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Preface to the Series

The RIKEN BNL Research Center (RBRC) was established in April 1997 at
Brookhaven National Laboratory. It is funded by the "Rikagaku Kenkyusho'" (RIKEN,
The Institute of Physical and Chemical Research) of Japan. The Memorandum of
Understanding between RIKEN and BNL, initiated in 1997, has been renewed in 2002 and
again in 2007. The Center is dedicated to the study of strong interactions, including spin

physics, lattice QCD, and RHIC physics through the nurturing of a new generation of
young physicists.

The RBRC has both a theory and experimental component. The RBRC Theory
Group and the RBRC Experimental Group consists of a total of 25-30 researchers.
Positions include the following: full time RBRC Fellow, half-time RHIC Physics Fellow,
and full-time, post-doctoral Research Associate. The RHIC Physics Fellows hold joint
appointments with RBRC and other institutions and have tenure track positions at their
respective universities or BNL. To date, RBRC has ~50 graduates of which 14 theorists
and 6 experimenters have attained tenure positions at major institutions worldwide.

Beginning in 2001 a new RIKEN Spin Program (RSP) category was implemented
at RBRC. These appointments are joint positions of RBRC and RIKEN and include the
following positions in theory and experiment: RSP Researchers, RSP Research
Associates, and Young Researchers, who are mentored by senior RBRC Scientists. A
number of RIKEN Jr. Research Associates and Visiting Scientists also contribute to the
physics program at the Center.

RBRC has an active workshop program on strong interaction physics with each
workshop focused on a specific physics problem. In most cases all the talks are made
available on the RBRC website. In addition, highlights to each speaker’s presentation are
collected to form proceedings which can therefore be made available within a short time
after the workshop. To date there are ninety proceeding volumes available.

A 10 teraflops RBRC QCDOC computer funded by RIKEN, Japan, was unveiled
at a dedication ceremony at BNL on May 26, 2005. This supercomputer was designed and
built by individuals from Columbia University, IBM, BNL, RBRC, and the University of
Edinburgh, with the U.S. D.O.E. Office of Science providing infrastructure support at
BNL. Physics results were reported at the RBRC QCDOC Symposium following the
dedication. QCDSP, a 0.6 teraflops parallel processor, dedicated to lattice QCD, was
begun at the Center on February 19, 1998, was completed on August 28, 1998, and was

decommissioned in 2006. It was awarded the Gordon Bell Prize for price performance in
1998.

N. P. Samios, Director
March 2008

*Work performed under the auspices of U.S.D.O.E. Contract No. DE-AC02-98CH10886.
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RBRC Scientific Review Committee Meeting
November 17-18, 2008

Brookhaven National Laboratory, Upton, NY 11973

The ninth evaluation of the RIKEN BNL Research Center (RBRC) took
place on Nov. 17-18, 2008, at Brookhaven National Laboratory. The
members of the Scientific Review Committee (SRC) were Dr. Dr. Wit
Busza (Chair), Dr. Miklos Gyulassy, Dr. Akira Masaike, Dr. Richard Milner,
Dr. Alfred Mueller, and Dr. Akira Ukawa. We are pleased that Dr.
Yasushige Yano, the Director of the Nishina Institute of RIKEN, Japan
participated in this meeting both in informing the committee of the activities

of the Nishina Institute and the role of RBRC and as an observer of this
review.

In order to illustrate the breadth and scope of the RBRC program, each
member of the Center made a presentation on his/her research efforts. This
encompassed three major areas of investigation, theoretical, experimental
and computational physics. In addition the committee met privately with the
fellows and postdocs to ascertain their opinions and concerns.

Although the main purpose of this review is a report to RIKEN Management
(Dr. Ryoji Noyori, RIKEN President) on the health, scientific value,
management and future prospects of the Center, the RBRC management felt
that a compendium of the scientific presentations are of sufficient quality
and interest that they warrant a wider distribution. Therefore we have made
this compilation and present it to the community for its information and
enlightenment.

We thank Brookhaven National Laboratory and the U. S. Department of
Energy for providing the facilities to hold this meeting.

