
BNL/PHENIX Group
David Morrison

July 23, 2009



PH ENIX

BNL/PHENIX Group

West

South Side View

Beam View

PHENIX Detector2007

North

East

MuTr

MuID MuID
HBD

RxNP

MPC HBD

RxNP

PbSc PbSc

PbSc PbSc

PbSc PbGl

PbSc PbGl

TOF

PC1 PC1

PC3

PC2

Central Magnet

Central
Magnet

North
 M

uon M
ag

netSouth M
uon M

agnet

TEC
PC3

BB

MPC

BB

RICH RICH

DC DC

ZDC NorthZDC South

aerogel

TOF • BNL/PHENIX Group != PHENIX
Collaboration

• Primary group responsibility is
detector operation

• 17 staff scientists

• One current post-doc

• One post-doc (Goldhaber Fellow)
recently took new position at
Wiezmann Institute
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BNL/PHENIX Group

• BNL/PHENIX Group ≠ 
PHENIX Collaboration

• main responsibility: 
detector operation

• 21 staff scientists

• no post-docs currently
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PH ENIX

PHENIX Organization

Collaboration

Institutional Board

Spokesperson Barbara Jacak (SUNYSB)
Operations Manager Edward O’Brien (BNL)

Deputy Spokesperson Yasuyuki Akiba (RIKEN)
Deputy Spokesperson Matthias Grosse-Perdekamp (UIUC)
Deputy Spokesperson Richard Seto (UCR)

Upgrades Manager Axel Drees (SUNYSB)

Chief Engineer
D. Lynch

BNL

DAQ Coor.
M. Purschke

BNL

Comp. Coor.
C. Vale
BNL

Analysis Coor.
T. Frawley

FSU

Trigger Coor.
J. Nagle
U. Colo.

Run Coor.
M. Leitch

LANL

PHENIX Office
B. Johnson

BNL

Executive Council
1/14 BNL Members

Physics Conveners
2/16 BNL Members

Detector Council
6/23 BNL Members

Names in red are BNL/PHENIX Group Members.
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Run Coor.
J. Haggerty

BNL
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P. Steinberg Co-convener ATLAS Heavy Ions
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• Funding divided 
research:ops :: 40:60

• Research fraction is 
contingency of first 
resort

• Split for individual 
physicists varies 

Funding and FTEs
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D. Morrison
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Junior Staff



Takao Sakaguchi

• Ph. D., Waseda Univ. (1998)

• Hard Scattering/Photon WG Convener

• π0’s and direct photons

• Task force on low energy running

• Invited talk at Tamura Symposium (2008)
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• Ph. D. , Columbia U. (2004)

• 2007 PECASE

• Muon piston calorimeter (π0 AN, IdA)

• Organizing W working group

Mickey Chiu
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Carla Vale

• Ph. D., MIT (2004)

• PHENIX Computing Coordinator

• Plenary talk Hard Probes ’08

• Plenary talk QM’09
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Anne Sickles

• New staff position made possible by Dept.

• Ph. D., SUNY Stony Brook (2005)

• Hard scattering/Photon WG Convener

• Plenary talk QM’09

• A. Sickles, S. Brodsky, Phys. Lett. B668 
111-115 (2008) (baryon anomaly)
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PH ENIX

Research Strengths

BNL/PHENIX
Group
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four year research plan
• hadron-blind detector

• muon piston 
calorimeter

• W physics

• J/Ψ and e+e– in d+Au

• forward/central π0 
correlations

• RAA of π0, η, ω

• low-energy running

• forward calorimetry

from 2008 DOE quadrennial review of nuclear physics 
research programs,  May 2008



hadron blind detector
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GEM

insensitive to hadrons
+

rejects Dalitz decays



hadron blind detector
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HBD performance

July 15, 2009 3

Single electrons Double electrons

!-z matching

20 pe 40 pe

Electrons from Dalitz pairs in the mass region below 150 MeV. 

