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Wigner function formalism TI.ITI

Theory

e [he coalescence probability can be expressed in terms of the distance and relative
momentum of the two nucleons

plo,q) = /d:gr])d:grniz(rn)h('rp)W(q, r)
e \With W(q,r) the Wigner function of the deuteron
W) = [ ' Wi+ &2w - Cj2)e®

e And h(r) the single particle spatial distrioution
1 Ty 4T

=MM et al .Eur.Phys.J.C 83 (2023) 9, 804
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Wigner function formalism TI.ITI

Theory

e [he coalescence probability can be expressed in terms of the distance and relative
momentum of the two nucleons

plo,q) = /d:gr])d:grniz('r'n)h('rp)W(q, r)
e \With W(q,r) the Wigner function of the deuteron
W) = [ ' uir+ C2w - Cf2)e®

Deuteron Wave function
e And h(r) the single particle spatial distribution

() = oy esp ( -

Gaussian Source

72 + Fﬁ
202

=MM et al .Eur.Phys.J.C 83 (2023) 9, 804

EMMI Rapid Reaction Task Force - April 10" Coalescence and Correlations Maximilian Mahlein 3



Wigner function formalism TI.ITI

Theory

Jative

e [he coalescenc

momentum of 1 0.14 -
B — Gaussian (d = 3.2 fm)
0.12 L —— Hulthen (o0 = 0.5 fm™, B = 1.56 fm?)

: - YEFT N*LO (S-wave)

e With W(q,r) the ~ 01 m - YEFT NLO (Do)
F'SE 0.08 C/ — Argonne v ,, (S-wave)
= -~ Argonne v ,, (D-wave)

S

=0.06
e Andh(r)thesin <

0.04

0.02

Alllllllllllllllllllllllllllll

o 1 2 3 4 5 6 7 8 9 10
r (fm)
MM et al .Eur.Phys.J.C 83 (2023) 9, 804
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Coalescence Results EPOS TI.ITI

Deuteron spectra
=MM et al Eur Phys.J.C 83 (2023) 9, 804

llllllll | L IR WLLLIL A NELJLIL LA LA B LI B

e Corrections to Protons, Source, Multiplicity °G 0.00201 deuterons, pp Vs = 13 TeV HM |
e \Wavefunctions: Gaussian,Hulthén and 2 — [SJALICE JHEP 01, 106 (2022)
) L [ Gaussian WF - EPOS3
Argonne Vg ~ - Hulthén WF i Pythia 8.3
=0.0015—
e v, reproduces datato ~10% s ) B Avgorne v WF- !
2 1
= o "pp Vs = 13 TeV, high mul] E K Z
S Toons %5 0.00101 J
& o5 (%] ALIGE JHEP 01, 106 (2022] < I N
~ B M EPOS 3 1€ ,|"'["'|"‘)_|"15|T"V'|_|”\'A"|"'|"'|ﬂZOJ L i
= - PYTHIA 8.3 1 e -« ALICE, = _
§ - ERG 2.2 EPOS 3??1at:i;ve ° 1= i ]
2 - . 20 —EPOS 3, scaled - i ]
= osf - - — PYTHIA 8.3, native . 0.0005— —
b; \ 1.8F — PYTHIA 8.3, scaled - - -1
g a2 iﬁ 1 16l = I i
0_1i 7: 14; -+ —f _‘xlxl!:111!11111'1|11!||::§!‘T§|Tﬂili{111§1111__
- - C 1 © 9.E ]
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gz /b S 12 1 _
3 08f ] - 1 D B
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3 05 1 15 2 25 3 35 4 PPN AP o 05 10 15 20 25 30 35 40 4‘
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(m_) (GeVic?) P (GeVlc)

EMMI Rapid Reaction Task Force - April 10" Coalescence and Correlations Maximilian Mahlein 5