N. P. Samios
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Committee Members

Busza, Wit (Chair) busza@mit.edu

Gyulassy, Miklos gyulassy@phys.columbia.edu
Masaike, Akira masaike@mvb.biglobe.ne.jp
Milner, Richard milner@mit.edu

Mueller, Alfred amh@phys.columbia.edu
Ukawa, Akira ukawa@ccs.tsukuba.ac.jp

Monday, November 17, 2008

8:00 AM - 9:00 AM SRC Executive Session (Room 2-160)
{Presentations by RIKEN/RBRC Adminstration}

Open Sessions - Large Seminar Room

EXPERIMENTAL GROUP PRESENTATIONS
Hideto En’yo, Chair

9:00 Exp. Group overview: HI Physics and PHENIX upgrade projects Yasuyuki Akiba
9:15 Direct photon measurements at PHENIX Kensuke Okada
9:30 Hard Scattering Physics in PHENIX And ATLAS Stefan Bathe

9:45 PHENIX Muon Trigger FEE Upgrades for Sea Quark Polarization Itaru Nakagawa .
Measurement via W-Boson

10:00 PHENIX VTX upgrade: Overview and Pixel detector Atsushi Taketani
10:15 PHENIX VTX upgrade: Strip detector and software development Manabu Togawa

10:30 AM Break

EXPERIMENTAL GROUP PRESENTATIONS
Yasuyuki Akiba, Chair

11:00 Exp. Group overview: Spin Physics Abhay Deshpande

11:15 Constraining Delta G by Measuring Double Helicity Kieran Boyle
Asymmetry in Neutral Pion Production ‘

11:30 The Double Longitudinal Spin Asymmetry in Unidentified Dave Kawall



Charged Hadrons from pp collisions at sqrt(s)=62.4 GeV

11:45 Fragmentation Functions from Belle Ralf Seidl

12:00 Drell -Yan measurement with polarized proton beams Yuji Goto

12:15 RHIC Data Analy5|s at CCJ Yasushi Watanabe

12:30 - 1:30 PM SRC Executive Session - Working Lunch (Room 2-160)

1:30 PM - 3:30 PM THEORY GROUP PRESENTATIONS (Large Seminar Room)

Larry Mc Lerran, Chair

1:30 QCD thermodynamics on the lattice Peter Petreczky

1:50 The quark and gluon propagators at finite temperature Masatoshi Hamada

2:00 Nucleon Structure on the Lattice Shigemi Ohta

2:10 Study of eta' meson using domain-wall QCD Taku lzubuchi

2:20 Improved Non-perturbative Renormalization Yasumichi Aoki

2:30 Dynamical QCD+QED lattice simulations Thomas Blum

2:40 Perturbative O(a) matching in static heavy and domain-wall Tomomi Ishikawa
light quark system

2:50 Drell-Yan Lepton Pair Azimuthal Correlation: Lam-Tung Feng Yuan
Relation Revisited

3:10  Neutrinos from core collapse supernovae Cecilia Lunardini

3:20 A Beam Cooling Scheme for a Muon Collider Adam Lichtl

3:30 PM-4:00 PM Break

4:00 PM - 5:30 PM THEORY GROUP PRESENTATIONS (Large Seminar Room)

Tony Baltz, chair

4:00 Probing Hot and Cold Nuclear Matter

4:10 Medium-induced energy loss at weak and strong coupling
4:20 Viscous hydrodynamics and RHIC . Molnar
4:30 Progress on Hydrodynamics and AdS/CFT . Teaney

R. Fries
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D

D

4:40 Suppression of th_e Shear Viscosity in a "semi" Quark. Y. Hidaka
A

K

A

T

. Marquet

Gluon Plasma

4:50 Resummation in the high energy limit . Stasto

5:00 Coherent and incoherent diffractive hadron production in pA . Tuchin
collisions

5:10 The gluon propagator and the heavy-quark potential in anisotropic A. Dumitru
QCD

5:20 Dynamical study of bare sigma pole with 1/Nc classifications . Kojo

5:30 RHIC Luminosity Upgrade T.Roser

7:00 PM DINNER

Tuesday, November 18, 2008

8:00 AM to 9:00 AM SRC Executive Session (Room 2-160)
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12:00 - 1:30 PM
1:30-3:00 PM

