EMISSION SHAPE EVOLUTION
IN THE MONTE CARLO
MODELS OF HEAVY-ION
COLLISIONS

ACHT, Budapest

oooooooooo




* Results
* EPOS4, UrQMD at STAR energies
e Other
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CORRELATION FUNCTIONS IN FEMTOSCOPY

= inthis analysis: ¥t and m "~

2 \CPWZJJ
q = k1 — kz.
* Eventshape: D(r,K) = [ S(xy, K)S(x,, K)d*p = fS(p +§,K)S(p —g,K) d*p

x1+x2

with average p = and relativer = x; — x5

e With this, C(q,K) =1+ [ D(r,K)e~'"d*r




THE LEVY-TYPE SOURCE FUNCTION

[Csorgd, Hegyi, Zajc Eur. Phys. J. C 36 (2004)], [Csorg6é et al. AIP Conf. Proc. 828 (2006) ]

-
r

[Plumberg & Heinz, Phys. Rev. C 98, 034910]

Source

* In LCMS frame already K-independent:

- D(rpems) = J dQpemsdtD (rpcus)
(note: ;¢ IS the pair-separation vector in the lab frame)
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GAUSSIAN OR LEVY SOURCE?

& SRS . S(r)orD(r)

[Kincses, Nagy, Csanad Communications Physics vol. 8 (55)], 10

[POrfy arXiv:2410.13975v2 [nucl-ex] 22 Apr 2025] 107

_8 L IIII\I\I 1 Ll i1
107 1072

107" 1 10 xR

| Source function from HR model, 0-20%, 0.20-0.36GeV |

—— Core-Core
——Total source

e PHENIX, PRL98
— Gaussian fit

...as it will also appear in the simulations (?)
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MONTE CARLO EVENT GENERATORS
USED IN THIS ANALYSIS

EPOS

 Monte Carlo tool for
simulating high-
energy scatterings

K. Werner: Revealing a deep connection between fac-
torization and saturation: New insight into modeling
PY t d 't' I high-energy proton-proton and nucleus-nucleus scat-

UseS ra I Iona tering in the EPOSY framework, Phys. Rev. C 108,
064903 — Published 6 December, 2023

S = m atriX th eo ry a n d K. Werner and B. Guiot Perturbative QCD concern-

ing light and heavy flavor in the EPOSY4 framework,

modern conce pts of Phys. Rev. C 108, 034904 (2023)

K. Werner Parallel scattering, saturation, and gen-

1 eralized Abramouskii- Gribov-Kanchelt (AGK) theo-

9 erturbatlve QCD and rem in the EPOSY4 framework, with applications for

heavy-ion collisions at \/syn of 5.02 TeV and 200
GeV, Phys. Rev. C 109, 034918 (2024)

K. Werner Core-corona procedure and microcanon-
tcal hadronization to wunderstand strangeness en-
hancement in proton-proton and heavy ion collisions
in the EPOSY framework, Phys. Rev. C 109, 014910
2024
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MONTE CARLO EVENT GENERATORS
USED IN THIS ANALYSIS

| e a1 In the latest version
| ‘ EPOS4:

° treatm e nt Of pa rton K. Werner: Revealing a deep connection between fac-

torization and saturation: New insight into modeling

e

faiffa

nhofa Kavialan NRunoja

high- ton-prot d leus-nucl t-
ladders completely tering in the EPOS} framework, Phys. Rev. C 108,

Suotmen fan"an muinoﬁﬁta 064903 — Published 6 December, 2023
ajoista. : redo ne K. Werner and B. Guiot Perturbative QCD concern-

ing light and heavy flavor in the EPOSY4 framework,
Phys. Rev. C 108, 034904 (2023)

o SatU ratlon Scales leEd K. Werner Parallel scattering, saturation, and gen-

eralized Abramouskii- Gribov-Kanchelt (AGK) theo-
rem in the EPOSY4 framework, with applications for
heavy-ion collisions at \/syn of 5.02 TeV and 200
GeV, Phys. Rev. C 109, 034918 (2024)

K. Werner Core-corona procedure and microcanon-
tcal hadronization to wunderstand strangeness en-
hancement in proton-proton and heavy ion collisions
in the EPOSY framework, Phys. Rev. C 109, 014910
2024

1% bfa.

