
Solenoidal Tracker At Rhic (STAR) 
with recent Results
HIM 2011-04 @ KPS
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Outline

• Relativistic Heavy Ion Collision

• STAR Experiment at RHIC(ollider) in 
BNL

• Recent Highlights

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

Collision Energy

~ 10 GeV/N+N

Energy Density

~ 1 GeV/fm3

Low
Hadrons

High DoF
Quark & Gluons

Low
Hadrons

A+A Collisions
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Heavy Ion Accelerators
Accelerator

c.m. Energy 
(GeV)

Status

SIS 18
(GSI, Germany)

2A
(A=mass number) Running

AGS
(BNL, USA) 5A Finished

SIS 300
(GSI, Germany) 8A Plan to run from ~2014

SPS
(CERN, Switzerland) 20A Running

RHIC
(BNL, USA) 200A Running

LHC
(CERN, Switzerland) 5500A Plan to run from ~2007
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Brookhaven National Lab. (BNL)

★ Circumference: 3.83 km 

★ First collision: 2000 

★ 100A GeV Au+Au(2X1026/cm2/s) 

★ 250 GeV p + p (2X1032/cm2/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

6

Since 1947

Tandem Van de 
Graaff 

1970, 15MV, 
Ions, 24m

Tandem-to-Booster 
line (TTB) 

1986, 700m, 0.05c

Linear Accelerator 
(Linac). Protons 

200 MeV (300 mA) 
for pA collisions. 

Late 1960’s.  

The Booster 
synchrotron 

1991 completed. 
Preacceleration of 
particles entering  

the AGS ring. 

Alternating 
Gradient 

Synchrotron 
(AGS) 

1960. 0.37c  
0.997c 33GeV for 

protons 
11GeV for AuAu

AGS-To-RHIC 
(ATR) transfer 

line. Bunches are 
directed either 

left to the 
clockwise RHIC 
ring or right to 
travel counter-
clockwise in the 

second RHIC ring. 
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Detectors @ RHIC

7

The Solenoidal Tracker at RHIC (STAR) 

the Broad Range Hadron Magnetic 
Spectrometer 
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STAR Detector

8
Nu Xu 5/25 STAR Asian Meeting, Pusan National University, May 6 – 9, 2009. 

STAR Detector (current) 

PMD 

FPD 

FMS 

EMC barrel 

EMC End Cap 

Complete 

Ongoing 

TPC 

FTPC 

Full azimuthal particle identification! 

!, e, ", !, K, K*, p, ", #, $, %, &, D, #C, J/#, $ … 

BBC 
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AuAu Collisions @ 130 AGeV
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AuAu Collisions @ 130 AGeV
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AuAu Collisions @ 130 AGeV
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Particle ID @ STAR
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Jet Quenching @ STAR
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Soft associated 
particles → 

enhancement

Hard associated 
particles → 
suppression

pT(assoc) > 2 GeV/c

pT(assoc) > 0.15 GeV/c
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Jet Quenching @ PHENIX
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Monojet ? or Dijet?

• With increasing the jet energy, back-to-back 
peaks in central AuAu collisions are 
reappearing

15



Yoo@PNU HIM 2011-04

System-size dependence

• With increasing system-size, back-to-back 
peaks are suppressed.

16



3 particle correlations
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Mach-like Shock Wave
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away

near

Medium

mach cone

A fast thermalization 

through dispersing 

energy into collective 

modes of shock waves.
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Coalescence @ RHIC
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Nu Xu 8/25 STAR Asian Meeting, Pusan National University, May 6 – 9, 2009. 

New v2 Results (Run7) 

Run7 data, strangeness flow =>  

  Final word on partonic collectivity at RHIC! 
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Liquid-like Early Universe
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Antimatter Hyper Triton
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Antimatter Helium
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A Large Ion Collider Exp. 
@ LHC
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A Large Ion Collider Exp. 
PbPb@ 2.76TeV
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Energy density from dNch/dη

dNch/dη = 1599 ± 4 (stat.) ± 80 (syst.) 
constrains / rules out models
100 times cold nuclear matter density 
~3 times the density reached at RHIC 

(ε ≈ 15 GeV/fm3)

!"#$%&' !"#$%&$'

Volume and lifetime from HBT
    Freeze-out volume     ~ 300 fm3

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

     Lifetime until freeze-out ~ 10 fm/c
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A Large Ion Collider Exp. 
PbPb@ 2.76TeV
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Strong energy loss in hot and dense medium
Quantified by nuclear suppression factor RAA

Maximum suppression  RAA  ~ 1.5 – 2 x 
stronger than  at RHIC
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A Large Ion Collider Exp. 
PbPb@ 2.76TeV

27

!"#$%&'()*+)*,( !"#"!$!%&"'(%)&*)&%



Yoo@PNU HIM 2011-04

Thanks!

• 35 Heavy Ion Meetings since 2004-12

• 290 Talks / avrg. 35 participants

• 101 foreign invitees

• Asian Triangle HI Conferences (ATHIC) 

• http://him.phys.pusan.ac.kr
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