3:00-4:15PM
4:15-5:00 PM

5:00 PM

INTRODUCTORY TALKS (Large Seminar Room)
Nicholas P. Samios, Chair

RBC Collaboration Research Highlights
(Robert Mawhinney)
Lattice Gauge Computing (Norman Christ)
(QCDOC, QCDX)
Physics at RHIC with Upgrades (Yasuyuki Akiba)
e-RHIC (Abhay Deshpande)
BNL - Strategic Plan (S. Vigdor)

SRC Executive Session - Working Lunch (Room 2-160)

INTERVIEWS - Meetings with Individual RBRC Staff
(Rooms 2-160 and 2-78)

Executive Session
Close Out

Adjourn
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Scientific Review Committee
for RIKEN BNL Research Center
(RBRC-SRC)

Yasushige Yano
Director, RIKEN Nishina Center (RNC)
November 17-18 2008
BNL, USA

Organization of RIKEN Nishina Center
(established on April 1 2006)

Research Locations Pr n

Accalerator Division
Accelerator Development Group
Accelerator Operation Group

Nuclear Physics Research Division
Heavy lon Nucleer Physics Laboratory
Theoretical Nuclear Physics Laboratory
Radioactive lsoiope Physics Laboratory
Superheavy Element Laboratory

D Group
Experimentai Instaflations Operation Group

o

User Liaison and Support Division
ter for Nuclear Study, ’ __l
it The ity of Tokyo 1 User Liaison and Support Group
World’s most intense exotic Ri beam m Sub Nuclear System Research Division
- Radiation Leboratory
- ¥ Advanced Meson Science Laboratory
T Theoretical Physics Laboratory

Strangeness Nuclear Physics Laboratory

Accelerator Applications Research Division
—i Accelerator Appiications Research Group

__{g Safety Management Group

RIKEN BNL Research Center
Theory Group

RIKEN BNL Research Certer RIKEN RAL Muon Facitity 1§ Experimental Group

World's first polarized proton beam colliding | World's most intense pulsed mucn beam
Fo P LB rikeN Faciiity Ofico at RAL

High- speed lattice QCD computing
T
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Terms gnd Reference from President
to the Advisory Council (AC) of each Center

1) Are there achievements with major scientific significance or
achievements with significant social impacts?
- Are there achievements which will be notable in the history of science?

2) How does the Center compare with similar research institutions
abroad? Make recommendations for possible improvement based on
this investigation.

- Where does RIKEN rank in the worldwide research community?

3) Evaluate the Center’s collaborations within RIKEN and with outside
institutions, and evaluate the Center’s effort to promote international
collaborations.

- Are the Center’s collaborations resulting in better research
achievements and more contribution to society?

The last AC (Feb 23-25, 2006)’s recommendations included:

“The committee recommends that subcommittees be appointed, of a few people with the
required expertise, to review activities at the Center such as the RIKEN BNL Research
Center and the RIKEN RAL Muon Facility, and any other activities that are not an
integral part of RIBF operations and research programs.”

“The Committee believes that the proposed committee structure would be better
represented in the following organization chart.”

| New system:
Director Here is President
RIKEN Wako Institute
1
International Advisory N e
Nighina Center Committee
RIGENBNL | | RICRRAL Coordination ’
Committes || safety Review
ittee

]

Program Advisory
Committee

T
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RIKEN Review System and Schedule

mmm.m S
( RIKEN Advisory Council)

(Nishina Center Advisory Council)

April_22-25 2008 ( twice in § years)

NCAC

15-1

Report Report
RBRC-SRC | | RRMF-AC |

Review Review

Nov. 17-18 2008 Nov. 4-5 2008

Review

RIBF and other activities

Nishina Center Advisory Council

January 15-17, 2009
Name

Sydney Gales (Chair)
Shoeji Nagamiya
Walter F.Henning
Robert Kiefl

Wit Busza

Andrew Taylor

Angela Bracco

Makoto Inoue

Alexey Korsheninnikov
Karlheinz Langanke
Hideyuki Sakai
WenQing Shen
Bradley Sherrill
Hiroshi Toki

Affiliation

GANIL

KEK, J-PARC Center

ANL (Chair NP-PAC)
University of British Columbia
{(Chair ML-PAC)

MIT (Chair RBRC-SRC)

ISIS, RAL (Chair RRMF-AC)
University of Milan

Kyoto University (Prof. Emeritus)
Kurchatov Institute

GSI

the University of Tokyo

SINAP, Chinese Academy of Science
NSCL, Michigan State University
RCNP, Osaka University
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The RBRC-ACSRC review report:

will be addressed to President of RIKEN
(through the NCAC)

and

may include confidentialities
to Director of Nishina Center
and Director of RBRC.