The number of photoelectrons is ~22, more than 50% increase 

from Run 7

• Achieved desired performance in photoelectron yield

• Clearly separate single and double electrons

run-9    p+p commissioning
run-10  Au+Au physics

C. Woody
A. Sickles

T. Sakaguchi



muon piston calorimeter 
(MPC)
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South Side View

PHENIX Detector 2008
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muon piston calorimeter
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M. Chiu, B. Meredith



nuclear modification RAA
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M. Tannenbaum, G. David, M. Purschke, T. Sakaguchi, C. Vale, A. Sickles



all reaction planes
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3. AMY

The strength of the transition rate in pQCD is con-
trolled by the strong coupling constant αs(T ), tempera-
ture T and the flow parameter "β (the velocity of thermal
medium) relative to the jet’s path. The value for the
coupling constant used (along with the assumption of
a thermalized partonic medium) may be related to the
transport coefficient q̂ as derived from computations in
HT or ASW by either a direct computation of the oper-
ator product in Eq. (9), or a computation of the mean
transverse momentum squared per unit length as gained
by a jet which propagates through the medium without
radiation.

In a 3D expanding medium, the transition rate is first
evaluated in the local frame of the thermal medium, then
boosted into the laboratory frame,

dΓ(p, k, t)

dkdt

∣

∣

∣

∣

lab

= (1 − "vj · "β)
dΓ(p0, k0, t0)

dk0dt0

∣

∣

∣

∣

local

, (20)

where k0 = k(1 − "vj · "β)/
√

1 − β2 and t0 = t
√

1 − β2

are momentum and the proper time in the local frame.
As jets propagate in the medium, the temperature and
the flow parameters depend on the time and the po-
sitions of jets, and the 3D hydrodynamical calculation
[30] is utilized to determine the temperature and flow
profiles. The energy loss mechanism is applied at time
τ0 = 0.6 fm/c, when the medium reaches thermal equi-
librium, and switched off when the medium reaches the
hadronic phase.

IV. APPLICATION TO RHIC DATA

In the preceding sections, a description of the theoret-
ical setup underlying each of the three schemes as well as
the phenomenological connection between them and the
RFD simulations was expounded upon. In this section,
we present the results of our numerical calculations. The
primary quantity of interest will be the nuclear modifi-
cation factor (RAA) defined as

RAA =

dσAA(bmin,bmax)
dyd2pT

∫ bmax

bmin
d2bTAA(b)dσpp(pT ,y)

dyd2pT

, (21)

"
dσAA(〈b〉)
d2bdyd2pT

TAA(〈b〉)dσpp(pT ,y)
dyd2pT

,

where, TAA represents the nuclear overlap function which
is proportional to the number of binary collisions at the
mean impact parameter 〈b〉. The mean impact parameter
for a given range of centrality is essentially set by the
RFD simulation used to calculate the soft observables.
The RAA is calculated both integrated as defined above
or as function of the angle with respect to the reaction
plane.

The range of pT of the detected hadron is set high
enough for the applicability of pQCD. In this paper, the
lower bound is set at pT = 6 GeV. This choice is essen-
tially dictated by the regime where recombination [70]
begins to contribute to the yield. The upper limit is
set at pT = 20 GeV which represents the highest pT for
which experimental data exist. The focus in this paper
will essentially be on two different centralities of 〈b〉 = 2.4
fm which represents the rather central collisions with a
centrality in the range from 0−6% and a somewhat more
peripheral event with a 〈b〉 = 7.5 fm which corresponds
to the 20 − 30% range of centrality.
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FIG. 5: (Color online) Nuclear modification factor RAA in
Au-Au collisions at 0-5% (top) and 20-30% (bottom) central-
ity calculated in the ASW, HT and AMY approaches com-
pared to data from PHENIX [71].

Figure 5 shows the nuclear modification factor RAA as
a function of pT in Au-Au collisions at 0-5% (top) and 20-
30% (bottom) centrality calculated in the ASW, HT and
AMY approaches compared to data from PHENIX [71].
The parameters for the respective calculations are fixed
to one data point in the 0-5% centrality calculation –
the dependence on pT and centrality of the nuclear col-
lision are then predictions by the respective energy-loss
calculations. As can be seen, the parameters for all three
approaches (initial maximal value for the transport co-
efficient q̂0 or coupling constant αs in the AMY case)
can be adjusted such that the approaches are able to
describe the centrality dependence of the nuclear modi-
fication factor reasonably well. For a gluon jet, the val-
ues are q̂0 ≈ 4.3 GeV2/fm for the HT approach, q̂0 ≈
18.5 GeV2/fm for the ASW formalism and αs ≈ 0.33
for the AMY approach, which can be converted into a
value of q̂0 ≈ 4.1 GeV2/fm. While values of q̂0, have
been presented up to the first decimal point, one should
note that the error involved is never less than the exper-
imental error (See Sec. V for further discussion on this
issue). Beyond this, there remain the usual uncertain-
ties related to using a leading order hard scattering cross
section, e.g., the choice of the appropriate scale for the

