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Statistical hadronization

Statistical hadronization models mm KK o KB PR, mmoase g Ml | g
. X & & @
(SHM) provide very good <) 183 [ E ALICE Preliminary, Pb-Pb Vs, =5.02 TeV, 0-10% | ]
L L = D S B e e
description of hadron production in 5 IS B DPUS B i
central Pb-Pb collisions: N L e E
L : . . . . P . B
- 2 Not in fit %BR = 25%,5 =
00 2 1073 - . . . . : : . : :2 o - —
N 9i p dp L Model T(MeV)  V(im) *INDF . g ]
n =4 =5 10° | aSrrmen vz Tmesso  wem| 5
-Heidelberg = + . : :
|4 21 0 exp((Ei — ‘Ul)/T) +1 o [ [-::SHARES 1533 52112703 51711 P

In the grandcanonical limit at LHC:

ui =0

(mod.-data)/o,,,, (mod.-data)/mod.

* Production rate depends only on
energy (mass) of the particle
e T = TCh ~ TC
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Statistical hadronization

Good description of light nuclei T KK o KR, B, mEase g MR, @

. . " Ll dp dr
prOdUCtlon IS not easy to <) 183 . : ALICE Preliminary, Pb-Pb VS, =5.02 TeV, 0-10% | |
understand: S i R OO b o) U L ]

10 = B ° B : B .-..... 3
ok - ]
Ten > Epina U o DS NS N N N Y
B Model T(MeV) V(fm) Y?INDF |:
5 '_ — THERMUS 4 152 + 2 7832 + 484 58.8&
. 10 [ GSl-Heidelberg 1532 7260 =410  41.61N:
* How are nuclei produced at the o7 [ LuSHARES 153.3  serie7os st

phase boundary?
* How do weakly-bound objects

survive a long-lived hadronic
phase?

(mod.-data)/o,,,, (mod.-data)/mod.
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Coalescence

Nuclear clusters are formed after kinetic freeze-out if nucleons are close in phase space.

Coalescence into cluster A is determined by the momentum space density of n, p:

3 3 A
E d>Ny . d Npn d
A — Dy n I ]
dpfl P dPS,n pp:pn:aTA .
P P
with coalescence parameter By:
4 N4V M
— 3
Bi=(37) K

X
J. Kapusta, Phys. Rev. C 21 (1980) 1301
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Coalescence

State-of-the-art approaches include source size R and finite size r4 of the cluster:

(A-1
5 1 1 2m \Z¥TD
: ‘_H 10_ E L T 1T I T T T l T T l T 1T l T 1T l T 17T
A 9ga A—1 2 ; 2 3 pJA=075GeVic
VAMmr R2 + Ta 1072 4 —dr=32fm

2 4 —°H,r=215fm
E *He, r = 2.48 fm
F. Bellini, A. Kalweit, Phys. Rev. C99 (2019) 5, 054905 _? " j\H' r=6.8fm
K.-J. Sun, C.M. Ko, B. Doenigus, PLB792 (2019) g —He,r=19fm
4 o AH.r=24fm

3 == JH.r=55fm
*He,r=2.41fm

—> System size dependence
- Cluster size dependence
- Momentum dependence
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F. Bellini, A. Kalweit, Acta Phys. Pol. B, 50(6):991
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Light nuclei production in small systems



Light nuclei production in small systems

Comprehensive ALICE data on d, 3H and 3He production in different collision systems exist:

3
o 6),<10‘ A LA LA T 7 ko) T T ]
% E Thermal-FIST CSM, T, = 155 MeV ALICE E § 10_5 _ ALICE ______________ -
5 ... vV, =3dVidy ] ° S i ]
- N [} C ]
o Vesdviy ] = - *He / p: pp, 16 = 5.02 TeV R
4 Coalescence =] B [® ] *He/p:pp, V5 =7Tev T
C 7] 10_6 = 2 3He/p: pp,ﬁ=13TeV —
= : E (@] *He/p:pp, s = 13 TeV, HM E
3 ] 3H/p (o] aHe/S:EFPb,V%=5.02TeV ]
C i [® |ppVs=7Tev ] ) (@] “He/p:PoPb,|ls =276Tev |
- 7/ Vs =13Tev = (@] *He/p:Po-Pb, |5 =502 TeV (Prel)
2 C 1Y o] EEY\EﬂSTeV, HM ] 107~/ E He/p | BH/p?Pb--Pb,VVsTiN= 5.02 TeV (Prel)d]
C & J e 7 [ Thermal-FIST CSM Coalescence ]
1= # [®JpPo.s,, =816 Tev (Prel) . - T =155MeV, V, =3dV/d —— Two-bod! T
/0 e :Z:zv@ii;z :z (Prel.) ] 8 i _— T:: ;155 Mevz VZ ;dV/dyy fThree-bo};y i
O Il Il I | \‘ L1 11 \\E] Il \Y \N’\V_\ \.\\ Il ) Il L1 11 \7 10_ E_ Il I | ‘ Il Il Il I | ‘ Il Il | | ‘ —
1 10 102 dl\}ojd 10 ? N /d103
< ch nlab>lnlab|<0-5 < ch T]Iab>lnlab\<0-5
e Suppression at small system sizes observed
* Compatible with coalescence calculations
°

SHM with canonical suppression can explain data as well
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3H/3He ratio

Coalescence predicts 3H/3He > 1 in small systems due to different nuclear radii:

r3y/T3y, =09

while 3H/3He = 1 in SHM

ALICE, arXiv:2211.14015 ALICE, JHEP 01 (2022) 106

Jﬂ%’ F T L ‘ T T T L ‘ T T T T T T TT ‘ B % : LU L L L L L L L L L ) L L L L L LB L B LB :

2 1.400 ALICE A E [ Jpp s=13TeV, HM ALICE .

F Pb-Pb |5, =5.02TeV ] I 30 coar Phys.Rev.C 103 (2021) 1, 014907 -

1.3 ly| <05 — g [ [ ] Two-body coal. - Phys.Lett.B 792 (2019) 132-137 ]

C ’ 7 25 ~ l:l Three-body coal. - Phys.Lett.B 792 (2019) 132-137 ;

1.2 — E [ SHM (T = 155 MeV) - Phys.Lett.B 785 (2018) 171-174 E

T ~ 3 20 ]

E —— 1{%-‘-‘.:.:‘-.,-_-._-.:‘._,.1,--___ﬁ ] C ]

10 s $ rT 150 t =

0-9? ———— Two-body coalescence *; 10 [ + | i

0.8 ; == -~ Three-body coalescence é ' E E

0.7: | | | 3 0.5;\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\;
10 102 103 05 10 15 20 25 3.0 35 4.0

<chh/d’]>|r]\ <05 pT (GeV/C)

* present data not yet conclusive
January 23 2023 Harald Appelshauser (Uni Frankfurt), Bormio 2023



Hypertriton

e A, p, nbound state

e Lightest known hypernucleus
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Hypertriton
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A, p, n bound state

Lightest known hypernucleus

ALICE, arXiv:2209.07360v2
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Hypertriton lifetime
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Theoretical predictions
- = Nuo. Cim. 46 (1966) 786  -** Nuo. Cim. 51 (1979) 180-186
— J.Phys. G18 (1992) 339-357 --- PRC 57 (1998) 1595

PR 136 (1964) B1803

PRL 20 (1968) 819

PR 180 (1969) 1307

Hypertriton lifetime measured by ALICE is NPB 16 (1970) 46

compatible with the free-A lifetime PRD 1 (1970) 66
T =253 + 11 (stat.) £ 6 (syst.) ps PR B7 (1973) 269
STAR, Science 328 (2010) 58

No more lifetime puzzle HypHi, NPA 913 (2013) 170
ALICE, PLB 754 (2016) 360

STAR, PRC 97 (2018) 054909

ALICE, PLB 797 (2019) 134905

STAR, PRL 128 (2021) 202301

ALICE, Pb—Pb 5.02 TeV

PRC 102 (2020) 064002

PLB 811 (2020) 135916
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Hypertriton binding energy

e High-resolution mass spectroscopy allows
measurement of the A binding energy

* By, =72+ 63 (stat.) £ 36 (syst.) keV

* In agreement with estimates based on pA
correlation data

Theoretical predictions

----NPB47 (1972) 109-137 PRC77 (2008) 027001
— arXiv:1711.07521 EPJA(2020) 56
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ALICE, arXiv:2209.07360v2
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NPB4 (1968) 511

