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PH.CENIX Summary

e PHENIX IS a

0 uniqgue collaboration
0 pursuing unigque physics

0 at a unique experimental facility
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e To understand fundamental aspects of the
strong interaction:
0 Where does the proton get its spin?

100 A-GeV Collider

Quark-Gluon
Plasma

O How does nuclear matter “melt”?
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e We have a theory of the strong interaction:

L= iJDw—%IEa”VFaW —yMy

It works well except when the interaction is strong!
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JPRESNIV  The Fascinating Connection

o These two aspects of the RHIC program are closely related

o The unifying concept: CHIRALITY

Q In particle physics, chirality refers to the orientation between the
spin and momentum of a particle

aIn QCD,
¢ right-handed quarks
¢ and
¢ left-handed quarks

QO are independent degrees of freedom
0 However, confinement necessarily mixes this degrees of freedom:

e A gluon can not change a quark’s chirality:

e But confinement requires chirality change:

27 - et -05



H ENIX A Better Picture

o The chirality changes required by confinement
are mediated by the “chiral condensa i
WhICh fl||S the “vacuum” exce Ot |nS|de hadrons:



http://arxiv.org/PS_cache/physics/pdf/0105/0105022.pdf
http://arxiv.org/PS_cache/physics/pdf/0105/0105022.pdf
http://arxiv.org/PS_cache/physics/pdf/0105/0105022.pdf
http://arxiv.org/PS_cache/physics/pdf/0105/0105022.pdf

iy
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Collaboration, 2005

Map No 3933 Re v.2  UNITED N ATIONS
August 1999

13 Countries; 62 Institutions; 550 Participants*

e Lund University, Lund, Sweden

e Abilene Christian University, Abilene, Texas, USA

e Brookhaven National Laboratory (BNL), Upton, NY 11973, USA

e University of California - Riverside (UCR), Riverside, CA 92521, USA

¢ University of Colorado, Boulder, CO, USA

e Columbia University, Nevis Laboratories, Irvington, NY 10533, USA

¢ Florida Institute of Technology, Melbourne, FL 32901, USA

e Florida State University (FSU), Tallahassee, FL 32306, USA

e Georgia State University (GSU), Atlanta, GA, 30303, USA

e University of lllinois Urbana-Champaign, Urbana-Champaign, IL, USA

e lowa State University (ISU) and Ames Laboratory, Ames, IA 50011, USA

e Los Alamos National Laboratory (LANL), Los Alamos, NM 87545, USA

e Lawrence Livermore National Laboratory (LLNL), Livermore, CA 94550, USA

e University of New Mexico, Albuquerque, New Mexico, USA

e New Mexico State University, Las Cruces, New Mexico, USA

e Department of Chemistry, State University of New York at Stony Brook (USB),
Stony Brook, NY 11794, USA

e Department of Physics and Astronomy, State University of New York at Stony
Brook (USB), Stony Brook, NY 11794, USA

e Oak Ridge National Laboratory (ORNL), Oak Ridge, TN 37831, USA

e University of Tennessee (UT), Knoxville, TN 37996, USA
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m Collaboration Status

o Healthy
0 Wide-ranging participation in
¢ Data analysis
+ Shift support ( 309 individuals in Run-5!)

¢ Upgrades program

o Continued growth:

Year Institutions Nations Participants

2001 53 11 420
2003 57 12 460
2005 62 13 550
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s PHENIX Scientific Impact

Four major “day 1” discoveries
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Accomplishments and Discoveries

. of the dependence of the charged particle pseudo-rapidity density and the transverse
energy on the number of participants in Au+Au collisions at Vs, =130 GeV; systamatic study of same
versus energy.

. of high p; suppression in 7% and charged particle production in Au+Au collisions at Vsy, =130
GeV and a systematic study of the scaling properties of the suppression; extension of these results to
much higher transverse momenta in Au+Au collisions at Vsy, =200 GeV

o (CoO)- of absence of high p; suppression in d+Au collisions
at v syy =200 GeV. -
° of the anomalously large proton and anti-proton vields at high transverse momentum in Au+Au

collisions at Vs, =130 GeV through the systematic study of =, K*, p* spectra; measurement of A and
anti-A in Au+Au collisions at Vsyy =130 GeV ; study of the scaling properties of the proton and anti-proton
yields , of ® production and d and dbar production n Au+Au collisions at Vs, =200 GeV.

e Measurement of HBT correlations in n* n* and © 7 pairs in Au+Au collisions at \sy, =130 GeV , establishing
the "HBT puzzle” of Ryt ~ Rgpe €Xtends to high pair momentum; extension of these results
to V sy = 200 GeV

. 1=t of single electron spectra in Au+Au collisions at Vsyy =130 GeV, suggesting that
charm production scales with the number of binary collisions.

o Sensitive measures of charge fluctuations and fluctuations in mean p; and transverse energy per particle
in Au+Au collisions at at Vsyy =130~GeV; role of jets in p; fluctuations at 200 GeV

e Measurements of elliptic flow for charged particles from Au+Au collisions at Vs, =130 GeV and identified
charged hadrons from Au+Au collisions at Vs, =200 GeV along with study of the saturation of the
azimuthal flow.

e Extensive study of hydrodynamic flow, particle yields, ratios and spectra from Au+Au collisions at Vsyy

=130 GeV and 200 GeV.

