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TI.ITI Overview %

ALICE
The goal

Study the interaction between a proton and multi-strange baryons ="(ssd) Q7 (sss)
A fundamental problem in hadron physics (e.g. relevant for the nuclear equation of state)

The theory
e Lattice QCD potentials (HAL-QCD Collaboration)
o p-=" predicted attractive interaction

— Consequences for the possible appearance in neutron stars
p-Q: predicted very attractive interaction
— Opens the door for a NQ di-baryon

L]
The experimental knowledge
e p-=" hypernuclei (Kiso event) k. Nakazawa et al. PTEP 2015, 033D02
. Femtoscopy by STAR in Au-Au collisions S74r Collaboration. Phys. Lett. B790 (2019) 490-497



https://academic.oup.com/ptep/article/2015/3/033D02/2948241
https://www.sciencedirect.com/science/article/pii/S0370269319300802?via%3Dihub

TI.ITI Femtoscopy @ ALICE %

ALICE

Scheme based on VOAand TOA |5 e Data set:

Int.J.Mod.Phys. A29 (2014) 1430044 pp 13 TeV (1000 M high multipl. events)

e Direct detection of charged particles
(protons, kaons, pions)

e Reconstruction of hyperons:

= > AnmT —pr
Q" - AK™ > pr K~

A" VOC and TOC

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

e The purity of the protons is > 99%
e The purity of =" is 92%
TOF e The purlty of O is 75%


https://www.worldscientific.com/doi/abs/10.1142/S0217751X14300440
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Femtoscopy  source tuncion s

Overview o N

W (k,7)
two particle wave function

Statistical definition = Experimental definition Theoretical definition
P (Ba> Pb) N k* e 2 koo

:P(ﬁa)?(ﬁb) Nuixed (k™) B f

\f Relative distance / reduced momentum in

Single-particle momenta the rest frame of the pair

e Modelling/fitting performed using CATS
Eur.Phys.J. C78 (2018) no.5, 394

®

ALICE


https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-018-5859-0

FemtOSCOpy Source function S(7) %

Overview 0 ALICE

C(k*) 3

'/
5\ f Measure the
‘G 'rfx/ correlation function € (k™)

LP(k r)
two particle wave function

f Small collision systems (pp) Theoretical definition

probe the “inner” part of the R 2 k* =00
interaction. j S(7) |\{J(k*, F) | d37 —
Assumption: The source is

similar for all produced baryons.

—

.

Further details in the talk of Prof. Laura Fabbietti Relative distance / reduced momentum in
the rest frame of the pair

e Modelling/fitting performed using CATS
Eur.Phys.J. C78 (2018) no.5, 394 6



https://indico.cern.ch/event/792436/contributions/3570588/
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-018-5859-0

Fixing the source
From p-p correlations

The effects of short-lived resonances are

®

ALICE

modeled by assuming a “core” Gaussian &
source, from which resonances and
primordial particles are emitted. 8

1.3 Fit parameters: — ALICE Preliminary
a€[0.65,0.83]

be[-1.2,-22] Pp\s=13TeV
c€[0.36,066] igh-Mult. (0-0.072% INEL)

ore f

The resonances are added to the “core == op (AV18)

= p-A (NLO)
Bl roe=a-<m>P+c
3o fit to p-p

Fix the value of r__ _ of each particle species
based on their <m_>

p-=":r, .= 0.80 £ 0.03 fm
r« = 0.92 fm (Gaussian)

p-Q:r =0.73+0.05 fm
r« = 0.85 fm (Gaussian)

1 12 14 16 18 2 22 24 26

m; (GeV/c?)



TI.ITI N-="Interaction

ALICE




TI.ITI N-="Interaction

ALICE

No

Difficult




HAL-QCD -~

TI.ITI N-="Interaction

ALICE
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« HAL QCD Potential % 0
* NEW: Potential by Nijmegen group -50
-100}
~150} ESC16: Phys. Rev. C 99, 044003 -
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https://aip.scitation.org/doi/abs/10.1063/1.5118370
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.99.044003

TI.ITI Results for p-=" %

ALICE

Published results for p-Pb collisions
Phys. Rev. Lett. 123, 112002 (2019)
“First Observation of an Attractive Interaction between a Proton and a Cascade Baryon”

~ 2.6 —— »
X L _ .
S 04 = ALICE p-Pb \/ Sy = 902 TeV =
- O pZ @®pE .