=

HELSINGIESSN, 1835.
- Peantdtty I, €. Frenclellin ja Pojan tykond.
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MONTE CARLO EVENT GENERATORS
USED IN THIS ANALYSIS

EPOS54 UrQMD

| |
R dlemala

faiffa
npoja Karialan Runoja

et FUnlen R [no ambiguous acronym here]

ajoista.

1% bfa.

==

HELSINGIESSN, 1835.
- Peantdtty I, €. Frenclellin ja Pojan tykond.
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3 | QUICK COMPARISON

A+A

EPOS, UrQMD
* Gribov—Regge-based + hydrodynamics * Microscopic transport model
 Core-corona approach, viscous * Binary hadronic and string interactions

hydrodynamics, jet quenching




10

D(p) ANALYSIS METHOD
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PION PAIR EVENT-BY-EVENT DISTRIBUTION

EPOS4 pion-pion pair source, kTe[0.1 75, 0.225) GeVic,s, = 14.5GeV, 0-10%

102
= 10

EPOS4 pion-pion pair source, k_€[0.175, 0.225] GeV/c,s,, = 62.4GeV, 0-10% EPOS4 pion-pion pair source, k_€[0.175, 0.225) GeV/c,s,,, = 200GeV, 0-10%

B 1o R=(7.14 +0.11)fm 107 R=(7.43 +0.15)fm 10 R=(7.40 +0.13)fm
1 =158 +0.04 o =151 £0.04 f o=153 +0.05
107 e - . 04 | 1 10 =t N=1.02 003 | = 10z AR N=1.01 +0.03

107°
10°°
107
10°°

10_12 1 IIIIII| 1 \\Illll 1 L1 I\Ill 1 1 I\I\Jllll 10_12 1 IIIIII| 1 IIIIII| 1 L1111 | | | II\'!‘Illl 10_12 1 III\II| 1 L1l 1 1 II‘}\I\'
1 10 10? 10° 1 10 102 10° 1 10 102 10°

p [fm] p [fm] p [fm]




PION PAIR EVENT-BY-EVENT DISTRIBUTION
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UrQMD pion-pion pair source, kTe[0.1?5, 0.225] GeVic,|s,,, = 3p0 GeV, 0-10% UrQMD pion-pion pair source, kTe[0.1?5, 0.225] GeVic (s, = 3p5 GeV, 0-10%

— -2 E — -2
S 107 = 10
A 100 R=(5.91 +0.08)fm 8 1oL 4 R=(6.17 +0.06)fm 8 103
____________ l bt @ =1.69 *0.05 Mﬂ @ =165 +0.04

104 i N=1.01 +0.05 104 % N=1.00 +0.04 101
10 2/NDF = 34.5 / 62 10°F ¥2/NDF = 52.2 / 62 10
. L. = 99.82% N L. = 80.92% .

10 10°°E 107
107 t\L 107 107

E by
10°® \\ 10k \\ 1078
10°° \ 107° — N 107°
107 1070 1071
\ = *
1 0_11 \\\\ ‘ 1 0—11 é_ \\\ 1 0_11
10712 | I T ] 1 1 IIIII‘ 1 L III‘ I\I\-II\Ill 10712:—\ L1111l 1 II\IHl 1 | | 1 1 1 I\\III\‘ 10712
1 10 102 10° 1 10 102 10°

p [fm] p [fm]

UrQMD pion-pion pair source, kTe[0.425, 0.475] GeVle,s,, = 4p5 GeV, 0-10%

R=(4.18 +0.08)fm

o =1.69 +0.06

N=1.04 +0.06

Z2INDF = 47.3 /62
L. = 91.56%

-
b

10 102 10°




o vs R, 0.575<K <0.625, \s=11.5GeV 13/23

FIT PARAMETER AVG. & STD. DEV.

