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Early RHIC
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√sNN = 7.7 - 200 GeV Au + Au

Relativistic Heavy Ion Collider (RHIC)
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1989 – Designing & Developing

an Experiment for RHIC

Applied for LBL Director’s Funds (1989) 

 for new initiative to design an experiment for RHIC

 Requested funds for an engineer and a postdoc

 Plus, funds to invite speakers to discuss physics and detector aspects of a new RHIC experiment

 Received $200K

Hired Bill Edwards and Bill Christie

 Edwards (mechanical design) and Christie (GEANT experiment design)

Invited Theorists and Experimentalists for physics and detector discussions

 RHIC Planning Meetings at LBL (Oct ‘89 – July ‘90) described in next slides

*Apologies - many slides that follow were digitized from transparencies!
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Planning at LBL for an Experiment for RHIC
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Planning at LBL for an Experiment for RHIC
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Planning at LBL for an Experiment for RHIC
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RHIC – A New Era of Experiments in Nuclear Physics

multiple



1990 Concept of a New Experiment for RHIC

Art!
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Two Proposals for TPC Experiments Submitted at RHIC
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• The experiment (soon to become known as STAR) was a solenoidal design

• A TPC of dipole design was proposed by a BNL-Rice Collaboration

Newly appointed BNL Lab Associate Director (Nobel Laureate) Prof. Mel Schwartz



STAR RHIC Letter of Intent – September 1990
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STAR Update to RHIC Letter of Intent – July 1991
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Dipole TPC RHIC Letter of Intent – July 1991

John Harris (Yale)                                                                        25-year Celebration of STAR           BNL, 17 – 18 December 2025



Two Proposals for TPC Experiments Submitted at RHIC
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Newly appointed BNL Lab Associate Director (Nobel Laureate) Prof. Mel Schwartz

 Instructed the two TPC collaborations to discuss a merger

  [A few comments on the process and a side comment!]



Merger forming the STAR Collaboration – 31 July 1991
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Slices from Merger Collaboration Meeting. Thanks Liz!



Updated Letters of Intent at RHIC
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BNL PAC Meeting (August 1991), PAC gave advice to Prof. Schwartz! 

    Schwarz decisions on experiments:

 One TPC experiment (became STAR) approved with solenoidal magnet design 

 

 PHENIX experiment to be formed from merger of four proposals 

  formerly TALES, SPARC, OASIS, and DIMUON   

 Small experiment for quick results approved PHOBOS

 BRAHMS (proposed and approved later)
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A Time Projection Chamber?

Why a TPC for central tracking detector?

 Is it fast enough?      

 Can it handle the charged particle multiplicity?

 What about two-track and momentum resolutions (B-field strength and design)

 What about space-charge distortions?

 .

 .

Howard Wieman became the TPC Project Director!!

 Designed and oversaw TPC and electronics design …… whew!  

       

Designed for 2000 charged particles per unit rapidity (from theoretical predictions)

 Later measured the multiplicity at RHIC to be ~800 per unit rapidity ….. whew!  

 TPC met all requirements for a successful tracking and PID detector….. whew! 
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Evolution of the Design for (STAR) Experiment at RHIC
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Evolution of Physics at RHIC Foreseen from 1990 - 1992

Updated LOI Physics (1991)

as presented at 

WWND Jackson Hole (1992)



STAR Conceptual Design Report 1994
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Jay Marx

Project Director!



STARA Few of the Characters in 1994 
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STAR Conceptual Design Report 1994
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STAR Baseline Detector & Additional Equipment
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STARSTAR TPC from LBL to BNL
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STAR TPC from LBL to BNL
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STAR
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STAR Detector Ready to Roll! STAR



Creating and Probing the 

Quark-Gluon Quagmire at RHIC

John Harris

Yale University

NATO ASI, Kemer, Turkey 2003
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Collaboration Ready to Roll! STAR
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TPC Tracking Ready to Roll! STAR
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STAR Control Room - First Collisions! STAR



Head-on Collision
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A STAR is Born!

2000
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STAR



A STAR IS BORN!

1954

1976

1937

2018
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A STAR is Born!
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Newsweek – August 16, 1999



The Dawn of RHIC Physics (2001)

(a real scramble)
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The Dawn of RHIC Physics

PHENIX

BRAHMSPHOBOS

STAR
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The Dawn of RHIC Physics (2001)
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Flow at RHIC!
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It Flows so Well – It’s a Nearly Perfect Liquid!
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The News of the QGP Hit the Streets
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…. and the “Nerd” Haunts!
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First Dignitaries Visit STAR and RHIC
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Jet Quenching in STAR at RHIC!

Key Early STAR Jet-Quenching Papers (2000–2005)

Canonical references for first jet-quenching results:

STAR Collaboration, Suppression of charged hadron yields at 

large transverse momentum in central Au+Au collisions at √sNN = 

130 GeV, Phys. Rev. Lett. 89, 202301 (2002).

STAR Collaboration, Azimuthal anisotropy and correlations at 

high transverse momentum in Au+Au collisions, Phys. Rev. Lett. 

90, 082302 (2003).

STAR Collaboration, Disappearance of back-to-back high-pₜ 
hadron correlations in central Au+Au collisions, Phys. Rev. Lett. 
90, 082302 (2003).

STAR Collaboration, High-pₜ hadron suppression in d+Au 

collisions, Phys. Rev. Lett. 91, 072304 (2003) (control 

experiment showing no suppression).

STAR Collaboration, Long-range rapidity correlations and jet 
quenching, Phys. Rev. C 70, 054907 (2004).

from ChatGPT 5.2
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STARSTAR – Growing Up!

STAR Mid-term Upgrades

Time of Flight

Forward Meson Spectrometer

DAQ1000

Heavy Flavor Tracker

 

Intermediate Stage Tracker

Forward Tracking
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The Most Vortical Fluid Ever Observed



STARCompletion of STAR – Growing Up!
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STARSTAR – All Grown Up!
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To date:   391 theses → 347 (PhD), 34 (Masters) and 10 (Diploma)    

     347 publications → 107 PRLs, 130 PRC, 50 PLB, 34 PRD, 11 Science/Nature, 15 others

     26 publications in this year!



STAR has produced 

the hottest, 

least viscous, and 

most vortical fluid ever 

in the laboratory!
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“Photo” credit BNL



Congratulations! 

and Special Thanks  

to all my STAR Collaborators!

Thanks to the Organizers of this Celebration! 
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