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Statistical methods for the estimation of electron pair combinatorial background

A. Toiaa, for the PHENIX collaboration
aDepartment of Physics and Astronomy, Stony Brook University

Stony Brook, NY, 11794-3800, USA, 
alberica@skipper.physics.sunysb.edu
The overwhelming yield of dielectron pairs arises from random combination of uncorrelated sources. To make significant measurements in the region dominated by those combinatorial background pairs, a precise understanding of their contribution to the dielectron spectra is mandatory.

As a two-arm spectrometer, PHENIX has different acceptance for like and unlike sign pairs. Therefore, like-sign pairs can not be used to estimate the background. An event mixing technique has been introduced to solve the problem.

While the accuracy of the spectral shape is guaranteed by reproducing the like sign invariant mass spectra, different independent methods have been developped for an absolute normalization of the mixed event spectra. This allows to determine the combinatorial backgrounds with the remarkable precision of a few per mill.

Concepts and methods in the application to the PHENIX dieletron continuum analysis will be presented.


Measurement of J/Ψ polarization from muon decay channel in PP collisions at 
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= 200GeV in PHENIX Experiment at RHIC
Hai Qu , for PHENIX Collaboration
Department of Physics and Astronomy, Georgia State University

Atlanta, GA, 30303, USA, hqu2@student.gsu.edu
The polarization of quarkonium is typically measured via the angular distribution of its decay leptons. This measurement provides an important test of the quarkonium production mechanism. The PHENIX Muon Arms at RHIC, which can measure dimuons in the forward rapidity region, 1.2< |y|< 2.4, accumulated high statistics of J/Ψ in proton+proton collisions at 
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=200 GeV during 2005 and 2006. The current status of the analysis and the detailed acceptance correction procedure will be presented.


Inclusive single muon flow for Au+Au collisions at 
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=200 GeV

in the PHENIX experiment at RHIC
I. J. Choi
Yonsei University for the PHENIX collaboration

Science bldg. #319, Seoul, 120-749, R.O.Korea, ijchoi@phya.yonsei.ac.kr
Event anisotropy is expected to have sensitivity to the early stage of ultra-relativistic heavyion collisions at RHIC. The possible formation of a quark gluon plasma (QGP) could affect how the initial anisotropy in the coordinate space is transferred into the momentum space for the final state.

We perform a quantitative analysis of the azimuthal distribution of single muon with respect to the reaction plane in Au+Au collision at 
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= 200 GeV. We present the current status of anisotropy parameter(v1 and v2) measurements on inclusive single muon which include muons decayed from light meson and open heavy flavor, and background from punch-through hadrons.


Photon-hadron two particle correlations in 
[image: image32.wmf]s

 = 200GeV Au+Au collisions with the PHENIX detector
M. Nguyen
Department of Physics and Astronomy, Stony Brook University

Stony Brook, NY, 11793, USA, manguyen@skipper.physics.sunysb.edu
The yield of charged hadrons at intermediate pT (2-4 GeV/c) associated with a high 
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 hadron trigger is known to be suppressed in central nuclear collsions. The mechanism by which the away-side jet’s energy is redistributed is not yet fully understood. Although rarer than dijets, direct photon-jet pairs may provide additional constraints on parton energy loss models. The benefits of direct photon triggers are two-fold. In contrast to dijet systems where the jet energy is known only after full jet reconstruction, the direct photon carries approximately the full energy of the jet. Also, the photon-jet pairs do not suffer from the same geometrical bias that causes high pT hadrons from jets to be produced predominately near the surface of the collision region. This poster discusses the method by which the direct photon correlation signal can be separated from the decay photon correlation signal. We present the results of two particle correlation studies of charged hadrons associated with high pT photon triggers over a broad range of trigger and associated pT . Emphasis is placed on the yields of associated hadrons on the near and away side.


Measurement of Azimuthal Anisotropy for High pT Charged Hadron at RHIC-PHENIX
Maya SHIMOMURA 
for the PHENIX collaboration
Department of Physics, The University of Tsukuba

Tsukuba, Ibaraki, 3050001, Japan, mayap@bnl.gov
The azimuthal anisotropy on the particle emission is one of the most sensitive probes to study the early stage of high-energy heavy-ion collision. In non-central collisions, the initial spatial anisotropy is transferred to the final momentum anisotropy due to pressure gradient in the collision participants. 

The strength of the anisotropy is consistent with the prediction by hydro-dynamical model for pT lower than 2 GeV/c, but not for higher pT . The strong suppression of hadron yields has been observed out to high pT and this suppression is described by the picture of parton energy loss (jet quenching) in the dense matter. This jet quenching could also explain the azimuthal anisotropy in the high pT region where the hard process is dominant. 

We will present the pT and centrality dependence of the azimuthal anisotropy for charged hadrons up to 8~10 GeV/c in different energies and collision systems with RHIC-PHENIX data. The relation of the jet quenching effect to the azimuthal anisotropy will be discussed.


PROBING AWAY SIDE JET MODIFICATION WITH THREE PARTICLE CORRELATIONS
A. N. N. Ajitanand for the PHENIX Collaborationa
aSUNY Stony Brook, New York, NY11794-3400, USA ajit@mail.chem.sunysb.edu
Recent experimental investigations have focused on the abnormal spatial distribution of away side jet fragments as signals of significant medium induced effects. A variety of theoretical models including recent string-theory based calculations have supported the notion of Mach Cone like effects in the low viscosity QGP fluid. However the presence of significant flow fields may deflect the fragmentation direction producing a significantly differing type of jet topology from that of the Mach cone. Three particle correlation functions constitute a powerful method whereby the predominance of one or the other type of mechanism can be differentiated. In this work the use of such an approach will be demonstrated via simulations and the results of its application to PHENIX data will be presented.


Measurement of J/Ψ mesons via di-electrons in Cu+Cu collisions at RHIC-PHENIX

S.X. Odaa,  for the PHENIX collaboration
aCenter for Nuclear Study, Graduate School of Science, University of Tokyo

Wako, Saitama 351-0198, Japan, oda@cns.s.u-tokyo.ac.jp
Measurement of heavy quarkonia via di-lepton decay is a sensitive probe for the hot and dense matter created by relativistic heavy ion collisions. Heavy ion data from RHIC so far are confined to measurements of J/  production. Models of J/Ψ production in heavy ion collisions at RHIC contain a number of important competing effects, including reduction of initial J/Ψ yields due to cold nuclear matter effects, reduced feed down from excited charmonium states that melt just above the QGP transition temperature, destruction of J/Ψ due to interactions with thermal gluons in the QGP, and coalescence of uncorrelated charm pairs. Systematic studies of J/Ψ production in heavy ion collisions with several system sizes and energy densities are important for understanding the behavior of J/Ψ in hot and dense nuclear matter. The latest analysis status of J/Ψ obtained from the di-electron channel in Cu+Cu collisions at 
[image: image34.wmf]NN

s

=200 and 62.4 GeV will be presented.


Radiation Damage Study of Slicon Stripixel Sensor for PHENIX Experiment
K.Sakashita for the PHENIX collaboration
Department of Physics, Tokyo Institute of Technology

Ookayama, Meguro-ku, Tokyo, 152-8550, Japan, sakashita@nucl.phys.titech.ac.jp
PHENIX Vertex Tracker will be installed in 2009 in order to enhance the physics capability in both heavy ion and spin program. The barrel part of the PHENIX Vertex Tracker will cover 
[image: image35.wmf]£
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1.2 with almost full azimuthal angle. It is designed to separate bottom and charm quark production by measuring distance closest approach even in the heavy ion collision and identifying jet in the polarized proton-proton collisions. The detector consists from two inner pixel layer and two outer stripixel layers. The stripixel sensor is single sided two dimensional silicon strip sensor. It will be suffered by the radiation damage up to 4fb−1 of integrated luminosity over 10 years of RHIC run period. In our case the damage will increase dark current from the sensor and saturate/degraded front end electronics performance.

We irradiated the silicon stripixel at the PHENIX interaction hall with 12 pb−1 protonproton collision as similar as planed experimental setup. Also neutron and proton were irradiated to investigate higher radiation dose effect upto 1 × 1011 to 3 × 1013 MeV neutron equivalence cm2. We will report our irradiation result and indicate our sensor will work until end of RHIC running period with lower temperature environment, which suppress dark current.