PRD1 (1970) 66

NPB52 (1973) 1

STAR, Nat. Phys 16 (2020)

ALICE, Pb-Pb 5.02 TeV
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Hypertriton

January 23 2023

A, p, n bound state
Lightest known hypernucleus

Loosely bound

Large radius =10 fm:

r/e{H/r 3o ® 3 —5

Harald Appelshauser (Uni Frankfurt), Bormio 2023
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Hypertriton coalescence

January 23 2023

A, p, n bound state

Lightest known hypernucleus

Loosely bound %

Large radius =10 fm:

rXH/r 3o ® 3 —5

Large discriminating power between SHM
and coalescence expected in small systems
e.g.in 3 3

_ AH/°He

>3 A/p

107"

CM: K.-J. Sun, C.M. Ko, B. Dénigus, PLB792 (2019) 132
SHM: V. Vovchenko, B. Dénigus, and H. Stoecker, PLB785 (2018) 171
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Hypertritons in pp and p-Pb

* First data available on hypertriton production in p-Pb and pp collisions
from ALICE:

— L e e e e e e e e R O 5’:24,
Ry 1 2 ¢ ALICE e ALICE
=~ L 1 = C [ > 22— [
> L i g r xH—=°He +n* § C <H—°He + n*
é’ H ALICE 1 & 25 3H >%He + o 20F 3H >%He +
12j p-Pb, 0-40%, \(ST‘N ~502TeV g/ L 1.6 GeVic<p <7.0 GeVie g 18 i 0.0 GeV/ic < p,<7.0 GeV/c
(L% [ 0<p <9GeV/ic 1% pp Vs=13 TeV 5 F pp Vs =13 TeV
i 10— i 3 g -1 2 20— High multiplicity trigger QO 16— TRD nuclei trigger
QY t 3H+3H
o AH+ 3 18 F E
I n F 3 3 [ 3 3
; ol —— Signal + Background 4 W L PR R w 14 E 1 3H+F
q:') C Background ] 15 —— Signal + Background 12 ——— Signal + Background
= L r
[ a C Background 10— Background
w e i r r
i 1 1 10 8-
4 L F 1
r = p 6
2 | °F *L WL ) \
p
2 Y m
“““““+%““““ “““‘H““‘ L] Owwl\\\\i\\\\\\\ﬂ\ W | T 7\H\‘H\TN‘\H\‘H\\‘\\\\‘\H\‘HH‘\“MN\‘HH‘HH B.R.— 0.25
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MCHe + ) + MCHe + x*) (GeV/c?) M(CHe + m) (GeV/c?) M(He + ) (GeV/c?)

ALICE, PRL 128 (2022) 252003
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Hypertritons in pp and p-Pb

* First S3 measurements in p-Pb and pp are
compatible with coalescence models and
disfavor SHM predictions

January 23 2023
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0.4

0.2

CM: K.-J. Sun, C.M. Ko, B. Dénigus, PLB792 (2019) 132
SHM: V. Vovchenko, B. Dénigus, and H. Stoecker, PLB785 (2018) 171
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ALICE Pb-Pb 2.76 TeV 0-10%
ALICE p-Pb 5.02 TeV 0-40%

ALICE pp 13 TeV high multiplicity trigger

ALICE pp 13 TeV TRD nuclei trigger
CSM: T =155 MeV, V_ = dV/dy

© CSM:T=155MeV, V_ =3 dV/dy
CSM: T =155 MeV, V=6 dV/dy

2-body coalescence

3-body coalescence

10
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Light nuclei production in large systems



Light nuclei in large systems: Pb-Pb
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— L arXiv: .
— ALICE, arXiv:2211.14015
T T T T I o RN AR RRRAE RS RN RN LS R T T T
0-5% x 2 i E
ALICE iy <05 ! *He '
s - o] e
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%?e{* 4 20-30% x 2° Sy ]
Ceg, . 3 E E
'Se, eeee:"e?.,. . § ¢ 30-40% x 2° R % + 0-10% x 2° 3
oo, 996609 CIE A I o . ]
oo, 8o RT3 § sos0% k2t <. 10.30% x 2° 3
oe 5 % x E
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: 5 i W
;M. N 5 "-‘ ‘
3 ...*, + 60-70% x 2 N + 50-00%
L meseeeteg, g L ‘emn i
E et eteg, e, 70-80% x 2 _ ' - E
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E oo, ®oy o .3 | o L : |
- ""‘M..:::-..; + ? 80-90% *?._'!t
P g, e g s T ’
= . -q.,.‘ .'0.“+ - Blast-Wave Fit i"_._
F b ‘o._' - 3 L E
E \ ."'~. ) A TETRREUUTE PUT P T FPRE FUT I A DT PO TR T T PP
1 2 3 4 1 2 3 4 5 6 7 4 5 (G%V/Z‘)
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Light nuclei in Pb-Pb: ratios

