EN Three-body dynamics at short range
w = via deuteron-hadron correlations by ALICE

Istituto Nazionale di Fisica Nucleare

Laboratori Nazionali di Frasca Oton Vazquez Doce (INFN Frascati) for the ALICE Collaboration H |. I C E

The method: Femtoscopy in pp collisions
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(* evaluated in pair rest frame)

Hadron-deuteron correlation function as a two-body problem

ALICE data compared with theoretical correlation function considering deuteron as a point-like particle
e Lednicky model: s-wave asymptotic wave function from scattering parameters R. Lednicky, Phys. Part. Nucl. 40, 307 (2009)
e Scattering parameters available from analysis of scattering data
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First formulation of the p-d correlation function starting from p-(pn) dynamics that form the p-d state
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M. Viviani, S. Konig, A. Kievsky, L. E. Marcucci, B. Singh, O. Vazquez Doce, arX1v:2306.02478 [nucl-th]
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—— dynamics of the three-body p-(pn) system at short distances
e nucleon-nucleon source size in the p-d system from m. scaling: R ,=1.43 +£0.16 fm

ALICE

| Full-fledged three-body calculation describes the data (red curve) by including:
pp High-mult. Vs =13 TeV

- AV18, two-nucleon potential
- Urbana IX, three-nucleon force
- Calculation up to d-wave

s-wave only (blue curve) and Coulomb only (green curve) calculations disagree
with the data
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Open possibilities for the future
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Sizeable effects in ratio of p-d correlation X 100
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e LHC Run 3 + ALICE upgraded apparatus will
26() | 360 | 4(')0 | 5(')0 | enable the study of the interaction at small

Jo* (MeV/c) distances

e Studies of three-baryon systems in the
strange and charm sectors will
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See also talk by B. Singh in Light flavour session

o N = 1.4 fm
- N = 1.3 fm
« i =1.2fm
o N =1.1 fm

o N =1.0 fm

<
©
3

CAV18+UIX(k*)

SCAN ME oton.vazquezdoce@Inf.infn.it



https://doi.org/10.1016/j.physletb.2020.135849
https://doi.org/10.48550/arXiv.2306.02478
https://doi.org/10.48550/arXiv.2308.16120
https://indico.cern.ch/event/1139644/contributions/5541449/
https://doi.org/10.48550/arXiv.2308.16120
https://doi.org/10.48550/arXiv.2308.16120
mailto:oton.vazquezdoce@lnf.infn.it
https://doi.org/10.48550/arXiv.2308.16120