The Evolution of Baryon Contents after Relativistic Heavy Ion Collisions
Ghi R. Shin
Department of Physics, The Andong National University

Andong, Kyungbuk, 760-749, S. Korea, gshin@andong.ac.kr
We consider the baryon contents of the parton system formed just after relativistic heavy ion collisions and study their evolution as a function of time using the parton cascade code, which includes 2→3 and changing processes. The primary partons are produced by two different methods: factorization and CGC shattering methods. Feeding these initial phase space distribution into the parton cascade code developed by Shin and MÄuller[1], we solve the semi-classical Boltzmann equations of motion of partons and calculate observables including the baryon contents. We compare these simulation data with experimental ones.
References

[1] Ghi R. Shin and B. Mueller, J. Phys. G 28, 2643-2655, 2002.


Particle Species Dependence of Jet Fragmentation

at Intermediate 
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= 200 GeV Au+Au Collisions at PHENIX
A. Sicklesa for the PHENIX Collaboration
aBrookhaven National Laboratory,Upton, NY 11973, USA, anne@bnl.gov
A surprising excess of protons at intermediate 
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 , 2-5GeV/c, has been observed in Au+Au collisions at RHIC. In p+p collisions, particles at this 
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 arise from jet fragmentation, however the observed baryon yields in central Au+Au collisions are not compatible with the usual jet fragmentation functions. Two particle 
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 correlations are a powerful probe for quantitatively understanding the modifications to jet fragmentation from interactions with the medium produced in Au+Au collisions. Earlier studies have shown that the excess baryons do have jet-like partners, indicating a hard scattering origin. We present further results from a systematic study of two particle correlations as a function of trigger and partner particle species, charge, 
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 and centrality from the high statistics Au+Au dataset. These studies can provide insights into baryon production mechanisms, including possible effects of parton recombination.


EQUATION OF STATES FROM IMAGINARY CHEMICAL POTENTIAL

T. Takaishia and Ph. de Forcrandb,c
aHiroshima University of Economics,

Hiroshima, 731-0192, Japan, takaishi@hiroshima-u.ac.jp
bInstitut für Theoretische Physik, ETH Zürich,

CH-8093 Zürich, Switzerland, forcrand@phys.ethz.ch
cCERN, Physics Department, TH Unit, CH-1211 Geneva 23, Switzerland
We present numerical results for the equation of states at finite temperature and finite density for QCD with Nf = 2 from imaginary chemical potential. At finite density lattice QCD calculations become difficult due to the sign problem: the complex action makes the Monte Carlo calculations hard. To avoid the sign problem, indirect methods are developed such as the Taylor expansion method[1], multi-parameter reweighting method[2], density of states method[3] and so on. In this study we use the imaginary chemical potential method[4]. With the imaginary chemical potential the action remains real. Thus no sign problem appears. The equation of states is reconstructed from the Taylor coefficients of the pressure P with respect to the imaginary chemical potential μI . The Taylor expansion of P is given by
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 is the QCD partition function. We calculate 
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at finite μI from the lattice simulations. 
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 EMBED Equation.3  [image: image47.wmf]n
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 are evaluated by fitting to the functions. After analytic continuation μI→ μ we obtain the baryon density effect on the equation of states. Simulations are done with the staggered fermions on lattices of 83 ×4. The R-algorithm is used to generate dynamical configurations with the staggered fermions. We also generate configurations with the Wilson fermions by the hybrid Monte Carlo with an improved integrator. Using these dynamical configurations we calculate 
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 and reconstruct the equation of states P(μ).
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Measurement of Direct Photons with the EMCal

in 
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= 200 GeV Au+Au Collisions at RHIC-PHENIX

T. Isobea for the PHENIX Collaboration
aCenter for Nuclear Study, Graduate School of Science, The University of Tokyo 7-3-1 Hongo, Bunkyo, Tokyo, 940-0041, Japan, 
isobe@cns.s.u-tokyo.ac.jp
Since photons do not interact strongly, direct photons are a powerful probe to study the initial state of matter produced from relativistic heavy ion collisions. They are emitted from all the states such as the initial state where prompt photon production can be described by pQCD, the Quark-Gluon Plasma (QGP) as thermal emission, and the final hadron-gas state. In addition, high-pT photons caused by the interaction of hard-scattered jet partons with dense matter are expected to be produced. PHENIX recorded a high-statistics Au+Au data set in the 2004 Run. The new data set allows us to measure direct photons with the PHENIX electromagnetic calorimeter (EMCal) beyond pT=10 GeV/c and also at intermediate pT where thermal photons and photons from jet-plasma interactions are important. We present a systematic study of direct photon measurement in ultra-relativistic high energy Au+Au collisions.


Measurement of the Direct Photon Cross Section in Proton-Proton Collisions at 
[image: image50.wmf]s

= 200 GeV with PHENIX

T. Horaguchia for the PHENIX Collaboration
a Center for Nuclear Study, Graduate School of Science, University of Tokyo

2-1 Hirosawa, Wako, Saitama, 351-0198 Japan, horaguchi@cns.s.u-tokyo.ac.jp
The production of 
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's with a large transverse momentum in central Au+Au collisions is suppressed relative to the spectrum in proton-proton collisions scaled by the number of inelastic nucleon-nucleon collisions. In contrast, high transverse momentum direct photon production in Au+Au collisions is not expected to be suppressed relative to the spectrum in proton-proton collisions. Therefore, a direct photon cross section mesurement is important as a reference for comparison with Au+Au collisions. Moreover, it gives us the gluon density  distribution, and a testing ground for precision perturbative QCD. In PHENIX, we have collected data with an integrated luminosity of 3:8pb􀀀1 for longitudinally polarized proton-proton collisions with 47% average polarization in the run of 2005. In this analysis, we will present the status of direct photon cross section in proton-proton collisions with PHENIX.


Measurement of photons via conversion pairs in 
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= 200 GeV

Au+Au collisions with the PHENIX experiment at RHIC
T. Dahmsa, for the PHENIX collaboration
aDepartment of Physics and Astronomy, Stony Brook University

Stony Brook, NY, 11794-3800, USA, Torsten.Dahms@stonybrook.edu
Thermal photons can provide information on the temperature of a possible QGP produced at RHIC. In the pT region of 1–3 GeV/c thermal photons are expected to be the dominant direct photon source. Therefore, a possible excess compared to a pure decay photon signal due to a thermal photon contribution would be seen in the double ratio 
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. A method to reconstruct photons by measuring e+e−–pairs from external photon conversions in the pT region 0.8–5.0 GeV/c is presented. This method utilizes the characteristics of conversion pairs that have been created off the collision vertex and therefore provides a clean photon sample and may lead to a significant measurement. The simultaneous tagging of pure decay photons is achieved with the full reconstruction of 
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→e+e− and cancels many systematic uncertainties and detector effects in the ratio measurement. The latest status of the analysis will be presented and compared to previous results.


Study of critical exponents via σ-field fluctuations Kensuke Homma for the PHENIX collaboration
Kensuke Homma for the PHENIX collaboration
Div. Astro-&Particle-Physics, Physical Science, Graduate School of science, Hiroshima Univ. 1-3-1 Kagamiyama, Higashi-hiroshima 739-8526, Japan
The QCD critical point may be observable via fluctuations of isoscalar condensates (σ-field). σ-field is a zero mass state at the critical point and reaches the two-pion threshold just below critical temperature Tc. In the vicinity of the critical point it is expected that σ-field may form various sizes of clusters in the transverse space. Such density correlations of σ-fields would cause a strong power law behavior on two particle correlations in the transverse momentum space eventually. One can extract the exponents by an intermittent analysis which measures the 2nd factorial moment in the transverse momentum space by selecting oppositely charged pion pairs just above the two-pion mass. Compared to an expectation value from the universality class of 3-d Ising system to which the QCD critical point belongs, we will discuss the extracted exponents by the PHENIX detector at RHIC as a function of energy densities by combining an increasing pattern of correlation lengths via multiplicity density fluctuations in the pseudo rapidity space.