22 : : —

5 C Coulomb + HAL-QCD ]

- Coulomb .

1.8F =

18 Y p-Z sideband background =
1.4F % 3 3

» ’¢¢¢ o o .

1= B e

: 1 I L 1 1 1 I 1 1 1 1 I:

O'80 100 200 300

k* (MeV/c)

11


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.112002

TI.ITI Results for p-="

Published results for p-Pb collisions ALICE
Phys. Rev. Lett. 123, 112002 (2019)
“First Observation of an Attractive Interaction between a Proton and a Cascade Baryon”
52.6_ — 1t T T T T T ] i 26 T T L
3 ALICE p-Pb |5, = 5.02 TeV E S o4b ALICE Preliminary — NEyy
C — ==t ] C pp Vs =13 TeV :
C O p-E ®@p-E ] L . 4
22F - - 2.2H High Mult. (0-0.072% INEL) 3
5 f_ — Coulomb + HAL-QCD —f 5 E 8l p-= ©pE’ E
- n Coulomb . 18 | ~ Coulomb + HAL-QCD E
F p-Z sideband background . : % ~ Coulomb + ESC 16 .
eE E 1.6 - Coulomb =
1.4F ‘ 4) — 1.4F * p-Z sideband background
12F " E 1.2 = =
C 2 "¢ (:) o} o) o . C 1 . st @0 -0 o ]
1E e gy 1| R —— S o
: 1 | 1 1 1 1 | 1 1 1 1 |: 0_8 C 1 1 | 1 1 L 1 | 1 1 1 1 17
08 100 200 300 0 100 200 300
k* (MeV/c) k* (MeV/c)
e An enhanced statistical significance of the agreement with Lattice calculations™
e The ESC 16 is excluded => important for hypernuclei studies
12

*) Nucl.Phys. A967 (2017) 856-859


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.112002

TI.ITI Results for p-="

/ p-E potential in pure neutron matter

HAL-QCD: AIP Conf.Proc. 2130 (2019) no.1, 020002

In medium: Many body interaction,
average = Single particle potential (U_)

Lattice QCD:

Prediction for repulsive U_~6 MeV in
pure neutron matter

=> The existence of = in neutron stars
is disfavored.

"
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e An enhanced statistical significance of the agreement with Lattice calculations™
e The ESC 16 is excluded => important for hypernuclei studies

*) Nucl.Phys. A967 (2017) 856-859
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.112002
https://aip.scitation.org/doi/abs/10.1063/1.5118370

TI.ITI Models for the p-Q interaction %

ALICE

e Lattice potential with physical quark masses (582 channel) Phys.Lett. B792 (2019) 284-289

o m_=146 MeV/c?
o m, =525 MeV/c?

e Sekihara: Meson_exchange model (582 Channel) T. Sekihara et al., Phys. Rev. C 98, 015205 (2018)
o  Short range attractive interaction fitted to previous HAL-QCD scattering parameters

: .
200 — P
Model pQ b.mdmg energy
(strong interaction only)
% 1.54 MeV
- p-= HAL-QCD .
5 ~200 = Sekihara 0.1 MeV
>y p-Q HAL-QCD
+1 MeV with Coulomb
=400 — —— P-Q" Sekihara =
— Models provide so far only °S, channel (weight %)
-600 R . ST T R .



https://www.sciencedirect.com/science/article/pii/S0370269319302199?via%3Dihub
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.98.015205
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ALICE

— T T T T T e “Coulomb only” scenario discarded
: ALICE Preliminary : by ALICE data (> 6 o) showing the
- pp \s =13 TeV - attractive character of the
[ High-Mult. (0-0.072% INEL) n interaction _
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TUTT Resuits for p-o ®

ALICE

_%// AlLICE_PreIiminary
/%% Eli)gh-M:JIt. (0-0.072% INEL)

“Coulomb only” scenario discarded
by ALICE data (> 6 o) showing the
attractive character of the
interaction

C(k*)

®»

| a\

5 E_ - ) . _E e More attractive than p-="

F // Pl Bt . e Large uncertainties on the theory
a4l // ////////////// Coulomb + Sekihara ( 82+3S1) 7 due to the 381 channel

: / Coulomb + HAL-QCD (°S,+°S) 1 e Precision of ALICE data exceeds
3k Wil Goulomb — the theoretical predictions

