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Femtoscopy - introduction

CF(q) =

Diana Pawtowska

statistical

P1,(P1,02)

P1(p1)P2(P2)

D1, D, - single particle
momentum

model experiment
3 > > >\ 12| A(C_i)
fd TS(CI,T‘)“-P(CI,T‘)‘ |\ nrA
B(q)
S(q,7) — emission function A(q) - correlated
W(qg, 1) — pair wave function B(q) - uncorrelated

= — s .
g = |p; — p2l -relative momentum
1 - relative distance between two particles

SQM 2022 13-19 June 2022



Femtoscopy - introduction

statistical model experiment
5y | P12(P1,p2) 3 5 o 5> o 12| [A@)
CF(§) =| joipes =\ A S@DIW@E,DI?|=17 2
1(P1)P2(p2) (q)
D1, P2 - single particle S(q,7) — emission function A(q) - correlated
momentum Y(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)
(CO U |_) i

Diana Pawtowska SQM 2022 13-19 June 2022



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 Y(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:

+ 1 O0ys0 +
( ol « All effects S ( 2 « Al effects S coal  Strong FSI
I « QS effects « QS effects ]
w‘"’% « Coulomb FSI sl « Strong FSI 1.02—
F 715_ ’ “, I) F o | i Qiny = 2k* II) S
g — 1 osn
““Theoretical rediction Theoretical prediction ool Theoretical prediction
05 | | | o0 | | o TR Iqin;[%;zeVlfCII Tos o e k*lf [(c}a'liv;c]l TesT o
k*[GeV/c]

Diana Pawtowska ke*- first particle momentum in PRF 13-19 June 2022



Motivation

ALICE, Physics Letters B 774(2017) 64

il

=2.76 TeV

ALICE Pb-Pb ‘4
[J-—l{]
f H H

4l .KI{
'HL‘H

H@ﬂaﬂﬁ H@:

Achasov? parameters 1

R (fm)

HH@B@EE |
4

Antonelli parameters

0.3 0.6 |

0.2

kl (GeVie)

Pt1 + Pt2

kT:

Diana Pawtowska

2

Kaons provide complementary information to

pions:

e contain strange quarks (larger production of
strange particles is one of the signatures of
QGP)

* |ess affected by the feed-down from
resonance decays

* smaller cross section on reaction with the
hadronic matter

SQM 2022 13-19 June 2022



41 .KI{

Motivation

ALICE, Physics Letters B 774(2017) 64

il

ALICE Pb-Ph ‘-.Is —2?6 TeV
{J-—IU;-’
6 L H H

W

||

® KK
RS

Achasov? parameters 1

HH%H@ EEH HE

Achasov] parameters -

Antonelli parameters

HH@B@EE H
8

Martin parameters

0.2 (0.6 I 0.2 (0.6 |

k (GeVie)

Pt1 + Pt2

kT=

Diana Pawtowska

2

Kaons can provide complementary

information to pions:

* contain strange quarks (larger production of
strange particles is one of the signatures of
QGP)

* |ess affected by the feed-down from
resonance decays

* smaller cross section on reaction with the
hadronic matter

Very interesting:
 compare femtoscopic results for all possible

kaon combination (KT K*, K2K?, KoK )
+ KOK?* - a, could be a 4-quark state
(a tetraquark)

SQM 2022 13-19 June 2022



The STAR experiment

EEME | Magnet § MITD } 5=MC TP ) =P . Exellent particle identification
— Large, uniform acceptance at mid-rapidity

Time Projection Chamber
PID: dE/dx

Tracking
O<¢p<2m, n|<1

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

Datasets

Energy /syy | Year Mode | Statistics (M) ::
39 GeV 2010 | Collider ~83

100

200 GeV 2010 | Collider ~260

Au+Au collisions

dE/dx [GeV/cm]

Au+Au

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

Diana Pawtowska SQM 2022 p * c; [GeV/c * C]

| | |
1




Neutral kaon reconstruction

VO - neutral reconstructed particle

C* — positive/negative charged decay particle

rt — positive/negative charged decay particle position
PV — primary vertex

DV — decay vertex

DCA — distance of closest approach

pyo — VO recontructed momentum vector

r'pp — vector from PV to DV

@rp — angle between rpp and pyo

’
'é DV/

Extrapolated &

C* Track & o Q;&‘?’Q/

- =
““"
DEALCT -py—*

,
DCAV PVWPV

' Extrapolated
' C~ Track

'
b

K - mtmn~ (69.204+0.05)%
K? - n°7° (30.6940.05)%

Diana Pawtowska

pr [GeV/c]

SQM 2022

0.25

0.1

dE/dx [GeV/cm] .

