N NATIONAL SCIENCE CENTRE RESEARCH
[y POLAND UN“,ERSITV

EXCELLENCE INITIATIVE



Femtoscopy - introduction

statistical model experiment
P12(P1,02 A(q)
CF () =| 2B P2 = [ d*r (G, D)W (G, M) = 5
P1(p1)P2(p2) B(q)
D1, D, - single particle S(q,7) — emission function A(q) - correlated
momentum W(q,r) — pair wave function B(q) - uncorrelated

= — s .
g = |p{ — py| -relative momentum
1 - relative distance between two particles
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Femtoscopy - introduction

statistical model experiment
>y _ | P12 (P1,02) 3 =~ = 7 M |2] = A@)
CF(§) =5 miesl= | d°r S@ DY@ PI|=5 2
1(P1)P2(p2) (q)
D1, D, - single particle S(q,7) — emission function A(q) - correlated
momentum W(q,r) — pair wave function B(q) - uncorrelated
g = |p; — p,| -relative momentum
1 - relative distance between two particles
Kaon correlation functions are sensitive to:
KEK* KIK? KIK™
Quantum Statistical effects | Quantum Statistical effects | Final State Interaction
(QS) (QS) (FSI)
Final State Interaction (FSI) | Final State Interaction (FSI) | - strong interaction (Sl)
- Coulomb interaction - strong interaction (SI)
(COUL)
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Femtoscopy - introduction

statistical model experiment

CF (C_I)) — P12(p1>:p2>) A(C_I))

P;(p1)P2(p2) B(q)
p1, P2 - single particle S(q,7) — emission function A(q) - correlated
momentum W(q,r) — pair wave function B(q) - uncorrelated

g = |p; — p,| -relative momentum
1 - relative distance between two particles
Kaon correlation functions are sensitive to:

K™ K= KIK? KOK*
STTS S
ol * Al effects ' 2 * Al effects ' (o4l * Strong FSI
* QS effects * QS effects i
#ﬂ”f% * Coulomb FSI 5 « Strong FSI 1'02__
1.5 K T
F = %’? I) F A Qiny = 2k° I) s
X wWilngf7, =z L x
(LIS %g"”ff ° : © _
""’ﬁi?ffllﬂfmammHm,,mmw 1 oSy
““HI“HH“HH“H“l||“
. e Theoretical prediction - Theoretical prediction
Theoretical prediction P .96/~ P
| | | | | | | | | | N X E N S Y E— I X R T R Y
0.5 0.05 0.1 q_ [GeVic] k* [GeV/c]
k*[GeV/c]
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R (fm)

Motivation

ALICE, Physics Letters B 774(2017) 64

il

Kaons provide complementary information to
pions:

4l .KI{
'HL‘H

ALICE Fb—Pb‘-.l = 2.76 TeV
[J-—l-[] i
f H H i

H@ﬂaﬂﬁ -

Achasov? parameters 1

e contain strange quarks (larger production of
strange particles is one of the signatures of
.| Qo
| less affected by the feed-down from
o resonance decays

e smaller cross section on reaction with the

ﬁHH@H@ ; HH#H?& ’ hadronic matter
. AN (s
Antonelli parameters A+ H H L
kT:lpT1+pTz

2
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Motivation

ALICE, Physics Letters B 774(2017) 64

il

Kaons can provide complementary
information to pions:

R (fm)

0.2

ALICE P - 276 Tev | * contain strange quarks (larger production of

6 HH%H " . strange particles is one of the signatures of
“UBH g o] . QGP)
T o I | ¢ less affected by the feed-down from
B | R resonance decays
I s perametrs - e smaller cross section on reaction with the
HHH e - hadronic matter
@B@?H H@: Hﬂgﬁ%? -
— ’ . Very interesting:
P . * compare femtoscopic results for all possible
k";jjvfpm kaon combination (KT KT, K2K?, KOK™)

kT=

2 + KOK?* - a, could be a 4-quark state
(a tetraquark)
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Motivation - a5(980) is a tetraquark?

