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RHIC at Brookhaven Natlional Laboratory

RHIC BRAHMSPHOBOS
PHENIX

STAR

AGS

TANDEMS

RHIC: The highest energy 
heavy ion collider in the world!

√sNN = 200 - 5 GeV
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RHIC beam energy scan
experimental knowledge of

freeze-out conditions
hydro predicts that evolution of the
system is attracted to critical point

RHIC low energy program:
• search for signals of 1st order transition and CP at low energies

strategy: vary energy, centrality of Au+Au collisions to scan T,µB
• study onset of parton energy loss (opacity) at intermediate energies
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RHIC at low energies
injection below standard energy, coasting and colliding beams

2001: collisions at 19.6 GeV Au+Au ( standard injection energy )
2008: collisions at 9.2 GeV Au+Au and   test at 5.0 GeV
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PHENIX experiment
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PHENIX plans
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STAR detector (2010)
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advantage of STAR and collider geometry
modest increase of track

density with energy at collider
uniform, energy independent

large acceptance

much better event plane resolution
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Particle identification
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• TOF:  π,K up to 1.6 GeV/c, p to 3 GeV/c
• dE/dx only: π,K below 0.6 GeV/c

combined TOF+dE/dx essential for 
precise fluctuation measurements
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Triggering using BBCs

Studies indicate BBCs can be used for triggering during BES 

Multiplicity larger than that for p+p

AuAu @ 5 GeV AuAu @ 8.75 GeV

b>9 44 30 66 8

impact 
parameter BBC Inner BBC Outer BBC Inner BBC Outer

0<b<3 5 27 12 54

3<b<6 11 30 21 57

6<b<9 22 35 39 40

BBC is sensitive down to single MIP hitting the detector
→ Triggering is not a problem
Precise determination of participants

may be problematic
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STAR plans: search for QCD critical point

Key measurements:
(1) All PID hadron spectra and v2
(2) K/π, <pT> … fluctuations
(3) Correlations of baryons (kurtosis of Np-Npbar mult.distribution)

Elab

better precision and sensitivity to CP than NA49
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BNL PAC recommendations (May 8 – 9, 2008)
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first STAR experience with Low Energy in 2001
E802 PRL81, 2650 
(1998)
E866 PLB476, 1 
(2000)
E917 PLB490, 53 
(2000)
NA44 PLB471, 6 
(1999)
WA98 PRC67, 
104906 (2003)
NA49 PRC66, 
054902 (2002)
NA49 EPJC33, 
S621 (2004)
NA49 
arXiv:0710.0118v2
PHENIX PRC69, 
034909 (2004)
PHENIX PRL88, 
242301 (2002)
STAR PRL92, 
112301 (2003)
STAR PLB595, 
143 (2004)

Preliminary

19.6 GeV Au+Au

D. Cebra QM2008

Preliminary

Sufficient data to extract ratios, flow 
velocity, HBT radii, v2

Data fit into systematics
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2008: low energy run with 9.2 GeV Au+Au

Injecting and colliding Au+Au√sNN = 9.2 GeV, a few hours -> 4K good events !

peripheral
collision

central
collision

Short test @√sNN = 5 GeV allowed study of beam optics



L.Kumar/STAR SQM2008 Identified hadron spectra at mid-rapidity
( 4k events )

slope of the spectra follows
p < K < π
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L.Kumar/STAR SQM2008

Yield and Slope – at mid-rapidity
( 4k events )

yields and slopes consistent with 
the published data at similar 
energy
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L.Kumar/STAR SQM2008 ratios at mid-rapidity ( 4k events )
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L.Kumar/STAR SQM2008

Azimuthal Anisotropy 
( 4k events )

lηl < 1

elliptic flow directed flow
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Summary
• STAR is strongly interested in the low-energy search for the critical 

point of QCD
• PHENIX data taking at lower energies may be hindered by detector

limitations
• PAC recognizes importance but needs more convincing on signatures
• envisaged start of data taking in 2010 subject to favorable PAC

decision in summer 2009

• successful test runs of RHIC and STAR at √sNN= 19.6 and 9.0 GeV
• significant physics results were obtained in spite of small statistics
• agreement with SPS NA49 fixed target results
• the MPRC TOF system (last required STAR upgrade) will be 

completed by May 2009 (75% already installed)

• let us hope that the present economic troubles will not derail this
exciting program on both sides of the Atlantic
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