E //////% //// ------ p-Q ® p-Q sideband background i
2 ", -

- /////%/7/////////// gy . p-Q:r_ =0.73 +0.05 fm
[ e — MW%JM/M@W/m@mm@mm@ @iy rC:rre= 0.85 fm (Gaussian)

n C. Ly d

0 100 200

k* (MeV/c)
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Summary and outlook

ALICE

ALICE delivers the first precise data to test p-= and p-Q interaction

Both system show an attractive nature of the strong interaction

p-= is well described by lattice computations, which are compatible with stiffer
equation of state

p-Q is not compatible with a large binding energy

p-Q is very sensitive to the source size
Important to study different collision systems

Improve the systematic uncertainties

Study the p-Q correlation for different collision systems (source sizes), e.g. p-Pb
Study p-=*

Run 3/4 will provide even higher statistics:

Achieve higher precision

Study additional isospin systems such as p-=°
Possibly access Q- correlation

17
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TI.ITI Femtoscopy

Decomposition of C(k*) ALICE

e Determine the amount of impurities and secondaries based on a
data-driven MC study as done in Phys.Rev. C99 (2019) no.2, 024001

p ¢ p v ¥ P p
A\t
Ctot(k*) = Ao\ Gy D A C; D A, C, + -

al x4 4

Correlation of interest Contributions from impurities, secondaries etc.

= Purity (P) from fits to the invariant mass distribution or MC data
= Feed-down fractions (f) from MC template fits
" A =P, fi,P,[i,, where i, , denote the two particles of the i-th

contribution 19


https://journals.aps.org/prc/abstract/10.1103/PhysRevC.99.024001

TI.ITI Reconstruction of =~ and O

ALICE
.. x10°

Data: pp collisions at Vs = 13 TeV P L B
9 o 300 » ]
e Analyzed 10° events 3 [ ALICE Performance % ... signalfi .
() o .y } n
P inliei i - pp\s=13TeV Pt purity = 75 % .
° - i .
High multiplicity trigger %250 - High-Mult. (0-0.072% INEL) ! c=182MeV/c®? ]
L . S 200 :_ - -5 AK O T — AK* '- l. --- background fit _:
9.3x10° =®=* selected candidates Z "L wi<os § £ .
. . —_ o O.5<pT<20 GeV/c + 7]
e identified by =—Amm—(p1T)1T 150 - i i -
e Purity 92%. - P -
— — 100 [~ ;o -
e 3x10% p-=®©p-=* pairs at k*<200 MeV/c - i * .
50 5 . -

1.2x10°% QeQ* selected candidates
e identified by Q—AK—(pm)K. 165 166 167 168 169 _ 17
e Purity 75%. m,. (GeV/c?)
e 0.6x10°% p-Qep-Q* pairs (700 at k*<100 MeV/c)

|
|

20



TI.ITI Reconstruction of =~ and O

ALICE
.. x10°

Data: pp collisions at Vs = 13 TeV ;,\300: T e TR T
e Analyzed 10° events § C ALICE Performance f” ssss ignal i .
: T : . - pp\s=13TeV H urity=75% 3
e High multiplicity trigger %250: High-Mult. (0-0.072% INEL) | % 2:1)/.82 MeV/c® 7
. 3 56 :_ i s AK B T = AR '-' -‘ --- background fit _:
9.3x10° =®=* selected candidates Z "L wi<os § £ .
. - — - 0.5<p_<20GeV/c . .
e identified by =—Amr—(pt)TM 150 - ! Pt -
e Purity 92%. - ;
o 3x10% p-Zop-=* pairs at k*<200 MeV/c 008 i E
50 |~ NS, 4
1.2x10°% Q©Q* selected candidates i | | I"’““I'““«-;I
e identified by Q—AK—(pmK. O e 6T ke 68 17
e Purity 75%. ke (AEVIC)

e 0.6x108 p-Qep-Q* pairs (700 at k*<100 MeV/c)

e sidebands analysis to describe the

background under the signal peak
21



TI.ITI Implications for neutron stars with hyperon content %

ALICE
1
RMF models: EOS of neutron-rich matter with hyperon content
0.1
— use single particle potential at saturation 3
densities as input 0.01 <
2
: S
Q
Unn(po), Uan(po)s|Usn(po), Usn(po) , o g
30MeV | |+30 MeV g oot |
£
% 0.1
= =3
0.01 5
<
! g
5
0.1 | ®
@
0.01 ®
Weissenborn et al., NPA881 (2012) 62-77  0-001