T. Humanic, WPCF 2022, Studing the a, (980) tetraquark candidate using
KOK™ interactions with ALICE at the LHC

Tetraquark a,’ Diquark ay

K_
@)

55 annihilation suppressed

(5

due to geometry

) P

07T
KOK™ SR 0
a A0 0
Akok0 KIKS

A

+ radius ratio from the K2K? analysis of K¢K™ - agreement —

signhature of the tetraquark structure
* A ratio must be close to the unity - ay will be the tetraquark
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The STAR experiment

EEMC | Magnet | MTD | BEMC iTPC

Datasets

Energy /syny | Year Mode
39 GeV 2010 | Collider
200 GeV 2010 | Collider

Au+Au collisions

D. Pawtowska-Szymanska

EPD

— Good particle identification
— Large, uniform acceptance at mid-rapidity

Time Projection Chamber
PID: dE/dx

Tracking
O0<¢p<2m, n|<1

Time-Of-Flight
Time resolution < 80 ps
PID: m?

x10°

o
&

—y
o

140

120

100

80

60

dE/dx [GeV/cm]

40

20

Au+Au

collisions @ 39 GeV (BES-I)
| | | | | | | | | | | | | | | |
-1 -0.5
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Neutral kaon reconstruction

VO - neutral reconstructed particle . . . .
C* — positive/negative charged decay particle Selection criteria for da ughters Pa rticles
r* — positive/negative charged decay particle position
PV — primary vertex Gev C O 2—-—1 4
DV — decay vertex pT [ / ] - -
DCA — d(l)stance of closest approach PvO,, P [GEV/C] 02 —_ 14
pyo — V* recontructed momentum vector pe
rpp — vector from PV to DV 7 I No I <3.0
rp — angle between rpp and pyo -~ N
7 Tpp <
C* Track ,,/ n <05
4 /’
et B DCA to PV [cm] >1.3
/, ;’
4 ,,/
Y e
+ - b
DCAC™ =G w;, /::,¢
% pv 7
& C~ Track 10°® x10°
Extrapolated 2% - _ & £ 10 .. 3000
CtTrack o «@c,/ ’79 s Au+Au collisions @ 39 GeV
Q. N/ )
ol O,
& % 8 — 2500
- - 4 TPC
7
C-—mmnT ¢ 2000
DCAC* -PV— 7 o 6

, _
DCAV PVVPV

1500

¢ DCAC™ - PV 4

1000

' Extrapolated

500
' C™ Track 1

|||I|I||I [TTTTTTTT IIII‘||II|||II||||I|I||I|I|||X

U ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] D

KSO — T[+T[_ (69.20i0.05)% - 0 ’ o0 4°p [GeVd
K? - n°rn° (30.6940.05)%
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Neutral kaon reconstruction

VO - neutral reconstructed particle

C* — positive/negative charged decay particle

r* — positive/negative charged decay particle position
PV — primary vertex

DV — decay vertex

DCA — distance of closest approach

0 pvo,,
pyo — V" recontructed momentum vector pe
rpp — vector from PV to DV 7

s
rp — angle between rpp and pyo d N
L Tpp
C* Track S
' e
” ,¢’
/\i 2 PrD
/, P F

DCACY-C™—— rt e P
’ /’/’
o’ pv 7
PN & C~ Track
* e

Extrapolated & -

= ” o e
G Track’¢ Q,\(/ P
*
-
>
@
-
A WA wa - - ¢
DCAC*-PV— P

0_
DCAV PVWPV

4 DCAC™ - PV

' Extrapolated
C™ Track

K? - ntm~ (69.2040.05)%
K? - n°rn° (30.6940.05)%
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Selection criteria for neutral particles

XVI Polish Workshop

39 GeV | 200 GeV
pt [GeV/c] [0.4 — 2.0]
DCA V' to PV <0.3
Decay length [cm] > 2.0 > 3.0
DCA between
< 0. < 0.
daugthers [cm] =08 = 0.6
Invariant mass [0.475 — | [0.488 —
[GeV/c?] 0.525] | 0.510]
Armenteros | af <0.7
Armenteros gt
(GeV/c] [0.12 — 0.22]
2-3.12.2023