2d/(p+P)
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d/p

3He/p

-6

3
10° H/p

x10° x1 x
L T T IIIIIII T T IIIIIII T T IIIIIII T LELELILLR Y 614- T T TTTTIT T T TTTTIT T T IIIIIII T T IIIII- ﬁ 14- T T IIIIIII T T IIIIIII T T IIIIIII T T IIIII-
- ALICE + [ Thermal-FIST CSM, T, = 155 MeV + [ Coalescence
P, Po-Pb: ] <05 ] S1ofp —— Ve=16dVidy 1 £ 12F — twobogy 3
C bPb<y <0 ﬁ 1% [ UrQVD Hybrid Coalescence =
P T Pb-Pb 5.02 TeV o | — Three-body
" 10F - 101 -
[qV} ., L
] 1 & E 1 & .
[®]pp. f5=5Tev L .
[ [©]pp, 15 =7Tev 6 - 6__ .
[S]pp, 5 =13 Tev L .
3 ﬂ [] pp, 15 = 13 TeV, HM 4 ] aF N
L [#]p-Pb, y5y =502 Tev ] L f [
[O] Po-Pb, {5 = 2.76 TeV ] 2 (78 ] oL N
(=] Pb-Pb, {5y = 5.02 TeV ] - + L
0 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 L L LLLl O- 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIll- C- 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIll-
1 10 102 10° 1 10 102 10° 1 10 102 10°
<chh/dT’Ilab>|1r]‘ab|<0.5 <dNCh/d’rIIab>|1'|‘ab|<0.5 <dNCh/dT’Ilab>|1r]‘ab|<045

ALICE, arXiv:2211.14015

Both coalescence and canonical SHM describe the system size dependence qualitatively
Possible indication of absorption in central collisions

Harald Appelshauser (Uni Frankfurt), Bormio 2023
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Light nuclei in Pb-Pb —
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ALICE Performance
Pb-Pb |y, = 5.02 TeV
0-10%, 2 < p, < 6 GeV/c
particles + anti-particles

-IT‘*[_' ++ T L1

x|

\e\\‘\\\\‘\\\\&H\e\\‘\\\\,\\m v—l—nT\\\\

N

25 3 3.5 4.5

m 2
% (Gov/cty

1/N,, &®N/(dydp_) [(GeV/c)™|

A=4

0—6
: T T I T T I T 17T I T T T I T 17T I T 17T I T T T :
08" ALICE Preliminary K=
C Pb-Pb \ Syn = 5.02 TeV O4He ]
05— Iyl <0.5,0-10% -]
0.4 =
0.3 =
o2f- E
"t | @L :
0 C 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7
P, (GeV/c)

First measurement of (anti-)*He momentum spectra
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Light nuclei in Pb-Pb —

o %F ': &
o F : ALICE Performance o 107
o 80 : Pb-Pb |s,, =5.02 TeV 4o
% - i - Sy = 5- e S 10
5 700 : 0-10%,2<p_<6 GeV/c & 10°
g 5 i particles + anti-particles "; 10°°
N : 1077
"UE) 50 ; '.“I 1 0—8
3 4o~ ' -|— 107°
(@) C N -10 O )
30 '-‘ . 10 4 -~
= . -I- 10-1 He, pT/A =0.875 GeV/c
20 ! - 10126 © (*He+*He)/2, ALICE Preliminary Pb-Pb \/s,, = 5.02 TeV
- + | _I_ 10-18E — Coal. r(*He) = 1.9 fm (acta Phys. Polon. B 50 (2019) 991)
10— —— .
o - L N -- BW + GSI-Heid. (T, =156 MeV
O:\ 3H\e\ Il ‘ I - ‘ 11| \&-'\'-I\e\ Il ‘ 11 \ Il , \_,_\TJ;F—H ; 1 : 1 : 10_14 + 1 Ll \\e\l‘ ( Ch\em 1 1 Ll \e\ \‘) 1 L1 1 \‘
2 2.5 3 3.5 4 4.5 2 3
> m? 2 1 10 10 10
= GeV /c4
2 ) (dN _/dn )
ch lab

