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Strange hadrons as sensitive & versatile probes of HIC dynamics
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Energy dependence of strange hadron production

STAR, PRC 102, 034909 (2020)
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inner TPC

> Large and uniform acceptance

> Excellent particle identification
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Particle identification and reconstruction
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pr Spectra for A, E, ¢ and Q (BESII)
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Rapidity spectra of A(A) and £~ (£%) at 7.7 GeV
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Anti-baryon to baryon ratios
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Nuclear modification factor (Rcp ) for strange hadrons
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Energy dependence of nuclear modification factor (Rqp ) for ¢
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Centrality dependence of 2/¢ ratio at different energies
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Model Calculation: AMPT default

T. Shao, J. Chen, C. Ko, Z. Lin. Phys.Rev.C 102 (2020) 1, 014906
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Result & Model Calculation: AMPT String-Melting modified

T. Shao, J. Chen, C. Ko, Z. Lin. Phys.Rev.C 102 (2020) 1, 014906

o 1OE| I N I B ) O Y N B B B B B —
O -
2 4L ¥ STAR (Filled) —
% = Au+Au 7.7 GeV —_ AMPT-SM =
S 10 lyl<0.5 - Vv 0-10% —
= = y Q ¢ 10-20% (x107 =
O, 102 ¥ A 20-30% (x10) —
Q = v 30-40% (x10°°) =
S o8- @ 40-60% (x10) =
prd = ¢ -5 =
& = 4+ 60-80% (x107) =
2 10t e sys. error —
o = A =
E 10° ¥ =
T = & 4 .
5 . F A =
£ 107 v =
T e =
= A =
100 A E
10° = , =
10“0; ;
10—11; . . ;
= STAR Preliminary =
10712 = =
10‘13; ;
2—_155 T T T T e T T T S %
© 2F 0 =
A 155 ‘} + E
—~ L ]
O 1'_"" """"""" é"'*"'* """"""" [ ERREEE EETEEEEEEEEEEEEEEEEEEEED ]
2 .
e S E— -
p_ (GeV/c)

o 10° T ] T T T T [ T T T NN I S S L Y I =
3 102_§ Vv STAR (Filled) =
s = Au+Au 7.7 GeV — AMPT-SM =
S = |yi<0.5 v 0-10% . =
>~ 1= (I) ¢ 10-20% (x10™ 3
©_ = A 20-30% (x102) =
Q 101k 30-40% (x10°%) .
9 = ® 40-60% (x10™) =
& 102 4 60-80% (x107) —=
2 . E sys. error 3
Q_|—1O ? E;
10 E" =
Z 10°E =
RIS -
107 "y =
100 - -
10° - -
10*"’; ;
10-1 E-STAR Preliminary -
1072 - =
107 g =
i) S BRI ST A R R A |14
© 2 —
® o 3
') 1.5:_7...... ° ® + ]
~ = ’ ® ®
O 1:" """"" ;S L " R SR S -
S EBMy 4 1 l |
Oo""1""2""3 """" 5
p_ (GeV/c)

» AMPT String-Mel

(quark coalescence

v Magnr

P
m

18

itude of s quar

INng model

Drocess)
K

roduction In
e

o
v

Pa
eC

fransverse momentu

1
1 |o 2(1 = z)%dz 1
(P1) =37 =

Jark

to a Increase Int

>

b [1(1-z)0dz b2+a)

Better consis
across

BES-|

the stri
ting process increased to
creases the production of s

nNg

3 (String fragmentation model
rameter) decreased, which

e mean
il

(Massless particles)

‘ency achieved
energies

14



Result & Model Calculation: (pt) of Q and ¢

(sw=77GeV | (syw=92GeV [
toogAE T g BE
N %ﬁ% | > (pr) increases with the increasing (Npar¢)
| ;} ; » collective expansion in the radial direction
o U NI » (pr) small variation across BES-II collider
L[Sy = 11.5 GeV | sy =14.6 GeV : -
s & mBAH | 10 energies
Ay —
S 7 i ;
R N | > AMPT String-Melting model calculation
O ettt e e » generally consistent with experimental data
TN A RS E 1 > Model predictions slightly lower in central
@/'-/” T : collisions
0.8f T - » model under-estimates radial flow
_ [ WM AMPT string @
06/STAR, AU+AU, Iyl<05 | 8 AVPT sting o -
0 100 200 300 400 100 200 300 400
<Npart>

Original AMPT version : T. Shao, J. Chen, C. Ko, Z. Lin. Phys.Rev.C 102 (2020) 1, 014906 -I 5




Result & Model Calculation: Q/¢ ratio & AMPT String-Melting (modified)

s=77GeV |  lysu=92Gev | - »Strong enhancement of /¢ ratio at

A oo 1 ] pueT sting | ‘ intermediate py is observed in central Au+Au
| +40-60% I 20-40% ‘ 1l _
dos0% o Hoioaoe [ A collisions from /syy = 7.7 10 19.6 GeV.

0.2r . '’ _

e Quark coalescence

E;E‘@ ﬂ Egﬁ ’ | » Radial flow
_\/7_11 5GeV | --F—14GGeV | >AI\/|PT defaUH: Version

[ AMPT defaut ] * No QGP assumed, flat Q/¢ ratios
oo > I * Inconsistent with data

»AMPT String-Melting
e QGP & coalescence assumed
* Enhancement at intermediate p+

»Ratios in data are consistent with AMPT String-
Melting model at intermediate p+

» The enhancement of /¢ ratio suggests the
QGP formation in central Au+Au collisions
above 7.7 GeV.

N(Q+Q)/N()




Summary

» Precise measurement of strangeness production in STAR BES-II.

» Rcp IS significantly larger at 7.7GeV compared with other energies for ¢.

» The Q/¢ enhancement at intermediate pr Is observed in central Au+Au collisions at
Vsyv = 7.7 GeV across BES-II collider energies, consistent with the AMPT-SM model

calculations

> Indi

the

cate that 2 and ¢ are created by the coalescence of strange quarks from

Not and dense medium

»Comparison with AMPT model suggests the QGP formation in heavy-ion
collisions above 7.7 GeV

Thanks for your attention!!
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Model Calculation: AMPT String Melting

Phys.Rev.C 102 (2020) 1, 014906
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Model Calculation: AMPT String Melting

Phys.Rev.C 102 (2020) 1, 014906
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Model Calculation: Modify AMPT String Melting

Original AMPT version :FPhys.Rev.C 102 (2020) 1, 01490Raon: Phys.Rev.C 96 (2017) 4, 044904
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Original AMPT version :Phys.Rev.C 102 (2020) 1, 0149/@pn: Phys.Rev.C 96 (2017) 4, 044904
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Model Calculation: Modify AMPT String Melting
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Model Calculation: UrQMD

UrQMD: J.Phys.G 25 (1999) 1859-1896
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5
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6
)

» UrQMD model calculation (Band)
at 19.6 GeV
» Generally consistent with experimental
data at low pt In central collisions
» Fall in periphera
» Over-estimate at low py
» Under-estimate at high py

> Q production higher than Q
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UrQMD: J.Phys.G 25 (1999) 1859-1896
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Model Calculation: UrQMD
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» UrQMD model calculation (Band)
at 7.7 GeV

» Model significantly under-estimate
production
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