—_ 11 2
E F
“ 10 1.8
= 1.6
9
c 1.4
81—
- 1.2
U= 1
B =" . 0.8
- = [ | - "
: - - - - -- - - .
i R
: - --- | ] -
i - N
B 0.2
| | N | | Louo 1y 0
02 04 06 08 1 12 14 16 138 2

within uncertainty
* R decreasing with Kt




14/23

EPOS4 a(Kr), R(K7)

o vs K. for all energies, 0-10% R vs K for all energies, 0-10%

1.6

1.4

1.2

1
0.8

0.6

7. 7GeV
0.4 - 9.2GeV
- 11.5GeV
- 14.5GeV
- 19.6GeV
0.2| - 27GeV
62.4GeV

0+EDOGBV |||i||||i||||i||||i||||i|||| —+— 200GeV IIIillllilllli""i""i""

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.1 0.2 0.3 0.4 0.5 0.6 0.7
K; (GeV/c) K; (GeV/c)
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EPOS4 a(K;) CENTRALITY DEPENDENCE

o vs K. for all energies, 0-10% o vs K. for all energies, 10-20%
i 2

1.8 18

1.6 5 | ' : | 1.6

14 i | : 14

—a 7. 7aeVv : : ; ; ; ; —a 7./ aeV :
- 11.5GeV | 11.5GeV
537 N T N R sy
0.2| " 27Gev 02| 27Gev
62.4GeV : : : : : 62.4GeV
- 200GeV — 200GeV

0 L1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 0 L1 1 | L1 1 1 | L1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
K; (GeV/c) K; (GeV/c)

06 06
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EPOS4 R(Kt) CENTRALITY DEPENDENCE

R vs K for all energies, 0-10% R vs K for all energies, 10-20%

+2UOGEV 11 | E 1 1 1 1 E 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 +2UOGBV
0.1 . . . . 0. 0.7 0.1
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URQMD a(K7), R(K;)

OL(KT), \Syn=4P5, 0-10% R(KT), Vsyn=4P5, 0-10%

1L 1 1 1 | 11 1 1 | 1L 1 1 1 | I | L1 1 1 | 1L 1 1 1 | 11 1 1 =1 1 1 1 E 11 1 1 | 1L 1 1 1 | I | L1 1 1 | 1L 1 1 1 | 11 1 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
K, (GeVic) K, (GeVic)




avs R, 0.275¢<K <0.325, VS =27GeV

; 5 18/23

K1-AVERAGED RESULTS

=) ~J
|\H\‘I\Ill\l\\‘\\II‘III\lHI\‘IIIIl\II\
1
:-l.
. Tl
1 ]
Yo
1 ] -.
w

4 0.5
obtained aF
_II\|\II‘I\I‘II\‘I\I‘I\I‘III‘I\I‘II\'\II 0
0 0.2 0.4 0.6 0.8
o
summing all K ranges
o vs R, 0-10% cent, 27GeV
alpha_vs_R_summed
K -averaged « vs energy s e 501
X 1.58F 10— :Z::; 154:1
g » I Std Dev x 0.1188
1.56 = a— Std Devy 0.9151
1.54 E
= 8=
1.52 = E
- n 7E
= N ™ - .
. ﬁj
- [ | C
- 5
EI . | | = -
- 4 .
= s ;
: _II\|\II‘I\I‘II\‘I\I‘I\I‘III‘I\I‘II\'\II
= 0 0.2 0.4 0.6 0.8