X
—
o

&

x10°

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

3000

2500

2000

1500

1000

500

-0.5

p * q [GeV/c * C]

Armenteros-Podolanski plot

Au+Au collisions @ 200 GeV

04

l 1 ] | | | |
-0.2 0 0.2 0.4 0.6

P —pr
o= ———
Py + b

x10

13-19 June 2022



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 2

CF(qinv) =1 + A( e[_RinvCIinv

Diana Pawtowska

1

Iy -
2

|f (k)

2

ARf (k")

R inv

\/TTR inv

SQM 2022

Fl (qianinv)

FZ (qianinv) )

13-19 June 2022



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)]

ARf (k")

Fl (qianinv)

\/TTR inv

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

xz_ 2 _ x2
F1(2) = [} dx*=, Fy(2) = =
X 1 X X X r E S
fk) =5 [fok) + f1(kD], f1(k) = iy, s = 4(mg + k%)

Diana Pawtowska SQM 2022 13-19 June 2022



Parametrization - K{KY

Gaussian density distribution (includes only QS effects): CF(qin,) = 1 + Ael” Ry i)

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")
\/ﬁRinv Fl (qianinv)

23f (k")
\/ﬁRinv FZ (Qianinv)-

QS effect  strong FSI through the £,(980) and a,(980) resonances
X2 2
Fi(z) = [ dx- Fz(Z) = f
* 1 * * *\ __ Vr _ 2 *x2
fk?) =5 [fo(k™) + f1(K")],  fi(k ) = ok ok ST 4(mg + k%)
GelV GeV

me c2 nyKI_{ nyT”T mao c2 YaOKK’

Antonelli [1 0.973 2.763 0.5283 0.985 0.4038

Achasov2001 [2] 0.996 1.305 0.2684 0.992 0.5555

Achasov2003 [3] 0.996 1.305 0.2684 1.003 0.8365

Martin [4] 0.978 0.792 0.1990 0.974 0.3330

Diana Pawtowska

[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)

SQM 2022

13-19 June 2022




KYK? femtoscopy at 39 GeV & 200 GeV

2_ K/K? _ Gauss(Qsonly) ] KK? STAR Preliminary I KoK? STAR Preliminary
Antonell Au+Au collisions Au+Au collisions
— Achasov2001 - -
|- — Achasov2003 @ 39 GeV (BES'I), ] @ 39 GeV (BES'I),
—— Martin 10-70% 0-70%
— | STAR Preliminary I
G._E 1.5 Au+Au collisions
o Il @ 39 GeV (BES-I),
O 0-10%
0.4 GeV/c < pt < 2.0 GeV/c i 0.4 GeV/c< pt <2.0GeV/c 0.4 GeV/c < pr < 2.0 GeV/c
I In| <0.5 In] <0.5 In] <0.5
1 S ettt ey
i oY * i
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

Qinv = \/(ﬁ - E})Z _{El - EZ)Z

Diana Pawtowska SQM 2022 13-19 June‘ 2022



KYK? femtoscopy at 39 GeV & 200 GeV

2_ K(S)K(S) - iauss (ﬁs only) ] KgKg STAR Preliminary I K‘S)K(S) STAR Preliminary
e o0 " 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 T 0.4 GeV/c < pt < 2.0 GeV/c 0.4 GeV/c < pr < 2.0 GeV/c
I In| <0.5 In] <0.5 In] <0.5
1 \ ‘
i T 1 * i
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 In] <0.5 In] <0.5
1
A B B B AR BT R DA R R B 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
Diana Pawtowska SQM 2022 13-19 June 2022



