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Temperature: PID spectra
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Particle spectra provide a simple way to extract system temperature



Temperature: PID spectra
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Particle spectra provide a simple way to extract system temperature

Can get T,;, but not earlier temperature



Temperature: direct photon
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Direct photon spectra indicate T through the whole evolution

T increases from RHIC to LHC



Temperature: direct photon
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“Direct photon puzzle”: how to describe spectra and v, together
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Temperature: thermal dilepton

> 10~ STAR Au+Au (S, = 54.4 GeV (0-80%)

NCQ i > yee & 1’ —ee n — yee - —see & 0 — nee
3 -=-n — yee = ¢ —>ee& ¢ >mee ---Jy —ee

> 10 -='cC —>ee — DY —ee —— Cocktail Sum

§ —»-Data

©

STAR Preliminary

Zaochen Ye, QM2022

.Y P

0 05 I 2 55 -3 35
M,.(GeV/c?)

No blue shift effects: direct extraction of temperature



Temperature: thermal dilepton
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QGP at RHIC hotter than SPS (205+/-12 MeV)



Temperature: thermal dilepton
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QGP at RHIC hotter than SPS (205+/-12 MeV)

Stay tuned for more results at different energies
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Vorticity: hyperon polarization
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Vorticities provide unique constraints on QGP properties

Easily measurable via hyperon weak decay



Vorticity: hyperon polarization
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Vorticity: hyperon polarization
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Vorticity: local polarization P,
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Vorticity: local polarization P,
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STAR measures local polarization to third order

Indication of direct link between flow and polarization
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Vorticity: P, vs centrality
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Vorticity: P, vs centrality
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Reasonably reproduced by hydro calculations except peripheral
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Vorticity: P,

(P, Sin[2(4-w )]) [%]

vs energy & system size
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Vorticity: P, vs pt

arXiv:2303.09074

7 |
&, | STAR|sy, =200 GeV
= 20-60% centrality, A+A |y |<1
c
B.* o Au+Au, n=2
\? " ® Ru+Ru&Zr+Zr,n=2 m
= . ¢ Ru+Ru&Zr+Zr,n=3
P 0.5/ Hydro (o, +SIPggp)
0. n =2 Ru+Ru
\/ -
B n=3Ru+Ru

PRC 106 (2022) 014905

- X=O.732i0.014

| | I | | | | | |

_

3 4
P, [GeV/c]

Slightly larger P, , than P, 5

Decreasing towards high p-

17



3D dynamics: longitudinal decorrelation

3D-Glasma

Wounded Nucleons
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Decorrelation measurements probe 3D initial state

and dynamical evolution of QGP

Play a key role in flow measurements in smaller systems
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3D dynamics: longitudinal decorrelation
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Decorrelation measurements probe 3D initial state

and dynamical evolution of QGP
Play a key role in flow measurements in smaller systems

Measurable by factorization breakdown ration r
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3D dynamics: longitudinal decorrelation
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3D dynamics: longitudinal decorrelation
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3D dynamics: longitudinal decorrelation

0.96

0.94

L BN IR L
STAR Preliminary 1

| 7171 |5, = 200 GeV

: B Ru+Ru VSNN =200 GeV

0 02 04

M

0.6

0.8

1

= {0 L I HLLL N L
-~ I STAR Preliminary -
R [ L L L LT
. 10-40%
L - i
0.98_ -
= ]
036" Gaoguo Yan, QM2022 |
0.94k 31< Inrefl <5.1 i
[ 04 GeV<p_<4.0 GeV
1 1 L I L 1 L I L L L I L L L I 1 L 1
0 0.2 0.4 06 0.8 1
n

r,(n)

0.96

0.94

No obvious difference between Ru & Zr

0.2

0.4

0.6

Observable not sensitive to nuclear shape deformation?

0.8 1

22



3D dynamics: longitudinal decorrelation
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3D dynamics: longitudinal decorrelation
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Where to go!
QGP temperature

 “Direct photon puzzle” also at LHC?

* Possible thermal dilepton results from Run3&47?

QGP vorticity
* Local polarization for Xi, Omega at LHC
* v,-P,, correlation

e System size dependence (XeXe, OO...)

QGP longitudinal decorrelation
* Extend studies to bridge small and large system, e.g. OO

e Possible PID studies? What do we learn from it?

And much more...



Back up
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QGP temperature: thermal dilepton
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QGP temperature: thermal dilepton
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3D dynamics: longitudinal decorrelation
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3D dynamics: longitudinal decorrelation
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