Neutral kaon reconstruction

VO - neutral reconstructed particle
C* — positive/negative charged decay particle
r* — positive/negative charged decay particle position

Selection criteria for neutral particles

PV — primary vertex
DV — decay vertex 39 GeV 200 GeV
DCA — distance of closest approach _
pyo — VO recontructed momentum vector pf,o', P [GEV/C] [0.4 —2.0]
rpp — vector from PV to DV 7 0
rp — angle between rpp and pyo ”’ ® 4 DCA V™ to PV < 03
,&’ Tpp
C* Track . Decay length [cm] > 2.0 > 3.0
P ,4,”’ @
/,::)» v DCA between <08 < 0.6
peAct-c— ro?  oter” daugthers [cm] - -
» ,;:5" Armenteros — Podolanski plot
"' DV/; C~ Track 0.25 X103
Extrapolated 4%\ 7 - . Au+Au collisions @ 200 GeV | —{120
CtTrack o .\@('/ ,’ i
»” ¢ i —100
- 5
’G
A " wn W - - — 0.2 —
DCACT™ - PVH\' | o 5 —180
DCAVO-PV—— ‘ > .
PV Y B o - 60
¢ DCAC™ - PV -:I_ ]
'l 0.15— 40
'Extrapolated =
d C Track : 20
. -
Ky —» m*m~ (69.2040.05)% (1S | E—y-S—
x

K? - n°rn° (30.6940.05)%

+ —_
_ b1 = b1
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Parametrization - K{KY

Gaussian density distribution (includes only QS effects): CF(q;,,,) = 1 + Ae[—Rzgnvq%nv]

A - the correlation strength, R;,y - the size of the particle-emitting source.
Lednicky & Lyuboshitz model includes strong FSI: [Sov.).Nucl.Phys. 35, 770 (1982)]

_ 2 _
1||[fUD|"  4RF(K) 23f (k)
: =1 [_Rlznvqlznv] — F . R. F . R
CF(qlnv) + A( e + 2 | Rinv + \/ﬁRinv 1(qmv mv) \/ﬁRinv Z(anv mv)-
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Parametrization - K{KY

Gaussian density distribution (includes only QS effects): CF(q;,,,) = 1 + Ae[—Rzgnqugnv]

A - the correlation strength, R;,y - the size of the particle-emitting source.
Lednicky & Lyuboshitz model includes strong FSI: [Sov.).Nucl.Phys. 35, 770 (1982)]

2
4Rf (k) 23f (k")
+ \/ﬁRinv Fl (qianinv) \/TTRinv FZ (qianinv)

CF(qinv) =14+ A ‘ Rqumv

| |

QS effect strong FSI through the £,(980) and a,(980) resonances

x2_ 2 2

Fi(2) = [jdx=—=, Fy(2) = ==
* 1 * * * Vr 2 *2
fk?) =5 [fo(k") + f1(K")],  fi(k ) = oo ST 4(m§ + k*?)
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Parametrization - K{KY

Gaussian density distribution (includes only QS effects): CF(q;,,,) = 1 + Ae[—Rzgnqugnv]

A - the correlation strength, R;,y - the size of the particle-emitting source.
Lednicky & Lyuboshitz model includes strong FSI: [Sov.).Nucl.Phys. 35, 770 (1982)]

| 4Rf (k") 23f (k*)
CF(a: =14+ A _Rlznvqlgnv
(qlnv) \/F[Rinv

Fl (qianinv) FZ (qianinv)

\/TTR inv

QS effect  strong FSI through the £,(980) and a,(980) resonances
z e"z—x2 1—e"‘2
Fi(2) = [j dxS—%, Fy(z) = =
* _l * * *\ Yr . 2 *2
F) =5 Ifo() + 1, f10) = oy, s = 4(mf + k2)
GeV GeV
mg, C_Z YfOKI_( Yfonn mg, 7 YaOKI_( YVagnn
Antonelli [1] 0.973 2.763 0.5283 0.985 0.4038 0.3711
Achasov2001 [2] 0.996 1.305 0.2684 0.992 0.5555 0.4401
Achasov2003 [3] 0.996 1.305 0.2684 1.003 0.8365 0.4580
Martin [4] 0.978 0.792 0.1990 0.974 0.3330 0.2220
[1] eConf C020620, THATO06 (2002), [2] Phys. Rev. D 63, 094007 (2001)
[3] Phys. Rev. D 68, 014006 (2003), [4] Nucl. Phys. B 121, 514-530 (1977)
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KYK? femtoscopy at 39 GeV & 200 GeV