22



TI.ITI Implications for neutron stars with hyperon content %

21— ALICE
+20
RMF models: EOS of neutron-rich matter with hyperon content ;§§ %
+40 ) ©
— use single particle potential at saturation eJ 3¢ oo | /\ 2
densities as input A0 e ' %T;
«Q
@

Unn(po), \UAN(p0),|Usn(po), Uzn(po) ]
-30 MeV +30 MeV

abueyoxe ¢ ou

Repulsive interaction

= Production of = pushed to higher densities 17}
= stiffer EoS, higher masses

Weissborn et al., NPA8S1 (2012) 62-77 9 10 11 12 13 14
R [km] 23



T|_|T| Previous experimental data: STAR %

C40-80’ c0—40

R=

ALICE

Study of the p-Q- correlation function in Au-Au collisions at \/SNN = 200GeV STAR Collaboration. Phys. Lett. B790 (2019) 490-497
Observable: ratio of the correlation function peripheral/central collisions.

Comparison with Lattice QCD calculations (with large masses)

3_ . ) = ]
1
Static Source ] Static Source Au+Au ﬂsNN =200 GeV
& (S,L) = (2,3) fm “ (S,L) = (2,4) fm
s T T o PufD i
% . op  Background
1T i V, i
S - - - V"
—+— ;— —_—V,
oF (@ 41 b 1 4
1 1 1 1 1 | | 1 1 1
2F T . i T -
‘. Static Source Static Source '. Expanding Source
1 (S,L) = (2.5,5) fm ' (S,L) = (3,5) fm 1
1_
Y

(e)

0.05 0.1 0.15
k* (GeV/c)

Test different fits to Lattice QCD data
(delivering three different binding
energies of the NQ):

Binding energy (Ep), scattering length (ag) and effective
range (reff) for the Spin-2 proton-2 potentials [24].
—

Spin-2 p$2 potentials Vi Vi Vi
Ep (MeV) - 6.3 26.9
ag (fm) —112 5.79 1.29
Tefr (fm) 116 0.96 0.65
~—

[24] K. Morita, A. Ohnishi, F. Etminan, T. Hatsuda, Phys. Rev. C 94 (2016), 031901

STAR data favor an with Eb = 27 MeV

24


https://www.sciencedirect.com/science/article/pii/S0370269319300802?via%3Dihub

TUT] HAL-QCD potential with heavy quarks

ALICE

Based on Lattice calculations with heavy quark masses F. Eiminan et al(HAL QCD Collaboration),Nucl. Phys. A928,89(2014)
o m_=875 MeV/c?
o m,=916 MeV/c?

Used in the STAR pQ analysis in Au-Au collisions at \/sNN = 200GeV

Lattice calculations fitted by an attractive Gaussian core + an attractive tail,

varying the range parameter at long distance (b,)

o V": best fit to Lattice calculations

o V,/V,;: weaker/stronger attraction
V(r) = bie ™" + by(1 — e ") (e b5 /r)?

Binding energy (Ep), scattering length (ap) and effective

range (resf) for the Spin-2 proton-Q potentials [24].

Spin-2 p$2 potentials Vi Vi Vi
Ep (MeV) - 6.3 26.9
ag (fm) -1.12 5.79 1.29
Tegr (fm) 116 0.96 0.65

V(r) [MeV]

100

0rf,
-100 |
-200 |
-300 |
-400 |
-500 |
-600 |

-700
-800

K. Morita, A. Ohnishi, F. Etminan, T. Hatsuda, Phys. Rev. C 94 (2016), 031901

———
-
-

—

HAL QCD data ——

e —

v, ---
Vjj =
Vin —-

Coulomb -----

L

0O 02 04 06 038 1

1.2 14 1.6 55



TUTT Resuits for p-o

ALICE

Calculations provide the potential shape for the °S, channel (weight %).