KYK? femtoscopy at 39 GeV & 200 GeV

2 |
! K/K? ___ Gauss(Qsonly) i KIK? STAR Preliminary i KoK? STAR Preliminary
- 2::]223,“2001 ’ Au+Au collisions i Au+Au collisions
|» —— Achasov2003 @ 39 GeV (BES-I), @ 39 GeV (BES-I),
— Martin + 10-70% 0-70%
— STAR Preliminary
- 1.5 Au+Au collisions
o @ 39 GeV (BES-I),
O 0-10%
0.4 GeV/c < pt < 2.0 GeV/c T 0.4 GeV/c< pt <2.0GeV/c 0.4 GeV/c < pr < 2.0 GeV/c
| In| <0.5 In] <0.5 In] <0.5
1 | Sttty
i e * i
I | 1 | | I 1 1 | | 1 | 1 1 1 | 1 1 1 1 1 1 1 1 1
2
KK! STAR Preliminary - KK? STAR Preliminary KIK? STAR Preliminary
Au+Au collisions - Au+Au collisions Au+Au collisions
@ 200 GeV, 0-10% @ 200 GeV, 10-70% @ 200 GeV, 0-70%
£1.5
o
L
O
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
1‘ In| <0.5 In] <0.5 In] <0.5
_ I I I L

FSl is needed to reproduce

dino = N @1 — P2)2 —(E; — E,)? the dip structure
Diana Pawtowska SQM 2022 13-19 June 2022




KYK? femtoscopy at 39 GeV & 200 GeV

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

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

UrQMD

Therminator2

STAR Preliminary
Au+Au collisions
@ 39 GeV (BES-I),
0-10%
0.4 GeV/c < pt < 2.0 GeV/c

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

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

=

Qinv = \/(ﬁ_ﬁ)z _{El _EZ)Z W
Diana Pawtowska SQM 2022 13-19 June 2022



KYK? femtoscopy at 39 GeV & 200 GeV

- UrQMD

Therminator2

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

. ' T Nt

KJKy

STAR Preliminary

Au+Au collisions

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

0.4 GeV/c< pt <2.0GeV/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

KJKS

=

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

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

KSKS

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

0.4 GeV/c < p < 2.0 GeV/c

Qinv = \/(ﬁ - E))Z _{El - EZ)Z

Diana Pawtowska

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

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

SQM 2022

13-19 June 2022



KYK? femtoscopy at 39 GeV & 200 GeV

UrQMD

Therminator2

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

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

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%

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

KK? 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

0.3

T
0.2
q . [GeV/c]

Qinv = \/(ﬁ - E))Z _{El - EZ)Z

Diana Pawtowska

Good agreement of the experimental
points with the models

SQM 2022

13-19 June 2022



KSOKSO femtoscopy — centrality dependence

STAR Preliminary
Au+Au collisions

® Gauss (QS only)
» Antonelli
#» Achasov2001

STAR Preliminary

Au+Au collisions

» Gauss (QS only)
» Antonelli
» Achasov2001

@ 39 GeV (BES'I) » Achasov2003 @ 200 GeV » Achasov2003
» Martin % » Martin
._ 00 | £ 00
H KS KS E E%é I(S I(S
- 'H 4
: é 40
B éé* B

0 Therminator2 0 Therminator2
| | o UrQMD o UrQMD

| | ] ] ] ] ] ] ] 1 1 | | ] ] ] ] ] ] |
& 20 40 60 & 20 40 60
Centrality [%] Centrality [%]

* Visible centrality dependence

Ro-10% > Ri10-70%

 Only Gaussian assumption leads to larger R,
showing importance to include Sl

Diana Pawtowska SQM 2022 13-19 June 2022



KOS KOS femtoscopy — energy dependence

8 . .
| » Gauss (QS only) STAR Preliminary
| » Antonell Au+Au collisions
» Achasov2001 min. bias events
— @ Achasov2003
61— ® Martin K(S)K(S)
E | é
| §
: O Therminator?2
o UrQMD |
2 . | | | | | | E | | |
10
Energy [GeV/c]

Diana Pawtowska

SQM 2022

* Visible energy
dependence for both
parametrization

R200 gev > R39gev

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

13-19 June 2022
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Parametrization - I(SOKJ—r