2
Sy (GeV), 0-10%



RESULT: EPOS4 & URQMD AT RHIC ENERGIES

EPOS4 & UrQMD 0-10% n*n*

1.75

1.7

1.65

1.6

1.55

1.5

1.45

1.4

1.35

—a— 0-10% cent, EPOS4

—a— 0-10% cent, UrQMD

1.3

—y

[ 1 L 111
10° 10°

s, [GEV]

0.6
0'4:—035"'V_°14
0.2-

- -l- 0-10% Au+Au T
- 5 0-10% Au+Au, ©
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— & 0-10% cent, EPOS4

—a— (-10% cent, UrQMD

1 10

102




RESULT: EPOS4 & URQMD AT RHIC ENERGIES

fixed-target mode

* Different trend from the data both in
UrQMD & EPOS4 results

0.8
0.6
0.4
0.2

- t mode

k 0-10% Au+Au, Tt

) &

| b e

] L

collider mode

0-10% Au+Au,
0-10% Au+Au, ©'r*

0.85+|s,

20/23

—& 0-10% cent, EPOS4
—&— 0-10% cent, UrQMD

—
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ANOTHER RESULT: URQMD AT NA61 ENERGIES

=24
5 2.2

[The NA61/SHINE Collaboration, arXiv:25603.22484v2
[nucl-ex] 31 Mar 2@25]

* Different trend compared to data

Gauss
% ;

134 GeV/c

I ? T ?
: t —— & S
194 GeVie 404 GeV/e
304 GeV/c 754 GeV/c 1504 GeV/e

o o e e o - -



SUMMARY

A Y {
ClhClia

* Next steps: correlation afterburner, higher
statistics

0.8
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;_ * 0-10% Au+Au, Tt -~ & 0-10% cent, EPOS4
0.6 + 0-10% Au+Au, n —&— 0-10% cent, UrQMD
"N & 0-10% AutAu, '
0.4 o s5ea o
0'2:_ Lol Ll 1 ol 1
1 10 102 10°




EPOS4 & UrQMD 0-1

export EPOSVSN=!.0.

#export EPOSVSN=U4.0.0

export MYDIR=$PWD/

export EPO=${MYDIR}epos${EPOSVSN}/

#export LIBDIR=${EPO}bin

#export OPT=./

#export HTO=./

#export CHK=./

wget https://box.in2p3.fr/s/g8aNMit2fKXLHYP/download/epos${EPOSVSN}.tgz # 1.0.3
#wget https://box.in2p3.fr/s/HrmwKaCQemGECk/download/epos${EPOSVSN} .tgz # 4.0.0
tar -xzvf epos${EPOSVSN}.tgz

#export path=$ROOTSYS/bin:$FASTSYS/bin:$path

export PATH=$ROOTSYS/bin:$FASTSYS/bin:$PATH

#export COP=BASIC

#export LD_LIBRARY_PATH=$ROOTSYS/lib:$R0OOTSYS/lib/root: /usr/local/lib:$LD_LIBRARY_PATH

export LD_LIBRARY_PATH=$HEPMC3_DIR/Llib:$FASTSYS/lib:$ROOTSYS/1lib:$ROOTSYS/Lib/root: /usr/local/lib: $LD_LIBRARY_PATH

#cd $EPO # worked with epos 4.0.0
#rm —Rf $LIBDIR && cmake —BSLIBDIR -DHepMC3_DIR=$HEPMC3_DIR/share/HepMC3/cmake && make —C$LIBDIR —j3
#od ..