! J
2_ K/K? Gauss (QS only) ] KIK? STAR Preliminary 1 KoK? STAR Preliminary
— Antonell Au+Au collisions Au+Au collisions
— Achasov2001 - B
|- - Achasov2003 @ 39 GeV (BES'I); @ 39 GeV (BES'I);
—— Martin 10-70% 0-70%
— STAR Preliminary |
G._E 1.5 Au+Au collisions i
o Il @ 39 GeV (BES-I), |
O I 0-10%
0.4 GeV/c < pt < 2.0 GeV/c i 0.4 GeV/c< pt <2.0GeV/c 0.4 GeV/c < pt < 2.0 GeV/c
I In| <0.5 I In] <0.5 I In] <0.5
1 \ |
i e 1 * i
L | | | | | | | |

Qinv = \/(ﬁ_ E})Z _{El - EZ)Z
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KYK? femtoscopy at 39 GeV & 200 GeV

2_ KoK? - iauss (|C|1-S only) ] KgKg STAR Preliminary I K‘S)K(S) STAR Preliminary
e oo " Au+Au collisions I Au+Au collisions
|- — Achasov2003 @ 39 GeV (BES-l), @ 39 GeV (BES-l),
— Martin | ﬂ 10-70% 0-70%
— STAR Preliminary
- 1.5 Au+Au collisions
L If @ 39 GeV (BES-I),
& 0-10%
0.4 GeV/c < pt < 2.0 GeV/c i 0.4 GeV/c< pt <2.0GeV/c 0.4 GeV/c < pt < 2.0 GeV/c
I In| <0.5 In] <0.5 In] <0.5
1 *
i o !
2 KK! STAR Preliminary i KK? STAR Preliminary ! KIK? STAR Preliminary
Au+Au collisions i Au+Au collisions Au+Au collisions
@ 200 GeV, 0-10% » @ 200 GeV, 10-70% @ 200 GeV, 0-70%
" 215
=) i
S
0.4 GeV/c < pt <2.0GeV/c 0.4 GeV/c < pt <2.0GeV/c 0.4 GeV/c < pt < 2.0 GeV/c
i In| <0.5 i In] <0.5 i In] <0.5
1 \ ‘
A B R B S R RS BT A B RS B
0 0.1 0.2 0.3 040 0.1 0.2 0.3 040 0.1 0.2 0.3 0.4
q [GeV/c] q . [GeV/c] q [GeV/c]

Qinv = \/(ﬁ_ E})Z _{El - EZ)Z
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KYK? femtoscopy at 39 GeV & 200 GeV

2
i KIK?

= Antonelli
= Achasov2001

|- —  Achasov2003
— Martin | +
| STAR Preliminary j

Au+Au collisions
@ 39 GeV (BES-I),

0.4 GeV/c < pt < 2.0 GeV/c

Gauss (QS only)

0-10%

In] <0.5

KIK? STAR Preliminary | | KOK?
Au+Au collisions
@ 39 GeV (BES-I),
10-70%

0.4 GeV/c< pt <2.0GeV/c
In] <0.5

0.4 GeV/c < pt < 2.0 GeV/c

STAR Preliminary

Au+Au collisions

@ 39 GeV (BES-I),
0-70%

In] <0.5
Sty tstewy

I e
[
2
KgKg STAR Preliminary
Au+Au collisions -
@ 200 GeV, 0-10% »
1.5+

0.4 GeV/c < pt < 2.0 GeV/c

In] <0.5

KIK? STAR Preliminary
Au+Au collisions
@ 200 GeV, 10-70%

KJKS

0.4 GeV/c < pt <2.0GeV/c
In] <0.5

0.4 GeV/c < pt < 2.0 GeV/c

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-70%

In] <0.5

0 01 02
q [GeV/c]

