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Femtoscopy @ LHC
Koonin-Pratt equation

Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005

e Nse(k*) -
C(k*) = N () /S(r )

two-particle relative momentum
qg=2k*

—%

Uk ,7")

two-particle wave function

k™ —00

— 1


https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533

Femtoscopy @ LHC
Koonin-Pratt equation

Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005

, Neg(k*) / 2
C(k™) = = | S(r)|V(E*, 7| d&’r*
() = oy = | e w7
5 4 B3 Attraction
I\
P |c*

<400 MeV/c

two-particle relative momentum
qg=2k*

—%

Uk ,7")

two-particle wave function

k™ —00

— 1


https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533

two-particle relative momentum

Femtoscopy @ LHC

qg=2k*
Koonin-Pratt equation
Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005 ‘I/ (E* 7—1»* )
)

two-particle wave function

| Nsg(k™) / | - 3 . k*—00
C(k™) = = | S(r") |V (k™ r" i 1
( ) NNIE(k*) (7 ) ( T ) d’r* ——
% 4 &3 Attraction 4 Y Repulsion
I\
' / B |+

<400 MeV/c 4


https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533

Femtoscopy @ LHC
Koonin-Pratt equation

Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005

C Nep(k)
C(k™) =
(K°) Nyg (E*)
5 4 B3 Attraction
I\
P >

<400 MeV/c

- [ s)

A

two-particle relative momentum
q=2kK*

*.’fr T i

two- partlcle wave function

2
7 k* —o00
W(k*™ r*) d3r*
A ,
Y Repulsion 1/ Bound state

(small/large source)

va

P | '


https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533

two-particle relative momentum

Femtoscopy @ LHC

qg=2k*
Koonin-Pratt equation
Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005 ‘I/ (E* 7—1»* )
)

two-particle wave function

| Neap (k* | . ‘ ' oo
C(k*) = se(k") _ /S(r*)‘\lf(k*,ﬁ) Pre 7%

B Nyg (k)

FIX

% ATLAS 2 ES&

EXPERIMENT



https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533

Femtoscopy @ LHC

1T correlations

SATLAS p-Pb collisions @ 5.02 TeV
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1T correlations

SPATLAS p-Pb collisions @ 5.02 TeV
20-30% centrality
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1T correlations

11T correlations well
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e Kkt (mrt) scaling observed in p-Pb and Pb-Pb
Emission source collision and associated with collectivity
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Emission source

e Similar results in pp collisions

pp collisions @ 13 TeV
S)ATLAS p-Pb collisions @ 5.02 TeV
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Emission source in pp collisions

pp collisions @ 13 TeV
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Emission source in pp collisions

% pp collisions @ 13 TeV
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Hadron-hadron interactions
Quantum chromodynamics

G. Baym et al. Rept.Prog.Phys. 81 (2018) 5. 056902
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Hadron-hadron interactions
Neutron stars

G. Baym et al. Rept.Prog.Phys. 81 (2018) 5. 056902
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Hadron-hadron interactions
Neutron stars: p/\

e High-precision “low-energy scattering data”,
inaccessible with scattering experiments
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Hadron-hadron interactions
Neutron stars / equation of state

NEW: Combined analysis of /\ New parameterizations of the XEFT
femtoscopic and scattering data Compatible with repulsive 3-body forces
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Three body interactions
Using proton-deuterons

e Expected genuine 3-body
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Three body interactions
Using proton-deuterons

arXiv 2308.16120 (2023) NEW: Run 3 data analysis in progress
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Three body interactions
Prospects with femtoscopy
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e two-body interactions
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Three body interactions o 50t s
Prospects with femtoscopy

NEW preliminary results, following up the pilot results from EPJA 59 (2023) 7, 145
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Exotic states
Spectroscopy
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Exotic states
Spectroscopy

slide from Paolo Gandini (Monday)
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Exotic states
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Exotic states
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Exotic states

Femtoscopy: AK™

% Data: ALICE Coll. PLB 845 (2023) 138145
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Exotic states
Femtoscopy: AK™

% Data: ALICE Coll. PLB 845 (2023) 138145
Modelling: Mantovani et al. arXiv:2309.08756 (2023)
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Exotic states
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