Currently, no model for the other channel in S-wave interaction, S, (weight %).
Requires coupled channel treatment.
Assume two different (~extreme) scenarios:

1.- Complete absorption for distancesr <r,,.

r, chosen from the condition |V(°S,)| < |V(Coulomb)| forr>r,
K. Morita, A. Ohnishi, F. Etminan, T. Hatsuda, Phys. Rev. C 94 (2016), 031901

2.- Complete elastic with a similar attraction as °S,

26



C(k*)
©w &~ o o N

N

e

— ALICE

- T T ] 7 T T ]
- E X - E
o ALICE Preliminary ] S ALICE Preliminary ]
= pp \s=13TeV — 61 pp \s=13TeV —
E High-Mult. (0-0.072% INEL) E E //// High-Mult. (0-0.072% INEL) E
3 11 po 0 po’ E *tl KO po 0 E
- Wi coutomb + Sekinara (°S,) 3 4 :_ //////// N coulomb + Sekinara (°S,+°S,) _:
o Coulomb + HAL-QCD (°S;) ] E ////// Coulomb + HAL-QCD (°S,+°S)) 3
- Wi Goulomb - 3F &/ W coulomb .
E . p-Q © p-Q’ sideband background J . //////% ______ e S — 1
= 7 — ol 3
B - ] 2 N ]
:_ e, - I 7 o : ] :_ Wy M iy e .g..o._:.
o LT C a

c | L]

? 100 K (Moy 0 100 200

(MeVic) K* (MeV/c)
S ALICE Preliminary
6 pp \s=13TeV
High-Mult. (0-0.072% INEL)
° o1 po @ pa’

N coulomb + Sekihara (°S,+3S.)

Coulomb + HAL-QCD (°S,+%S))

i

w
o T[T I T[T T[T T[T T[T T T [TrrT

// W Coulomb .
------ p-Q @ p-Q sideband background
: 2
160 - 260
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TUTT Resuits for p-o

ALICE

C(k*)
w A~ O o N

N}

—L

“Coulomb only” scenario discarded by
ALICE data (> 6 o) showing the attractive
character of the interaction

ALICE Preliminary
p\s=13TeV

%/// —
}’ // High-Mu_It. (0-0;072% INEL)
/////// O p-Q @ p-Q

®)

e .

Precision of ALICE data exceeds the
theoretical predictions

Coulomb + VI (5sz+ss1)
Wi Coulomb + VI ( sz+ss1)

//// //////////////// Coulomb + VIII ( 82+381)

=0.73 £ 0.05 fm (+

CDlIIllllllllIIIIIIIIIIIIIIIIIIIIII

core
///// ------ p—Q' @ p-sf sideband background resonances)
O”” Comparison with the model favoured by
-------- N:”:IU.W:HTZ”w”'mw' e — i D STAR data:

////////////////////// i /////I//////////////////////////////////////////////////////////////////////////////////////////////////// il : VI": A d_h ocC flt t o preVIOUS H AL_QCD
100 200 calculations with non-physical quark

k* (MeV/c) masses with pQ dibaryon E,_ =27

MeV

28



TUT sensitivity of ALICE and STAR data ®

ALICE

e Expected correlation function from heavy quark Lattice QCD potentials
e Smaller radius source offers the ideal conditions to test the models

e Better purity of ALICE data increases the sensitivity of the test ourity 75% (ALICE)
5 F *r * = r [ & ¢ «~ =« [ 9 i T ¥ * &= ¢+ 1 = ¢ & & [ ¥ ge [ F ¢ & & ] —r 1 3
SF Vv, (°s,#°S+Coulomb) E SE ) Vu(S#°S+Coulomb) ] SF Vyu(S,;#°S+Coulomb) 4
BF === I =0.72fm + resonances - 6F 3 6 3
[ —rgauss = 2.5(M (STAR 40-80%) ] : ] : :
S w1 = 5 (STAR 0-40%) 7] SE 7 SF 7
4F -
3F ks
2F b

===

[ 1 L L L l L L 1 L l 1

0 100 200

k*(MeV/c)
29



TI_ITI Sensitivity to the source size

. _ ALICE
Correlation function (LL model)