Qinv = \/(ﬁ - E})Z _{El - EZ)Z

D. Pawtowska-Szymanska

03 040

0.1 0.2 0.3 0.4
q . [GeV/c]

0.4

FSI is needed to reproduce
the dip structure

XVI Polish Workshop

2-3.12.2023
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KYK? femtoscopy at 39 GeV & 200 GeV

KIK? STAR Preliminary KK? STAR Preliminary
Au+Au collisions Au+Au collisions
@ 39 GeV (BES-1), @ 39 GeV (BES-I),
10-70% 0-70%

rQMD

herminator2

STAR Preliminary
Au+Au collisions
@ 39 GeV (BES-I),
0-10%
0.4 GeV/c < pr < 2.0 GeV/c L 0.4 GeV/c < pr < 2.0 GeV/c
In| <0.5 | In| <05

. ] ¥R L g &

0.4 GeV/c < pt <2.0 GeV/c
In] <0.5

T W e d X

Qinv = \/(ﬁ_ E))Z _{El - EZ)Z
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KYK? femtoscopy at 39 GeV & 200 GeV

UrQMD

Therminator2

STAR Preliminary
Au+Au collisions
@ 39 GeV (BES-I),

0.4 GeV/c < pt < 2.0 GeV/c
In] <0.5

0-10%

KJKJ
Au+Au collisions
@ 39 GeV (BES-I),
10-70%

» 0.4 GeV/c < pr < 2.0 GeV/c
In] <0.5 .

. ' T Nt

KJKS

0.4 GeV/c < pt < 2.0 GeV/c
In] <0.5

STAR Preliminary

STAR Preliminary

Au+Au collisions

@ 39 GeV (BES-I),
0-70%

KJKS

0.4 GeV/c < pt <2.0 GeV/c
In] <0.5

=

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-10%

KIK? STAR Preliminary
Au+Au collisions

@ 200 GeV, 10-70%

0.4 GeV/c < p < 2.0 GeV/c

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-70%

0.4 GeV/c < pt < 2.0 GeV/c
In] <0.5

Qinv = \/(ﬁ - ﬁ)z _{El - EZ)Z

D. Pawtowska-Szymanska

XVI Polish Workshop
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KYK? femtoscopy at 39 GeV & 200 GeV

UrQMD

* Therminator?2

STAR Preliminary
Au+Au collisions
@ 39 GeV (BES-I),

0.4 GeV/c < pt < 2.0 GeV/c

i F e i

0-10%

KJKy

0.4 GeV/c < p < 2.0 GeV/c

STAR Preliminary

Au+Au collisions

@ 39 GeV (BES-I),
10-70%

KJKS

0.4 GeV/c < pt < 2.0 GeV/c
In] <0.5

KJKS

STAR Preliminary

Au+Au collisions

@ 39 GeV (BES-I),
0-70%

0.4 GeV/c < pt < 2.0 GeV/c

In] <0.5

=

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-10%

KJKy

01 0

0.4 GeV/c < p < 2.0 GeV/c

STAR Preliminary
Au+Au collisions
@ 200 GeV, 10-70%

KJKS

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-70%

0.4 GeV/c < pt < 2.0 GeV/c
In] <0.5

2 03 040

q . [Gewc]

Ll
0.2

0.3

q . [GeV/c]

040

01

02 03 04

q_. [Gewc]

Qinv \/(ﬁ_ﬁ)z _{El _EZ)Z

D. Pawtowska-Szymanska

Good agreement of the experimental
points with the models

XVI Polish Workshop
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KOS KOS femtoscopy — centrality dependence