—&— 0-10% #rm epos${EPOSVSN}.tgz
0-10% cent, EPOS4 #chmod -R a=rwx epos${EPOSVSN}

—&— 0-10% cent, UrQMD # run it: ‘
#${EPO}scripts/epos -root optnsfile

# EPOS 4.0.3
mkdir epos_build && export BUILD_DIR=${MYDIR}epos_build
mkdir epos_install && export BIN_DIR=${MYDIR}epos_install

cmake -S $EPO —-B $BUILD_DIR -DCMAKE_INSTALL_PREFIX=$BIN_DIR —-DCOMPILE_OPTION=BASIC -DCMAKE_BUILD_TYPE=Release -DFAS
cmake —build $BUILD_DIR -j8

cmake —install $BUILD_DIR

ctest —test—dir $BUILD_DIR —verbose

# You run the code via

# SBIN_DIR/bin/epos -root myfile

# or

# $MYDIR/epos_install/bin/epos -root prueba_E0S2
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BACKUP SLIDES
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TODQO: CORRELATION AFTERBURNER

C(k) generated with CRAB from EPOS dataset

Parameters:

A =0.88 +0.10

R = (6.21 + 0.57) fm
o =1.12 + 0.07

Cuts:

0.15< P, [GeV/c] < 1.0

Il < 1.0

0.275< K, [Gev/c] < 0.325

parameters
* Efficient 3D processing possible
* Work-in-progress

0 20 40 60 80 100
k [MeV/c]
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EPOS4 R((KT))

( EPOS4 & UrQMD 0-10% e )

R [fm]
o
B

5.8

5.6

5.4

.2
> —&— 0-10% cent, EPOS4

—&— 0-10% cent, UrQMD

4.8

4.6

102 10°
(5 (GeV)




EPOS4 a((Kr))
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1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

EPOS4 & UrQMD 0-10% n*nt

—_—

10

102

10°

[y [GeV]




EVENT-BY-EVENT
PION SOURCE
UNCTION LEVY
TS

VSNN =7.7 GeV

EPOS4 pion-pion pair source, kTE[0.1?5, 0.225] GeV.»’c,'.|m =7.7GeV, 0-10%

R=(6.54 *0.25)fm
@ =134 +0.08
N=1.05 +0.07

"M, 22/NDF = 31.6 / 52
L. = 98.86%

I\
Y
~
s
~
a
s
~
y
~
s
~
Y
~
kY
~
a
~
LY

NN
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EPOS4 pion-pion pair source, kTE[0.1?5. 0.225] GeV_.w’c,'u's_: 7.7GeV, 5-10%

@ 1072

0 103
107
107°
10°®
1077
10°°
107°
10—10
10—11
10—12

EPQS4 pion-pion pair source, kTE[0A225‘ 0.275] GeVic,s, , = 7.7GeV, 0-5% EPOS4 pion-pion pair source, KTE[0.225. 0.275] GeVic,|s,, = 7.7GeV, 10-20%

1072 = 107
R=(7.06 +0.10)fm
0=157 +0.05
N=098 +0.05
2/NDF = 44.4 / 52

=
o 19

R=(5.60 +0.17)fm

=155 +0.10

N=1.04 *0.07

X?NDF = 25.2 / 52
L. = 99.94%

NN

R=(6.54 +0.25)fm
0=134 +0.08
N=1.05 +0.07

"M, x*/NDF = 31.6 / 52
L. = 98.86%

I
Y
~
\
~
n
y
~
s
~
Y
~
Y
~
Y
~
a
1y
N

EPQS4 pion-pion pair source, kTe[OJ 75, 0.225) GeV/e,f5, = 7.7GeV, all%

R=(6.54 +0.25)fm
o=134 £0.08
N=1.05 +0.07




EVENT-BY-EVENT
ON SOURCE
UNCTION LEVY

D

TS

EPOS4 pion-pion pair source, kTe[0.1?5, 0.225] Gerc,u'sNN =9.2GeV, 0-5%

— 402
a2 10

Qo 1903

107°
10°®
1077
107°
107°
1 0—10
1 0—11
1 0—12

| R=(6.02 +0.15)fm
ih o.=1.50 +0.08
N=1.03 +0.07
2/NDF = 36.7 / 52
IF = 94.67%

III| 1 \\\(Illl

1

10 10° 10°
p [fm]

