
An Antimatter, Hypernuclear, 
Calm and “Collective”

Kind of Guy
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Declan Keane was honored as a fellow of the American Physical Society 

“for his leadership in the study of collective phenomena using directed 
flow and the discovery of antimatter hypertriton and Helium-4 in high-

energy nuclear collisions at the Relativistic Heavy Ion Collider (RHIC).” 



Professional Chronology
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• 1981 – 1987, University of California, Riverside, Postdoctoral Fellow

• 1988 – present, Professor, Kent State University, Department of Physics

• 1990 – present, Active and Founding Member of STAR Collaboration

• c. 1998 – Spokesperson for Brookhaven AGS experiment E895
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Early Days at the BEVALAC
1981 – 1987, University of California, Riverside, Postdoctoral Fellow
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Comparisons of VUU Predictions with Streamer Chamber Data
D. Keane (Presenter), S. Y. Chu, S. Y. Fung, Y. M. Liu, L. J. 
Qiao, G. VanDalen, M. Vient,
S. Wang, J. J. Molitoris, and H. Stöcker………page 165

Status of Multi-Pion Correlations at HISS
D. Olson (Presenter), W. Christie, T. Abbott, D. Beavis, P. Brady, 
H. Crawford, S. Fung, D. Keane, P. Lindstrom, Y. Liu, W. Müller, 
T.J.M. Symons, C. Tull and H. Wieman………page 205

Early Days at the BEVALAC
1981 – 1987, University of California, Riverside, Postdoctoral Fellow



Early Days at the BEVALAC
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1981 – 1987, University of California, Riverside, Postdoctoral Fellow



Early Days at the BEVALAC
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1981 – 1987, University of California, Riverside, Postdoctoral Fellow



On to RHIC
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1988 – present, Kent State University, Professor Declan Keane

Founding Member of STAR!



Conceptual Basis for STAR Physics 
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Concept of a New Experiment for RHIC
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RHIC Letter of Intent – September 1990
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Founding Members of STAR!



Design Evolution for Experiment at RHIC
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Time Projection Chamber (TPC)



Design Evolution for Experiment at RHIC
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Time Projection Chamber (TPC)



Update to RHIC Letter of Intent – July 1991
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Evolution of Physics at RHIC Foreseen from 1990 - 1992

WWND
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STAR Conceptual Design Report 1994

Jay Marx
Project Director!
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STAR Conceptual Design Report 1994
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STAR Baseline Detector & Additional Equipment
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Before RHIC Data & RHIC Beam Energy Scan
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Spokesperson for Brookhaven AGS experiment E895
in energy range of then future RHIC Beam Energy Scan

EOS Time Projection Chamber + MUSIC

Mid-to-Late 1990’s



John Harris (Yale)                                      Advances in Nuclear Dynamics - Declan Keane Tribute          Kent State U. -  Dec 1-2, 2023

Spokesperson for Brookhaven AGS experiment E895
in energy range of then future RHIC Beam Energy Scan

EOS Time Projection Chamber + MUSIC

Before RHIC Data & RHIC Beam Energy Scan
Mid-to-Late 1990’s
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Spokesperson for Brookhaven AGS experiment E895
in energy range of then future RHIC Beam Energy Scan

EOS Time Projection Chamber + MUSIC

Before RHIC Data & RHIC Beam Energy Scan
Mid-to-Late 1990’s
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EOS Time Projection Chamber + MUSIC

Sideward Flow in Au+Au Collisions between 
2 A and 8 A GeV. 

Physical Review Letters, 84 (2000) 5488.

Before RHIC Data & RHIC Beam Energy Scan
Mid-to-Late 1990’s

Spokesperson for Brookhaven AGS experiment E895
in energy range of then future RHIC Beam Energy Scan



Meanwhile at RHIC – STAR Detector Ready to Roll! STAR
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Creating and Probing the 
Quark-Gluon Quagmire at RHIC

John Harris
Yale University

NATO ASI, Kemer, Turkey 2003

STAR Collaboration Ready to Roll! STAR
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STAR

√sNN = 7.7 - 200 GeV Au + Au
Relativistic Heavy Ion Collider (RHIC)
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STAR Control Room - First Collisions! STAR
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STAR is Born!

2000

STAR



Head-on Collision
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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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STAR Seminal* Papers on Flow, Antimatter, Hypernuclei
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Comment: 7 PRLs published in 2001 by STAR (on all topics)!* My definition!



Antimatter in Heavy-ion Collisions

John Harris (Yale)                                      Advances in Nuclear Dynamics - Declan Keane Tribute          Kent State U. -  Dec 1-2, 2023



Antinuclei in Heavy-ion Collisions
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O. Chamberlain, W.W. Chupp, G. Goldhaber, E. Segrè, C. Wiegand, E. Amaldi, G. Baroni, 
C. Castagnoli, C. Franzinetti, A. Manfredini,
 “Antiproton star observed in emulsion,” Phys. Rev. 101 (1956) 909–910.



Antimatter Hypernucleus in Heavy-ion Collisions
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Antimatter Hypernucleus in Heavy-ion Collisions
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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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STARCompletion of STAR – Growing Up!
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Antimatter, Hypernuclei, Collective Flow

John Harris (Yale)                                      Advances in Nuclear Dynamics - Declan Keane Tribute          Kent State U. -  Dec 1-2, 2023

• 1988 - present Professor, Kent State University, Department of Physics, Kent, Ohio, United States

• Spokesperson for Brookhaven AGS experiment E895, in the RHIC Beam Energy Scan range.



STARSTAR – All Grown Up!

To date: 348 theses → 307 (PhD), 33 (Masters) and 8 (diploma)
   358 journal publications → 105 in PRL and 7 in Science Advances and Nature Physics
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Thanks for your attention!
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Special thanks to 

Declan and Spiros, 

my STAR Collaborators,

friends at Kent,

and the Organizers of this Symposium 
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Extra Slides
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