Elliptic Flow Simulation and Analysis in ALICE
E.Similia
a Department of Sub-Atomic Physics, Utrecht University Utrecht, 
The Netherlands, e.simili@phys.uu.nl
Using results on flow from previous Heavy Ion experiments together with some low-density limit parametrization of the overlap region (taken from literature), expected values of elliptic flow coefficient v2, event plane resolution and charged multiplicity at LHC energy have been calculated as a function of the impact parameter. The obtained predictions have been used as an input for an ALICE simulation, where pre-determined values of the flow coefficients were used to ”boost” Hijing events before the full reconstruction, thus obtaining a set of event summary data with flow and jet-like correlations. The flow analysis developed for the ALICE enviroment has been applied to these data in order to extract the magnitude of integrated and differential (vs. transverse momentum) elliptic flow coefficient v2, both for charged tracks and for neutral kaons decaying in the two pions channel.


Resistive Plate Chambers and the Forward PHENIX Upgrade at RHIC

Donald Isenhower, for the PHENIX Collaboration
Department of Physics, Abilene Christian University

Abilene, TX 79699 U.S.A., isenhowe@acu.edu
The PHENIX experiment at the Relativistic Heavy Ion Collider (RHIC) is in the process of upgrading the forward region of the detector to allow for a level one trigger to reject low-momentum muons. The goal is to improve the rejection of low pT particles by a factor of 5,000 to 10,000. This will allow the selection of events with W bosons in high luminosity polarized proton-proton collisions during 
[image: image55.wmf]s

= 500 GeV at RHIC. The chosen solution consists of three Resistive Plate Chamber (RPC) stations for each muon arms constructed of bakelite designed to handle rates on the order of 1,000 events/cm2. They will cover the forward and backward rapidity (1.2 <|y| < 2.2) regions over the full azimuthal coverage of the PHENIX muon detectors. The complete acceptance overlap with the existing PHENIX muon spectrometer will allow us to collect a large sample of muons from W decays with transverse momentum greater than 25 GeV, with less background from non-collision related particles. Prototypes of these chambers will utilize experience of other collaborations building similar RPCs. The major differences required for PHENIX is that they must be able to be installed into the already assembled detector. These and other challenges will require some unique aspects to the PHENIX RPC design. Extensive simulation work has been done on optimizing the readout configuration and high pT  fake muon background rejection, as well as its impact on heavy-ion heavy-flavor production at RHIC. The formation of W-bosons in polarized proton-proton collisions will provide a powerful tool to study the spin dependent distributions for quarks and anti-quarks separately for each quark flavor. The to-be-constructed PHENIX Forward Muon Trigger Upgrade, in working with the existing PHENIX Muon spectrometer will provide adequate capability to sample high pT  muons from W decays.


Measurement of η pT distributions in 
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=200 GeV Au-Au collisions at RHIC-PHENIX

Martin L. Purschkea, for the PHENIX Collaboration
aBrookhaven National Laboratory Upton, NY, 11786, USA
purschke@bnl.gov
The large acceptance electromagnetic calorimeter of the PHENIX experiment at RHIC allows to determine the η meson yields from the γ- γ decay branch. PHENIX recorded the integrated luminosity of 0.24 nb-1 in 
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=200 GeV Au-Au collisions in the Year-4 run, which will increase the statistics of the signal that was already measured in a previous run. A knowledge of the η meson yields will allow to calculate the η / π0 ratio, and the nuclear modification factor RAA. In addition the improved measurement of the production of η mesons helps to descrease the systematic error of the contribution of decay photons to the direct photon signal. We will present the method and the current status of the analysis.


Evolution of the Away-side Jet Shape and Yield From π0-h± Correlations

in 
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 = 200 GeV Au+Au collisions
N. Graua  for the PHENIX Collaboration

aColumbia University, Nevis Labs

136 S. Broadway, Irvington, NY, 10533 ncgrau@nevis.columbia.edu
The shape and yield of the away-side (ΔΦ~π) correlations were shown to vary dramatically with the trigger and associated particle pT and with collisions centrality. At the lowest trigger pT ~2 GeV/c) the away-side shape is dramatically broadened and a peak develops away fromΔΦ=π. At higher trigger pT (~ 5 GeV/c) the away-side jet yield appear to be suppressed but the jet shape is not broadened. The evolution of the jet shape and yield with trigger and associated particle pT is important in order to gain access into understanding parton energy loss and other novel mechanisms such as mach cones or cerenkov radiation within the medium. In this poster we present π0-h± azimuthal correlations from the PHENIX experiment for a wide range of trigger and associated pT ranges and study the away-side shape and yield as a function of these.


Non-photonic e±-h± Azimuthal Correlations

in p+p Collisions at 
[image: image59.wmf]s

=200 GeV
N. Graua  for the PHENIX Collaboration

aColumbia University, Nevis Labs, 136 S. Broadway, Irvington, NY, 10533 
ncgrau@nevis.columbia.edu
The recent discovery of the large suppression of single, non-photonic electrons similar to the suppression of single π0 in central Au+Au collisions was quite surprising. Heavy-quarks, which dominate the production of non-photonic electrons, are expected to lose less energy than light quarks and gluons because of the dead-cone effect. Several uncertainties exist for the theoretical calculation including the charm and bottom contribution at a given electron pT and contributions from other production mechanisms such as gluon splitting to a heavy quark pair. One method to aide in distinguishing the different contributions to non-photonic electrons is to study e±-h± azimuthal correlations. Because of the hard fragmentation of heavy quarks, the near-side (ΔΦ~π) is dominated by heavy quark decay. Since the decay of charm and bottom quarks are kinematically different, the correlations will be different. In this poster we discuss the status of our analysis of non-photonic e±-h±  correlations. If possible, we will compare results to PYTHIA simulations and attempt to disentangle the relative contributions to the single, non-photonic electron spectra. 


High-pT  π0 production with respect to the reaction plane

in 
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= 200 GeV Au+Au collisions at PHENIX
David Wintera, for the PHENIX Collaboration

aDepartment of Physics, Columbia University

New York, NY, 10027, U.S.A., winter@nevis.columbia.edu
The origin of the azimuthal anisotropy in particle yields at high pT (pT > 5 GeV/c) in RHIC collisions remains an intriguing puzzle. Traditional flow and parton energy loss models have failed to completely explain the large v2 observed at high pT . Measurement of this parameter at high pT will help to gain an understanding of the interplay between flow, recombination and energy loss, and the role they play in the transition from soft to hard physics. Neutral mesons measured in the PHENIX experiment provide an ideal laboratory for such studies. Additional insight is gained by studying the nuclear modification factor, RAA, as a function of angle of emission with respect to the reaction plane. We present recent measurements of πº yields with respect to the reaction plane, and discuss the impact current models have on our understanding of these mechanisms, especially at high pT . Additionally, by  comparisons with the inclusive photon spectra, any insights into the direct photon v2 will be studied.


PHENIX J/ψ results at forward rapidity in 
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= 200 GeV

Au+Au and Cu+Cu collisions
A. Glenna  for the PHENIX Collaboration
aDepartment of Physics, University of Colorado, Boulder

Boulder, CO, 80309, USA, aglenn@colorado.edu
Heavy quarkonia production is considered to be one of the most important probes of the hot and dense state created in relativistic heavy ion collisions. At RHIC energy, J/ψ yields, especially the large feed-down contributions from χc and ψ’ states, are expected to be suppressed in a quark gluon plasma due to color screening. Competing processes such as quark recombination must also be considered. The PHENIX experiment at RHIC has measured J/ψ production in 
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= 200 GeV Au+Au and Cu+Cu collisions at forward rapidities (1.2 <|y| < 2.2) in the dimuon channel. The most recent results for the centrality, rapidity and transverse momentum dependence of J/Ã production will be discussed and compared with PHENIX baseline measurements and various theoretical calculations.


Measurement of χc→J/ψ+γ in pp Collisions by the PHENIX Experiment at RHIC
A. Lebedeva
aDepartment of Physics and Astronomy, Iowa State University

Ames, Iowa, 50011-3160, USA, lebedev@iastate.edu
The mechanisms of charmonium production are not well understood, and are a subject of great interest. Measurement of different charmonium states in the same reaction can help to clarify this problem. In addition, a measurement of the fraction of indirectly produced J/ψ’s in pp collisions is essential input to models of J/ψ suppression in heavy ion reactions. In this poster we describe the measurement of χc→J/ψ+γ in pp collisions by the PHENIX experiment at RHIC. Current status of the study, and preliminary results are reported.