EPQS4 pion-pion pair source, kTs[nA275. 0.325) GeVic,|s = 9.2GeV. 10-20%
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EPOS4 pion-pion pair source, kTe[0.225, 0.275] GeV/c, fsNN =9.2GeV, 5-10%

= 1072
Q 103 R=(6.33 +0.16) fm
_______________ 1_ o=149 +0.06
107 1L N=1.02 +0.05
107° 2/NDF = 26.2 / 52
L. = 99.89%
107°
1077
g ]l
10 \\
107° S
10710 N .
10-11 N
10712 L1l 1 IIIIII| 1 Lt ahh |
1 10 102 10°

EPOS4 pion-pion pair source, k_€[0.225, 0.275] GeVie, s, = 9.2GeV, all%

—_ 2 =
s 10 E

S 10k

T

2
Eonl

= 107E
R=(6.44 +0.16) fm 8 10°k
0 =126 +0.06 E
N=1.15 +0.08 1078
2/NDF = 22.6 / 52 10°°E
L. = 99.99% E

10k

10‘6;
10’72
10‘@
10’9;
107k

1071

TTERETR | 1072 E L L,

1

10

R=(6.33 +0.16) fm
o =149 +0.06
N=1.02 *0.05
2/NDF = 26.2/ 52
L. = 99.89%

102 10°
p [fm]

p [fm]

