the STAR Physics Program

V.V. Belaga, 2

waj,= A. Bhasin!? A K. Bhati,?® V.5, Blatin®

anee 4 M, Botin, 7 A, Boucham,® AV, Beandin’

T H. Caines,* M. Caleré

h.u,,,..n.m‘ i
1

R n«n"-w J. Berger 4 B L,—whm‘" S. Bhas

H. Bickaed @ A, Billmeior % LC. Blasd* C.O, Biyth ! B.E

A. Bravar,! M. Bysteeuky,"! RV, Cadenan,' X.Z Ca

J.C mulb I D. Cebea,” Z. Chajpcki,¥ P. Chalo, l}.L'l“

oey,® A. Chilanias, @ W. Christie ! J.P. (
)

o la Bacca Sdeckes,'”
0,7 Y. Chen,!

J. Cloery

* R lx-...nu
17 ). Fedorisis, ¥ > lm L%

]

eglardy
J.E Goazales,

SM Cuectin® ¥ ez’ TJ HAIInAn
M. Heire ? T.W
HZ Hu.-ug SL. Huang,

Jaxik, ™ K. Jiang® I’i. Jones?
yrev. 3! ). Kirgluk3? A, Kisiel ¥
M. Kopytine, ® L. Kotchenda, ® M. Krureee ® P Kravtacs

Al Kuli 12 A Kusmar,® RKL Kutu

F. Lave* J. Lauret* A. Lebeder.! R Led
S.J. Lindenbaum?® M. A .AM.” F. La
RS. Longace ! M
Y0 Ma, ¥ D, Magest
S \!m;«nn’ C. Marker1,2°
10 l" Meissner3

Hisach, @ E. Hpet @ G
‘ A lLibihe u," P. 11AJ|e" W

B. Hippolyte,!
V. Hughes” T.J. Humanic,? G

3 Judd ®

J. Putachke,
JG Red ¥ Pﬂmtll .

J.L. Romero,” A. Rose, %

1 Savin'® PS. Sazhir

M. V= nml,
Vg, Z.M
Whitten Jr.,'
2p

5 Yamamoto,

H 7):.:\: ‘ WA 7lun.: £ 7 P, Zharg,® R. Zoukarnoor,® Y. oulkarraers,!® azd AN. Zubasev!?

| VAN

Highlights, Goals and the Future for STAR
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Outline

» Highlights from the STAR experiment
— Spectra and nuclear modification
— Flow coefficients: m; and quark number scaling
— Di-hadrons and the ridge

» Heavy-lon goals for the second decade of RHIC
— Critical Point
— Onset of Deconfinement
— Characterization of QGP

» Timely, goal focused, and shovel-ready upgrades
— DAQ Upgrade: DAQ1000
— Barrel Time of Flight: TOF
— Heavy Flavor Tracker: HFT
— Forward Gem Tracker: FGT
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m. - mass (GeV/c?)

Spectra from light hadrons up to multi-strange hadrons
STAR white papers - Nucl. Phys. A757, 102(2005).
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1) Heavy-ion program
S \ - Study medium properties, EoS
.. - pQCD in hot and dense medium

Temperature T [MeV]

2) RHIC beam energy scan
- Search for critical point
- Chiral symmetry restoration
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Polarized spin program
- Study intrinsic properties of the
proton

Forward program

- Low-x properties, search for CGC
- Elastic (inelastic) processes (pp2pp)
- Investigate gluonic exchanges




Studies of SQGP

* Next Steps in Quantifying the sQGP "7
— Quarkonium: the QGP Thermometer I(1S)

% (2P)

— Open Heavy-Flavor: Transport Properties (o

— Jet Finding: Understanding Energy Loss (FF)
— Fluctuations and Correlations: Viscosity and
Quantifying Incomplete Equilibration
* Possible with Timely and Focused Upgrades
— TOF: Full Barrel PID (75% complete)
— DAQ1o00: Take advantage of RHICs Luminosity
— HFT: Open Heavy Flavor

— FGT: Forward Tracking for W charge to access
polarized sea

-
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RHIC Beam Energy Scan
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phase diagram: the critical point 900 MeV

Baryon Chemical Potential

\ See Declan Keane’s Talk Tomorrow /
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% Lattice QCD critical point estimates
— Chemical freeze-out ceymansetal phys revers

o Heavy ion freeze-out data

Ejiri, et.al. 2003

Fodor, Katz 2004

Gavai, Gupta 2005

[ Search area covered by low energy scan
- Total s?arch area cov?red by RHIC f?cility
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PID to measure moments of the distributions of conserved quantities




STAR Detectors: rFui2r particle identification!

TPC

TOF

EMC+EEMC+FMS
(1=m<4)

N

DAQ1000
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PID and Acceptance at STAR
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Summary

e THE FIRST DECADE OF RESEARCH AT STAR

— Strongly Interacting Hot and Dense Matter
Produced in 200 GeV Au+Au collisions

e THE NEXT DECADE
— Characterize the Matter
— Explore the QCD Landscape
— RHIC Provides the Luminosity and Flexibility

— STAR Detector Upgrades are Focused on
Accomplishing Our Goals

3/9/09 Paul Sorensen, Brookhaven National Lab
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d+Au Au+Au, 20-40% Au+Au, 0-5% Near side, [A¢| < 0.63 Away side, [A¢ - 7| < 0.63
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