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The very good PID capabilities of the detector result in very pure samples!



Dynamics of medium created in high-
energy collisions.

Hadronic interactions including multi-
strange particles and resonances.

Exotic particles (including charm).

3-body interactions (e.g. in EoS of
neutron stars).

Correlation femtoscopy: measurement of  space-time
characteristics R, ct ~fm=10-" m of particle production source
created in high-energy collisions using particle correlations
due to the effects of quantum statistics and final-state
interactions.
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o Significant collective expansion even in
peripheral Pb—PDb.
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ALI-PREL-541025

pp Ys=7TeV, (k) =0.42 GeV/c
Run 1 p-Pb s, = 5.02 TeV, (k) = 0.36 GeV/c

Run 2 p-Pb s, = 5.02 TeV, (k) = 0.36 GeV/c

Pb~Pb |/ = 2.76 TeV, (k,) = 0.35 GeV/c

Pb-Pb sy = 5.02 TeV, (k) =036 GeVic _ =

ALICE Preliminary
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Run 2 p-Pb {s,,, =5.02 TeV, (k) =0.7 GeVic
Pb-Pb fs_ =276 TeV, {k_r) =0.75 GeV/c
Pb-Pb ﬁ =5.02 TeV, (k.r) =0.7 GeV/c

o —

—

f'" """"""" K'KOKK



111D &

ALICE
i ‘i 3 . o o o
e ' Atsimilar multiplicity,
o erter J indication that
« pPb |s5,=5.02 TeV Bl R, (pp)~R,, (p—Pb)
o Pb-Pb s,

_2.76 TeV E Rmv(Pb_Pb))Rmv(P_Pb>

0.16<K ;<0.3 GeV/c

Bowler-Sinyukov fit:
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Rinv — source size in PRF (slide 19 @‘ in Backup),

A — correlation strength

ALICE,PLB739(2014)139 5



+ ppis=7 TeV
w=2-02 TeV
« Pb-Pbys,,=276 TeV

NN

= p-Pbys

0.16<K 4<0.3 GeV/e

ALICE,PLB739(2014)139
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ALICE
At similar multiplicity,  Atsimilar multiplicity, KEK*
indication that R. (p—Pb) = R (pp), T
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Bowler—Sinyukov fit: with increasing

v

o " ALICE Preliminary

C(qmv) =14 Ae™ Rinvdiny
— source size in PRF (slide 19 @‘ in Backup),

A — correlation strength

pp Vs =7 TeV, (k) =08 GeVic

> Run 1 p=-Pb \l% =5.02 TeV, {k1';: =0.7 GeV/c
Run 2 p-Pb s, = 5.02 TeV, (k.) = 0.7 GeV/c
Pb-Pb |s,, =2.76 TeV, (k) = 0.75 GeV/c

) Pb-Pb |5, =5.02TeV, (k) = 0.7 GeV/c

ALICE Preliminary
K'K'&KK
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Bowler—Sinyukov fit: with increasing & e

o ALICE Preliminary

— source size in PRF (slide 19 @‘ in Backup),

— correlation strength

pp Vs =7 TeV, (k) =08 GeVic

o Models incorporating substantially 0L B e o e
stronger collective expansion in p—Pb as 8 TOTTO Pow =278 Tew, tky) = 0.70 Sete

0> Pb-Pb s, =5.02TeV, (k) = 0.7 GeV/e

compared to pp collisions disfavored.

o Importance of different initial conditions.

o Significant collective expansion even in
peripheral Pb—PDb.

