p-¢ Correlation and Interaction Using a Dynamical Model
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1. FemtoscopyV: Phenomenological way to study low-enerc

B Correlation Function (CF) B Koonin-Pratt (KP) formula s. E. Koonin, PLB 70, 43 (1977); S. Pratt, PRD 33, 1314(1986)
Settings: non-identical pairs, only s-wave scatt. w/o Coulomb, spherical source .~
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From experimental , Input: source function — output: hadron interaction

2. Overview of This Study
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Reflecting collision dynamics Schrodinger eq.
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Scattering length a
Binding energy Ep

p-¢ CF (Experiment)

3. Source Function from DCCI?2

hadron Interactions In high-energy nuclear collisions

4. Potential and Weight Function

m S 3/2- HAL QCD v. Lyuetal, PRD 106, 074507 (2022)
Attraction w/o bound states — Enhancement of WF
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Channel-couplings are neglected for simplicity
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VD (r) = B |ae T/ + a,e=(70%| + agmif (r; bs)

Short-range interaction TPE

Only one adjustable parameter | Argonne-type FF:
B (default: B = 7) Flribs) = [1 = e=70°]
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> Larger source size (r?) < Non-Gaussian long-tail | , _ Small but statistically
Mainly due to hadronic rescatterings (e.g., p rescatterings w/ pion gas) e T e significant effects of
» Positive g—r cor_re_latlon ol SR L s collision dynamics
Due to e.g., collectivity of generated matter q [MeV]
6. Constraint on Interaction o T =
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in °Sy/, (Eg = 10-70 MeV)

< Overestimate

/. Summary

Agree within errors Overestimate >

» Effects of collision dynamics on CF: Statistically significant difference due to e.g., hadronic rescatterings and collectivity
> Comparison w/ ALICE data: Indication of a p-¢» bound state in “S, /2 channel

Importance of using SF that reflects collision dynamics for precision interaction study via femtoscopy
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