15

1

0.5

S 0
o

-0.5

-1

-1.5

a, (pQ)~ 3.4 fm, R(AALICE)~0.7 fm, R(STAR)~3 fm

Plot from the presentation of Prof. Akira Ohnishi during the FemTUM19 workshop 30


https://indico.ph.tum.de/event/4361/overview

TI_ITI Correlation function (°S,) with distance cutoff

ALICE

e Correlation function from 5S2 channel with cutoff in r (for r<r_, . =V =0)
e HAL-QCD with physical quark masses (t=12): maximum of the C(k*) for r_ . .= 0.5 fm

cutoff
e For Vl potential (no bound state) C(k*) always increases with decreasing r_

utoff
G T T T T [ T T T T
53 5* . —— No Cutoff T
Q9L V, potential — Cutoff=0.1fm ]| 100
_ —— Cutoff =0.2 fm
[ o =0-72fm +resonances ot - 03fm | 3 T S ———
i — Cutoff=0.4fm | T SRR R B ==
L —— Cutoff =0.5fm _| -
3_ —— Cutoff=0.6 fm | -100
L —— Cutoff = 0.7 fm i
L — Cutoff=0.8fm — -200
L — Cutoff =0.9fm | = HAL QCD data ——
a5 Cutoff=1.0fm | S -300 |
I Cuot = 120m = |/ A—
= - utoff = 1.2 fm B - 3
- Cutoff=1.3fm - ;S 400 5 S2 v
r Cutoff=1.4fm - - |
2r- 8uto§= 15 ;m il 500 J =
[ utoff = 1.6 fm T
- Cutoff=17fm - -600 Vi —-
r Cutoff = 1.8 fm 7
i Cutoff=1.9fm 700 ¢ A
1.51 Cutoff=2.0fm ] 85 Coulomb
I ] 0 02 04 06 038 1 1.2 14 1.6
L i r [fm]
| | | | l | | | | l
0 100 200

k*(MeV/c) 31



)

<€

Fixing the source
From p-p correlations

~ 35
Effects of momentum resolution %
and feed-down contributions are 3

applied to the fit function.

The effects of short-lived
resonances are modeled by
assuming a “core” source, from
which resonances and primordial
particles are emitted.

core
r >

N
o1

\V)

—t

T eore= 0.995 % 0.006(stat. ) T0.92% (syst. ) fm

core

]
ALICE Preliminary

pp (s=13 TeV
High Mult. (0-0.072% INEL)
Gaussian + Resonance source
Ol p-pDpP
— Coulomb + Argonne v (fit)
1.05F b ' ' =

S T\

oIIIIIII|IIII|IIII|IIIIIIIII

100 200 300
k* (MeV/c)
1 1 L 1 I 1 1 1 1 I 1 L 1 1 I 1 1 1 1 I_
50 100 150 200

k* (MeV/c)

ALICE

32



TI.ITI The source function

Effect of short-lived resonances ALICE

e Effects of strong resonances on the correlation function
o Introduction of an exponential tail— non-gaussian contribution P,
o Resonances with cT ~r ~ 1 fm /v
N* (I ~ 150 - 200 MeV) //‘
A (I ~150 MeV)... }Tb
e The modification is different for the distinct particle species
e The amount of resonances determined within a Statistical
Hadronization Model in the canonical approach (Priv. Comm. With Prof.
F. Becattini, see for details J.Phys. G38 (2011) 025002 )

e The momentum of the resonance computed based on the assumption of
a 2-body decay into a final momentum of k*=0

VS.

P,
e P
Pres V}
§ = PYTres = MreSTres 5 '}/‘
b

E(T, Mres7Tres7pres) — %GXP(—g)
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TI.ITI The source function

Effect of short-lived resonances ALICE

Protons As 50g

e For =" and Q no contributions!
e Average mass and average ct determined by the
weighted average values of all resonances A 1462.93 4.69

»0 1581.73 4.28

= Primordial

= From resonances

mct>2fm
1<ct<2fm

mct<1lfm

Particle | Mies [MeV] | Tres [fm]

p 1361.52 1.65
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TI.ITI Gaussian core + resonances

0.5

0.4

41r2S(r) (1/fm)
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= 2 >
p-p (mT) =1.35 GeV/c (RG.O” =1.28 fm)
& 2 -
p-A (m.)=1.55 GeV/c (Re.eﬂ' =1.30 fm)
0 i 2 ]
p-£° (m,)=2.07 GeV/c® (R, =1.12fm)
p-E (m,)=1.85 GeV/c® (Ry,, = 0.92 fm)

" 2
p-Q (m)=2.17 GeV/c* (R, = 0.85 fm)

ALICE
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TUT] The source (based on <mT>)

- Radius for pure Gaussian or Gaussian core + Res. taken from p-p <mT> scaling
with the specific value of average m_ mass for each pair (see slides 11-12)
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TI.ITI Effect on the source when smearing the resonances %

1.02— ‘ p-p correlation Effect of resonance width
§ - Momentum smearing of 20%
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