ALICE,PLB739(2014)139




Yu.M.Sinyukov et al.,
NPA946(2016)227
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ALICE Preliminary
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Pb-Pb |5, = 2.76 TeV

PRC 96 (2017) 6, 064613
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NPA 1016 (2021), 122322
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Ty - lifetime of the expanding fireball associated with
i the moment when the number of correlated particles
255 Pb {5y = 5.02 TeV emitted from the source is maximal.

o 7, decreases for more peripheral collisions

larger sources emit kaons slower

o 1, for p—Pb =~ 7, for the most peripheral Pb—Pb
(70-90% centrality interval) at 5.02 TeV

K production evolves similarly in p—Pb and

peripheral Pb—Pb

o More data are needed to see the trend of 7,
with multiplicity in p—Pb. 6
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Yu.M.Sinyukov et al.,
NPA946(2016)227
V.M.Shapoval et al.,
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Bowler—Sinyukov fit:

EPJA56,10(2020)260
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for Tt and KEK* 3gree
within uncertainties
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- lifetime of the expanding fireball associated with
the moment when the number of correlated particles
emitted from the source is maximal.

o 1y decreases for more peripheral collisions

larger sources emit kaons slower

o 1, for p—Pb ~ 7, for the most peripheral Pb—Pb
(70-90% centrality interval) at 5.02 TeV

K production evolves similarly in p—Pb and

peripheral Pb—Pb

o More data are needed to see the trend of 7,
with multiplicity in p—Pb.
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1. AntiKaonic hydrogen
SIDDHARTA,PLB704(2011)113
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— WT+NLO [31] — WT+Born+NLO
= I=0 = I=0
I=1

)
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P
+}1]
M
/}

KN system at threshold is a sensitive

testing ground for low-energy QCD, ;*
especially for the explicit chiral symmetry © 5
breaking. T ' : ——
N LA " . w [MeV]
! .b_ : \ > —_ 7 ::L__
2. Scattering experiments 5. KN-#K
: A.Feijoo et al.,
M'Ma"2E3”(')"(28’2’ﬁ')ﬂ'5s§§°¢°p' PRC99(2019)035211
formation of A(1405) below - Chiral SU@3) EFT.
KN threshold o fixing of the NLO constants

o Incorporating channels sensitive
to the I=1 component

4. Femtoscopy delivers high-precision data close to threshold
and on several inelastic channels.




[1: S=—1 sector = Kp e

ALICE
ALI?_E o Tey ALICE Pb-Pb {5y, = 5.02 TeV Fem{oscopy delivers;
pp Vs = e .
Fows = (0.82+ 0.03 + 0.18) fm —— K @ P, 30-40% o The most precise data above K--p threshold.

—— = SIDDHARTA — Borasoy et al.

/K0~ (1.08 + 0.04 + 0.18) fm
F~E = (1.23+ 0.05+ 0.21) fm
¢Kp@K'p

["]Coulomb+Strong, «f

[ ]Coulomb+Strong, o3§"°
0.7<5; =1

soo s o Crucial input for low-energy chiral effective
o et al. — - lkeda et al. POJCG ntials.

ot o Quantitative test of coupled channels.

o Determination of the scattering parameters.

rod,tixed, aprod, fixed

J
d,fixed prod, free
O

rod.fixed rod, fixed
p oP

o aproner g | Data:
oS8 ZD TR e I o pp: ALICE,PRL124(2020)092301
200 250 100 o pp, p—Pb, Pb—Pb:

K* (MeV/c) k* (MeV/c

V4 . ™ s

ALICE,EPJC83(2023)340

Model does hal 'repi’oduce the o e Borasoy et a. o Pb-Pb: ALICE,PLB822(2021)136708
strength of the K°n channel. - lkeda et al. Livetal.
9 t'h i PA [z Ito et_alT Marin Strong interaction: Kyoto model
A €= Hoshino et al. :
( K '\"\

K.Miyahara et al.,
Scattering parameters Rf, and Jf, PRC98(2018)2,025201
in Pb—Pb are compatible with

AntiKaonic-hydrogen.

More on S=—1 on slide 22 @

in Backup!

Fit to the scattering parameters:

R.Lednicky,
Phys.Atom.Nucl.67(2004)72




I1: S=-2 sector w» E-t* £

ALICE

10-40% Central 200GeV AuAu

STAR preliminary

0.2
k*[GeV/c]

£ Y. U0 I

Enhancement in the low k* region
described by Coulomb FSI.

A !\‘.



[l: S=-2 sector »» E-t*
ALICE

10-40% Central 200GeV AuAu

STAR preliminary

0.2
k*[GeVic]

v m

Enhancement in the low k* region
described by Coulomb FSI.