Improvement of signal/noise ratio for studying low-mass vector mesons

via di-electron decay channel in PHENIX
Y.Nakamiya a for the PHENIX Collaboration
aDepartment of Physics, Hiroshima University

Higashi-Hiroshima, Hiroshima, 739-8526, Japan, nakamiya@hepl.hiroshima-u.ac.jp
Effective mass and width of low-mass vector mesons are expected to provide critical information on partial chiral symmetry restoration above critical temperature of QCD phase transition. The di-electron decay channel of low mass vector mesons is one of the best probes for this study because leptons can pass through the deconfined  artonic matter with few interactions and therefore carry information on the meson production in the early stage of the partonic matter formation. However, the signal to background ratio is low under the high multiplicity environments created in high energy heavy-ion collisions. Most of the backgrounds are combinatorial backgrounds from Dalitz decay and photon conversions. We introduced the method of background rejection using geometric and kinematic correlation between di-electron pairs. In this presentation, we will describe how our method can increase signal to background ratio and will also compare the new results to those using the conventional methods.


Measurement of J/Ψ mesons via di-electrons in Cu+Cu collisions at RHIC-PHENIX
S.X. Odaa, for the PHENIX collaboration
aCenter for Nuclear Study, Graduate School of Science, University of Tokyo

Wako, Saitama 351-0198, Japan, oda@cns.s.u-tokyo.ac.jp
Measurement of heavy quarkonia via di-lepton decay is a sensitive probe for the hot and dense matter created by relativistic heavy ion collisions. Heavy ion data from RHIC so far are confined to measurements of J/Ψ production. Models of J/Ψ production in heavy ion collisions at RHIC contain a number of important competing effects, including reduction of initial J/Ψ yields due to cold nuclear matter effects, reduced feed down from excited char-monium states that melt just above the QGP transition temperature, destruction of J/Ψ due to interactions with thermal gluons in the QGP, and coalescence of uncorrelated charm pairs. Systematic studies of J/Ψ production in heavy ion collisions with several system sizes and energy densities are important for understanding the behavior of J/Ψ in hot and dense nuclear matter. The latest analysis status of J/Ψ obtained from the di-electron channel in Cu+Cu collisions at 
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=200 and 62.4 GeV will be presented.


A search for condensed double anti-K bound state at PHENIX
Yuhei Morino for the PHENIX collaboration
Center for Nuclear Study, University of Tokyo

7-3-1 Hongo, Bunkyo, Tokyo, 113-0033, y.morino@cns.s.u-tokyo.ac.jp
Deeply bound anti-K states are searched in relativistic heavy-ion collisions at RHIC-PHENIX. Bound anti-K states with a large binding energy ( 100MeV) were predicted by Akaishi and Yamazaki [<reference to paper or describe the physics importance of the bound anti-K state>]. The first experimental sign of the existence has been reported by KEK E471 experiment, measuring a single K- cluster (ppn K-) [Nucl.Phys.A754 (2005) 375]. At RHIC energies, similar single K- clusters and also double K- clusters with a larger binding energy ( 200MeV) might exist because an abundant number of strange quarks which will become seeds for K- clusters are produced in the collisions. [Phys.Lett.B 587 (2004) 167]. 
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The PHENIX experiment provides excellent tracking and particle identification capabilities to search the bound anti-K states. At PHENIX, the following K- clusters may be accessible:
Here, Λ is reconstructed from p+π-, We will present the latest status of the search for bound anti-K states by PHENIX in Au+Au collision at 200 GeV.


Identified Charged Hadron Production in Au+Au and Cu+Cu Collisions at RHIC-PHENIX
M. Konnoa for the PHENIX Collaboration
a Graduate School of Pure and Applied Sciences, University of Tsukuba

Tsukuba, Ibaraki, 305-8571, Japan, konno@rcf.rhic.bnl.gov
Identified hadron analyses in RHIC heavy ion collisions show the particle-type dependence of hadron yield, especially baryon/meson difference at intermediate pT (2~5 GeV/c). This pT region is considered to have both soft and hard hadron production mechanisms. Here, soft part includes hydrodynamic flow, quark recombination, etc. and hard part includes jet fragmentation which is well described by pQCD calculation. We also observe some indications of transition from soft to hard hadron production, for example, in particle ratios. Therefore, detailed study of identified hadron spectra and yields in this pT region could be effective to understand multiple hadron production mechanisms as mentioned above. One powerful way for the study is a systematic scan of collisions systems including colliding species, beam energies. In addition to heavy ion data (Au+Au, Cu+Cu at 
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= 200, 62 GeV) obtained in the past RHIC runs, we have now high statistics 200 GeV p+p data and newly obtained (from Run-6) 62 GeV p+p data. The p+p data can be used as  reference to heavy ion data. This is important to define nuclear effect to hadron production in heavy ion collisions. We will present identified pT spectra (π/K/p), particle ratios, nuclear modification factors (RAA) in Au+Au and Cu+Cu collisions at 
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 = 200, 62 GeV.


Multi-Channel Measurements of Light Vector Mesons at PHENIX
K. Shigakia for the PHENIX Collaboration
aDepartment of Physics, Hiroshima University

Higashi-Hiroshima, Hiroshima 739-8526, Japan, 
shigaki@hiroshima-u.ac.jp
Mass states of light vector mesons are considered to be sensitive probes of partial chiral symmetry restoration theoretically expected in high temperature and/or baryon density. In high energy heavy ion collisions, their modifications have been looked for also as a signature of deconfined partonic state of matter, and some of the experimental results at CERN SPS and KEK PS are explained as onsets of the phenomenon. The high capabilities of the PHENIX experiment to measure leptons and photons as well as hadrons, along with the high integrated luminosities achieved by the RHIC accelerator, make the experiment uniquely suitable for systematic studies on this topic. In addition to historically popular di-lepton channels such as e+e-, various other channels such as π0 γ have been paid attention and are under studies. The comparison between results from these different channels will provide critical information for the study of partial chiral symmetry restoration. In this presentation, merits, feasibility and present status of di-lepton and photon decay channel measurements of light vector mesons in the PHENIX experiment will be reviewed and discussed.


Direct photon HBT correlations in Au+Au collisions at 
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=200 GeV
D.Peressounkoa for the PHENIX collaboration
a RRC "Kurchatov institute"

Kurchatov sq. 1, Moscow, 123182, Russia, peressou@rcf.rhic.bnl.gov
Direct photons are emitted during the entire evolution of the nucleus-nucleus collision and escape freely from the hot zone. Since photons emitted on different stages of the collision dominate at different transverse momenta, direct photon HBT correlations potentially provide the possibility to measure space-time dimensions of the hot zone at any time and thus trace the evolution of hot matter and make constraints on its possible equation of state.

We study two-photon HBT correlation functions measured in Au+Au collisions with the PHENIX collaboration. For photon detection we use both the electromagnetic calorimeter and reconstruction of photons converted in the material of the PHENIX detector. We analyze possible contamination and background contributions to make sure that the observed correlations can be attributed to direct photon HBT. Fitting correlation functions, the correlation radius and correlation strength parameters can be extracted. The latest status of the analysis will be presented.


Thermodynamical Interpretation of Fractal Nature of Multiplicity Fluctuations in Relativistic Nuclear Collisions

M.M. Khan, N. Ahmad. W.bari*, Skakeel Ahmad, A.kamal., 
M. D. Azmi, A. R. Khan, M. Zafar and M. Irfan
Physics Department, Aligarh Muslim University, Aligarh-India

* Department of Physics, University of Kashmir, Srinagar-India

khan_mohsin_in@yahoo.co.uk
[image: image150.png]Experimental and FRITIOF generated data on 14.5A GeV Si-nucleus colli-
sions are analyzed to determine the value of specific heatc, in order to explain
thermodynamically the observed pattern of intermittency and multifractality
in such collisions. The value of ¢ is obtained using G- and F,-moments. It
is worthmentioning that the values so obtained in terms of these variables
are found to differ quite markedly. Nevertheless, the observed constancy in
the value of ¢ is in accord with the predictions of the constant specific heat

approximations.