Coalescence Results EPOS TI.ITI

Deuteron spectra
=MM et al .Eur.Phys.J.C 83 (2023) 9, 804

e Corrections to Protons, Source, Multiplicity

e \Wavefunctions: Gaussian,Hulthen and
Argonne v

e v, reproduces datato ~10%

IIIlllIlII|IIIIlI|III|II|I|||II||I|IIII]1

deuterons, pp Vs = 13 TeVHM _

[+]JALICE JHEP 01, 106 (2022)
EPOS 3, xEFT N*'LO
W EPOS 3, Argonne v18

0.0012

Illlll

0.0010

" pp' Vs = 13 TeV, high mult]
protons i

1N, ®N/(dydp.) (GeVic)*

}6\ ]
> L ] |
& o5 [¢] ALICE JHEP 01, 106 (2022] 0.0008— —
= - MEPOS 3 1€ LA B B L B B B 7
S ol PYTHIAS3 1€ 550 e ALICE, pp Vs=13TeV| B i
S o 2F .
N B 1 L |- EPOS 3, native 0.0006— =l
2 - . 20 —EPOS 3, scaled ’ L 2
< o03f . - —PYTHIA 8.3, native - i
o r ] 1.8 —PYTHIA 8.3, scaled - =
= oo E - 0.0004— ]
- . C 7 1.6_— : :
o . 1 e R 0.0002|— -
\Jl\/r—‘—| 1.2 = .
] = B9 -
-‘a 1'2_ E 1'0_— + O 11 1 l ¢ B | I L1 1 | l { NA AN B} l [ A 54 ! I | N LS O I L1 1 | l | I l 11 1 1
g 081 i E - g:0000 1.0 15 2.0 2.5 3.0 35 4.0 4.5 5.0
8 s Tz e es s sy 4 C8C p. (GeV/c)
= 10 12 14 16 18 2.0 e com o T

p. (GeVic) (m ) (GeV/c?)
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WJITIMUL IV VI IJ2 YWikil Ml v VivVUuY

works TI.ITI

><1O_3
oo 0025 LI IR E B R E R AL — — T T T T T T T [ T T T T T T T [ T T
(&) ~ . B

5 N pp\/— 13 TeV HM & sek ]
= - [SJALICE JHEP 01, 106 (2022) 22 5- ALICE :
G 0.020 M Gaussian WF [ EPOS 3 S 20 c ]
oy ~ I Hulthén WF 77 Pythia 8.3 (o)) - ]
= _ Il Argonne v18 WF Q, B :
5 151 *; -
¢] w E

10 ﬁﬁjﬂmi
5[

- [o|pp, IS =13 TeV, HM |

||IIII|IIII|I
Illlllllllllllllllllll
o

Of . ¢

- Gaussian | | Hulthen g

oyl . | | -5F YEFT " | Two Gaussians
0.5 1.0 1.5 2.0 2'5 ol by oy Ly

0.5 1.0 1.8 2.0
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Coalescence Results EPOS

Angular correlations

TUTI

e Delta Phi of pp (pn) pairs =MM et al .Eur.Phys.J.C 83 (2023) 9, 804

Not reproduced by EPOS or Pythia

o C R EEEENEE R
No real control over these behaviours in 2 130 o ALicE, pp 15 =7 Tev PO
general purpose event generators GO | EPJCT77,569(2017) An-integrated -
12 PYTHIA8.3,pp Vs =7 TeV MB ]
- EPOS 3, pp Vs = 13 TeV MB H»H» + ]
1.1 ++ +++ =
1.0 +*F
0.9_—+++ + + + -
_..|...+.|.+...|....1....|...|....:
L 0 1 2 3 4 5
A¢ (rad)
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The ToMCCA Model TI.ITI

Event Loop

Careful: rather technical!
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
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The ToMCCA Model

Event Loop §2-°°1e'1 T et
Event Loop: = —lgsz ]
> Get number of charged particles BT | | | = s |
1. Poissonian distribution with given mean s ‘
2. dN/deta measurements by ALICE 1°° ’

3. Event generator output (Fitted using Erlang dist) ~ °7s: | ',

I Ay
0.50- ; ¥

0.251 v N 5
/ R, B T B O
:"l‘ mire e ey { 2 | t‘w"‘..",*‘:m.’
o 10 20 30 40 50 60
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The ToMCCA Model

Event | oon

TUTI

Event Loop: _a.0lel N —
. Qo i _ ]

> Get number of charged particles Sasl pp, Vs =5TeV, (p+p)/2
> Get proton yield 3 ks Tomcca ;
. & 3.0l | } ALICE EPJC 80, 693 (2020) |

> (Get neutron yield ° 0 4 :
2.5 +++ P .