\ ?\‘.

£ ¥ 5

More on S=-2 on slide 23 @

in Backup!

ALICE Preliminary
pp (s =13 TeV
High Mult. (0-0.17% INEL > 0)

—— e ® E-1

#— A. Feijoo et al. Phys.Lett.B 841 (2023)

1.9F ALICE Preliminary "SRR

High Mult. (0-0.17% INEL > 0) — Coulomb (<n_>=25)

== Coul. + strong (<n_>=15)
— Background

%(1530)
é 1.1

5, 5(1620)
S, =(1890)

200 250 300 350 400
k* (MeV/c)

100 150

o Rather shallow

attractive interaction.

o NLO chiral potentials
constrained to S=-1
data are compatible
with ALICE results.

o E(1620) and Z(1690) modeled with a
Breit—Wigner distribution

masses and widths compatible with

previous spectroscopic measurements

o Model: Q
R.Lednicky,

Phys.Part.Nucl.40(2009)307




Entries / 0.01 GeV/c?

ll: Viector meson~-nucleon interaction w» pCp

G

ALICE

—

Usually probed by vector meson dominance
models (VMD): | J J.Sakurai,PRL22(1969)981

« hadronic contribution to the photon propagator
» off-shell vector mesons

T

Femtoscopy helps test of:
* in-medium dilepton production
« dynamically generated states N* and A* (pole positions)
from unitarized chiral perturbation theory UChPT:
% e\ N.Kaiser,P.B.Siegel,W.Weise,
PLB362(1995)23
ALICE Preliminary pp Vs = 13 TeV ~ —— Data

TSl - 0, identified using

2.5 28 < Pr{icyy,) < 28 Gevie invariant mass spectrum
analysis of 1.

Correlated background

removed by subtraction

of the like-sign invariant

mass spectrum.

Purity of p, is

3.262£0.03%.

w

o
X
iy
<

. — w(782) )

Fit using UChPT:

A.Feijoo,M.Korwieser,L.Fabbietti,
PRD111(2025)1,014009
Coupled-channel (p*n, wp, ¢p, K*A, K*2)
framework
Simultaneous fit to ¢—p correlation
ALICE,PRL127(2021)172301
Including width of p,

ﬂi‘f’ﬁ ++++++++*’+ﬁf#%4’4»%4’4’@‘*%%#% '
i

ALICE Preliminary pp Vs = 13 TeV
High Mult. (0-0.17% INEL > 0)

.Norm. uncert. (k* > 500 MeV/c)
== pp ®p°Pp
[JUChPT

ay = —0.46 % 0.04 + i(0.2
ro=—1.31%0.17 + i(97.94

600 *700 800

k* (MeV/c

o First direct measurement of p°N coupling.
Far above low-lying resonance states
traditionally used

o Test of VMD models. 10



[11: Dt & DK interactions
Figh o (00179 1 - High o (0_0-17% INEL>0 o Measured Dn &DK interactions in all charged
Coulomb (n =1.77)
Z.H.Guo ef al. (Fit-2B) (n_=5.60)
Sttt S/s//ow strong interaction between charm and light-
J. M. Torres-Rincen et al. (n_=4.41) ﬂa VO/" /77@50[75

!
ALICE
High-mult. (0—0.17% INEL >0)

B.L.Huang et al. (n_=7.09) - 4_.._—_—'_—7—_-=—r—'——*—4t CO m bl n atlo n S *

. =
X.Y.Guo et al. (n_=5.43) 5 | lomb (n —0.86

| YR needed for DK.

Z.H.Guo et al. (Fit-2B) (n”=3.99)
55 ‘ ' 5% o Tension with models for all correlation functions.

ALICE,PRD110(2024)032004
e Dn®Dnt
L.Liu et al. (nﬂ:S.IEW) . ‘ . - . .
e e n 520 [ o Compatible with Coulomb-only for Dxt, more data
J. M. Torres-Rincon et al. (nﬁ=8.01) | B.L.Huang ot a. (n5=2.81)
X.Y.Guo et al. (n_=4.27)
k* (MeV/c) ' k* (MeV/c)

ALICE pp Vs = 13 TeV ALICE pp Vs = 13 TeV o Sma[l SCaﬁCTiﬂg Parametel’s.