π − Ξcorrelations in d+Au and Au+Au collisions at STAR

Petr Chaloupkaa
a Nuclear Physics Institute, Academy of Sciences of the Czech Republic

Rez near Prague, 250 68, Czech Republic, petrchal@rcf.rhic.bnl.gov
I will present latest results from π − Ξ correlation analysis in Au+Au and d+Au collision at
[image: image67.wmf]NN

s

 = 200 GeV and 
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 = 62 GeV , as measured by the STAR experiment at RHIC.Measurements of momentum correlations between non-identical particles at small relative velocities provide a means to study space-time characteristics of the heavy-ion collisions.The correlations arise from the final state interaction between the produced particles. In the π − Ξ system both Coulomb and strong final state interaction effects are observed.The strong interaction is dominated by Xi*(1530) resonance which shows high sensitivity to the source size in all of the presented systems and centralities. Non-identical particle correlations are sensitive not only to the size of the source, but also to the shift of an average emission space-time points of the two particle species. This shift may come from the collective expansion and/or early decoupling of Xis. A tool of spherical harmonics decomposition of the correlation function is used to observe and study such asymmetry in Au+Au collisions. Since the effects of transverse flow on the two-particle correlation function are more pronounced for pairs where the mass difference between particles is large the π − Ξ system is ideally suited to study dynamics of heavy-ion collisions. A comparison of the results with blastwave and microscopic model predictions will be shown.


Measurement of direct photon yield in d+Au collisions with internal conversion and other methods

D.Peressounkoa for the PHENIX collaboration
aRRC "Kurchatov institute"

Kurchatov sq. 1, Moscow, 123182, Russia, peressou@rcf.rhic.bnl.gov
Direct photons escape freely from the hot and/or dense matter and provide the clearest probe of the initial state of the collision as well as of its subsequent evolution. Measurement of direct photon production in d+Au gives the possibility not only to test pQCD predictions but also to estimate modifications introduced by cold nuclear matter. In addition, direct photon measurement in d+Au collisions provides a necessary baseline for identifying direct photons emitted by hot matter in nucleus-nucleus collisions. Presently several methods have been developed to measure the direct photon yield: internal conversion, statistical, tagging etc. We apply some of these methods to extract the direct photon yield in d+Au collisions at 
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 =200 GeV. We present the latest status of these analyses, and discuss advantages and drawbacks of each of these approaches.


High-pT  π0 production with respect to the reaction plane

in
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= 200 GeV Au+Au collisions at PHENIX
David Wintera, for the PHENIX Collaboration
aDepartment of Physics, Columbia University

New York, NY, 10027, U.S.A.,  winter@nevis.columbia.edu
The origin of the azimuthal anisotropy in particle yields at high pT (pT > 5 GeV/c) in RHIC collisions remains an intriguing puzzle. Traditional flow and parton energy loss models have failed to completely explain the large v2 observed at high pT . Measurement of this parameter at high pT will help to gain an understanding of the interplay between flow, recombination and energy loss, and the role they play in the transition from soft to hard physics. Neutral mesons measured in the PHENIX experiment provide an ideal laboratory for such studies.Additional insight is gained by studying the nuclear modification factor, RAA, as a function of angle of emission with respect to the reaction plane. We present recent measurements of π0 yields with respect to the reaction plane, and discuss the impact current models have on our understanding of these mechanisms, especially at high pT . Additionally, by comparisons with the inclusive photon spectra, any insights into the direct photon v2 will be studied.


A model of relativistic BCS-BEC crossover

Jian Deng a, Andreas Schmitt b and Qun Wang c
a Department of Modern Physics, University of Science and Technology of China, Anhui 230026, People’s Republic of China, 
djdddd@mail.ustc.edu.cn
b Center for Theoretical Physics, Massachusetts Institute of Technology

Cambridge, MA 02139, USA, aschmitt@lns.mit.edu
c  Department of Modern Physics, University of Science and Technology of China, Anhui 230026, People’s Republic of China, 
qunwang@ustc.edu.cn
We study Bardeen-Cooper-Schrieffer (BCS) to Bose-Einstein condensate (BEC) crossover in a relativistic superfluid with a fermion-boson interaction model. From the gap equation with fixed total particle number, we find solutions of the gap, chemical potential and transition temperature as functions of the coupling constant. When the coupling is weak, the system is in the BCS regime, where the gap and transition temperature are exponentially small compared to the chemical potential indicating a clear Fermi surface. When the coupling is strong, the system is in the BEC regime, where the number of bosons is dominant over that of fermions, and the gap and transition temperature are large. The crossover from BCS to BEC takes place in a window of the coupling constant. The chemical potential drops rapidly showing the disappearance of the fermi surface. There is a flipping in particle numbers between fermions and bosons. The pseudo-gap behavior manifests itself in the crossover regime. Our results also show the onset of relativistic BEC starting from specific values of the coupling constant and temperature, where the chemical potential is small relative to temperature so that it is easier to produce anti-particles through thermal bath. At low temperature and very strong couplings, we find an unconventional crossover from the BEC to BCS regime where there is another flipping in particle numbers, but conserved gap and chemical potential. This can be understood as that the attraction between fermions is so strong that most fermions are frozen, so the pairings can rarely happen. Our model can be extended to color superconductivity and quark-gluon plasma in strong couplings.

References
 [1] J. Deng, A. Schmitt, Q. Wang, to appear in the arxive.


Energy-Energy Correlations and Other Di-Jet/Jet-Photon 
Correlations in PHENIX

Justin Frantza
a Department of Physics, SUNY Stony Brook

Stony Brook, NY, 11794, USA, Justin.Frantz@stonybrook.edu
An integral part of the RHIC program has been to use jet probes to study the Heavy Ion Medium. Such measurements have progressed from comparisons of plain particle yields at high pt, to two-particle opening angle correlations, and currently further jet observables are being explored. As a new twist and point of view on the interesting pt-dependence of the di-jet azimuthal correlations, we have explored the Energy-Energy Correlation (EEC) in both 200 GeV Au+Au (run4 dataset) and p+p collisions which represents the autocorrelation of the energy flow, as opposed to the multiplicity flow, of the jet fragmentation. Such measurements are attractive since they require no jet-finding in Au+Au but are a step towards event shape observables used to study perturbative and non-perturbative QCD. The starting point is to make the measurement in p+p using the run5 dataset for comparison which would be a first for h+h, at least at these scattering energies. We've explored a technique for measuring the EEC using photon-triggered events and thus we will also present results related to the PHENIX direct photon-jet measurements.


Radiation Damage Study of Silicon Stripixel Sensor for PHENIX Experiment
K.Sakashita for the PHENIX collaboration
Department of Physics, Tokyo Institute of Technology

Ookayama, Meguro-ku, Tokyo, 152-8550, Japan, 
sakashita@nucl.phys.titech.ac.jp
PHENIX Vertex Tracker will be installed in 2009 in order to enhance the physics capability in both heavy ion and spin program. The barrel part of the PHENIX Vertex Tracker will cover |η| ≤1.2 with almost full azimuthal angle. It is designed to separate bottom and charm quark production by measuring distance closest approach even in the heavy ion collision and identifying jet in the polarized proton-proton collisions. The detector consists from two inner pixel layer and two outer stripixel layers. The stripixel sensor is single sided two dimensional silicon strip sensor. It will be suffered by the radiation damage up to 4fb−1 of integrated luminosity over 10 years of RHIC run period. In our case the damage will increase dark current from the sensor and saturate/degraded front end electronics performance. We irradiated the silicon stripixel at the PHENIX interaction hall with 12 pb−1 proton-proton collision as similar as planed experimental setup. Also neutron and proton were irradiated to investigate higher radiation dose effect up to 1 × 1011 to 3 × 1013 MeV neutron equivalence cm2. We will report our irradiation result and indicate our sensor will work until end of RHIC running period with lower temperature environment, which suppress dark current.


Dielectron continuum measurements in
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=200 GeV Cu+Cu collisions at PHENIX

S. Campbella for the PHENIX collaboration
aDepartment of Physics, SUNY Stony Brook

Stony Brook, NY, 11794, USA, campbell@skipper.physics.sunysb.edu
The dielectron continuum measurement contains a variety of signals, including vector meson decays, hadron Dalitz decays, correlated semi-leptonic heavy flavor decays and direct virtual photon emission. Since electrons and positrons are not affected by the strong force, the resulting signals occur over the full time evolution of the collision. Direct virtual photons are emitted throughout the collision and provide information on the temperature progression of the system. Light vector mesons and correlated heavy flavor production may experience medium modification. Comparison between the PHENIX Au+Au data and the new Cu+Cu data allows an investigation of surface area and volume effects on all dilepton signals. The status of the analysis in Cu+Cu collisions will be presented.