RRMF-AC Nov. 4-5 Wako Japan

Courtesy visit to RIKEN President S. Blundell (Univ. of Oxford)

P. King (Secretary, ISIS)
R. Noyori K. Clausen (PSl)
A. Taylor (Chairperson) J.M. Poutissou (TRIUMF)

Y. Yano (RIKEN)

A. Taylor (Chairperson, ISIS)
E. Torikai (Yamanashi Univ.)
J. Yamazato (KEK)
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Researcher

8 Fixed-term
Administrative

ez

Administrative
Staff

Data as of
31 March 2007

FEELSES

New research centers

SPring-8

Brain Science Institute

Genomic Sciences Center

Plant Science Center

SNP Research Center

Center for Developmental Biology
BioResource Center

Center for Allergy and immunology
Nishina Center for Accelerator-
Based Science

Data as of 31 March 2008
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RIKEN Nishina Center (FY2008)

Budget

RIBF: 2,921MJY (including 1,148MJY for electricity)
RAL: 195MJY

BNL: 735MJY

Total: 3,851MJY

(excluding salary for permanent staff, construction and external budget)

Man power
Permanent staff:
research 75
administration 7
Fixed term staff 170
Part-time staff 21
Company (operator) 46
Total: 319
For your reference:

Terms and Reference from President
to the 7th RIKEN Advisory Council (RAC)

Evaluate RIKEN’s responses to the 6th RAC’s proposal:
“RIKEN: Leading Japanese Science to Global Pre-Eminence.”

Propose to the RIKEN Executive Board a management policy to realize
the three pillars of the 2nd Five Year Plan:

“RIKEN that brings about dramatic progress in science and technology,”
“RIKEN that contributes to society and is worthy of society’s trust,”
and “RIKEN that has a globally recognized brand image.”

Evaluate RIKEN’s collaborations within its own Centers and Institutes
and with outside institutions, and propose to the RIKEN Executive
Board means to further promote these collaborative efforts.

16




Schedule of RNC-AC, revision of the agreement with BNL,RAL

[ 2 midterm plan ! 3 midterm plan !

m%%m 00 | 2013 znu.......201.';..4,,.mmm«..:emz,.._.zu.m:IH

RAL @ @

BNL ® -

Commitiee

Veid for 5 from Apr.30,2007 Extendable based on AC evaluation

BNL

Agreement
Revision

Terms and Reference from President
to the Advisory Council (AC) of each Center

1) Are there achievements with major scientific significance or
achievements with significant social impacts?
- Are there achievements which will be notable in the history of science?

2) How does the Center compare with similar research institutions
abroad? Make recommendations for possible improvement based on
this investigation.

- Where does RIKEN rank in the worldwide research community?

3) Evaluate the Center’s collaborations within RIKEN and with outside
institutions, and evaluate the Center’s effort to promote international
collaborations.

- Are the Center’s collaborations resulting in better research
achievements and more contribution to society?

17




- General: impacts of “Spin physics”, “Quark-
gluon plasma physics”, and “Lattice QCD
computer physics” on Physics

- Characteristic feature of RBRC
among CERN, DESY, JLAB, SLAC, J-PARC (KEK) etc.

(For 2) possible improvements:J

- Extension Period : 6 years

road map to solve the problems
matching with RIKEN’s midterm cycle

18



(For 2) possible improvements:

What condition or situation will make us conciude to terminate RIKEN-BNL collaboration.

If such condition or situation does not come out, this collaboration should continue,
because its cost performance is quite high and the shuidown cost (budget) is not cheap.
(Current running cost is nearly 8 M$/year. Initial cost was 30M$ and more)

v Overall quality of outcome (publication) is lowering as compared with the worid
standard. No outstanding outcome.

No ambitious, unique research project.

Number of researchers is decreasing, and as a result cost performance is lowering.
No leader, No leadership.

Unwillingness of BNL.