factor of 5 difference in extracted transport coefficients 

Bass et al, Phys.Rev.C79:024901,2009



with reaction plane
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in
plane

out of
planeAu

BNL/PHENIX involvement w/reaction plane detector: J. Haggerty, E. Kistenev, R. Pak, P. Steinberg, J. Jia

Related publication: High-pT π0 Production with Respect to the Reaction Plane in 
Au + Au Collisions at √sNN = 200 GeV, arXiv:0903.4886, G. David, C. Vale



500 GeV p+p
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500 GeV pp so far

July 15, 2009 10

About 14 pb-1 recorded within 

vertex cut… Fastrak analysis 

shows evidence for W!"# in 

central arms Energy (Gev)

e+ e-

evidence for W± near Jacobian peak at MW/2

co
un

ts

14/pb integrated luminosity

M. Chiu
J. Haggerty



e-hadron correlation

20A. Sickles



e-hadron correlation

21A. Sickles

PHENIX Preliminary

σb,c depend on √s
500 GeV p+p informs
e→b,c decomposition  

“RAA” for away side jets

proxy for c–cbar (b–bbar) jets



low-energy running
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Report of the Low Energy Task Force:
Strategic Approach to the RHIC low energy scan

with the PHENIX Detector
R. Averbeck10, T. Csörgő6, G. David1, S. Esumi11,

W. Holzmann3, K. Homma4, R. Lacey8, J.T. Mitchell1, R. Nouicer1, R. Petti9,
T. Sakaguchi2,12, R.A. Soltz5, P.W. Stankus7

1 Brookhaven National Laboratory, Upton, NY 11973-5000, U.S.

2 Center for Nuclear Study, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo, Tokyo 113-0033, Japan

3 Columbia University, New York, NY 10027 and Nevis Laboratories, Irvington, NY 10533, U.S.

4 Hiroshima University, Kagamiyama, Higashi-Hiroshima 739-8526, Japan

5 Lawrence Livermore National Laboratory, Livermore, CA 94550, U.S.

6 MTA KFKI RMKI, H-1525 Budapest 114, POBox 49, Budapest, Hungary

7 Oak Ridge National Laboratory, Oak Ridge, TN 37831, U.S.

8 Chemistry Department, Stony Brook University, Stony Brook, SUNY, NY 11794-3400, U.S.

9 Department of Physics and Astronomy, Stony Brook University, Stony Brook, SUNY, NY 11794-3400, U.S.

10 GSI Helmholtzzentrum für SchwerionenforschungGmbH, Planckstr. 1, 64291 Darmstadt, Germany

11 Institute of Physics, University of Tsukuba, Tsukuba, Ibaraki 305, Japan

12 Waseda University, Advanced Research Institute for Science and Engineering, 17 Kikui-cho, Shinjuku-ku, Tokyo 162-0044, Japan

May 22, 2009

Abstract1

This report details the findings of the low energy task force and suggests a2

strategic approach to the low energy scan at RHIC.3

1

 2008 run at √sNN = 9.2 GeV



research summary
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• wide ranging progress

• quantitative and increasingly differential

• physics interests drive upgrade interests, activities

• forward calorimetry/PID

• central arm calorimetry

• precision vertexing

• triggering, DAQ
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Journals

PHENIX Collaboration

PWG

PPG IRC

B. Johnson
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Measurement of Bottom versus Charm as a Function of Transverse Momentum with Electron-Hadron Correlations in p+p Collisions at √s = 200 GeV

PPG:  Yuhei Morino (chair), Yasuyuki Akiba, Mike Leitch, Sergey Butsyk, Kyoichiro Ozawa
IRC:  David Silvermyr (chair), Ken Read, Vlad Pantuev
Intended Journal:  Physical Review Letters
Preprint:   arXiv:0903.4851