11

— 0 Therminator2 @ Gauss (QS only) 0v/0 0 Therminator2 @ Gauss (QS only)
: Kg Kg O UraMD @ Antonelli : KS KS O UrQMD ® Antonelli
® Achasov2001 ® Achasov2001
- B ® Achasov2003 ] ® Achasov2003
6 ® Martin 6/- H ® Martin
E L [t i
o L e E —Eﬁ E
i o [,J
LA STAR Preliminary Eﬁ - STAR Preliminary DH
- Au+Au collisions ﬁ . Au+Au collisions
u @ 39 GeV (BES-I) B @ 200 GeV
ZOH 1|0 |'2|OHHBIOHH4IOHH50 20|'I'1|0H|'2|0”H3|0|”'4|0| 50
Centrality [%] Centrality [%]
* Visible centrality dependence
Ro-10% > Rio-70%
 Only Gaussian assumption leads to larger R,
showing importance to include Sl
D. Pawtowska-Szymanska XVI Polish Workshop 2-3.12.2023



KOS KOS femtoscopy — energy dependence

R [fm]

STAR Preliminary 0 Therminator2 @ Gauss (QS only)
~  Au+Au collisions :
® Antonelli
_  min. bias events 0 UrQMD
® Achasov2001
N KO KO
s Ixg ® Achasov2003
B ® Martin
1
102
Energy [GeV]

D. Pawtowska-Szymanska

XVI Polish Workshop

* Visible energy
dependence for both
parametrization

R200 gev > R39gev

Source sizes from
models and FSI
parametrizations
consistent within the
range of uncertainty

12
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Parametrization - I(SOKJ—r

Lednicky & Lyuboshitz model includes strong FSI: [Sov.J.Nucl.Phys. 35, 770 (1982)]

D. Pawtowska-Szymanska

2

cF(k) = 1+ 2 |[X9

R

2

_|_

A4Rf (k")
VTR

F,(2k*R)

XVI Polish Workshop

23f (k)

VTR

F,(2k*R)

2-3.12.2023
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Parametrization - I(SOKJ—r

Lednicky & Lyuboshitz model includes strong FSI: [Sov.J.Nucl.Phys. 35, 770 (1982)]

2

+ RS ) F{(2k*R)

VTR

2
eX” —x2

Fi(2) = [ dx , Fp(2) =

Z

Vr

23f (k)

VTR

F,(2k*™R)

strong FSI through the a,(980) resonance

f k) = m, — s — iy, k* —iy.k;’ s = 4(mic + k%)
mg, [%] Yay KK Yaomn

Antonelli [1] 0.985 0.4038 0.3711
Achasov2001 [2] 0.992 0.5555 0.4401
Achasov2003 [3] 1.003 0.8365 0.4580
Martin [4] 0.974 0.3330 0.2220

D. Pawtowska-Szymanska

[1] eConf C020620, THATO6 (2002), [2] Phys. Rev. D 63, 094007 (2001)
[3] Phys. Rev. D 68, 014006 (2003), [4] Nucl. Phys. B 121, 514-530 (1977)

XVI Polish Workshop
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K2K™ femtoscopy at 200 GeV

1.05 1.05 1.05
I KJK* i KOK* i KJK™
1_ 1_ > >, >y * 1_ =~
X STAR Preliminary o STAR Preliminary X STAR Preliminary
i 0.99] Au+Au collisions - 0.99¢ Au+Au collisions i 0.95 Au+Au collisions
© @200 GeV,0-10% | © | @ 200 GeV, 10-70% | @ 200 GeV, 0-70%
- —— Antonelli ! —— Antonell —— Antonelli
0.9 —— Achasov2001 0.9 —— Achasov2001 0.9r — Achasov2001
. —— Achasov2003 i — Achasov2003 - —— Achasov2003
- —— Martin : —— Marti - — Martin
S B N artin S B
0-8% 01 02 03 04 085 0705 03 o4 %% 01 02 03 04
k* [GeV/c] k* [GeV/c] k* [GeV/c]
k™ = |pil = Ip:l

D. Pawtowska-Szymanska XVI Polish Workshop 2-3.12.2023



K2K™ femtoscopy at 200 GeV

14

r T T 1

Illllllll

KIK™

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-10%

—— Antonelli
—— Achasov2001
—— Achasov2003
.—— Martin

08855

k™ = |pil = Ip:l

0.2 0.3 0.4
k* [GeV/c]