Fit all proton spectra for 5 TeV 5ol ¢ dNp = 18.5 |

and HM using a Lévy Tsallis: C Y :

1.5 o 4 R\ : B

2 _ _ - - L) X ]
d°N _dN _ pn-1)(n-2) (1 M -m ) n vobf i ]
dydp; dy nC[nC+mp(n—2)] nC Tk ]
o.5j’ b ]

Yield parameter! o.of dNcn=2.4 ==_o

0.0 0.5 1.0 1.5 2.0 2.5 3.0
pr [GeV/c]
=

NN

A

.
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The ToMCCA Model TI.ITI

Event Loop
dN/dy parameter n parameter C parameter
Event Loop: e T | PV 1T e
> Get number of charged particles | e 1% A
> Get proton yield ) : . W
> Get neutron yield = 0\ %/
Fit all proton spectra for 5 TeV =, . o . p— e py T e

and HM using a Lévy Tsallis:

d®N _dN  py(n-1)(n-2) (1+ m,-m )—n }
)]

dydp; dy nC[nC+m(n-2 NC " "Full parameterization as a

f function of multiplicity
Yield parameter! }*\\‘ "% Qa
00

3 3 00
7R 20
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The ToMCCA Model TI.ITI

Event Loop
Event L oop:
> Get number of charged particles
> (et proton vyield
> (Get neutron yield
Pearson correlation coefficient
Uncorrelated | String Quark Tuned
Emission Fragmentation recombination | Emission

Pon | O -0.052 -0.058 -0.024 ; \ W gg
Neutron suppression: a({n_)-n )+1 AN | Qa

p p ' { o
—a(N,)=1.508 (N_) 00
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:

> Get number of charged particles
> (et proton yield

> (Get neutron yield

> o Loop over all protons
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
> Get number of charged particles
> Get proton vyield
> (Get neutron yield
> o Loop over all protons
Get 3D momentum of proton
e Draw p. from parameterization
e Draw flat rapidity y=[-0.5,0.5]

e Draw random ¢=[0,2m) g
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
> (Get number of charged particles
> Get proton vyield
> (Get neutron yield
> o Loop over all protons
Get 3D momentum of proton
o Loop over all neutrons
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The ToMCCA Model '[UTI

Event LO \%14_ALICI)EIpreIIimIine;ryl - ’
Event Loop: N Sl Rl
Get number of charged particles _ | *0-20% =20-40%
Get proton yield Not included so far: | 1.2 40-70%70-100% :
Get neutron yield Ap(N_,) and Ag(p-) :
o Loop over all protons Included: .
Get 3D momentum of proton| Scaling from .
o Loop over all neutrons PP=~>pA oo
Get 3D momentum of neutron U T anxivi211.09883 2023)
e Draw p. from parameterization L 2 A(p“(rad)
e Draw flat rapidity y=[-0.5,0.5] \ »
e Draw random A¢ from ALICE g " f?""f"/

measurement (20-40%) ““; - 4 QG
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The ToMCCA Model

Event LO ) 4‘_PLLICI)EIpreIIimIine;ry ]
Event Loop: | i i \pgpiplpe' e
Get number of charged particles ) - [#10-20% #20-40%
Get proton yield Not included so far: | 1.2 40-70%70-100% B
Get neutron yield Ap(N,,) and Ag(p) _
o Loop over all protons Included: s i
Get 3D momentum of proton Scaling from * ugﬁﬁ
o Loop over all neutrons PP=>PA RERNG """l =D. Ruggiano:
Get 3D momentum of neutron L T envasil 09838 (029)
e Draw p. from parameterization 0 2 A(p“(ra 5
e Draw flat rapidity y=[-0.5,0.5] \ !
e Draw random A¢ from ALICE g '
N

measurement (20-40%) = v 4 Q
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The ToMCCA Model