Measurement of the Direct Photon Cross Section in Proton-Proton Collisions at 
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 = 200 GeV with PHENIX
T. Horaguchia  for the PHENIX Collaboration
a Center for Nuclear Study, Graduate School of Science, University of Tokyo

2-1 Hirosawa, Wako, Saitama, 351-0198 Japan, 
horaguchi@cns.s.u-tokyo.ac.jp
The production of π0's with a large transverse momentum in central Au+Au collisions is suppressed relative to the spectrum in proton-proton collisions scaled by the number of inelastic nucleon-nucleon collisions. In contrast, high transverse momentum direct photon production in Au+Au collisions is not expected to be suppressed relative to the spectrum in proton-proton collisions. Therefore, a direct photon cross section mesurement is important as a reference for comparison with Au+Au collisions. Moreover, it gives us the gluon density distribution, and a testing ground for precision perturbative QCD. In PHENIX, we have collected data with an integrated luminosity of 3.8pb-1 for longitudinally polarized proton-proton collisions with 47% average polarization in the run of 2005. In this analysis, we will present the status of direct photon cross section in proton-proton collisions with PHENIX.


Quarkonia measurements with the central detectors of ALICE

W. Sommera, C. Blumea, J. Grosse-Oetringhausb, F. Kramera 
for the ALICE collaboration
a Institut fÄur Kernphysik, University of Frankfurt,

Frankfurt, 60438, Germany, Wolfgang.Sommer@ikf.uni-frankfurt.de
b Institut fÄur Kernphysik, University of Muenster,
Muenster, 48149, Germany
The investigation of the properties of strongly interacting matter at extreme energy densities is the aim of the LHC heavy ion physics program. Among other promising observables quarkonia states will provide deep insights into the earliest and hottest stages of heavy ion collisions where the formation of the Quark Gluon Plasma is expected.

Measuring these quarkonia states via their dileptonic decay modes is one of the major design goals of the ALICE experiment. ALICE will be able to measure dimuons in the forward muon spectrometer and dielectrons in the central detectors. The present study focusses on the expected performance of the dielectron measurements. The results were obtained by exploring the tracking and particle identification capabilities of the Inner Tracking System (ITS), the Time Projection Chamber (TPC) and the Transition Radiation Detector (TRD).All simulations were done within the framework of the ALICE simulation package ALIROOT.Based on these results the expected physics performance in proton-proton and lead-lead collisions will be discussed.


Readout system of the NCC for PHENIX

SuHyeon Kim

Yonsei University for the PHENIX collaborations.
Science bldg. #319, Yonsei Univ., Seoul, R.O. Korea,
 shkim@phya.yonsei.ac.kr
The Nosecone Calorimeter(NCC) will be one of the PHENIX upgrades. The detector having silicon sensor layers interleaved with tungsten layers covers the pseudorapidity range, 1.2<η < 2.4, it will be installed in the region between Forward Vertex dtector (FVTX) and the PHENIX muon absorber. There are two different types of silicon sensor layers, the 2-d pixilated strip layers and pad structured layers. The first one is for the precise tracking measurement of pre-shower and shower maximum. The second one is for shower energy measurement. The NCC readout system consists of SVX4 chips for signal digitization,Stripixel Readout Cards (SRC) for data packing, and interface boards for sending data to the PHENIX DAQ system.

 

Measuring Bremsstrahlung Photons in ps = 200GeV p-p Collisions

Ali Hanksa
aDepartment of Physics, Columbia University, 538 West 120th St

New York, NY, 10027, USA, ahanks@nevis.columbia.edu
According to recent pQCD calculations, the bremsstrahlung photon cross-section makes up a significant portion of the total direct photon cross-section in p-p collisions. In heavy ion collisions, modification of the bremsstrahlung photon production can provide information about the evolution of jets as they propagate through the medium. Measuring the cross-section in both p-p and Au-Au collisions will provide an important test of both pQCD predictions and predictions for the nuclear modification factor.Bremsstrahlung photons can be measured directly by selecting photons associated with a jet through hadron-photon correlations. Most of the photons correlated with jets come from the ¼0 and other hadronic decays and must be tagged and subtracted from the inclusive correlations.Using this method we can obtain a measure of the bremsstrahlung photon contribution to investigate medium-induced modifications to the jet fragmentation function.We present studies of this methodology and discuss its potential for application to recent PHENIX data.


Multiplicity Distribution of Particles Produced in Relativistic Nuclear Collisions
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Analysis of the experimental data on 14.5A GeV/c 
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. These results are supported reasonably well by the predictions of the Lund Model of nuclear collisions, FRITIOF.



FRONT-END ELECTRONICS FOR SILICON-TUNGSTEN CALORIMETER

PHENIX NCC

A. Sukhanov
Chemistry Department, Brookhaven National Laboratory

Upton, NY, 11973, USA, sukhanov@bnl.gov
The NCC is a silicon-tungsten sandwich sampling calorimeter, which is longitudinally composed of 3 calorimeter sections read out by silicon pads 15mm*15mm. In addition there are two precision readout sections with stripixels at 0.5mm pitch – preshower and shower max layers. 

Signals from six pads of each tower in the calorimeter section are ganged together at hybrid preamplifiers, sent over 10m cable to Front End Modules, where they are digitized and sent to DAQ for triggering. We plan to achieve 14-bit dynamic range of digitized signals at a beam crossing frequency of 10 MHz.
  Signals from stripixels are read out and digitized using SVX4 chips. Then they are compressed and serialized to fiber links (at a rate of 40MByte/s) in situ. Total number of readout channels is 8,000 from pads and 80,000 from stripixels. To reduce the data size we will use real-time data compression based on lossless Huffman coding. We expect compression factor of 2.0 for zero-suppressed data at 5% occupancy and the factor of 4.0 for raw data.

All NCC electronics are controlled and monitored over ethernet using an embedded system based on 32-bit CPUs (ColdFire), 1Wire interface and Quadros OS; this system provides datataking rate of 200KBytes/s and it will be used for test runs during sensor production. The full system prototype of the calorimeter will be tested in summer of 2007. The NCC detector is planned to be operational in 2011.



An Analysis Method for Measuring Elliptic Flow Fluctuations in PHOBOS

B. Alver
[image: image83.wmf]a

 for the PHOBOS Collaboration
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Massachusetts Institute of Technology

77 Massachusetts Avenue, Cambridge, MA 02139, USA, alver@mit.edu
We have performed the first measurement of elliptic flow (
[image: image85.wmf]2
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) fluctuations in nucleus-nucleus collisions. In this poster, we describe the analysis method we have developed for this measurement. In this method, v2 is determined event-by-event by a maximum likelihood fit, utilizing all the available information on the PHOBOS multiplicity array, which covers a large fraction of the full solid angle. The response function of the event-by-event measurement, containing the contribution of statistical fluctuations and detector effects is calculated using Monte Carlo (MC) simulations. Non-statistical fluctuations in data are extracted by unfolding the response function from the distribution of the event-by-event measurement. We will discuss systematic studies performed to estimate the uncertainties in the measurement from various sources, such as the modeling of the pseudorapitidy dependance of 
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 and the use of MC in calculating the response function.
This work was partially supported by U.S. DOE grants DE-AC02-98CH10886, DE-FG02-93ER40802, DE-FC02-94ER40818, DE-FG02-94ER40865, DE-FG02-99ER41099, and W-31-109-ENG-38, by U.S. NSF grants 9603486, 0072204, and 0245011, by Polish KBN grant 1-P03B-062-27(2004-2007), by NSC of Taiwan Contract NSC 89-2112-M-008-024, and by Hungarian OTKA grant (F 049823)


Simulation of the transition between meson-system and QGP in a transport model

Tan Zhiguang
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We use a transport model based on the mean free path approach to simulate an interacting meson system at finite temperature, and discuss some equilibrium features of the system. For a pure meson gas where the Hagedorn limiting temperature is reproduced when including the experimentally observed resonances. We can easily include the possibility of a QGP using the bag model. After a lifetime the quarks can recombine to resonances or string which will decay or break into various mesons. Our results for di®erent numbers of °avors Nf compare very well to LQCD results. In particular the crossover to the QGP at temperature about 175 Mev is nicely reproduced. Quantum statistics (i.e. Fermi and Bose statistics) are included also.
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Heavy Ion Jet Measurement Capabilities of the ATLAS Detector at LHC