High-mult. (0—0.17% INEL >0) High-mult. (0—0.17% INEL >0)

e oon o Compatible with heavy-quark spin symmetry.

Coulomb (n_=2.74)

B.L.Huang et al. (nn=2.93) R L

L.Liuetal (n =1.89) . . — + ¥ # = ?
.

Z.H.Guo et al. (Fit-1B) (n_=1.91)

Z.H.Guo et al. (Fit-2B) (n =1.91) I

X.Y.Guo et al. (n,=2.24) * : CD::n;)wE (}: -0.21)

J. M. Torres-Rincon et al. (n.:=2.97) B.L.Huang ;r al. (n0=0_22)
! L.Liu ef al. (n_=0.56)

\
\ . ZH.Guo et al. (Fit-1B) (n_-0.93)
: Z.H.Guo et al. (Fit-2B) (n_=0.59)
: + 5 e X.Y.Guo et al. (n =0.23)
- T_t'______!_ L— J. M. Torres-Rincon et al. (n_=0.40)

ALICE pp Vs =13 TeV

ALICE pp Vs = 13 TeV
High-mult. (0-0.17% INEL > 0)

High-mult. (0-0.17% INEL > 0)

—3%— Data (x*/ndf = 0.7) —%— Data (x¥2/ndf = 1.1)
95% CL 95% CL
68% OL. 68% CL
i - J.M. Torres-Rincon et al.
X. Y. Guo et al. . Z.-W. Liu et al.
Z. H. Guo (Fit-1B) et al.
Z. H. Guo (Fit-2B) et al.
B. L. Huang et al.

1/2) (fm)

L. Liu et al.
J.M. Torres-Rincon et al.

a1

100 200 100 200
k* (MeV/c) k* (MeVi/c)

0 0.2 0 0.
ab™ (I = 3/2) (fm) ag™ (I = 3/2) (fm)

Improved statistical uncertainty in ongoing Run 3.



',' 1V: EoS of neutron stars %

ALICE

=t A A’ Neutron stars (NS):

\ oSfe2e
\ very dense, compact Q' o EoS (of dense
i i\ L i
/ ~ objects nw matter/NS): /s
: : ® increasingly sensitive
g’T?g‘i’?gskm ¥ : E“ A B to the 3-body forces
i s M~12-22M, b ol - f Y with increasing

density.

H

AN + ANN (1) PSR J1614-2230 .
Outer Crust
lons, electron gas

Difference in EoS
difference in mass-

O

®
I
=M
>@®
®
>

<«———— SOseaJoul d
M

E:

Inner Crust @ to-radius relation for

lons, electrons, N3.

TSI o 3-body interaction
models are fitted to

Il\?enuet:'oi(s)ge Femtoscopy could reproduce measured

D.Lonardoni et al., Protons? provide experimental (hyper)nuclei
PRL114(2015)092301 HVDErons? measurements needed properties.
‘ yperons: to study 2- and 3-body
Kaon condensate? effects|
Quark Matter? : 12



IV: pA interactions e

ALICE

Scattering data

/\p -> \p

® Seochi-Zorn ot al
8 Alexander ot ol

o  Hauptman et al

4 Pekenbrock

J.Haiden er et al.,
EPJA56(2020)3,91
Available scattering experimental data in the
region of NA<~N2Z cusp do not allow distinguishing
between the existing theoretical approaches.

13



IV: pA interactions e

ALICE

Momentum range extended to £'=10 MeV/c
Femtoscopy data resolve the cusp region.
Sensitivity to different AN interaction models.
Best agreement with NLO19.

