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Motivation
• Femtoscopy gives information on the space-time geometry of the particle-

emitting source.

• Ks
0 femtoscopy exhibits several advantages.

▪ Access to high-momentum region.

▪ Complement charged kaon studies.

▪ No Coulomb interaction simplifies analysis.

• Previous ALICE measurement at 𝑠NN = 2.76 TeV (Phys. Rev. C 92, 
054908) established centrality and kT dependence of source size R and 
correlation strength λ .

▪ Additional comparisons made to Hydrokinetic model (HKM) predictions at 
both energies and CMS results at 𝑠NN = 5.02 TeV.

• How do R and λ depend on beam-energy, and what can we learn about 
collective expansion and the space-time structure of the source?
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Femtoscopy with quantum statistics and strong 
final-state interactions
Consider the correlations of two identical bosons, e.g. Ks

0Ks
0, emitted from 

the interaction region

If Ԧr∗ and k∗ are the relative distance between the bosons and the momentum 
of each boson in the pair reference frame, then the non-symmetrized 
wavefunction describing the elastic interaction between the bosons is 

Ψ−𝑘∗ Ԧ𝑟∗ = 𝑒−𝑖𝑘∗⋅ Ԧ𝑟∗
+ 𝑓 𝑘∗ 𝑒𝑖𝑘∗𝑟∗

𝑟∗
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Femtoscopy with quantum statistics and strong 
final-state interactions
Assume the boson source density in the pair reference frame is a Gaussian 
with radius parameter R.

The two-boson correlation function is calculated by integrating over the 
symmetrized wavefunction weighted by the boson source density.

Where    and

The parameter λ is an empirical parameter that measures the correlation 
strength → λ =1 is ideal, and α = 0.5 for Ks

0Ks
0 correlations. 

FSI

Quantum statistics
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Femtoscopy with quantum statistics and strong 
final-state interactions
Scattering amplitude

for Ks
0Ks

0

where

I = 0 refers to isospin-0 f0(980) and I = 1 refers to the isospin-1 a0(980) 
resonance, and the γI are the couplings of the resonances to their decay 
channels.
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Main detectors

used for PID:

              TPC

              TOF Run 2 data set used 
in this analysis  
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The ALICE Detector
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𝐶 𝑘∗ = 𝑁
𝐴 𝑘∗

𝐵 𝑘∗

N – normalization

A(k*) – pairs from same 

event

B(k*) – pairs from different 

events

N – normalization

(bk* + c) – linear baseline

Cfit describes data well.

Experimental Correlation Function
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Results: R and λ as a function of kT
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• Agreement between results at 
𝑠NN = 2.76 and 5.02 TeV.

• Apparent flattening of R vs. kT slope 
in peripheral collisions → mirrors 
trend seen in pp collisions.

▪ Could reflect limitations of 1D 
description of a 3D structure 
(Phys. Rev. C 97, 064911).

• Hydrokinetic model (HKM) 
reproduces results reasonably well

Results: R and λ as a function of kT
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• Agreement between results at 
𝑠NN = 2.76 and 5.02 TeV.

• Apparent flattening of R vs. kT slope 
in peripheral collisions → mirrors 
trend seen in pp collisions.

▪ Could reflect limitations of 1D 
description of a 3D structure 
(Phys. Rev. C 97, 064911).

• Hydrokinetic model (HKM) 
reproduces results reasonably well.

▪ Disagreement with data in 30-
50% centrality range → model 
may overpredict collective flow in 
peripheral collisions.

Results: R and λ as a function of kT
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• Agreement between results at 𝑠NN = 
2.76 and 5.02 TeV.

• HKM overpredicts λ.

• Agreement with “genuine” λ value.

▪ Includes dilution effect from decay 
of resonances K*(892) and 
φ(1020).

Results: R and λ as a function of kT



Results: R and λ as a function of <dNch/dη>1/3
 

• Results from different collision energies are consistent within measurement uncertainties.

• λ stability → stability of ratio of primordial and non-primordial Ks
0 as a function of energy.
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Results: Comparison with CMS
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• Agreement within 1.3σ between experiments, despite different baselines and kT 

ranges.

• ALICE shows improved precision.
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Summary

• First measurement of Ks
0Ks

0femtoscopy in Pb-Pb collisions at 𝑠NN =
5.02 TeV at the LHC.

• R decreases with kT, confirming collective radial flow at 𝑠NN = 5.02 
TeV.

▪ Apparent flattening of R(kT) in peripheral collisions suggests weakening 
collective expansion and possible transition to pp-like behavior.

▪ HKM may overpredict the presence of collective expansion in peripheral 
collisions.

• λ stable across kT, centrality, and energy → fraction of primordial 
Ks

0 does not change with beam-energy.

• 3D femtoscopy can more accurately characterize kT -dependence of R 
in peripheral collisions and help constrain models.
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Backup Slides

15Analyce Hernandez-Norris - WPCF 2026



Analyce Hernandez-Norris - WPCF 2026 16ALICE Coll., arXiv:2605.02321



Linear fit R vs. kT
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0.2 < kT < 0.6

0.6 < kT < 0.8

0.8 < kT < 1.0
1.0 < kT < 1.5



Constant fit R vs. kT
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0.2 < kT < 0.6

0.6 < kT < 0.8

0.8 < kT < 1.0
1.0 < kT < 1.5



Genuine Lambda Calculation

• Following procedure from ALICE Collaboration, Physics Letters B 
833 (2022) 137335.

• Uses ALICE measurements of K*(892)/K and φ(1020)/K ratios.
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CMS Double Gaussian Background
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