AN

FLOEFRHEEEAR B OUFHEHD
WE AR ERERITOVT
(RRERB )
Approval of Second Supplement Budget

O /—RLEERRT AN HRRAIOMEMRER
To promote Nobel prize researches

‘R E— L7790 — (BILPERED 1548M
RI beam factory (RIKEN) . 1.5B JYen .
- DR RS (RAR PRI 30(&M
Brain Science (RIKEN) 3.0B JYen
& _4588
19
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1‘ Theory Group |

Nishina's Lab.

R % i
e
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Al

i

&,
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%

B | o
L i gl : S.Tomonaga
: }‘jf e ‘ ‘ : Ce ~4 H.Yukawa | -

T. Masukawa |
mandesinadied

M. Kobayashi
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About Dr. Yoshio Nishina Thegrist' .
_ (Klein-Nishina Formula)

RBRC Theory Group

Theoretical Physics L.aboratory

Theoretical Nuclear Physics laboratory
Strangeness Nuclear Physics Laboratory
Experimentalist

(Particie, Nuclear, Cosmic-ray Physics}
Heavy ion Nuclear Physics Laboratory
Radioactive Isotope Physics Laboratory
Superheavy Element Laboratory
Experimentai Installations Development Group
Experimental installations Operation Group
RBRC Experimental Group

Radiation Laboratory

Advanced Meson Science Laboratory
Accelerator Builder

(CW, Cyclotrons 1937, 1943)
Accelerator Development Group
Accelerator Operation Group

Promoter of Applications

(RI production. Radiobiology)

| RIKEN RAL Muon Facility (UK)
Nobel Prize in 1965 Nobel Prize in 1949 Accelerator Applications Research Group

RIKEN'’s Old Cyclotrons (1937 ~ 1990)

Multi-disciplinary
Utilization

e .
) ' %ngmﬁ Magnet diamet 15%c
iversary st cyclotron agnet diameter m
psor:dﬁg:u‘;n (1990)°f R Magnet diameter 65cm

The first cyclotron in Japan

0Old Campus The Japan first

Heavy lon
Accelerator
{1967 ~ 1990)

New Campus

3rd cyclotron
Magnet diameter 65cm

cm cyclo

Magnet diameter 210cm
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RI Beam Factory
(newly operational in March 2007)

World’s most intense exotic Rl beam

Old Facility: 1975 ~ 1990
16 BJYen

RIBF: 1997 ~ (2012) |

50 BJYen

22
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Superconducting Ring Cyclotron (SRC)
World's First, World’'s Strongest, World’s Heaviest

K =2,600 MeV

Self Magnetic Shield

Self Radiation Shield Control Dewar of Liquid Helium

3.87 (240 MJ ) Side Shield v S, Superconducting Bending Magnet
18-38 MHz (open in maintenance), . ' w W |

8,300 tons \ :

Superconductin
Cooled by liquid He bath” |
Superconducting Trim Co
Indirectly cooled by two phe®

rf-Cavity

>d He flow Lower Shield

On Nov.7 2005 full excitation of secr magets achieved.
A 140-ton cold mass cooled dow to4.5K or 3 weeks. |

23
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Major Experimental Installations

RILACH
(construction)

f Rl poduction
{

Return BT
(design)

28GHZECRIS
{construction)
|

e-Ri scaftering with SCRIT
(construction)

SHARAQ
(construction)

“Science” :
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Japan Gets Head Start in Race to
Build Exotic Isotope Accelerators
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Nuclser Astrophysice
S s
Discovery of high Tc
Superconductivity
-Nobel Prize-

|| Understanding of Nucleus  Understanding of

Mystery of superconductivity?

-3 Nobel Prizes- superconductivity
(BCS theory)
-Nobet Prize-
Discovery of Nucleus Discovery of superconductivity

-Nobel Prize-

of Rocoadh

Development

of Nuclear Physics
BCS and IBM

MADHUSREE MUKERJEE AND YOICHIRO NAMBU

Department of Physics and The Enrico I-"er;mi Institute,
University of Chicago, 5640 S. Ellis Avenue, Chicago, Hllinois 60637

Received December 5, 1988

.

The BCS theory of fermionic pairing and condensation is used to understand the interacting
boson model. Results from BCS are incorporated into an effective Hamiltonian that after sym-
metry-breaking and second-order corrections yields an IBM-type Hamiltonian with coef-
ficients determined by well-known nuclear constants. The O(6) and O(5) chains are shown to
be largely of spontaneous origin. Supersymmetry aspects of the model arve also discussed.
©) 1989 Academic Press, Inc.