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

Diana Pawtowska (WUT)

2

cF(k) = 1+ 2|59

R

2

_|_

A4Rf (k")

=p F1@KR)

SQM 2022

23f (k)

VTR

F,(2k*R)

13-19 June 2022
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Parametrization - I(SOKJ—r

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

2

il (k*) 23f (k")

F1(2kR) = o= Fa (2K R)

VTR

strong FSI through the a,(980) resonance

z et _x2 1—e*’
Fl(z)_ {;de z FZ(Z)_ 7
k) = - , s = 4(mj + k*
4 (% m, —s — iy k* — iy;‘k;‘ ( “ )
GeV _

mg, [Ciz] YaOKK Vagmm

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

[1] eConf C020620, THATO06 (2002), [2] Phys. Rev. D 63, 094007 (2001) R
[3] Phys. Rev. D 68, 014006 (2003), [4] Nucl. Phys. B 121, 514-530 (1977)

Diana Pawtowska (WUT) SQM 2022 13-19 June 2022



K2K™ femtoscopy at 200 GeV

1.05

T T T T

Illllllll

1 | 1 1 1 |

KIK™

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

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

0.1

k™ = |p{l = Ip;|
Diana Pawtowska (WUT)

0.2 0.3 0.4
k* [GeV/c]

1.05

T T 1T 1

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

—— Antonelli
—— Achasov2001
—— Achasov2003
. . |— Martin
0.1 0.2 0.3 0.4
k* [GeV/c]
SQM 2022

1.05

12

1T T T

KIK™

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

—— Antonelli
—— Achasov2001
—— Achasov2003

— Martin

0.1

0.2 0.3

kK* [GeV/c]

0.4

13-19 June 2022



K2K™ femtoscopy at 200 GeV

r T T 1

KIK™

STAR Preliminary

T T 1T 1

KIK™

STAR Preliminary

12

X %, STAR Preliminary
i 0.951 Au+Au collisions 1 0.95 Au+Au collisions 0.95 Au+Au collisions
© @200GeV,0-10% | © [ @ 200 GeV, 10-70% @ 200 GeV, 0-70%
0.9 —— Antonelli ! —— Antonell —— Antonelli
L —— Achasov2001 0.9 —— Achasov2001 — Achasov2001
: —— Achasov2003 : —— Achasov2003 —— Achasov2003
T Martin - N = Martin Y Martin
0-8% 01 02 03 04 085 N~ 02 03 04 01 02 03 04
k* [GeV/c] k* [GeV/c] k* [GeV/c]
The ay FSI parametrization gives an
excellent representation of the signal
region of the data
k™ = |p{l = Ip;| - -

Diana Pawtowska (WUT) SQM 2022 13-19 June 2022



K2K™ femtoscopy at 200 GeV

T T T T

KIK™

STAR Preliminary

T T 1T 1

KIK™

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

—— Antonelli
—— Achasov2001
—— Achasov2003

— Martin

X STAR Preliminary
i 0.99] Au+Au collisions 0.95¢ Au+Au collisions 0.95
© @ 200 GeV, 0-10% - @ 200 GeV, 10-70%
B —— Antonelli u —— Antonelli
0-9¢ — Achasov2001 0.9 — AChaSO\;2001 0-9¢
i — Achasov2003 i —— Achasov2003 i
... 1., , |7 Martin - —— Martin C L
0-8% 01 02 03 04 08y 0795 o3 o4 O 0.1
k* [GeV/c] K* [GeV/c]
x*/NDF
0-10% 10-70% 0-70%
Antonelli [1] 0.60 1.66 1.04
Achasov2001 [2] 0.59 1.73 1.07
Achasov2003 [3] 0.58 1.85 1.14
Martin [4] 0.65 1.65 1.16
k™ = |p{l = Ip;|
Diana Pawtowska (WUT) SQM 2022

12

0.2 0.3 0.4

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

R [fm]
T

} STAR Preliminary Antonell
61— # Au+Au collisions Achasov2001
— + @ 200 GeV Achasov2003
B ? Martin
KOK™
L} :
2— ®
B Only statistical
| | ! | | | | | | uncertainties
20 40 60
Centrality [%]
SQM 2022