Event LO ) 4‘_PLLICI)EIpreIIimIine;ry ]
Event Loop: | i i \pgpiplpe' e
Get number of charged particles ) - [#10-20% #20-40%
Get proton yield Not included so far: | 1.2 40-70%70-100% B
Get neutron yield Ap(N,,) and Ag(p) _
o Loop over all protons Included: s i
Get 3D momentum of proton Scaling from * ugﬁﬁ
o Loop over all neutrons PP=>PA RERNG """l =D. Ruggiano:
Get 3D momentum of neutron L T envasil 09838 (029)
e Draw p. from parameterization 0 2 A(p“(ra 5
e Draw flat rapidity y=[-0.5,0.5] \ !
e Draw random A¢ from ALICE g '
N

measurement (20-40%) = v 4 Q
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The ToMCCA Model

Event LO ) 4‘_PLLICI)EIpreIIimIine;ry ]
Event Loop: | i i \pgpiplpe' e
Get number of charged particles ) - [#10-20% #20-40%
Get proton yield Not included so far: | 1.2 40-70%70-100% B
Get neutron yield Ap(N,,) and Ag(p) _
o Loop over all protons Included: s i
Get 3D momentum of proton Scaling from * ugﬁﬁ
o Loop over all neutrons PP=>PA RERNG """l =D. Ruggiano:
Get 3D momentum of neutron L T envasil 09838 (029)
e Draw p. from parameterization 0 2 A(p“(ra 5
e Draw flat rapidity y=[-0.5,0.5] \ !
e Draw random A¢ from ALICE g '
N

measurement (20-40%) = v 4 Q
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The ToMCCA Model

Event LOO[ZL

E

< 16 < -]

Event Loop: = s — i - ﬁ;}ﬁiﬂﬁ.gfﬁ?:z\fNEb 0) —
Get number of charged particles 14F @ jj (GeussianSouce =

Get proton vyield s E *; éﬁ . 3

Get neutron yield 2 0 ° § E

o Loop over all protons GEBEee = F ]

Get 3D momentum of proton B Edpamio) 3

o Loop over all neutrons N T T

12 14 16 18 2 22 24 26
(m.) (GeV/c?)

—_ -

Get 3D momentum of neutron
Get source size
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The ToMCCA Model

ArgonneProbabilityHistogram
Event Loop - A

Event L oop:
Get number of charged particles
Get proton vyield
Get neutron yield
o Loop over all protons
Get 3D momentum of proton
o Loop over all neutrons
Get 3D momentum of neutron

Get source size S{fm]
Apply coalescence condition :
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
Get number of charged particles
Get proton vyield
Get neutron yield
o Loop over all protons
Get 3D momentum of proton
o Loop over all neutrons
Get 3D momentum of neutron
Get source size
Apply coalescence condition
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
Get number of charged particles
Get proton vyield
Get neutron yield
o Loop over all protons
Get 3D momentum of proton
o Loop over all neutrons
Get 3D momentum of neutron
Get source size
Apply coalescence condition
make deuteron, number of neutrons -1
try next neutron
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
Get number of charged particles
Get proton vyield
Get neutron yield
o Loop over all protons
Get 3D momentum of proton é
o Loop over all neutrons
Get 3D momentum of neutron

Get source size
Apply coalescence condition |
make deuteron, number of neutrons -1 N |

try next neutron {; ) 3

= | X
ﬂ IMl 4. t-,
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The ToMCCA Model TI.ITI

Event Loop

Event L oop:
Get number of charged particles
Get proton vyield
Get neutron yield
o Loop over all protons
Get 3D momentum of proton
o Loop over all neutrons
Get 3D momentum of neutron
Get source size
Apply coalescence condition \
make deuteron, number of neutrons -1 Q% "}i

try next neutron

Next Event..

