Solenoidal Tracker At Rhic (STAR)

with recent Results
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Outline

e Relativistic Heavy Ion Collision

e STAR Experiment at RHIC(ollider) in
BNL

e Recent Highlights

e A Large Ion Collider Exp. @ LHC
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Relativistic Heavy Ion Collisions

.» 4’ A+A Collisions
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Heavy Ion Accelerators

c.m. Energy
Accelerator (GeV) Status

SIS 18 2A

(GSI, Germany) (A=mass number) Running

AGS

(BNL, USA) SA Finished

SIS 300

(GSI, Germany) Plan to run from ~2014

SPS

(CERN, Switzerland) Running

RHIC

(BNL, USA) Running

LHC

(CERN, Switzerland) Plan to run from ~2007
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% Circumference: 3.83 km

% First collision: 2000

* 100A GeV Au+Au(2X1026/cm?=/s)
* 250 GeV p + p (8X103%/cm?/s)

* AuAu @ 19.6, 62, 130, 200 AGeV/u
* CuCu @ 200 AGeV/u

* dAu @ 200 AGeV/u

% polarized pp @ 200 AGeV
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Relativistic Heavy Ion Collider

BHUOK“A"EN S|nce '|9 AGS-To-RHIC M -

NATIONAL LABORATORY
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travel counter- 5/ Gradient
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Preacceleration of second RHIC ring et YI.CATrOLron
particles entering —y———— N\ (AGS)
the AGS ring. Alter‘hat;lng 1960. 0.37¢ [¥]
Booster Gradient 0.997¢ 33GeV for
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Booster line 0, 167,
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Detectors @ RHIC

July 18, 2001
00:48:41
Forward Spectrometer

23<0<30

Run 7224
Event 5261

~rpez TPCt

Mid Ropidity Spectrometer

TN 30<0<95

PH- <ENIX PHENIX

Beam-Beam
Counter

Muon Tracking
Chambers

STAR

The olenoidal facker t

IC (STAR
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!rJ(ﬁer
coils magnet

/ /,.E-M calorimeter
time projection
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Identifier
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“ electronics
platform

£ forward time projection chamber
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MRPC ToF barrel EMC barrel
100% ready for run 10

EMC End Cap

Full azimuthal patrticle identification!
y,e, mp K K,p @ ANA = QD N, Jy,Y ...
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AUuAu Collisions @ 130 AGeV

& AR
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AUuAu Collisions @ 130 AGeV

Mid-Central

R
"
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€

Central Event

From real-time Level 3 display.
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Particle ID @ STAR

STARTPC

STAR ToF

2 is 3 )
LLE L

STAR EMC

Neutral particles Strange
hyperons
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Jet Quenching @ STAR

e d+Au FTPC-Au 0-20%

- — p+p min. bias ié\rm

® Au+Au 5%

13

Hard associated
particles —
suppression

Soft assoociated
particles —

enhancement
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Jet Quenching @ PHENIX

Au+Au 200GeV

B h*+h 0-10% /N+N [ 7n° 0-10% / N+N

A
&

d+Au 200GeV = h*™+h*0-20%/ N+N

7 8
p; [GeVic] p;[GeVic]

Yoo@PNU 14 HIM 2011-04




Monojet ? or Dijet?

4 <p_(trig) <6 6<p(trig)<8 8 < p_(trig) < 15
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e With , back-to-back
peaks in central AuAu collisions are
reappearing
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System-size dependence

Au+Au, 20-40% Au+Au
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e With , back-to-back
peaks are suppressed.
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Mach-like Shock Wave

A

through dispersing

energy into collective

mach cone

modes of shock waves.
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Coalescence @ RHIC

PHENIX Preliminary PHENIX Preliminary

Au+Au \[sy, = 200 GeV, 20-60%

#.J}’,m;%f '

—~—
PH-ENIX

200 GeV Au+Au M.B. collisions
STAR Preliminary

4 5
Transverse Momentum P, (GeV/c)
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Liquid-like Early Universe
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Antimatter Hyper Triton

200 GeV Au+Au collisions at RHIC

1111111111111T

| - T
STAR Preliminary -

« signal candidates FROD1, 651970)
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free A
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New!
More data with full ToF needed!

Jinhui Chen, QM09

World data
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Das Universum war am Anfang "flussig"
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Large Ion Collider Exp.
@ LHC

pp @7 TeV

Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:30:46

Fill : 1482

Run : 137124

Event : 0x00000000D3BBE693
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A Large Ion Collider Exp.
PbPb@ 2.76TeV

® AA(0-5 %) ALICE A pp NSD ALICE
m AA(0-5 %) NA50 > pp NSD CMS

A AA(05%)BRAHMS # pp NSD CDF

* AA(05%)PHENIX ¢ pp NSD UA5

[J AA(0-5%) STAR pp NSD UA1

v AA(0-6%)PHOBOS x pp NSD STAR
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CERES 172 GeV
STAR 200 GeV
PHOBOS 62.4, 200 GeV
ALICE 2760 GeV

= 2 times the volume measured at
RHIC (AuAu@200 GeV)

1000 1500 12 14
<dN,,/dn >\
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A Large Ion Collider Exp.
PbPb@ 2.76TeV

« 0-5% Pb-Pb \[s, = 2.76 TeV

20
P, (GeV/c)

i -00-05%

v,{4}

v,{q-dist}

v,{LYZ}

Luzum 1y/s=0.08 (Glauber)
Luzum 1/s=0.16 (fKLN)
Heinz 1/s=0.20 (fKLN)

30 40 50 60 70
centrality percentile
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A Large Ion Collider Exp.
PoPb@ 2.76TeV

minimum bias Pb-Pb

Pb-Pb\/s,,=2.76 TeV, 2.1x 10° events, 5 < P, < 8 GeVic
0 -+
D> Kmn )
D' > K n*n*
ALICE Performance

+ + 25/02/2011

ALICE Performance
25/02/2011

Entries / 8 MeV/c?

Significance (30) 5.8 +1.4

S (3 0) 1038 £ 252 Sigma = 0.025 + 0.005

B (30) 31382+ 149 Mean = 1.866 + 0.005 Significance (36) 5.2+ 1.1

S (30) 296 + 63
B (30) 2893 + 44

185 19 o5 2 205 17 175 18 185 19 195 2 205
Invariant Mass (K) [GeV/CZ] Invariant Mass (Knr) [GeV/c?]

Sigma = 0.022 + 0.006

PWG3-D2H-038
PWG3-D2H-037

ALICE Performance .
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Thanks!

e 290 Talks / avrg. 85 participants
e 101 foreign invitees
e Asian Triangle HI Conferences (ATHIC)

e http://him.phys.pusan.ac.kr
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