EPQS4 pion-pion pair source, kTe[O.ZES. 0.275) GeV/e,fs = 9.2GeV, 0-10%

= 1072
SR
107
10°
10°°
1077
10°®
10°
107"
1 0711
10—12

R=(6.33 +0.16)fm
o=149 +0.06

T TN Y] T T Ty A= T

N=1.02 +0.05
2/NDF = 26.2/52
L. = 99.89%

iy

1

10 102 10°
p [fm]
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EPOS4 pion-pion pair source, kTe[0.1?5, 0.225] GeV/c s, = 11.5GeV, 0-5% EPOS4 pion-pion pair source, kTe[0.1?5, 0.225] GeV/c, s, = 11.5GeV, 0-10%
— -2 — -2
= 10 = 10
Q 193 R=(7.35 £0.18) fm Q 13 R=(7.35 £0.18)fm
{ | 0 =150 +0.05 } | 0 =150 +0.05
1074 e i Hr*f N=1.01 +0.04 1074 e i H{“ N=1.01 £0.04
1075 2/NDF = 43.9 /52 1078 2/NDF = 43.9 /52
- - L. = 78.07% L. = 78.07%
10°® 10°®
D 1077 1077
ON SOURCE
8 M,
1 0—9 \\\ 1 0—9 \\\
p— 7 \,‘ \\
FUNCTION LEVY “ “
10—11 \‘\t ‘ 10—11 “\r ‘
— 10712 1 IIIIII| 1 1 IIIII| 1 | \\\T |N| 10712 1 IIIIII| 1 1 IIIII| 1 L1 11 \I\'f IN‘
— I S 1 10 102 10° 1 10 102 10°
p [fm] p [fm]
EPQS4 pion-picn pair source, kTs[nAﬂs. 0.225) GeV/e s, = 11.5GeV, 5-10% EPQS4 pion-pion pair source, kTg[o.zzs, 0.275] GeV/c,M: 11.5GeV, 10-20% EPQS4 pion-pion pair source, kTe[O.SES. 0.375] GeV/eys, | = 11.5GeV, 20-30%
— 1072 — 1072%g
R=(6.92 +0.26)fm § 10,3; R=(6.54 +0.21)fm § 10_3; | R=(4.82 +0.35)fm
=140 +0.05 it o =147 +0.08 E H =158 +0.13
N=1.02 +0.06 1074 N=1.04 +0.06 107 N=1.03 +0.08
2/NDF = 27.6 / 52 o5t X?NDF = 44.1 /52 10°E X2/NDF = 32.8/ 52
L. = 99.79% E L. =77.43% E L. = 98.25%
10—6? 10’6?
10*% 10-’%
10°F 10°F
10° 10°F <
10"% 10*‘%
i 10*‘% 10"%
AR AR 1 111 R 1072E 4l Lol ol 1075l A I P
1 10 102 10° 1 10 102 10° 1 10 102 10°
p [fm] p [fm] p [fm]
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EPOS4 pion-pion pair source, kTe[0.1?5, 0.225] GeV/c |5, = 14.5GeV, 0-5% EPOS4 pion-pion pair source, kTe[0.1?5, 0.225] GeV/c, s, = 14.5GeV, 0-10%
_2 —2
Ol Ol
Q 193 R=(7.14 = 0.11) fm Q 193 R=(7.14 x0.11)fm
1 0=158 +0.04 1 o=158 +0.04
—4 -4
10 ..................... 1 h N=1.00 +0.04 10 ..................... 1 |T N=1.00 +0.04
1078 2/NDF = 58.3 / 52 1075 2/NDF = 58.3 / 52
- - . L. = 25.52% . L. = 25.52%
10 107
D 1077 1077
ON SOUIRCE 10°° WH 10° WH
107° \ 107° 3
’ \ kY
FUNCTION LEVY | |
p— Ay Ay
\\ \\
107" | 107" N
hY hY
—12 * 12 *
— 10 1 IIIIII| 1 1 IIIII| 1 | L1 I| | \\\Jllll 10 1 IIIIII| 1 1 IIIIII| 1 1 II\I| 1 \I\JIII‘
— I S 1 10 102 10° 1 10 102 10°
p [fm] p [fm]
EPQS4 pion-pion pair source, kTe[0.225. 0.275) GeV/e,f5, | = 14.5GeV, 5-10% EPQS4 pion-pion pair source, kTg[o.ﬂs, 0.225] GeV/c,M: 14.5GeV, 10-20% EPQS4 pion-pion pair source, kTe[OJ 75, 0.225) GeV/e,fs = 14.5GeV, all%
I~ 102 = 10’25 = 10725
R=(6.44 +0.14)fm 8 joob R=(592 +0.13)fm 3 10k R=(5.92 +0.13)fm
=139 +0.06 - =142 +0.05 E =142 +0.05
N=1.04 +0.06 107 M"W N=1.06 *0.06 107 W N=1.06 +0.06
¥2/NDF = 40.0 / 52 o5t 2/NDF = 50.8 / 52 1056 2/NDF = 50.8 / 52
L. = 88.75% L. =52.18% E L. =52.18%
10°¢ E 1078 E
107k 107k
10k 0%
10°F 10°F
10F 10k
10’”; . 10412, AN
10725 i L Ml I 1025 Ll Ll 1026, it | bl Dol
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@vs R, 0.325¢K <0.375, \5,=7.7GeV

@vs R, 0.375¢K <0.425, \5,=7.7GeV
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IMPACT PARAMETER (BIM) AND NPART
DISTRIBUTIONS, +/Syny = 7.7 GEV

EPOS4 pion multiplicity,  ysy, = 7.7GeV




IMPACT PARAMETER (BIM) AND NPART
DISTRIBUTIONS, /Syny = 9.2 GEV

EPOS4 pion multiplicity, sy, = 9.2GeV
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DISTRIBUTIONS, +/Syny = 11.5 GEV

EPOS4 pion multiplicity, /sy, = 11.5GeV




IMPACT PARAMETER (BIM) AND NPART
DISTRIBUTIONS, +/Syny = 14.5 GEV

EPOS4 pion multiplicity, \/s,, = 14.5GeV
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DISTRIBUTIONS, /Syny = 19.6 GEV

EPOS4 pion multiplicity,  ys,, = 19.6GeV
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DISTRIBUTIONS, +/Syny = 27 GEV

EPOS4 pion multiplicity, ys,, = 27GeV
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