N. Grau
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In this contribution we outline the unique capabilities of the ATLAS detector to jet detection in a heavy ion environment and present the current status of methods of jet reconstruction that are under investigation. One of the most celebrated results of the RHIC heavy ion program is the discovery of jet energy loss and the indication of medium response to a traversing jet as measured by single particle spectra and di-hadron correlations. However, there is generally little theoretical agreement on the properties of the medium, such as the transport coe±cient, gluon density, speed of sound, index of refraction, etc. that can be extracted from these data. In the very near future the Large Hadron Collider will provide heavy ion collisions at psNN = 5.5 TeV where high-energy (ET > 50 GeV) jets will be produced copiously. Such high energy jets will be measurable above the soft background of the heavy ion collision allowing a more direct measure of jet behavior in a heavy ion collisions than currently available with single particle and two particle observables.
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 Production in p+p collisions from the PHENIX Experiment

Abigail Bickley for the PHENIX Collaboration
Department of Physics, 390 UCB，University of Colorado, Boulder, Colorado, 80309-0390, USA, 
bickleya@colorado.edu
Quarkonia provide a sensitive probe of the properties of the hot dense medium created in high energy heavy ion collisions. Hard scattering processes result in the production of heavy quark pairs that interact with the collision medium during hadronization. These in medium interactions convey information about the fundamental properties of the medium itself and can be used to examine the modification of the QCD confining potential in the collision environment. Baseline measurements from p+p and d+Au collision systems are used to distinguish cold nuclear matter effects while measurements from heavy ion collision systems are used to quantify in-medium effects. PHENIX results for the production of the 
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 in p+p collisions at forward rapidity will be presented as a function of rapidity and transverse momentum. These results were obtained from the high statistics 2005 run and provide a more precise baseline reference with which to compare the heavy ion results.


Azimuthal anisotropy measurement of direct photon in 
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=200GeV Au+Au collisions at RHIC-PHENIX

Kentaro Miki
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 for the PHENIX collaboration
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Direct photons are one of the most effective probes to study properties of hot dense medium at initial state of heavy ion collisions because photons have much weaker interactions with other particles and thus preserve information about their creation. Photons should be emitted from several states such as the initial state, QGP state, and the hadron-gas state. We define the direct photons as all remaining photons after subtraction of all hadron decay photons, the main background for the direct photon analysis
.   We attempt to measure the azimuthal anisotropy measurement of direct photons in 
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=200GeV Au+Au collisions. If this direct photon 
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 is measured with enough accuracy, it offers the ability to distinguish thermal from other photon sources and thereby present more reliable evidence of the QGP. In this conference, we will show the current status of the direct photon 
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 analysis at RHIC-PHENIX.


Elliptic Flow Simulation and Analysis in ALICE

E.Simili
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Using results on flow from previous Heavy Ion experiments together with some low-density limit parametrization of the overlap region (taken from literature), expected values of elliptic flow coefficient 
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, event plane resolution and charged multiplicity at LHC energy have been calculated as a function of the impact parameter. 

The obtained predictions have been used as an input for an ALICE simulation, where pre-determined values of the flow coefficients were used to “boost” Hijing events before the full reconstruction, thus obtaining a set of event summary data with flow and jet-like correlations. The flow analysis developed for the ALICE enviroment has been applied to these data in order to extract the magnitude of integrated and differential (vs. transverse momentum) elliptic flow coefficient 
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, both for charged tracks and for neutral kaons decaying in the two pions channel.


J/ψ → µ+µ− Production in p+p collisions from the PHENIX Experiment

Abigail Bickley for the PHENIX Collaboration
Department of Physics, 390 UCB
University of Colorado, Boulder, Colorado, 80309-0390, USA, 
bickleya@colorado.edu 

Quarkonia provide a sensitive probe of the properties of the hot dense medium created in high energy heavy ion collisions. Hard scattering processes result in the production of heavy quark pairs that interact with the collision medium during hadronization. These in medium interactions convey information about the fundamental properties of the medium itself and can be used to examine the modification of the QCD confining potential in the collision environment. Baseline measurements from p+p and d+Au collision systems are used to distinguish cold nuclear matter effects while measurements from heavy ion collision systems are used to quantify in-medium effects. PHENIX results for the production of the J/ψ in p+p collisions at forward rapidity will be presented as a function of rapidity and transverse momentum. These results were obtained from the high statistics 2005 run and provide a more precise baseline reference with which to compare the heavy ion results.


BACKGROUND STUDIES FOR SINGLE MUON MEASUREMENTS IN Au+Au COLLISIONS AT 
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=200 GeV IN THE PHENIX EXPERIMENTS AT RHIC

Byungil Kim a and Kwangbok Lee b
a Department of Physics, Korea University, Seoul, 136-701, South Korea, 
bikim@korea.ac.kr 

b Department of Physics, Korea University, Seoul, 136-701, South Korea, 
kblee@korea.ac.kr 

Single muon measurements can be used to study open charm production via semi-leptonic decays. Open charm production is not only relevant for QCD studies, but also considered to be one of the most important probes of the Quark Gluon Plasma, which is predicted to be created in relativistic heavy ion collisions. A crucial step in the analysis of single muons from heavy flavor decay is understanding the processes that produce backgrounds for the prompt single muon measurement.

The PHENIX experiment at RHIC has the ability to detect muons over the range of 1.2 < |η| < 2.4 using its muon spectrometers. The PHENIX detector recorded 241 μ-1 Au+Au luminosity and 1.5×109 minimum bias events at 
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= 200 GeV during RHIC Run-4 (2004).

The systematic study of background sources and analysis techniques for background reduction will be presented.



Beam energy dependence of identified particle yields at RHIC-PHENIX

T.Chujo a for the PHENIX Collaboration
a Institute of Physics, University of Tsukuba, Ibaraki, 305-8571, Japan
chujo@sakura.cc.tsukuba.ac.jp  
One of the key questions at the relativistic heavy ion program at RHIC is that where the onset of the high pT hadron yield suppression and baryon anomaly is at RHIC, and how they evolve from SPS to RHIC energy. The beam energy survey data taken in Au+Au and Cu+Cu systems at RHIC may give us an answer to this important question by measuring identified single particle spectra. We present the preliminary results of π/K/p (and their antiparticles) pT spectra, particle ratios, and nuclear modification factors in Cu+Cu at 
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= 22.5 and 62.4 GeV, and in Au+Au at 62.4 GeV, measured by the PHENIX experiment at RHIC. We will also show the current status of spectra measurement in p+p at 62.4 GeV, which gives an important reference data for the nuclear modification factors in Au+Au and Cu+Cu at 62.4 GeV with less ambiguities. We will discuss 
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 dependence of hadron kinetic and chemical freeze-out properties by using the blast wave model and statistical thermal model.


Jet Quenching in 1+1 Dimension Expanding Medium with Chemical Non-equilibrium

Luan Cheng

Co-authors: Enke Wang

Institute of Particle Physics, Huazhong Normal University
Wuhan, Hubei, 430079, P. R. China, chengluan@iopp.ccnu.edu.cn 

When an energetic parton jet propagates in a thermal medium, gluon radiation will be induced by multiple scattering, which will lead to jet energy loss or jet quenching [1-3]. Recent theoretical studies of parton energy loss have concentrated on gluon radiation induced by multiple scattering in a hot QCD medium with thermal and chemical equilibration [4]. When parton jet goes through the hot medium, there should be stimulated gluon emission and absorption, such detailed balance effect [4] is important for the energy loss of the jet with intermediate energy.