High-pT pi^zero Production with Respect to the Reaction Plane in Au + Au Collisions at √sNN = 200 GeV

 PPG:  David Winter (chair), Gabor David, Kentaro Miki, Carla Vale
IRC:  Kenneth Barish (chair), Charles Maguire, Jan Rak
Intended Journal:  Physical Review, C
Preprint:   arXiv:0903.4886

Gluon-Spin Contribution to the Proton Spin from the Double-Helicity Asymmetry in Inclusive pi[sup 0] Production in Polarized p+p Collisions at √s = 200 GeV 

PPG:  Kieran Boyle (chair), Alexander Bazilevsky, Gerry Bunce, Abhay Deshpande, Swadhin Taneja
IRC:  Steve Pate (chair), Robert Pak, Dave Kawall
Intended Journal:  Physical Review Letters
Preprint:   arXiv:0810.0694   SPIRES 
Published:   Phys. Rev. Lett. 103, 012003 (2009)

Photon-Hadron Jet Correlations in p+p and Au+Au Collisions at √sNN = 200 GeV

PPG:  Justin Frantz (chair), Matt Nguyen, Richard Seto, Andrew Adare, Jamie Nagle, Megan Connors, John Chin-Hao Chen, Wolf Holzmann, Mike Tannenbaum
IRC:  Nathan Grau (chair), DongJo Kim, Olivier Drapier
Intended Journal:  Physical Review, C
Preprint:   arXiv:0903.3399  

Inclusive cross section and double helicity asymmetry for pi0 production in p+p collisions at √s = 62.4GeV

PPG:  Kazuya Aoki (chair), Ken Barish, Alexander Bazilevsky, Robert Bennett, Yuji Goto
IRC:  Ed Kinney (chair), Vassili Papavassiliou, Henner Buesching
Intended Journal:  Physical Review, D
Preprint:   arXiv:0810.0701
Published:   Phys. Rev. D 79, 012003 (2009)

Enhanced production of direct photons in Au+Au collisions at √sNN = 200 GeV

PPG:  Y. Akiba (chair), Alberica Toia, Torsten Dahms, Yorito Yamaguchi
IRC:  John Lajoie (chair), Hans-Ake Gustafsson, John Haggerty, Zeev Fraenkel
Intended Journal:  Physical Review Letters
Preprint:   arXiv:0804.4168 
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Dilepton mass spectra in p+p collisions at √s = 200 GeV and the contribution from open charm

PPG:  Torsten Dahms (chair), Vince Cianciolo, Axel Drees, Alberica Toia
IRC:  Ken Imai (chair), Xiaomei Li, Steve Pate
Intended Journal:  Physics Letters, B
Preprint:   arXiv:0802.0050 
Published:   Physics Letters B 670, 313 (2009)

Onset of pi-zero suppression studied in Cu+Cu collisions at √sNN = 22.4, 62.4, and 200 GeV

PPG:  Klaus Reygers (chair), Christoph Baumann, Alexander Bazilevsky, Christian Klein-Boesing, Jiangyong Jia, Carla Vale
IRC:  Julia Velkovska (chair), Abby Bickley, Robert Pak
Intended Journal:  Physical Review Letters
Preprint:   arXiv:0801.4555 
Published:   Phys. Rev. Lett.101, 162301 (2008) 

Dihadron azimuthal correlations in Au+Au collisions at √sNN = 200 GeV

PPG:  Jiangyong Jia (chair), Nuggehalli Ajitanand, Roy Lacey, Justin Frantz, Mike McCumber, Alberica Toia, Paul Stankus
IRC:  Nathan Grau (chair), David d'Enterria, Andry Rakotozafindrabe
Intended Journal:  Physical Review, C
Preprint:   arXiv:0801.4545 
Published:   Phys. Rev. C 78, 014901 (2008)

Kaon interferometric probes of space-time evolution in Au+Au collisions at √sNN = 200 GeV

PPG:  Akitomo Enokizono (chair), Paul Chung, Tamas Csorgo, Ron Soltz, Victoria Greene
IRC:  Achim Franz (chair), Toru Sugitate, ShinIchi Esumi
Intended Journal:  Physical Review Letters
Preprint:   arXiv:0903.4863

