Proton Femtoscopy in ALICE
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Several femtoscopy measurements by ALICE at the LHC

e ALICE experiment has provided unprecedented precise input for the study of

List of ALICE femtoscopy measurements
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Source determination

e Small particle-emitting source created in pp collisions at the LHC
e Source size provide information on the scale of the interaction region
e Constrain source with common m_ scaling
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e Small particle-emitting source created in pp collisions at the LHC
ALICE Coll., PLB, 811(2020, 135849), ALICE Coll., arXiv:2311.14527

e One global source for all hadrons



p-p source in pp collisions in ALICE at the LHC
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Gaussian source used to study the p-p
and p-A source size

Observed to follows m_scaling
Different source size (core radius) for
different species

Here, an assumption is made that the
Gaussian “primordial core” is common
for all the species but modifies from

short lived hadronic resonances.

— protons (% fraction of all) comes from resonance decay
(A, heavier-A, N*, A resonances)

— similarly, A comes from resonance decay (prominently
via Z resonances, heavier-A, N*, ¥ resonances)
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Common baryon source in pp collisions
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Gaussian source used to study the p-p
and p-A source size

Observed to follows m_scaling
Different source size (core radius) for
different species

Any baryon pair should follows this m_
scaling

— source size can be extracted based
on the m_ of the measured pairs

— way to allows for precisely studying
the strong interactions
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Universal source for all the hadrons .
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Gaussian core radlus (r core) results
for protons, pions and kaon-proton
pairs in High-multiplicity pp collisions
at 13 TeV

Remarkable agreement of r_core for
meson-meson and meson-baryon
pairs with the m_scaling of the source
size.

Additional support for the scenario of
a common emitting source for all
hadrons in small system
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Source measurement in pp collisions in ALICE - RUN3
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collisions at 13.6 TeV

Study multiplicity dependence

Observed m_scaling
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e Picture of two-point like particle
does not work
e Need of three-body calculations
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p-d correlation in pp collisions in ALICE at the LHC _
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e Deuteron treated as composite object, only full three-body calculation accounts for internal
structure of deuteron can explain the data (Av18-NN + Urbana IX-NNN + Quantum statistics)
e The argonne AV18 potential is used for the calculation, 5% uncertainty to three-body forces
e Hadron-nuclei correlations at the LHC can be used to study many-body dynamics 11
S
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p-d correlation in pp collisions in ALICE - RUN3
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e Only full three-body calculation accounts for internal structure of deuteron can explain the data
(NN + NNN + Quantum statistics)
e Analysed Run3 data at 13.6 TeV, promising results, possibility of m_-differential analysis

e Expected uncertainty to three-body forces upto 1%
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p-A correlation in pp collisions in ALICE at the LHC
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Gaussian source (modelled by CATS)
with chiral magnetic field theory
potentials

Sensitive to different N coupling
strength

Next to leading order (NLO19) is
favoured withinn_= 3.2

Attractive interaction of A at large
density
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K-d correlation in pp collisions in ALICE at the LHC
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e First measurement in pp collisions
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Source size increases with

Increasing multiplicity
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Attempt of multiplicity dependent source size measurement
Innovative behaviour of growing r_core with increasing multiplicity

Scaling of r_core with increasing m.
Saturation of source size below 600 MeV/c?

https://arxiv.org/pdf/2004.08018
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Thank you for your attention!