T T 1T 1

STAR Preliminary
Au+Au collisions
@ 200 GeV, 10-70%

—— Antonelli
—— Achasov2001
—— Achasov2003

| — Martin

02 03 04
K* [GeV/c]

KIK™

STAR Preliminary
Au+Au collisions
@ 200 GeV, 0-70%

—— Antonelli
—— Achasov2001
—— Achasov2003
— Martin

region of the data

The ay FSI parametrization gives an
excellent representation of the signal

D. Pawtowska-Szymanska

XVI Polish Workshop

0.1

0.2 0.3 0.4

kK* [GeV/c]
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KOS K™ femtoscopy — centrality dependence

STAR Preliminary
Au+Au collisions

® Antonelli
#® Achasov2001
#® Achasov2003

: @ 200 GeV
6 3 ® Martin
'E' - W
= 4
<
2_— N
0_ L ' I T TR N A T SO N SR N N SO R
0 10 20 30 40 50

D. Pawtowska-Szymanska

Centrality [%]

XVI Polish Workshop

* Visible centrality
dependence

Ro-10% > R10-70%

* Achasov2003
pametrization (the
larger ay mass) gives
the larger size of the
souce

2-3.12.2023



Comparison - K?K? and K2K™ - 200 GeV

Antonelli favors ||
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Comparison - K?K? and K2K™ - 200 GeV
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Comparison - K?K? and K2K™ - 200 GeV
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Comparison - K?K? and K2K™ - 200 GeV

Antonelli favors

a, resonance as
a tetraquark

R [fm]

eConf C020620, THATO6 (2002)

8_ STAR Preliminary ®@Antonelli OKK" -+ S|
n — Au+Au collisions @®Achasov2001 04,0
= +
. @ 200 GeV ®Achasov2003 WKsis QS + 5
6n et ®Martin ki 4QS + COUL
||l

K*K*
k1 €<0.2,0.36 > GeV/c
Centrality range: 0-20% and 0-30%

:: Phys. Rev. C 88 (2013) 34906 T T

10 20 30 40 50
Centrality [%]

D. Pawtowska-Szymanska

2 2 2
R . Rout + Rside + Rlong
+pt =
K-K-+ 3

XVI Polish Workshop

2-3.12.2023



17

Summary

KK? femtoscopy

* The strong final-state interaction has a significant effect on the KK}
correlation due to the near-threshold £{;(980) and ay(980)
resonances

* The radii of the source depend on centrality and increase with
increasing collision energy

* Extracted source radii are comparable to these from models

KK™* femtoscopy

* The ap(980) FSI parametrization gives very good representation of the
shape of the signal region in CF

* The parametrization with the larger a5(980) mass and decay coupling
gives larger size of the source

e Comprarison with K{K?
* Antonelli parametrization favors ay(980) resonance as a tetraquark

D. Pawtowska-Szymanska XVI Polish Workshop 2-3.12.2023



17

Summary

KK? femtoscopy
* The strong final-state interaction has a significant effect on the KYK?

correlation due to the near-threshold {,(980) and ay(980)
resonances

* The radii of the source depend on centrality and increase with
increasing collision energy

 Extracted source radii are comparable to these from models

KK™* femtoscopy

* The ay(980) FSI parametrization gives very good representation of the
shape of the signal region in CF

* The parametrization with the larger a3 (980) mass and decay coupling
gives larger size of the source

e Comprarison with K{K?
* Antonelli parametrization favors a,(980) resonance as a tetraquark

D. Pawtowska-Szymanska XVI Polish Workshop 2-3.12.2023



17

Summary

KK? femtoscopy
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resonances

* The radii of the source depend on centrality and increase with
increasing collision energy

 Extracted source radii are comparable to these from models

KK™* femtoscopy

* The ay(980) FSI parametrization gives very good representation of the
shape of the signal region in CF

* The parametrization with the larger a3 (980) mass and decay coupling
gives larger size of the source

e Comprarison with K{K?
* Antonelli parametrization favors a,(980) resonance as a tetraquark

Compatibility of source sizes for KYK?, K/K*
and KTK? pairs in the case of Antonelli
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Thank you for your attention!!
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