Photoproduction of J/psi and of high mass e+e- in ultra-peripheral Au+Au collisions at √sNN = 200 GeV 

PPG:  J. Nystrand (chair), Y. Akiba, M. Chiu, Z. Conesa del Valle, M. Csanad, D. d'Enterria, D. Silvermyr, S. White
IRC:  Gerd Kunde (chair), Hideki Hamagaki, Torsten Dahms
Intended Journal:  Physics Letters, B
Preprint:   arXiv:0903.2041   

Suppression pattern of neutral pions at high transverse momentum in Au+Au collisions at √sNN = 200 GeV and constraints on medium transport coefficients

PPG:  Takao Sakaguchi (chair), Gabor David, Christian Klein-Boesing, Jozsef Imrek, TadaAki Isobe, Martin Purschke, Baldo Sahlmueller, Dave Winter
IRC:  Victor Riabov (chair), Wolf Holzmann, Terry Awes, John Alexander
Preprint:   arXiv:0801.4020 
Published:   Phys. Rev. Lett. 101, 232301 (2008) 

most cited nuclear expt. paper of 2008
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Quantitative constraints on the transport properties of hot partonic matter from semi-inclusive single high transverse momentum pion suppression in Au+Au 
collisions at √sNN = 200 GeV

PPG:  Jamie Nagle (chair), Mike Tannenbaum, Tadaaki Isobe, Henner Buesching
IRC:  Victor Riabov (chair), Wolf Holzmann, Terry Awes
Preprint:   arXiv:0801.1665 
Published:   Phys. Rev. C 77, 064907 (2008)

Erratum - Cold Nuclear Matter Effects on J/Psi Production as Constrainted by Deuteron-Gold Measurements at √sNN = 200 GeV

PPG:  Matt Wysocki (chair), Yasuyuki Akiba, Abby Bickley, Raphael Granier de Cassagnac, Mike Leitch, Jamie Nagle, Hugo Pereira, Xie Wei
IRC:  Anne Sickles (chair), Ken Imai, Ken Read
Preprint:   arXiv:0903.4845 
Published:   Phys. Rev. C 79, 059901 (2009)

Cold Nuclear Matter Effects on J/Psi Production as Constrainted by Deuteron-Gold Measurements at √sNN = 200 GeV

PPG:  Matt Wysocki (chair), Yasuyuki Akiba, Abby Bickley, Raphael Granier de Cassagnac, Mike Leitch, Jamie Nagle, Hugo Pereira, Xie Wei
IRC:  Anne Sickles (chair), Ken Imai, Ken Read
Preprint:   arXiv:0711.3917
Published:   Phys. Rev. C 77, 024912 (2008)

J/psi Production in √sNN = 200 GeV Cu+Cu Collisions

PPG:  Tony Frawley (co-chair), David Silvermyr (co-chair), Yasuyuki Akiba, Kushal Das, Wei Xie, Susumu Oda, Abby Bickley, Vince Cianciolo, Frederic Fleuret, Andy Glenn, Andry Rakotozafindrabe
IRC:  Dave Lee (chair), Philippe Rosnet, Alan Dion
Preprint:   arXiv:0801.0220
Published:   Phys. Rev. Lett. 101, 122301 (2008)

Charged hadron multiplicity fluctuations in Au+Au and Cu+Cu collisions from √sNN = 22.5 to 200 GeV

PPG:  Jeffery Mitchell (chair), Mike Tannenbaum, Kensuke Homma, Tomoaki Nakamura, Raul Armendariz
IRC:  Shin Ichi Esumi (chair), Sergey Butsyk, Jan Rak
Preprint:   arXiv:0805.1521   SPIRES 
Published:   Phys. Rev. C 78, 044902 (2008)

Centrality dependence of charged hadron production in deuteron-gold and nucleon-gold collisions at √sNN = 200 GeV

PPG:  V.Pantuev (chair), Z.Citron, D.Morrison, J.Jia
IRC:  Ming Liu (chair), Byungsik Hong, Jen-Chieh Peng
Preprint:   arXiv:0708.2416 
Published:   Phys. Rev. C77, 014905

