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For two systems (A,B) with the fixed final-state

Hydrodynamic models predicted:
<pT>x 1/R

—| 14> 1 |=| PtA > P1,B N o
Wojciech Broniowski: PhysRevC.80.051902

Aleksas Mazeliauskas: PhysRevC.93.024913
Piotr Bozek: PhysRevC.96.014904

B
A multiplicity (same entropy), the temperature is
{ higher in smaller system (A), therefore the
smaller system will have a larger <pT>
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https://arxiv.org/ct%3Furl=https%253A%252F%252Fdx.doi.org%252F10.1103%252FPhysRevC.80.051902&v=47324978
https://arxiv.org/ct%3Furl=https%253A%252F%252Fdx.doi.org%252F10.1103%252FPhysRevC.93.024913&v=976535a0
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1. In ultra-central A+A collisions, the

multiplicity (entropy) increases while
the system size R is saturated

2. A sharp increasing of <p;> is

predicted, which will be proportional
to the square of speed of sound c,
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Giuliano Giacalone, BNL seminar

Nuclear matter density:

Po

1+ exp [% (7‘ — R(1+ 'BQYQO)H

Tip-Tip: Smaller R and &,

Eccentricity and system size in
deformed nucle

Quadrupole deformation, 32

Usually from:
BNL nuclear data center
https://www.nndc.bnl.gov/

Or calculations e.g. [Moller, Sierk,

Ichikawa, Sagawa, 1508.06294]
YQ() — S (3 COSQO — 1)

167

Body-Body: Larger R and.&;

1. &, and system size depend on
the deformation factor

2. €&,is biggerin larger system:
Tip-Tip vs. Body-Body

3. <pr>x1/Randv, X&,:
Anticorrelation between v,
and <p;> due to
deformation

Measuring the v, vs. <p;> can be
used to reveal the deformation
factor!
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Giuliano Giacalone, 1910.04673

1. <py>is converted from R by

0y=60p=m/2
$4=0p — TRENTo initial model, no
2.}CU_+_2.BBU (3 — 050) ]
29X 4 19Xe (8 = 0.18) final-state effects and
WA+ A (6= -0.13) statistical fluctuations

0.061 2 208p}+-208p}, (8 =0)

e R N S

_______ + O BkXetXe y 2. Uranium nuclei are largely
0.04 4

© 0 0% deformed comparing with
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e -puugh'n\lM

elliptic flow

Au nuclei. An anticorrelation

0.02- between elliptic flow and

ultracentral collisions z <p_|_> |S expected in ultra_
- T T [ 9 9 « .
~0.1 0.0 0.1 A% 08 central U+U collisions
pe/{pe)— 1 da* Pp
Dt of R
— —1=-3c <7 - 1) ¢2=0.19: Speed of Sound
(pt> ( ) Shengli Huang 6



Q1 stony Brook University The STAR Detector

* <p;>, vV, and Nch are measured within
0.2<p;<2.0 GeV/cand |n|<1.0

* Centrality is defined by Nch or ZDC
energy

* The track efficiency iscorrected from
embedding data
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V5 vs. Nch
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STAR: PhysRevlett.115.222301
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In ultra-central A+A collisions, the
v,{2} shows different slopes
between Au+Au and U+U

v,{4} from Au+Au changes the sign
while not for v,{4} from U+U

The difference between Au+Au and
UU indicates that deformation
affects the flow behavior in ultra-
central A+A collisions


https://arxiv.org/ct%3Furl=https%253A%252F%252Fdx.doi.org%252F10.1103%252FPhysRevLett.115.222301&v=f47de814
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<p+>vs. Nch
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<p> increasing trend becomes sharper in ultra-central A+A collisions
It indicates a tight correspondence between <p;> and system size, and will be useful to
extract the speed of sound (C,) of fireball
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An anticorrelation is observed
between v, and <p;>in top
0.5% U+U collisions while not
in Au+Au

vy and <p;> correlations are
positive and similar for AuAu
and UU collisions
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After normalized by the
sigma of <p> distribution,
the slope difference
between full event and half
event drop to 50%

Still working to understand
the residual difference
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Comparing with TRENTO
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Comparing with
RENTo+Fluctuation ™~ v,
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Summary

* We observed that increasing trend of <p:> vs. Nch become shaper in
ultra-central A+A collisions, which maybe useful to extract the c, as
predicted by hydrodynamics

* The slope of v, vs <p> are different between Au+Au and U+U due to
the deformation

e After adding the statistical fluctuations by hand, the TRENTo initial-

state model can reproduce the data with deformation factor 3,=0.30
for U+U and 3,=-0.13 for Au+Au