Diana Pawtowska (WUT)

* Visible centrality
dependence

Ro-10% > R10-70%

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

13-19 June 2022
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Comparison - KYK? and KIK™ - 200 GeV

. STAR Preliminary *KK’ i STAR Preliminary . KK’
s—  Au+Au collisions @ 200 GeV "K*¥’ s— { Au+Au collisions @ 200 GeV " KK
? N *: ol
Antonelli i i
favors a 2 - | A - |
i - nly statistica i nly statistica
resonance as | [Antonelll | erintes or kex Achasov2001 | iiecorkoxe
a tetraquark
eConf C020620, THAT06 (2002) | + STAR Preliminary 'KZK; - STAR Preliminary 'KZK;
6— Au+Au collisions @ 200 GeV "¢X s—  Au+Au collisions @ 200 GeVv "¢X
5 4 s
- ; - f ;
2— 2— L | |
i Only statistical B : Only statistica
AICh]aS(I)V2|OOI3 | uncertainties for KIK* | Mart"? || uncertainties for KIK™*
0 20 40 60 0 20 40 60

Centrality [%)] Centrality [%]

Diana Pawtowska (WUT) SQM 2022 13-19 June 2022



Comparison - KYK? and KIK™ - 200 GeV

i i STAR Preliminary Antonell
% L 6 Au+Au collisions @ 200 GeV Achasov2001
. i - Achasov2003
Antonelli i
favors a 2 - Martin
resonance as A = -
a tetraquark = 4
eConf C020620, THATO6 (2002) | — '
61— i 0
E | 2— T
L | [ =
i 0 20 40 60
2__/_‘ Centrality [%)]
0 | 2|0 4|0 | | | 6|0 | | (|) 4|0 SIO
Centrality [%)] Centrality [%)]
Diana Pawtowska (WUT) SQM 2022
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Comparison - KYK? and KIK™ - 200 GeV

_ STAR Preliminary * Antonell
Au+Au collisions @ 200 GeV | o Achasov2001

R [fm]
T

- ® Achasov2003
Antonelli

favors a 2

®* Martin

§+ Only statistical

uncertainties for KK *

resonance as
a tetraquark

eConf C020620, THATO6 (2002) L % <
61— B <°
L O+
E L 20— o ¢ KK sl
« | i m K°K° +QS +SI
B !
B | | | | | | | | | | |
0 20 40 60
2— .
i A Gentrahty [uf":::]
] ] ] 1 | | ] | ] ] | I I 1 1 | 1 1 1 1
0 2|0 4|0 6|0 | 0 2I0 4|0 SIO
Centrality [%)] Centrality [%)]

Diana Pawtowska (WUT) SQM 2022 13-19 June 2022
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Comparison - KYK? and KIK™ - 200 GeV

_ STAR Preliminary * Antonell
Au+Au collisions @ 200 GeV | o Achasov2001

R [fm]
T

- ® Achasov2003
Antonelli

favors a 2

®* Martin

§+ Only statistical

uncertainties for KK *

resonance as
a tetraquark

eConf C020620, THATO6 (2002) L % <
61— B <°
mal G gun
£ L 2 kp €<0.2,0.36 > GeV/c 0 o
T oL | Centrality range: 0-20% and 0-30% mK'K™ QS +SI
u Phys. Rev. C 88 (2013) 34906 | KchK:h + QS + COUL
i | | | I | | | | | |
0 20 40 60
2— .
i A Gentrahty [uf":::]
3 1 I L 2|0 1 ! ! 4|0 1 ! 1 6|0 1 | (|) L ! 1 2|0 1 I 1 4|0 1 1 1 610
Centrality [%)] Centrality [%)]

Rou: + R%40 + R

side long

\ 3
Diana Pawtowska (WUT) SQM 2022 13-19 June 2022
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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

e 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 ay(980) resonance as a tetraquark
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Compatibility of source sizes for K!K?, K)K* .
and K=K pairs in the case of Antonelli
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Compatibility of source sizes for K?K?, KYK™*
and KTK? pairs in the case of Antonelli
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Thank you for your attention!!