Particle-species dependent modification of jet-induced correlations in Au+Au collisions at √sNN = 200 GeV

PPG:  Nuggehalli Ajitanand (chair), John Lajoie, Anne Sickles, Roy Lacey, Axel Drees
IRC:  Hubert van Hecke (chair), Sun-Yiu Fung, Doug Fields
Preprint:   arXiv:0712.3033
Published:   Phys. Rev. Lett. 101, 082301 (2008) 
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PHOBOS Publications

 
High transverse momentum triggered correlations over a large pseudorapidity acceptance in Au+Au collisions at √sNN = 200 GeV

arXiv:0903:2811 [nucl-ex],
submitted to PRL

System size dependence of cluster properties from two-particle angular correlations in Cu+Cu and Au+Au collisions at √sNN = 200 

GeV

arXiv: 0812:1172 [nucl-ex] 
submitted to PRC

Scaling Properties in Bulk and pT-dependent Particle Production near Midrapidity in Relativistic Heavy Ion Collisions

Phys. Rev. C (2009 in press)
arXiv:0808.1895

System Size, Energy and Centrality Dependence of Pseudorapidity Distributions of Charged Particles in Relativistic Heavy Ion 
Collisions

Phys. Rev. Lett. 102 (2009) 142301

M. Baker, P. Steinberg, R. Nouicer, R. Pak, C. Vale
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Education and Outreach

Carla Vale conducting a “Summer Sunday” tour.
From Peter Steinberg’s Quantum Diaries blog:

qd.typepad.com/5/2005/08/rhic summer sun.html

• Apprenticing of graduate students,
post-docs

• Tours: ∼ 30/year, general public,
foreign dignitaries, Congressional
reps

• RHIC News newsletter:
• www.bnl.gov/rhic/news

• PHENIX Focus topical series

• uBNL journal club

• Mentoring graduate students

• Summer student lectures

• Thesis committees

David P. Morrison (BNL) BNL/PHENIX Group May 9, 2008 22 / 23

education and outreach
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RHIC News

Started by John Haggerty, inspired by
FermiNews. Each edition read by over
1000 people.
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June 30, 2009 Edition

 

Issue Summary

Wave Function Collapse During

!
0
 Photoproduction in STAR

 

Welcome to RHIC News

We hope that this web publication will in some small measure reflect the

excitement of the RHIC and AGS program at Brookhaven, as explained

by some of the people who are doing the experiments, analyzing the

data, and writing the papers.

Wave Function Collapse During !
0

Photoproduction in STAR

By Spencer Klein, Lawrence Berkeley National

Laboratory

The phrase "relativistic heavy-ion collisions"

usually brings to mind violent interactions and complex, 1000-particle

final states. However, some RHIC collisions are the exact opposite - the

colliding ions act as point sources of fields; the fields interact to produce

a few-particle final state, leaving the relativistic nuclei intact. This

happens at large impact parameters, where the nuclei do not interact

hadronically; these are ultra-peripheral collisions (UPCs).  More...

The Relativistic Heavy Ion Collider at Brookhaven National Laboratory is a world-class scientific research

facility primarily funded by the U.S. Department of Energy Office of Science. Hundreds of physicists from

around the world use RHIC to study what the universe may have looked like in the first few moments after

its creation. What physicists learn from these collisions may help us understand more about why the

physical world works the way it does, from the smallest subatomic particles, to the largest stars.

30

Started by J. Haggerty
P. Steinberg current editor

~1000 regular readers
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AAAS Symposium
"The Quest for the Perfect Liquid: Connecting Heavy Ions, String Theory, and Cold 

Atoms" at the 2009 AAAS Meeting, Chicago, February 15, 2009. 

P. Steinberg
B. Jacak
W. Zajc 

G. Chui (SLAC)
J. Thomas (Duke)
C. Johnson (USC)

RHIC physics, string theory, cold fermionic atoms
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summary
• good progress on planned research and promising 

new avenues of investigation – both are driving 
detector development and upgrade interests

• involved in and leading many analyses 

• effective in preparing, presenting and publishing 
timely results and involving larger community

• additional staff position is welcome development 
(in trade for a current post-doc opening)

• operations burden growth continues to be issue