* First measurement of (anti-)*He momentum spectra
* (anti-)*He production favors SHM
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Nuclei freeze-out

ALICE, |/s,,, = 5.02 TeV, 0-10%, lyl <0.5
. ()R (K*+K)/2
§p+5)/2 . d
. He

Meey .
e, o (*He+“He)/2 — Combined blast-wave fit

*  Momentum spectra of measured
hadron species (m, K, p) are
compatible with a common radial flow

By~065 OF e ——
. ¥ =.-=1=|[= ____________

and kinetic freeze-out temperature T , TR

T roy - [ 1]
Tiin ~ 115 MeV S\
kin E 1 o ﬂtﬁjﬁ@&ﬁg e
w© o8 1T T -
» Light nuclei (d, 3He, 3H, *He) are O oec
consistent with this picture o2 s 8 P, (GeVic)
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Nuclei freeze-out
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Exclusive fit of only p, d, 3He, 3H, *He
points also to a common flow velocity

(B) = 0.65

dN/(dp_dy) (GeV/c)"

data/model

ALICE, |5, = 5.02 TeV, 0-10%, lyl <0.5

(p+P)/2 . d
« °He o 1
e, * (“He+“He)/2 — Combined blast-wave fit
*%\**
A S
PO SRR e S Tae—
-- +‘.‘.‘+~\ ~ et .
—.-—__._‘_“—*\
RN s AR S
. N R Ll [P
= .
= R D= =~
3 i as P
= = — T ]
:_ L 0':-* [
E PR PR 1 1 1 1
2 3 5
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Nuclei freeze-out

* Exclusive fit of only p, d, 3He, 3H, “He
points also to a common flow velocity

(B) = 0.65

but significantly larger kinetic freeze-
out temperature

Tiin ~ 145 MeV

January 23 2023

dN/(dp_dy) (GeV/c)"

data/model
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ALICE, {5, = 5.02 TeV, 0-10%, lyl <0.5
(p+P)/2 d
« °He . i
/Wu‘**,* e (“He+“He)/2 — Combined blast-wave fit
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Femtoscopy as a tool to study nuclei formation



Femtoscopy

Employ final-state correlations to unravel two- (or multi-) particle dynamics

Experimental correlation function:

Nsame (k*)

C(k*) = A -
Nmixed(k )

Koonin-Pratt formalism connects characteristics of the
emission source with two-particle dynamics:

C(k*) = jS(r*)I‘P(k*,r*)lZd3r*

S(r*): source function
Y(k* r*): quantum statistics, final-state interactions (strong, EM)



Femtoscopy 1: Source size

If W(k*, r*) is well known, study of C(k*) allows characterization of the particle source S(k*):

35 ALICE, Phys.Lett.B 805 (2020) 135419 ALICE, Phys.Lett.B 811 (2020) 135849
= o L AL AL A I L LN AL IR B ’g 1 4 il IR LA B N LA B B AL AN L ) =
x = L ]
= - ALICE pp Vs =13 TeV i = - . = 2
© ) High-mult. (0-0.17% INEL>0) 8 13FE + 1 ALICE pp 15 = 13 TeV E
3r s = O WE O 2 High-mult. (0—0.17% INEL > 0) 3
[ § \ A i - .11 Gaussian + Resonance Source _J
318 C Q Coulomb + Argonne v,g (fit) 1.2 = 3 iig = 3
E b O 105 ™~ °§ ~ E 1.1 ;_ = \& § % _;
2:— a %1— "°¢° °~\,~N e — 1 g §§ -
- . C & = 3
15:§ % ual | 09 | 2 pr = = =
QO a 100 200 300 ] E & p 3
i % k* (MeV/c) 08 = p-A(NLO) i
B b 7 F 55 -
b : E L2 p-A(LO) ;
B 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 L 1 1 I L l_ 0.7 :I L 1 I 1 1 1 I L ' L I 1 L L I 1 1 L L 1 __
0 50 100 150 200 1 12 14 16 18 2 22 24 26
k* (MeV/c) (m_) (GeV/c?)
* Excellent description of the p-p correlation function using known interaction and quantum
statistics

e Common baryon source in pp collisions observed
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Femtoscopy 2: Interactions