Scattering data

A\p -> .\p

® Seochi-Zorn ot al
8 Alexander ot ol

o  Hauptman et al

4 Pekenbrock

O O O O

a) ALICE pp Vs=13TeV ¥ a) ALICEpp Vs= 13 TeV
high-mult. (0-0.17% INEL>0) high-mult. (0-0.17% INEL=>0)
& pA @ PA pairs 8 pA @ PA pairs
Fit NLO19 (600) —— Fit NLO13 (600)
—— Residual pr®; yEFT ' LO (600)
Residual pz~ ® p=’ — Residual pz°: xEFT
Residual p=~ @ p=°

J.Haidenbauer et al.,
| EPJA56(2020)3,91
Available scattering experimental data in the
region of NA<~N2Z cusp do not allow distinguishing
between the existing theoretical approaches.

ALICE,
Further improvement of the NLO model is possible! PLB833(2022)137272 13







IV: pd interactions

--------T--J-h-’ﬁ--!

Effective 2-body p-d system:
Lednicky-Lyuboshits approach

R.Lednicky,
Phys.Part.Nucl.40(2009)307
? \L.S 4

d
/0!
5 B Coulomb
B Coulomb + Black

Il Coulomb + Kievsky

I Coulomb + Arvieux

I Coulomb + Huttel
Coulomb + Van QOers

Baseline

= -1 o F

ALICE
pp High-mult. Vs =13 TeV

O pd®p-d

200 300
k* (MeV/c)

Simple s-wave, asymptotic,
2-body approach is not
enough to describe the data.

ALICE

15
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IV: pd interactions %

Effective 2-body p-d system:
Lednicky-Lyuboshits approach

R.Lednicky,
Phys.Part.Nucl.40(2009)307
. \ 1 [

d
/0!
5 B Coulomb
B Coulomb + Black

Il Coulomb + Kievsky

I Coulomb + Arvieux

I Coulomb + Huttel
Coulomb + Van QOers

Baseline

-1 O 7F

ALICE
pp High-mult. Vs =13 TeV

O p—d ® p-d

200 300
k* (MeV/c)

Simple s-wave, asymptotic,
2-body approach is not
enough to describe the data.

ALICE
3-body system:
A V18 for 2-body potential gttt
fgreline Or ~—DOdy pOtentla Phys.Rev.X14(2024) 031051
R.B.Wiringa et al.,
PRC51(1995)38
Urbana IX (UIX) for genuine 3-body :
potential (TS Pudiiner etal, sl A (s otaTo
PRC56(1997)1720 51pde 53
B AV18+UIX (full)
. [ AV18+UIX (s*-wave)
o Coulomb only not okay. : Pionless EFT (NLO)
o EFTNLO (s-wave) not okay. -

o EFT NLO (s+p+d waves) okay.

Full 3-body dynamics is
necessary to describe the data.

M.Viviani et al.,
PRC108(2023)6,064002

More precise experimental measurements in future to distinguish
between different scenarios of d production!

15



;, [V: ppp interactions %

ALICE

’#

Novel way to study many-body interactions via three free baryon scattering 3—3.
: 1Y

ALICE Preliminary
pp, 5= 13.6 TeV (*) First full 3-body calculations:

—* p-p-pepPP
p-p-p theory,p =2.6 fm

: _ A .Kievsky, L.Serk3nyte et al.,
Py 1s hyperradius PRC109(2024)3,034006

Wave function via (*):

* strong AVI8

3-body Coulomb interaction

quantum statistics

negligible contribution from UIX 3-body potential

0.6 0.7 0.8
Q, (GeV/c)

New Run 3 results:
o higher statistical precision

More on 3-body interactions on slide 24 @ o lower Q, achieved than in Run 2
in Backup!

