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| Extracting speed of sound with <p>
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Vo(PT)

I vi(p7): A radial-flow probe of bulk viscosity

Aman Dimri for ATLAS, SQM2026
ATLAS, Phys. Rev. Lett. 136, 032301 (2026)
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I vo(p;): System-size dependence at 200 GeV
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> Vo(p7) captures system-size dependent radial flow fluctuations with

coherent hydrodynamic response

» Intermediate p region show clear sensitivity to bulk viscosity



I vo(p;): (Multi-)strange hadrons at RHIC

Yuli Kong for STAR, SQM2026
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> At low pt(< 2 GeV/c): mass ordering

> At intermediate pr( 2 - 4 GeV/c):
baryon-meson splitting between A and Kg0 at 200 GeV
limited by statistical precision at 19.6 and 11.5 GeV



I vo(pr): NCQ scaling test at RHIC

Yuli Kong for STAR, SQM2026
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Vo Ratio Ne+Ne / O+0

| Anisotropic flow in OO/NeNe collisions
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Austin Baty for CMS, SQM2026
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| v,: Light-ion collisions
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»Signature of partonic collectivity persists in light-ion collisions
»Baryon-meson splitting persists to higher p; in higher energy collisions



| SMOG2 @ LHCb: a bowling alley
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» Clearly consistent with the predicted Ne bowling-pin shape, and confirms
its major effect on collective dynamics

» Great potential to further probe the a-cluster structure in light nuclei with

flow observables 10



| System size dependence of energy loss

Vipul Pant for CMS, SQM2026
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» Ruain OO and NeNe shows significant suppression that is consistent

with energy loss models
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» A-dependent suppression hierarchy
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I R, for ¢ in Au+Au 200 GeV

Chaitanya Prasad for PHENIX, SQM2026 STAR, Phys. Lett. B 612 (2005) 181
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» Rpp 0f ¢ in Au+Au 200 GeV shows enhancement at intermediate p+
» Strangeness enhancement in AA with respect to pp
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| Strange hadron yields for different systems

Iris Ponce for STAR, SQM2026 More discussions in Sruthy Das’s talk (Fri)
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| R.; for strange hadrons and ¢ in BESII

Weiguang Yuan for STAR, SQM2026

1 FA AR, O, =
4060% . O+0
| 20-60% - ¢

| STAR Preliminary

STAR, Au+Au
« K2
0-5% © AYA.

0-10%

" Syn = 14.6 GeV

||||||||||||||||||||||||||||

...........................

r N :
T 0.5<lyl<1.0 L lyl<O.
i ﬂ [ﬂﬁf I HH
}@%‘**#ﬁ J | ﬁH ]
¥ i E
(oo 196GV T (sme115GeV
- lyl<0.5 T 0.5<lyl<1.0 E} 1 lyl<0.5 $
@@H@

Rep (0-10%/40-60%)

2.5_IIII|IIII|IIII|IIIIIIIIIIIIIIII|IIII|IIII|IIII_
A BESII7.7GeV O BESI 27GeV

- BESII 9.2GeV -

= )f BESII 11.5GeV O BESI 39GeV .

- ¢ BESI14.6GeV -

2— MW BESI19.6GeV —

L A 200GeV 0-5%/40-60% _

A‘mi i

IR 1

¥ ¢
A

¢ Au+Au collisions
STAR Preliminary A

0.5

IIIIIIIII
IIII|II

05 1 15 2 25 8 85 4 45 5
ijevm)

OO

Interplay of multiple mechanisms
towards high baryon density
region (strangeness
enhancement, radial flow, ...)

14



I Q/p ratio in BESII
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Weiguang Yuan for STAR, SQM2026
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Clean probe to deconfined phase

Strongly enhanced production of Q
baryon at intermediate p;
compared to ¢ meson, from
peripheral to central collisions at all
energies

Default AMPT model (hadronic
transport) do not show
enhancement

The string-melting version,
assuming Q and ¢ production vias
strange quark coalescence,
reproduce the data well

The good data/model agreement

suggests deconfinement in central
AA collisions at \/syy = 7.7 GeV
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] Onset of v, NCQ scaling in BESII
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| K*/mt ratio at SPS

Maciej Lewicki for NA61/SHINE, SQM2026
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> Sharp peak in K* /mt* ratio observed by NA49 confirmed by

NAG1/SHINE.