i %&,N‘
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E— ToMCCA

:3; ] 4;ALLIC‘/IE:prP%I:igm‘1i_nz\a‘lry ]
: s= e
© T | HM Results

| 0-20% ®20-40%
“*40-70% +70-100%
ArgonneProbabilityHistogram

08 H L Jte+py2 | b
' ' | ' ' L | ' ' ' | ' .
0 2 4 93 (2020) |
Ag (rad) A
2.5 0.06
2.0 dN¢, =18.5 0.04

0.0 0.5 1.0 1.5 2.0

25 3.0

pr [Gev/c] sEWp Vs = 13 TeV
High-mult. (0-0.17% INEL > 0)
§ ~ Gaussian Source

S
1.1 § p—p

= |p-a(NLO)
p-A (LO)
rill EEPERTEET R BTSN Y

L L PR PR PRSI
1 12 14 16 18 2 22 24 26
{m,) (GeV/c?)
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B ToMCCA

= ' T
531 | 4’ALICE preliminary
S 14 e ey HM Resul
[ ppP+pPp esu tS Antideuterons
| #0-20% ®20-40% o124 ! ; i J
. [ ToMCCA Argonne
1.2/~ 40-70% +70-100% T S ¢ ALICE, pp Vs = 13 TeV,HM 0-0.01%
ArgonneProbabilityHistogram 3107 EPOS (x3pr=2.25) Model Argonne T
=
1 Sos
: g
NE 0.6
kel
T ]
0'8, sl {(p+p)2 | ’ q ii
' ' | ' ' L | ' ' ' | ' .
0 2 4 93 (2020) | g 0.2 e T
Ag (rad) - <—
2.5 0.06 TS
| s 0.0 + t
20 dN, =18.5 0.04 312
@
o]
a 1.0t
i \‘
—
0.8
0E5 150 1E5 2.=0 2E5 3.=0 3.=5 4.=0 4.5
| ‘ T T prlGeV/c]

0.0 0.5 1.0 1.5 2.0

25 3.0

pr [Gev/c] sEWp Vs = 13 TeV
High-mult. (0-0.17% INEL > 0)
§ ~ Gaussian Source

S

= |p-a(NLO)

= pAO
rill EEPERTEET R BTSN Y

L L PR PR PRSI
1 12 14 16 18 2 22 24 26
{m,) (GeV/c?)
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I~ ¥ T ¥ ¥ T T
3& [ ALICE preliminary
S 14 ppVs=13TeV .
[ Pp+PP
| #0-20% ®20-40%
1.2 #40-70% + 70-100%

0'8, | (p+p)2
! : ! P ] 0.1
0 2 4 33 (2020) |
Ag (rad) i
0.06
dNc, = 18.5 1 0.04

ol
2.0

25 3.
pr [GeV/c]%E op Vs =13 TeV

[ //////WW
) A
llll||I||||I|||||||||I||||I||||I||||I|

0.02

4
0

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

1.0 15
15 -
b, H %
1.3 byl
1.2 .
(1B Epp *
(B Elp-amio)
09 | l FlH\ (LIO)
1 12 14

L PRI
24 26
{m,) (GeV/c?)

ToMCCA

HM Results

Antideuterons

=
N

ArgonneProbabilityHistogram

) [y
© °

ot d2N/(dy dpr)[(GeV/c)™]
°
EY

l

[ ToMCCA Argonne

¢ ALICE, pp Vs = 13 TeV,HM 0-0.01%
EPOS (x}pr=2.25) Model Argonne T

0.2 l:%: &r
© 0.0 } }
®
812
(%)
o
o 1.0+
i e —
S ——
0.8
0.5 1.0 2.0 2.5 3.0 3.5 4.0 a5
prlGeV/c]

outside of 13 TeVV HM

Model works if we have all the input!
But: No measurements of the source size
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"HIOBA Sarcening TUTI

e Run ToMCCA with a fixed source size s " Neh E
(e.g. 1.8 fm, flat in m.) < [ A% =265 g
0 1.4 == 5. = i _
e [or the resulting deuteron spectra ; =P =piiE W= 30 z
. . [ — 15.3 ALICE
calculate the x° for each bin and save it -3 t -31)
e Reduce source size t2r e :
e Repeat until source size is O 11 -
g T 1.05— : —
><35:— , R
0.95 ,______."
30 -
: 0.8
25:— :
20 T o1z 1a 16 18 20
15§— (m7)(GeV/c?)
10§—
0:

T T T [ . ¥ A N I S I
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
ro[fm]

EMMI Rapid Reaction Task Force - April 10" Coalescence and Correlations Maximilian Mahlein 31



E U aﬁ -ggJIr\c,:Ie(Izigrg TI.ITI

Parameterization
e m. scaling can be described by a power law A‘m.’
o A scalmg with N”3 at high multiplicity and saturatlon to minimum size ~Proton radius
e B: Sigmoid func’uon motivated by the observance of constant B in Heavy lon [1]

va . AParameter .. BParameter _
1.6/ o il I ]
I 5 g 1.0‘* —_
i +,/+" : - - H |l ]
14 * 1 I 1 :
: | osp k 1| Source size
— 3 + : - ¥ predictions are very
. + 1% { 1] model dependent!
: + 1 esf ' ]
o014 1 |
0.6} ~ Lo :
0o 10 20 30 a0 50 0o 10 20 30 a0 50
Multiplicity Multiplicity

[1] arXiv:1409.4571
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B U @ﬁ Multiplic-:li-t(y) Mp(e:n?eﬁt results .I.I-m

Putting the source size back into TOMCCA.:

e 5 TeV data reproduced (as expected) 5 :1?'4"' BRI AR R E
] 7 + Deuteron spectra .
o +— ToMCCA
NZ 6 ALICE EPJC 82, 289 (2022)
S pp Vs =5TeV |
% dN., = 18.5

d

0.5 1.0 15 2.0 25 3.0
pr [GeV/c]
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m ToMCCA
,H Multiplicit(y) dep(e:n(d:ent results .I.I-m

Putting the source size back into TOMCCA.:
e 5 TeV data reproduced (as expected)
e 13 TeV data also reproduced —not part of
the fitting procedure!

L
Deuteron spectra

— ToMCCA |

+ ALICE EPJC 80, 889 (2020) |

pp Vs = 13TeV

dNc, =26.0
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=

C ‘ mﬁ ToMCCA
Multiplicity dependent results

Putting the source size back into TOMCCA.:
e 5 TeV data reproduced (as expected)

— - T T T T T T | L=
e 13 TeV data also reproduced —not part of B b ioenmp. e :
the fitting procedure! o 0.003}- (@] ALICE, pp, 5 = 7 TeV -
iz " [®] ALICE, pp, \s = 13 TeV ~
e d/pand 82 reproduced 5°0.0025 [] ALICE, pp, 15 = 13 TeV, HM ﬁg//_::
+ - ' :
E 0.002_— —
0.0015[- =
0.001~ =
0 0005:_ — ToMCCA B
' = — - Sun etal. (PLB 792 (2019) 132-137)
0 | -
1 10
<chh / dnlab>lr7lah|<0.5
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m ToMCCA
,H Multiplicit(y) dep(e:n(d:ent results .I.I-m

Putting the source size back into TOMCCA.:
e 5 TeV data reproduced (as expected)

a T -
e 13 TeV dataalso reproduced —not part of ~ © | piA-075Gevic [8 ALICE.pp, (5=5Tev
the fitting procedure! % yI<05 e gy
PP, VS = €
e d/pand B, reproduced e i (%) ALICE, pp, 15 = 13 TeV, HM
Q
102 -
—tomcca b TIN !
[ ey Bellini et al. (PRC 99 (2019) 054905) -
L L (I |

il 10
(@N_ /dn )

lab®|m | <0.5

EMMI Rapid Reaction Task Force - April 10" Coalescence and Correlations Maximilian Mahlein 36



C ‘ mﬁ ToMCCA
Multiplicity dependent results

Putting the source size back into TOMCCA.:
e 5 TeV data reproduced (as expected)
e 13 TeV data also reproduced —not part of
the fitting procedure!
e d/pand B, reproduced
e Minimum bias also reproduced

TUTI

1.00}

L o e e e e o

Deuteron Spectra
—+ ToMCCA ]