ALICE,
EPJA59(2023)7,145 16




| ['- ~ Conclusion

ALICE

More results in femtoscopy (not mentioned in this
talk):
 Femtoscopy in pp collisions

* Kd, md

calculations
« K*K- | ; , , KK? ,
KFK? | -
models of ultr
« K ,
separation bet
. pI*
« Nd
SRpES :

And even more! 17


https://confinement24.org.au/
https://www.nature.com/articles/s41586-020-3001-6
https://doi.org/10.1016/j.physletb.2022.137223
https://doi.org/10.1103/PhysRevC.107.054904
https://indico.cern.ch/event/1334113/
https://www.sciencedirect.com/science/article/pii/S0370269322004695?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269320308339?via%3Dihub
https://indico.cern.ch/event/1334113/
https://indico.cern.ch/event/1334113/
https://indico.cern.ch/event/1334113/

Conclusion

ALICE

More results in femtoscopy (not mentioned in this
talk):

Femtoscopy in pp collisions [slides 20 and 21]:
common particle emitting source
Kd, md [QCHSC2024]: full isospin dependence of the
interaction — 3 fundamental problem in the strangeness
sector in the low-energy regime of QCD
pQ- [ALICE ,Nature588(2020)232]: Coulomb + strong
HAL QCD (Hadrons to Atomic nuclei from Lattice QCD)
NE- [ALICE,PLB844(2022)137223]: test Lattice QCD
calculations
K*K- [ALICE,PRC107(2023)054904], K2K? [QM2025],
KEK? [ALICE.PLB833(2022)137335]: test hydrodynamic
models of ultra-relativistic collisions, study resonances
K [ALICE,PLB813(2021)136030]: spatio-temporal
separation between sources of different particle species
pZ* [QM2025]: novel input for EoS with hyperons for NS
Ad [QM2025]: test chiral EFT with 3-body effects

=- [QM2025]: test HAL QCD calculations

And even more! 17


https://confinement24.org.au/
https://www.nature.com/articles/s41586-020-3001-6
https://doi.org/10.1016/j.physletb.2022.137223
https://doi.org/10.1103/PhysRevC.107.054904
https://indico.cern.ch/event/1334113/
https://www.sciencedirect.com/science/article/pii/S0370269322004695?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269320308339?via%3Dihub
https://indico.cern.ch/event/1334113/
https://indico.cern.ch/event/1334113/
https://indico.cern.ch/event/1334113/
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| Backup: Reference frames

ALICE
p1 = —D;
f Iy

'\ WA /

Pair Reference Frame: » ¢ P2
AL % \.O* &‘, P1

Longitudinally Co-Moving System:

= = r Qiong llbeam direction

f / J-"r
(% A.Lisa
Ann.Reuv. ucfPart.S .

Qout || pair transverse momentum K

Qside - (qout’QIong)

(ﬁl + ﬁz) 1 Qiong 19



Backup: Baryon source size %

ALICE

-

ALICE pp Vs = 13 TeV

ALICE,PLB811(2020)135849

High-mult. (0-0.17% INEL > 0)

m, €[1.26, 1.38) GeV/c?

Gaussian Source

BBl ppepP

—— Coulomb + Argonne v (fit)

200
k* (MeV/c

g 4 ‘ .

p-p correlation function as benchmark:

Genuine p-p correlation function is calculated.

Source radius is extracted from C fit.

The same is done for p-A — r2-P and 22 scale with m;
when contributions of strongly decaying resonances are
taken into account.

Parametrize p-p and p-A r,. points:

@)

- for any other baryon pairs (taking
into account the resonance contribution!)
calculate source functions

calculate related correlation functions

calculate

ALICE pp Vs =13 TeV

High-mult. (0-0.17% INEL > 0)
O] p—p Argonne v,

' | Parametrization



Backup: Common particle emitting source %

e ————

Run2 @ ALICE arXiv:2302.20200 it theoretical model (with CATS) to
ALICE Preliminary (chhfdn)WO_5

3;':555 ﬁﬁ;&l\éam) measured CF to access the source function ppiS=136TeV g Aliceaias taTey
o opr by studying particle pairs with well-known o = - (M P +1658f0::s-wtt-88” (2020) 135849
- lpp@pp 2 . 98019
Fore=a (M) + (pp, for example) interactions: : + om0

[ a+—n* @ n—x, Poll
+ 429957
b ]