. of J/'¥ production in Au+Au collisions at Vs, =200 GeV.

e Measurement of on =% spectra , J/'¥ production and direct photon production in p+p
collisions at Vs, =200~GeV.

. of direct photon production in Au+Au collisions at Vs, =200 GeV, demonstrating that

photon yields scaleswith the number of binary collisions.

AU Collisions at Vsy =200 GeV

of nuclear modification factor in d+Au collisions in forward and backward region
at \ sy =200 GeV
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http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000086000016003500000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000087000005052301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000087000005052301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000087000005052301000001&idtype=cvips&gifs=yes
http://arxiv.org/abs/nucl-ex/0409015
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000088000002022301000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000088000002022301000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000088000002022301000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000091000007072301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000091000007072301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000091000007072301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000091000007072303000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000091000007072303000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000088000024242301000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000089000009092302000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000089000009092302000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000089000009092302000001&idtype=cvips&gifs=Yes
http://xxx.lanl.gov/nucl-ex/0305036
http://xxx.lanl.gov/nucl-ex/0305036
http://xxx.lanl.gov/nucl-ex/0305036
http://xxx.lanl.gov/nucl-ex/0305036
http://arxiv.org/abs/nucl-ex/0401003
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000088000019192303000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRLTAO000089000008082301000001&idtype=cvips&gifs=Yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRVCAN000066000002024901000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRVCAN000066000002024901000001&idtype=cvips&gifs=yes
http://ojps.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRVCAN000066000002024901000001&idtype=cvips&gifs=yes
http://arxiv.org/abs/nucl-ex/0310005
http://arxiv.org/abs/nucl-ex/0310005
http://arxiv.org/abs/nucl-ex/0310005
http://link.aps.org/abstract/PRL/v89/e212301
http://xxx.lanl.gov/nucl-ex/0305013
http://xxx.lanl.gov/nucl-ex/0305013
http://xxx.lanl.gov/nucl-ex/0305013
http://arxiv.org/abs/nucl-ex/0411040
http://arxiv.org/abs/nucl-ex/0411040
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=PRVCAN000069000003034909000001&idtype=cvips&gifs=Yes
http://xxx.lanl.gov/nucl-ex/0305030
http://arxiv.org/abs/hep-ex/0304038
http://xxx.lanl.gov/hep-ex/0307019
http://arxiv.org/abs/hep-ex/0502006
http://arxiv.org/abs/hep-ex/0502006
http://arxiv.org/abs/hep-ex/0502006
http://xxx.lanl.gov/abs/nucl-ex/0502009
http://xxx.lanl.gov/abs/hep-ex/0404027
http://xxx.lanl.gov/abs/hep-ex/0404027
http://xxx.lanl.gov/abs/hep-ex/0404027
http://arxiv.org/abs/nucl-ex/0408007
http://arxiv.org/abs/nucl-ex/0411054

BB |CINAYARMT Il Big Bang experiment strikes gold

o N1t 1 arle G o | Scientists Report Hottest,
Ehe New Jork Eimes
WNewsdayrom
ﬂM‘ERlC,&N lNSTITUTE OF PHYS'CS Intriguing Oddities In High-

Energy Nuclear Collisions.

P : Quark-gluon plasma discovery key in
AF Associated Press examining universe, scientists say

Science maguzine Has RHIC Set Quarks Free at Last?

Physicists Don't Quite Say So

e along with National Public Radio, WCBS, Times of India, Nature, New
Scientist, Science News, Public Radio International, Physics Today,
Swedish National Radio, The Chronicle of Higher Education, San Francisco
Chronicle, Dallas Morning News, Slashdot, Der Spiegel, AOL, Cern Courier,

CNN, Discover, Bild der Wissenschaft, Die Welt, Times of London, Yahoo,
Fox News, Hungarian National Press, ...
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PHENIX Recognition

o Currently the world’s S ‘ [: S 'I'Il ﬂ HY
most sophisticated
nuclear physics = Sl
experiment o "

e World-class
discoveries and
measurements in

0 Heavy ion physics
a Spin physics
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Data transfer between RCF (BNL)
and CC-J (RIKEN):

Latest issue

data sample: 260 TB Son s

CNL

rate : 60MB/sec. e
duration :~11weeks s s

Subscriba
) JobsWatch

Advertising

RIKEN/CCJ: Yasuhi Watanabe, Satoshi e
Yokkaichi, Takashi Ichihara | ¢«

PHENIX : Martin Purschke, Mickey —

Chiu, Hiro Hiejima

RCF : Dantong Yu, Shigeki

Misawa, Terry Healy, Razvan Popescu,

John Riordan
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PHENIX experiment uses Grid to transfer
270 TB of data to Japan




PH.CENIX PHENIX Leadership

e Present
QY. Akiba (RIKEN), Deputy Spokesperson
aN. Saito (Kyoto), Executive Council

e Past

0 S. Nagamiya (then Columbia), Spokesperson
aH. En’yo (then Kyoto), Executive Council

aH. Hamagaki (CNS), Executive Council

0 K. Imai (Kyoto), Executive Council
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g RIKEN/RHIC/BNL Physics

The “wave-function” of the proton

1

Weak :
) Lattice Heavy lon BNS (g
Q?ﬁ?&:m Collisions —)Dhysics
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http://www.ccd.bnl.gov/visualization/gallery/qcd/
http://www.ccd.bnl.gov/visualization/gallery/qcd/gifs/P369_1.jpg
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