5 ALICE PRC 97, 1
024615 (2018) d+dbar/2

0.75
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PR I I Y
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v b b b 1
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B U @ﬁ Multiplic-:li-t(y) Mp(e:n(d:eﬁt results .I.I-m

Putting the source size back into TOMCCA.:
e 5 TeV data reproduced (as expected)
e 13 TeV data also reproduced —not part of &
the fitting procedure! >
e d/pand B, reproduced Z |
©
o)
&

4 I -‘ Vel = Tl sl ESES S A SR B ST L e B S S
Deuteron Spectra
—+ ToMCCA ]

5 ALICE PRC 97, 1
024615 (2018) d+dbar/2

e Minimum bias Also reproduced

Use this model to 12‘5’
extrapolate to T H M :
arbitrary energies 1.00- mHWH H ]
(only depending on o.75>—...k“..;.‘..;.m.;.,..—
the multlpI|C|ty') 0.0 05 1.0 15 2.0 2.5 3.0 pT3i?3eV4/lco]
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C ‘ mﬁ ToMCCA
Sneak Peak: PbPb and Hypertriton

2-body coalescence (d+A — $H)

n05——
8 b3 S - N | — Sun et al 3-body
p(q 0-: 5 e—b q . == Sun et al 2-body
’ /2 " ---- thermal model 3Vc
(b* +20%) 04" mm ToMCCA 2-body ]
- mE ToMCCA 3-body 2
b=, /279 x10fm~4.7 fm I ALICE pp 13 TeV HM 7]
0.3 -# ALICE pPb 5.02 TeV 0-40% s g
" & ALICE PbPb 2.76 TeV 0-10% e
3-body coalescence (p+n+/A—H) o
64 b° Ssy 12 (k21 ‘
P k ) ) = = (k1+q1)
by 0 o= G oty 575 01/
b=4.9fm [
Sy = CHPHO /(D) o s |
| / Spin-lsospin factor: 10t N
3He from Sun et al. -2/9 (3body) {dNen /Aol <0.5
Np=0.84 (const.) -3/8 x 1/3 (2 body)
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mﬁ ToMCCA TI.ITI
Sneak Peak: PbPb and Hypertriton

Extend Model to PbPb:
e Source from ongoing ALICE analysis
e Protons tuned in similar fashion as pp
e Ignore angular correlations for now
(much weaker in PbPb)
e Model fails to reproduce data

7-_‘ | [ O T ) S LR L S N [ N ‘_\ \JPRLC RN D O S U I S | ‘_-
’ (d + d)/2 Spectra 0-5%
—| ToMCCA =

i ALICE PRC 107,
0649905 (2023)

pr [GeV/c]
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m ToMCCA TI.ITI
ﬁ Sneak Peak: PbPb and Hypertriton

Extend Model to PbPb: D;
e Source from ongoing ALICE analysis '8‘008

° w 3.0( — T
Protons tuned in S|mllqr fashion as pp > 7 \/oMCCA/AUCE
e Ignore angular correlations for now < 25l Centrality class:
i <0 |- 0-5% |~ 40-50% |
(much weaker in PbPDb) S L s20% -+ Eoso% ]
e Model fails to reproduce data =20 - 60-70% |
e Rescattering/Regeneration in the =  [po-s0% |
hadronic phase? 1.5 .
e Proton-neutron Pon correlations? i
1.0
0.5~ =
, ™
0% 1 2 3 a5 e

pr [GeV/c]
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mﬁ Discussion TI.ITI
Summary of discussion points

Pearson Number Correlation

Uncorrelated | String Quark Tuned
Emission Fragmentation recombination | Emission
Pon 0 -0.052 -0.058 -0.024

Ap(Nch) and AP(pT), pp=2pA scaling
Source size predictions

Extrapolation of this model to lower energies
Hypertriton size parameters

Failure in PbPb

OIRCIN-=NCORN
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Additional Slides
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PbPb Protons TI.ITI
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S, full range TI.ITI
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S, full range TI.ITI
STAR Au + Au -> Deuterons Vs = 200 GeV
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