& n-n* @ n—n, Pol2

Preeric * AVI8 potential and RSM model
ALICE,PLB811(2020)135849

by Coulomb iﬂt@FaCtion . _ _ _ _ 55 24 28
(m.) (GeV/c?)
\ R o : : , .
A o Similar my scaling of r_,. for many different particle pairs.
- [%{g?_\qu) ALICE Preliminary
o Differential study of pp interaction with ALICE in Run 3 af e Pp s =136TeV
I —+— E‘I 26-1 38; Feore = @~ <dNC|-,/d7]> Is+b
for future femtoscopic measurements 4 [1.36-1.56)
: T el 4 [1.56-1.86) - .
* m; scaling observable even at very low multiplicities. == [186240) : :
I'..ro INCreases linearly with cubic root of multiplicity. g -
Future femtoscopic measurements: : +
o Further studies of systems with strangeness and charm. | e A s atony 135845
o Precision measurements of genuine three-body correlations with A e e 2 5054 56 28 3 a2 34

2\ 1/3
<dl\lc:h/d ??>|11|<0.5

dedicated software triggers.



Backup: S=-1 sector w» E-K* %

ALICE

Allowed values for the scattering length f, from state-

ALICE Preliminary of-the-art chiral calculations at NLO and

pp Vs =13 TeV
High Mult. (0-0.17% INEL > 0) phenomenological potentials constrained to available
scattering data with better precision thanks to
femtoscopy.

o]
05005 62

°0° o 009090
oK@ E-K”
Coulomb

Coulomb + Strong
Background

O

ALICE Preliminary

pp Vs = 13 TeV High Mult. (0-0.17% INEL > 0)
E-K"® E-K-

— PRC99, 035211 (2019)
e m PRC90, 065204 (2014)

200 250 300 350 400
k* (MeV/c)

o Most precise data at low momenta on the interaction
between = and K — important constraints for I=1 channel
of S=-1 meson-baryon interaction

o Model:

R.Lednicky,

Phys.Part.Nucl.40(2009)307 -1 09 -08 -07 06 -05 -04
R f, (fm)

Coulomb (s-wave only) + strong repulsive interaction —
assumption agrees with the data Back to slide 8 |_

22




Backup: S=-2 sector w» AK- %

ALICE
ALICE pp Vs = 13 TeV Study of resonant structures present in the measured
B AK- correlation function in pp collisions:
== Femtoscopic fit
Background AL|CE,
Non resonant PLB845(2023)138145
— Resonant

M. 1620 = 1618.49 + 0.28(stat)  0.21(syst) MeV/c?
., = 1.01+ 0.14(stat) + 0.39(syst) MeV
I, =115.99 + 8.56(stat) + 4.08(syst) MeV

Constrain effective chiral potentgi)als:
D V.Mantovani Sarti et al.,

PRD110(2024)1,L011505

o large sensitivity of femtoscopy data to NLO low-
energy constants

o E£(1620): not a T=-KA molecule but a narrower n=
bound state with small or negligible coupling to
other channels

o Z(1690): KX quasi-bound state

2(1690) =(1820)

Back to slide 9 |_ 23



[V: ppA interactions %

ALICE
e Wive function: E.Garrido et al.,
ALICE Preliminary PRC 110 (2024) 5, 054004
PP, 15 = 13.6 TeV * 2-pody: scattering parameters based on XEFT NLO19 600
I pp-A@FBA . a , : : : 1
o atraren 3-body: Gaussian potential tuned to hypertriton binding
Eur.Phys.J.A 59 (2023) 7, 145 energy

ALICE Preliminary
pp, Vs =13.6 TeV

== pp-ASHPA

o Relevant measurement for Two-body (NLO19 600)
B Two-body (NLO19 600)

EoS of NS + three-body
slsheuaiio2l o Sensitivity to 3-body

02 03 04 05 06 0.7 : ) _
Q,(GeV/c) repulsive p—p—/A\ interaction

* Overall agreement with Run 2 results

ALICE, . . . . . 6 07 08
EPJA59(2023)7,145 Q, (GeV/c)

' nghel’ PY‘CCiSiOﬂ aChiGVGd Wlth Run 3 data Calculations are preliminary:

o interaction in higher partial waves to include
Back to slide 16 L o different potential shapes to test 24
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