» Significant system size dependence of this ratio
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| Excess of charged over neutral kaons

dn/dy

Maciej Lewicki for NA61/SHINE, SQM2026
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»The new results from Ar+Sc at 8.8 GeV confirms the excess
of charged kaons over neutral kaons
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| Strangeness in high baryon density

dN
dy |y=0 /<NPart >

107'E

10°E

107E

1072

- Au+Au Central collisions
| STAR preliminary &
A
3 # gt
&&gﬁi ¥ xou
L
= gt e o % 8 o
IR L g ¢ ¢ 0
< aa!!
= sz KKA 0 &
i
Vv gwg + 4+ X ¥ ¢ STAR Preliminary
- 8 % < 3 % O STAR Published
A@ AV HADES
AOE
WEoo
3 5 10 30 200

Collision Energy s\ (GeV)

Yields Ratios

103 =

: STAR preliminary

Central Collisions

qj X e
% o

KYA Alp Z/A (Mid-rapidity)

= This analysis
O Published data

CE,r =(2.9, 3.9)fm

3 5 10

Collision Energy |syy (GeV)

STAR: PLB 831, 137152 (2022); JHEP 10 (2024) 139
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» First measurement of =~ yield near threshold in Au+Au collisions
a value for =™ in high baryon density region significantly larger than for A, Ks°, ¢

» Strange hadron yields in high baryon density region:

Canonical ensemble describes data better than Grand-Canonical ensemble

Nuclear matter property in HBDR: hadronic interactions dominate
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I Kinetic freeze-out in high baryon density

Mathias Labonté for STAR, SQM2026
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» Fit , K, p simultaneously with a blast wave function to extract kinetic freeze-out

parameters
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I Kaon v, in high baryon density

STAR: arxiv: 2503.23665, accepted by PLB

E895, Phys. Rev. Lett. 85, 940 (2000) i - PThS RS
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>K2 anti-flow: STAR measurement 8 times smaller than E895
»20 years of kaon potential theories need re-examination



I ¢ v,in high baryon density

urQvb,,, HC BMF STAR Data |
B ) 7 ® q)
| p e D ap
- wN*  w/N* A A
- \%i o K3

Au+Au Collisions, 10-40%

— STAR Preliminary

3 4 5 6
Collision Energy |s,,, (GeV)

Guangyu Zheng for STAR, SQM2026

> @ v, at 3-4.5 GeV -
UrQMD with mean-field:

» Proton data: reproduced

> @ data: not reproduced (fails
without high-mass resonances)

» Key implication:
» High-mass baryon resonances
(N*) may drive ¢ production &

its baryon-like flow

» Why ¢ shows strong flow

but other mesons don’t?

— Possibly due to small ¢—N cross
section
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| A/Z ratio as hyperonic thermometer
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| Summary

> RHIC and LHC energies:

<p+> in ultra-central-collisions: T-dependence of speed of sound
* Vo(p7): a new radial-flow probe of bulk viscosity
« v, {m} in light-ion/heavy-light-ion collisions: medium response to
initial geometry / probe of light nuclei shape
Raa: Onset of jet-quenching in light-ion collisions

> RHIC BESII energies:

« NCAQ scaling on v,: onset at ~4.5 GeV
 Q/$p enhancement: persists at 7.7 GeV
« “Horn” in K*/mt*: confirmed at 7.6 GeV

» RHIC FXT/AGS/SIS energies:

« Kaon anti-flow: spectator shadowing — kaon potential theories
need re-examination

« Strong ¢ v,: High-mass baryon resonances (N*) may drive ¢
production

Thank you!
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