Result —— Preliminary
Fig from: a talk by Kehao Zhang, 2025 QPT
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P-Omega measurement

ALICE Result
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P-Omega measurement

ALICE Result

* |nteraction: b

ALICE Collaboration, Nature 588, 232 (2020)
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P-Omega measurement

ALICE Result

b ALICE Collaboration, Nature 588, 232 (2020)
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Summing up

* First step measurements had been done

* Attractive strong interaction can be conclude

* Need more statistic for further constraint
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Summing up

* LHC Run3 with more data may help with the measurement

* 50-100 (Pb-Pb) and 1000 (p-Pb) times data in Run3!

* May result in a firm conclusion and interesting findings

[1] A. Collaboration, The ALICE experiment: a journey through QCD, Eur. Phys. J. C 84, 813 (2024).
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Thank You!
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