1. INTRODUCTION

The interacting boson model [1-7] is well established as a unified description of
collective levels of heavy nuclei. The BCS theory of fermionic pairing and conden-
sation [8] is likewise a tour-de-force wi ide-rangi icati
of which is to the nucleus [9]. ANNALS OF PHYSICS 191,143-162 (1989)
paradigms of modern nuclear physics 0 that the former becomes the inevitable
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Report of the National Academy of Science
“The 11 Greatest
Unanswered Questions of Physics”

Discover Vol.23 No. 02

oos

8.
9.
10.
11.

, jv February 2002
0 U}t.éﬁgw“ 1. Whatis dark matter?
% 1ySICS 2. What is dark energy?
3. How were the heavy elements from iron to

uranium made?

Do neutrinos have mass?

Where do ultrahigh-energy particles come from?
Is a new theory of light and matter needed to
explain what happens at very high energies and
temperatures?

Are there new states of matter at ultrahigh
temperatures and densities?

Are protons unstable?

What is gravity?

Are there additional dimensions?

How did the universe begin?
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Great expansion of nuclear world by RIBF
Intensity > 1 particle/day

(EPAX@GSI)

| 04 July 23 18:55
57 fb

protons

(magic number)
] Projectile Fragmentation
In-flight U fission & P.F.

125,126pd
07 May

neutrons

ad

Missions of the RIKEN Rl Beam Factory Project

Greatly expanding our knowledge of the nuclear world
info presently unreachable regions on the nuclear chart,

We will challenge:

1) To establish a New "Unified Picture of the Nucleus”,
2) To elucidate the “"Genesis of Elements”, and

3) To open up New Applications of the RIB technology.
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New cultivar created by ion beam irradiation

Hiroshima City Agr. tickko Chemical JEC ikl farm Tunoda Nursery
B Con, ndustry co.béd. Cherry Blossom Bel Dwarl &
Bakiia Dianthus GIOCPEITRa New celor

Mow sotor bew color

Plak Ring

Yerbena

Sterile
Buntory
Flowers Ltd.

Torenia
Mew color

Wav
Pinkwhite Large Silver Sitver Violet ice Amethyst 08  Amethyst ice

RIKEN-Battelle Collaboration Contract Oct. 30 2008
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RBRC Scientific Review
Committee Meeting

RBRC Overview

Nicholas P. Samios

Nov. 17, 2008

Brookhaven National Laboratory

RBRC Major Physics Interests

Spin Structure of the Proton

High Energy Density Matter
sQGP

Color Glass Condensate

Glasma

Critical Point
RHIC

Lattice Gauge Calculations
QCDOC (>95% Efficiency)

RHIC — Luminosity of Upgrade
eRHIC - Electron Capability

QCDX - 300 Tflop

30




Physics

Nuclear Spin
Global Analysis

Vogelsang et al.

Gluon Contribution
Small

Consistent with zero

Run 8

d-Au 100 GeV/Ay, 100 GeV/Ay,
220 nb” (~10  Run 3)

Polarized pp 100 GeV * 100 GeV
20pb™ (~3x Run 6)

Recent RHIC Research Highlights VI: Can 'ﬁ-s'ﬁ’
Collisions Compete with DIS to Probe Nucleon Spin?

0.3

- B B
v PHENIX
- == STAR

-~ SIDIS

w/ Run 6
RHIC data

et LI
xAg w/Run 6 - 15
Q.20

Ty

a

D1

02 i
03

10 x ‘ i ~0.21.‘0'l‘0.2
Ag‘ Jd00502} .
> 1% NLO pQCD analysis incorporating RHIC spin inclusive jetand 2° A,
(2006) data (arXiv:0804.0422) by de Florian, Sassot, Stratmann & Vogeisang