If S(k*) is well known, study of C(k*) allows characterization of the particle dynamics in ¥ (k*, r™*):

) ALICE, PLB 833 (2022) 137272 ALICE, Nature 588 (2020) 232
%: E a) ALICEpp /s=13TeV | e Cusp structure in p-A correlation TN I N
1.81F high-mult. (0-0.17% INEL>0 . . . : 5 da p-5 ]
PR p—A®(ﬁ—Kpairs £ function at 289 MeV/c is evidence for HR  Eootes E
L . . . E Coulomb + p-&~ HAL QCD ]
1.6: ® Fit NLO19 (600) ] NY & NA COUleng _2sf Cculcmb+z—§2‘HALQCDeIasﬁc =
1 4- o — Residual p_20: XEFT ] ::, E I Coulomb + p-Q~ HAL QCD elastic + inelastic E
4+ ) - =0 ] . . . 5
F o Resdalp=ep-= 1 o Apglysis of p-A correlations constrains
12F o — Cubic baseline E ) g .
T% ] A separation energy in 3\H, confirmed
_ ]
| ST e by recent measurements i
51.06— v —
O :'ggf \ 1+ High-precision study of p-E
. 1”—l Y o correlations constrains = in-medium -
098; \J“G;::.; 000000°0°° E % -
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< : . E Ly, 100 200 ]
of in neutron stars AN i (v ;
_5; 15_ 601 ! e :
0 100 200 300 400 ( T BT
k* (MeV/c) k* (MeVie)
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Femtoscopy of the Third Kind

In the case of p-d, both S(k*) and Y (k*,r*) are well constrained:

. ’\1 T T T T T T T T T T 1 T 1 T
Measured p-d scattering parameters allow X 0; ;
. . . O o .
prediction of p-d correlation functions or =
*  Coulomb + strong interaction from Lednicky-Lyuboshits 8 f_ _f
approach - .
* Teoresreso. = 1.06  0.04 fm E | E
) . = Models With 7eore , reso. = 1.059 + 0.04 fm .
. Scattering parameters from experiments (S = 3/2 and 6 —— Van Oers et al (1967) == Arvieux (1973) -
S = 1/2) - Huttel et al. (1983) —— Kievsky et al. (1997)
- 5 —— Black et al. (1999) A
Quartet %Sz, Doublet %S,/ 4 ; —;
Van Qers et al. (1967) 11.4*18 1824055 3 f_ _f
Arvieux et al. (1973) 11.88%51 273791 > ; _f
Huttel et al. (1983) 11.1 4.0 - ]
]
Kievsky et al. (1997) 13.8 0.024 - .
Covv by v v b by by b Py g 1 T
Black et al. (1999) 14.7%%3 —0.1313.9% % 40 80 120 160 200 240 280
k*(MeV/c)
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Femtoscopy of the Third Kind

Preliminary p-d correlation data in significant O L L L B L B BN
. . . . O oF ALICE Preliminary ]
disagreement with predictions based on scattering o op V5 = 13 TeV E
data and known source characteristics 8 High-mutt. (0-0.17% INEL>0) =
7;_ - r’il;drn? E;gertainty(LS%) _;
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5 - —— Black et al. (1999) ]

* First time nuclei are involved: possible effects 45 PIACk(1999) 47inel = 73413 =27 (0120 MeVIe) -
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. . 3 -]

body interactions g .

20 -

—> see presentation by B. Singh on Friday 1 P e
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Summary

e Study of light nuclei production in small collision systems at the LHC reveals
patterns suggestive of coalescence mechanism

* Observed object-size dependence may enable tomographic studies of composite
and exotic objects

* Dominant production mechanism in central collisions not yet fully resolved

* Study of femtoscopic correlations can shed light on underlying two- and three-body
dynamics

* Precision will improve by factor 10-100 with new ALICE data in Run 3 and 4



