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Azimuthalanisotropy basics
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Hydrodynamic
Pressure maps the
initial coordinate
space anisotropy onto
a momentum space
anisotropy measured
by the experiments
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What isnew this yeaf?

200GeVAuU+AU

AFlow versus nofflow | YiLi(W 9:30)

APrecisiormeasurement®f v,

Av, results formulti-strange hadrons

H. Masui (Poster #14*

M. Nasim (W 10:10

AFlow harmonicsv-ve) Y.Pandit (T 2:55)

Av, for jets A.Ohlson(W 11:40)

Beam Energy Scan

ADirected flow Y.Pandit (T 2:55)

AHadronelliptic flow S. Shi (F 3:20)

Aldentified particle elliptic flow
AAzimuthally sensitive HBT

A.Schmah(Poster #141)

N. Shah (T 2:34
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r{:mﬁ—ﬂ 10% F0-10% Au + Au E
The high statistics dataset - exoK oKg T at \/s,,,, = 200 GeV
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available at full energy allows
for precision tests of the scaling
by the number of constituent
guarks (NCQ), which has been
interpreted as a signature of
partoniccollectivity.

QU

We can measurg, of identified -
particles upto p; =8 GeVc.

There is mass orderirfgr all
centralities belowp,=2 GeVc.

At highp,, there isa hint ofa
breakdown of thescaling for |
(my-mg)n>1GeVe“for 10-40%
centrality.
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The scaling breakdown can be
explored further by taking
ratios to a fit to the ¥

NCQ mostly holds among th}
measured hadrons to within
10% fompy/ N> 1GeVe.

At highpy, ©>K, A Is this non
flow effect due to jets?

There are 280% deviations
between the results forr and —
Ain the 1040% centrality bin.

Therewould bea change in
the scaling behavior at higp,
where jet processes dominate
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= Jet definition (anttky):
Tomwramey JEIV, A YS K200GEVAU+AU| TriggerE > 5.5Gev

D Constituentp,c4t>2 GeVc

e Jetv {TPCEFP}
¢ Jetv {FTPC EP}

P per grid cell {Gely

STAR Preliminagy

Out-of-plane jets traverse
more medium, on average, 0.3
than in-plane jets.

o HT tngger v, {TPC EP} $ O
n by i 5 > HT trigger v, {FTPCEP} & o
51.5 ' X z o
840 1 & 0.1 ¢ ' o 4
: Q/\ o L Oo+/v @ % O+
Why measure jew,? B o

AProvides information
about the path length
dependent energy loss
ANecessary for

o
N
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

AN

0-5%  5-10% -20% 20-30% 30-40% 40-50%
Centrality Bin

subtractionof | / o Jetv (TPCEP)
backgrounds in jet - STAR Preliminary ® Jetv,{FTPC EP}
hadroncorrelations 3 ‘
- .
Anon-zero jetv, A E,..0n path E7 0 ’ ; t
Aet v,{FTPC} isonsistent withthat of - E ¢
trigger hadrons /
Avidrapidity measures of the event/ :
plane are biased by the W 02 r 1012 1215 15-40
AJetVZ increases WltmT Reconstructed Jet P, (GeV/c)
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Elliptic flow of Q, E, and$ A YyS K 200GeVAuU+AuU i&

Au+Au 200 GeV, n sub EP
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common quark3

U Multi-strange hadrons are more sensitive to tbartonicstage
U Dohadrons with multiple strange quarks flow similarly to those made of m

ore

U Qualitatively, the behavior is simildiowever we now add details about the
centrality dependence.
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Elliptic flow of Q, E, and$ A YyS K 200GeVAuU+AuU iquL
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With scaling and with a ratio of the fit to th&’g it is evident that:
U Deviationof phi v, for (m-mg)/n, >0.6 GeVcZis larger for 3680% than for €80%
U Strangeness county v,0 RwO [ W(i)<w@0) at 30-80% centralityfor m-my,>1 GeVc?
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Models byReinskyaet al. PRL 108, 252302 (2012) &ardimet al.arXiv 1293.2882

L n=1
0.2 N ¥(0-10% Central
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STAR Preliminary
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n=4 [ n=5

0.2- 30-40% Central
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p, (GeVic) p, (GeVic)

P, (GeVic)

p, (GeVic) p, (GeVic)

therefore sensitive to the initial conditions

Adarmonics are also able to tells us about the viscosity ofrtedium

Alow Harmonics couple initial spatial fluctuations to the final momentum distribution and are

Y.Pandit (T 2:55)

j AThe models do goodjob describing the general features of the data. P

8/13/2012

Washington, D.C.

11 of 22



Beam energy scan

Goals of the Scan

200Gev B
1) Disappearance of % QuarkGluon Plasmé

* 624ceV'0

GPsignatures )
2 A Y 39Gev %
2) Critical point . %
Search 27 GeV %
» 19.6GeV e,

3) Evidence of a first
order phase
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Beam Energy Scdan
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Proton and antiproton elliptic flow; EnergyScan }{L

%"

STAR P

AWe observe a differencen v, between protons and anti-protons

AThis difference is largest at the lowest energies

AWe defineAv, as thev, of the proton minus that of the antiproton

Anv, is constant in the measureg; range anddecreasing with increasingnergy

— s shire)
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Particle-anti-particle elliptic flow; EnergyScan id{L

AThereis a remarkable
difference between particles
and their antiparticles,
especially for the lowest
energies in the range.

ADifferencebetween particles
and their antiparticle
decreases withncreasing
beam energy

Possible explanation
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Au+Au, 0-80%

. m-sub EP

STAR Preliminary
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rapidity [J.Dunlop et al., PRC O~ ‘_'__': ‘--::'_--_#--:-—-_-_--:-_—.-_--_-- -
84, 044914 (2011 - A | | -
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Scaling of elliptic flow Energydependence

"1 624GeV AurAu, 0-80%][ 11.5GeV
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ABaryon- mesonv, splitting is observedor energies larger than 11.&6eV

ASplitting for antiparticles is gone at 11.55eV for particlesthe splitting is still
evident at 11.5GeV however it is small a¥.7 GeV

S. Shi (F 3:2d22
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NCQ scaling of elliptic flowEnergydependence %‘

Particles

STAR Preliminary

NCQ scaling holds at all
energiesto within £10%
separately for particles
and antrparticles
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