» DIS and RHIC spin impose comparable constraints to date on shape &
magnitude of gluon polarization vs. x; RHIC spin data should dominate after
;. next fong 200 GeV p+p run
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Run-§ Delivered d-Au Luminosity for Physics

singles correc

250 ““‘ e
- NI
% 20 | ~—PHENIX
- ~4—STAR
%‘ = Max projected
£ 150 | =——Min projected -
E ~o~Run3
"g .
§ 100 |

| £
S‘} -
] %%%M*W@WW*%MWM

126 123 1210 1217 1224 1231 W7 1114 121 128
Calendar time [2007/2008]

v ' Office of
4 Science

DEPARTIIERY CF EMERGY

NATIONAL LABURATORY

RHIC Delivered pT-pT Luminosity for Physics

(singles corrected)
20 = =
—=—PHENIX 74
15 ~de=STAR
=mes Max projected
".:; === Min projected
2 == PHENIX Run-6
£ 10
g
'E
E
3
5
0 L
2/14 2121 2/28 3/6 313
Calendar time [2008]
L BROOXHAVEN
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Preparation for Future Runs

Low Energy «/E =92 GeV.

Critical Point
3,000 Events — Star.

Measured particle yields
Vi, V2, Iy

All look good

Polarized 250 x 250 GeV protons.
Anti-quark distributions

Achieved ~50% polarization

In Blue Ring
STAR Experiment and Collisions at Vs, = 9.2 GeV
C_o Ihsuons_ regorded in STAR Excellent Particle Identification
Time Projection Chamber "
) T  AutAu9.2 GeV

o
o
&

dE/dx (keV/om)
2

0.03
0.02
0.01
45 1 05 0 05 1 )
Charge x Momantum (GeVic)

Analysis based on ~ 3000 good

Non-central Collision Central Collision events collected at ~ 0.7 Hz
. . . in year 2008
Collider experiment : Uniform Acceptance —
for all beam energies O ST oty
“ N A ST a:r 5 ' :%Mpm E P I; o N
M‘E;_ SARPmmy ! 3 " ( j; " i g & R u\,§ ,)j). {32 & o x Y‘
’; X I B '8 10k ; [ e b 11 f,l_l x (’M‘l
¥ P2 E iz 1
T 5 L
+ T [ Il ]

100 160 200 260 3¢
Uncorrected charged track muttiplicity (In] < 0.5)
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Beam Energy Dependence of Particle Ratios

F  solid : postiive particies 3§ 0-10% AuvAu 9.2 GeV (STAR Prefiminary)
0.30— open : negative particles @ RrRHC
- B sps
0.25F- + A AGS
0.20F i i ¥
20.15— b
- &
010, 1 [;@
- o0
2 o™
0.05
-4 D
ooof &%
S | P T R | L
3 4567810 20 30 40 100 200
\5x (GEV)

Total number of events for Au+Au 9.2 GeV ~ 3000

These ratios follow the observed beam energy dependence
K/ ratios reflect strangeness production in heavy ion collisions

NA49 : PRC 66 (2002) 054802, PRC 77 (2008) 024903, PRC 73 (2006) 044910
STAR : ArXiv : 0808.2041, QM2008;, E802(AGS ) : PRC 58 (1998) 3523, PRC 60 (1999) 044304, 064901, PRC 62 (2000) 024901,
E895(AGS) : PRC 68 (2003) 054903

Test of Polarized Proton Acceleration to 250 GeV

injection | | 250 GeV

- 30
Bty &
80 ; ® B 258
— §0 ()
F O Pug @ . ‘ : 20&
% o ® A TLIE B 9‘»*",’ ¢ e ,0 o 'g
5%
a0 o
8_ 20 . N . i 10§
45 % polarization on first acceleration to 250 GeV! | | -
10 - S
J 2

o

~-1000 1000 3000 5000

time aher RHIC acceleration [second)

0.012 . .
Loss at strong intrinsic
0.01 o , resonance (136 GeV),
v correctable by adjusting
0.008 | . 9ot »{4 ’{;% i betatron tunes.

