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Courtesy of W. A. Zajc

1990: Workshop on July 4th

(holiday) at BNL for RHIC.

Converged (?) into 7 working 

groups on various detector 

proposals

Bob Ledoux

Wit Busza

Satoshi Ozaki

Shoji Nagamiya

John Harris

1991: Four Proposals

STAR (4p)

OASIS (di-electron+photon)

Dimuon (dimuon)

TALES/ SPARHC

(di-eleron)

We thought

three were 

trashed.

… Advised 

to combine

… Approved



1991.09.  Rebirth of 3 Proposals

• DOE covered $30M, KEK covered 

$10M for di-electron, but $10M 

was missing for di-muons.

• 1992.02.: Sam and I visited RIKEN 

to see if RIKEN could fund a muon 

arm, but our effort failed (according 

to M. Ishihara).

1992.03.  SN was appointed as a 

PHENIX spokesperson.

• 1992.06: pCDR of 260 pages 

published.

• 1992.11: Muon arm deferred from 

the baseline. I, therefore, decided 

to seek for new money.

1993:  RIKEN started discussing 

Spin Program by Ishihara grp. 

PHEONIX? Photon, Hadron, Electron

muOn Nucl. Ion eXperiment ???

DOE .. $30M

KEK .. $10M

$10M missing

PHENIX  Pioneering High Energy

Nuclear Ion eXperiment



1993.12.  RIKEN Proposal on Spin      

Physics was almost finalized.

• Included were Snakes and Spin rotators 

for PHENIX and STAR.

• 1994.04.： AEE Proposal submitted.

1994.12. Spin and an additional Muon 

Arm funding approved for RIKEN.

1995.01  NSAC strongly supported 

the AEE fund (for additional muon 

arm + level-2 trigger for PHENIX).

RIKEN

Chief 

Scientist,

Ishihara

Two muon-arms

became realistic:

One from RIKEN and

the other from DOE.

1995.05. Unification of Heavy-Ions and  

Spin Programs in PHENIX.

1995.10. RIKEN-BNL MoU Signed.

1996. 04.  RIKEN Steering Committee 

on Phase II Budget

1996. 12  RBRC officially approved. 

Major Event 

For PHENIX.

(2001 - )

En’yo

succeeded

Chief 

Scientist



Spin Rotator

Spin Rotator

Siberian

Snake
Siberian

Snake

Siberian Snake and

Spin Rotator for both 

STAR and PHENIX



AEE Fund from DOE

~10M$

RIKEN ~10M$

+ Investment

for Spin



STAR

PHENIX

RCF

11.4 M$

1.9 M$

Total 20M$ Incl. Siberian snakes & rotators



Orbital

Only 30% of 

proton

spin originated 

from quarks!

I （as a non-expert in spin physics) created the following two 

graphs when the spin program merged into PHENIX in 1995.

Remaining 70% ???



1995



ALL, AL confirmed by
STAR jet

PHENIX direct g + p0

PHENIX W→e, m

STAR W→e 

AN ~ 0 (in midrapidity)

 For example, 

PHENIX direct g

〇 STAR

〇 PHENIX (+ p0 also)

×
〇 PHENIX(e+m), STAR(e)

〇 STAR （AN alone, e+e-)

1995 2023
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Extremely Successful 

Operation of RBRC

• T. D. Lee introduced a joint appointment system

– Many excellent physicists have been born from RBRC. 

• Siberian snake and spin rotator added a significant 

portion to RHIC

– Successfully achieved polarized proton beams for both 

STAR and PHENIX.

– Powerful di-muons for PHENIX, in addition to di-electrons

• In public, the most well-known and successful US-

Japan Collaboration

– Based on substantial efforts by RIKEN staff members

• DOE changed polarized proton physics into Nuclear 

Physics (before then, it was classified as High-

Energy Physics at DOE)



sPHENIX Detector

Single jet, Jet-jet, Jet + Direct g will be 

measured in addition to many others. 

・ This is related to the orbital 

contribution to the nucleon 

spin, AN.

・ Already, the PHENIX group 

has reported AN ~ 0 from 

direct g.

- 50 times of statistics are 

expected at sPHENIX.

Measured are:

One of the objectives is the 

precise measurement of 

Transverse Momentum 

Dependence (TMD)

Spin Programs at sPHENIX



EIC

DIS 
alone

Proton Spin from Gluons

70%
of the
spin

https://arxiv.org/

pdf/1602.03922

Taken from

DIS = Deep

Inelastic 

Scattering

< 2009

= p + p at 

200 GeV

< 2015

= p + p at

200 + 510 GeV

RHIC 
(< 2009)

+DIS
RHIC 

(< 2015)
+DIS

In addition, the contribution from q and q is ~ 30%.

Issues at EIC

Is 70% from gluon correct?  Or, other contributions?

https://arxiv.org/pdf/1602.03922
https://arxiv.org/pdf/1602.03922
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