§ ,

0.002

0 - : - .
L-.—_——mmmm 20 40 B0 B0 100 120 140 180 180 200 220 240
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Tentative RHIC Run Plan Following 2008 PAC Recommendations
(assumes 6-month FY09 CR, 2-species runs in FY10-14 & best info on detector upgrade schedules)

2011

assorted low E

Fiscal | Colliding Beam Comments

Year | Species/Energy

2009 | 200 GeV p+ ~12 physics weeks to complete 200 GeV A, measurements — could be swapped with 500

- EYPTP ) GeV Run 10 if >6-month FY09 CR likely; STAR DAQ1000 fully operational
500 GeV p+ ~§-6 physics weeks to commission collisions, work on polarization & luminosity and

2010 v obtain fiest W production signal to meet 2011 RIKEN milestone

i 200 GeV AutAu 9-16 physics weeks with PHENIX HBD, STAR DAQ100¢ & TOF permits low-mass
e dilepton response map and 1% Hi collision test of transverse stochastic cooling (one ring)
AutAu at 1* energy scan for critical point search, using top-off mode for luminosity improvement ~

energies and focus signals to be decided; commission PHENIX VTX (at least prototype)

200 GeV U+U

1% U+ run with EBIS, to increase energy density coverage

2012

500 GeV p+p

1% long 500 GeV pp run, with PHENIX muon trigger and STAR FGT upgrades, to reach
~100 pb*! for substantial statistics on W production and AG measurements

200 GeV Au+Au

Long run with full stochastic cooling, PHENIX VTX and prototype STAR HFT installed:
focus on RHIC-II goals: heavy flavor, y-jet, quarkonium, multi-particle correlations

2013

500 GeV p+p

Reach ~300 pb! to address 2013 DOE performance milestone on W production

200 GeV Aut+Au
or 2 low-E scan

To be determined from 1% Jow-E scan and 1% upgraded luminosity runs, progress on low-E
e-cooling, and on installation of PHENIX FVTX and NCC and full STAR HFT

2014

200 GeV AutAu
or
24 jow-E scan

Run option not chosen for 2013 ryn — low-E scan addresses 2015 DOE milestone on
critical point, full-E run addresses 2014 (y-jet) and 2016 (identified heavy flavor)
milestones. Proof of principle test of coherent electron cooling.

200 GeV ptp

Address 2015 DOE performance milestone on transverse SSA for y-jet; reference data
with new detector subsystems; test e-lenses for p+p beam-beam tune spread reduction

RBRC

Director Emeritus
Director
Associate Director

Theory Group Leader
Deputy Group Leader

Experimental Group Leader
Deputy Group Leader

Organization

T.D. Lee
N.P. Samios
H. En’yo

L. Mc¢ Lerran
A. Baltz

Y. Akiba
A. Deshpande

Theory Advisory Committee
L. Mc Lerran (Chair)
A. Baltz
M. Creutz
F. Karsch
M. Gyulassy
R. Pisarski

Experimental Advisory Committee
A. Masaike
K. Imai
Y. Makdisi

QCDOC Advisory Committee
M. Creutz (Chair)
R. Pisarski
S. Aoki
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Theory Experimental
Fellows Fellows
Aoki, S. Tsukuba Deshpande SUNY
Blum U. of Conn. Kawall U. of Mass
Fries Texas A&M Okada BNL
Molner Purdue U.
Tuchin U. of lowa
‘07
Yuan LBNL
Lunardini  Arizona State
Teaney SUNY
Dumitru CUNY
‘08 08
Izibuchi BNL Seidl BNL
Stasto Penn State Bathe BNL
Aoki, Y. BNL
Petreczky BNL
Post Docs
Marquet BNL/Columbia Boyle BNL
Lichtl BNL
Ishikawa BNL
Major Conference Participation
RBRC & Alumni & Advisors
Quark Matter 2008

Jaipur, India, Feb. 4-10, 2008
Dominated by RHIC Physics

Plenary

K. Fukushima
T. Hatsuda

L. Mc Lerran

E. Shuryak

R. Venugopalan

Panic 08

Plenary

S. Aoki

T. Hatsuda

D. Kharzeev
D. Son

W. Vogelsang

Parallel

T. Hirano
K. Itakura
D. Kharzeev
C. Marquet
A. Mocsy
D. Molnar
Y. Nara

P. Petreczky

Elat, Israel, Nov. 9-14, 2008

Parallel

A. Basilevsky
A. Deshpande
Y. Hidaka

K. Imai

H. Stoecker
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Workshops
April 21-22, 2008
Hydrodynamics in Heavy lon Collisions and
QCD Equation of State
Karsch, Kharzeev, Molnar,
Petreczky, Teaney

April 23-25, 2008
Understanding QGP through Spectral
Functions and Euclidean Correlators
Mbébcsy, Petreczky
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