For a 1+1dimension expanding QGP medium with chemical non-equilibrium, the evolution of the fugacity and the temperature with the proper time is studied based on Juttner functions of partons. By including the above evolution relation, the gluon radiation probability of jet is investigated when the jet goes through the QGP medium. It turns out that, in the presence of thermal gluons in the medium, the detailed balance effect lead to that the stimulated gluon emission reduces while thermal gluon absorption increases the parton jet’s energy loss. For the jet with intermediate energy, the absorption processes is important. For the jet with very high energy, the net energy gain can be neglected. The energy loss of jet in the chemical non-equilibrated system is less than that in the equilibrated system if the energy loss is the same for both system in the static case. The ratio of the energy loss between chemical equilibrated and non-equilibrated system decreases with increasing the energy of the jet for a fixed fugacity, and the ratio increases with increasing the fugacity for fixed the energy of jet.
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ELECTROMAGNETIC PROBES AT RHIC-II

G. David a
a Department of Physics, Brookhaven National Laboratory, Upton, NY, 11961, USA david@bnl.gov 
We will summarize how future measurements of electromagnetic probes at the upgraded Relativistic Heavy Ion Collider (RHIC-II), in connection with theoretical analysis, can advance our understanding of strongly interacting matter at high energy densities and temperatures. Electromagnetic probes have already played a very important role at SPS and RHIC to date.  We will try to identify key physics objectives and observables that remain to be addressed. These include measuring the initial temperature and examining the transition properties via continuum radiation, studying the energy loss mechanism in the medium, the system size evolution via photon-photon correlations as well as medium modifications of vector mesons via low-mass dileptons. We will argue that detector upgrades, increased experimental precision, order of magnitude higher statistics than currently achievable, as well as a detailed scan of colliding species and energies are necessary to allow for sufficient discrimination power in theoretical interpretations.
J/ψ→ e+e− measurement in Au+Au collisions at 
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= 200 GeV by the PHENIX Experiment at RHIC

T. Gunji a for the PHENIX Collaboration

a Center for Nuclear Study, University of Tokyo,

7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-0033, Japan 
gunji@phenix.cns.s.u-tokyo.ac.jp 

The major physics goal of the PHENIX experiment at the Relativistic Heavy Ion Collider (RHIC) is to find evidence of the QCD phase transition from ordinary hadronic matter to a plasma of deconfined quarks and gluons, called the quark-gluon-plasma (QGP) and to study its properties. The J/ψ has long been considered one of the most promising probes to study the formation of the QGP, since the J/ψ yield was expected to be suppressed due to color Debye screening in the QGP. Recent numerical lattice QCD calculations indicate that the J/ψ will survive as a bound state at RHIC energy, while χc and 
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 will be dissolved. Since about 40% of J/ψ come from the feed down of χc and 
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, this will result in a reduction of the J/ψ yield. Several models predict that the J/ψ yield will be a balance between destruction due to thermal gluons and enhancement due to the recombination of uncorrelated
[image: image112.wmf]c
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pairs, which are produced abundantly in the initial collisions at RHIC energy. PHENIX measured the J/ψ yield in Au+Au collisions at both mid-rapidity and forward- rapidity. Latest results of the J/ψ production in Au+Au collisions at mid-rapidity will be shown and compared to theoretical models of in-medium effects on J/ψ production.


Study of the medium modification of the away side jet using π0-hadron correlation in AuAu/CuCu collisions in PHENIX

Jiangyong Jia a for the PHENIX collaboration
a Department of Chemistry, State University of NewYork at Stony Brook
StonyBrook, NY 11790 jjia@rcf.rhic.bnl.gov 

Two particle correlations in relative azimuth and pseudo-rapidity are an excellent probe of the dense medium created in heavy-ion collisions. Modifications of away side jet shape and strength, relative to pp collisions, can give insight to the opacity of the medium and how the lost energy of the jet is redistributed into the medium. Detailed jet tomography study via π0-hadron at high pT are made possible with the large AuAu and CuCu datasets collected by PHENIX in 2004 and 2005.

We present the results of the π0-hadron correlation in 
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 for both AuAu and CuCu collisions using pp as reference. Focusing on the modifications of the away side jet yield (IAA) at high pT. We find that the away side jet structures are clearly visible, but their magnitudes are suppressed in the central AuAu and CuCu collisions.



STAR TOF Electronics and Cosmic Ray Test System

J.Schambach a, L.Bridges b, G.Eppley c, G.W.Hoffmann a, K.Kajimoto a, J.Liu c, W.J.Llope c, C. Mesa d, T.Nussbaum c
a Department of Physics, The University of Texas at Austin, Austin, TX, 78712, USA

b Blue Sky Electronics, 401 Studewood, Suite 203, Houston, Texas 77007, USA

c Physics and Astronomy Department, Rice University, Houston, TX, 77005, USA

d M6 Research, 1912 W. Anderson Lane; Suite 209, Austin, TX  78757, USA

A novel Time-of-Flight (TOF) subsystem is under design for the STAR detector at RHIC. A total of 3840 Multi-gap Resistive Plate Chambers (MRPC) of 6 pads each are distributed over 120 trays. The total number of channels is 23040. Each TOF tray consists of 192 detector channels and three different types of electronic circuit cards, called ``TINO'', ``TDIG'', and ``TCPU'', listed in order of the data flow. Every 30 trays send their data to a ``THUB'' card that interfaces to the STAR trigger and transmits the data over a fiber to a fiber receiver which is part of STAR DAQ. The TINO contains the analog front end electronics based on a custom IC called NINO. The output of TINO is passed to the TDIG, where the data are digitized (using the CERN HPTDC ASIC). The TCPU formats and buffers the digital detector information. The formatted data are passed to THUB, which transmits it over an optical fiber to a data receiver in the STAR DAQ room. The architecture of this readout chain and DAQ will be described.

We have constructed a cosmic ray test system comprised of three plastic scintillators, four MRPC modules, and TOF prototype electronics in order to determine the timing resolution expected to be achieved with these electronics in the entire TOF system. The test setup will be discussed, test data will be described, and the timing analysis technique will be presented. Overall timing resolution of $\sim$90-100~ps for cosmic ray events has been achieved.


The pixel Fast-OR signal for the ALICE trigger in pp collisions

D. Elia
On behalf of the SPD Project in the ALICE Collaboration

 Istituto Nazionale di Fisica Nucleare, Sezione di Bari

70126 Bari, Italy Domenico.Elia@ba.infn.it
The two innermost layers of the ALICE Inner Tracking System, equipped with hybrid pixels,constitute the Silicon Pixel Detector (SPD). The basic building block of the SPD is a ladder:it consists of a silicon sensor matrix bump-bonded to 5 front-end chips. The sensor matrix consists of 256 x 160 cells of dimensions 50μm(rφ) ×425μm(z). The SPD contains a total of about 107 cells.The SPD readout chip (ALICE1LHCb) is a mixed-signal ASIC for the readout of 8192 pixels:each cell contains a preamplifier-shaper with leakage current compensation, followed by a discriminator. In each chip, the prompt discriminator outputs are OR-ed to generate a Fast-OR pulse whenever one or more pixel cells record a hit.Besides being an important tool in the testing phases, the Fast-OR allows implementing a unique triggering capability in the SPD. The front-end electronics will output the Fast-ORsignals off-detector so that they can be processed and contribute to the L0 trigger in ALICE.Studies have been carried out within the ALICE simulation and reconstruction framework (AliRoot) to evaluate the performance of Fast-OR based algorithms for contributing to Minimum-Bias and High-Multiplicity triggers in pp collisions: the analysis method and the main results will be described in this contribution.


A new alignment method for PHENIX muon arms

C. Silvestre a 
           aCEA, Saclay, Gif sur Yvette, 91191, France silvestre@poly.in2p3.fr
The tracking efficiency of a given spectrometer depends (amongst other things) on the precise knowledge of its detectors position. Opening the PHENIX muon arms or turning on the magnetic field can move slightly the detectors and change their relative alignment. The detector alignment is optimal when the distribution of the difference between the hit position measured in each detector and the one given by the track fit is centered on zero and has a minimal width. This was originally achieved by hand iteratively, which, due to the large number of independent detectors, is a difficult work and may not converge to the optimal solution. A new global alignment method has been developed at DESY and is now being applied to the PHENIX muon arms. The algorithm calculates the best set of alignment parameters for all detectors using all the available tracking information (independence of the tracks, same set of alignment parameters for all tracks) in order to minimize the sum of the
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Simulated data are used to validate the new alignment method on the muon tracker with a larger set of parameters and including more detectors (here the muon identifier) than the existing method. The use of the method on real data, with a limited set of alignment parameters, shows an improvement over the existing alignment and validates its use for future data taking.


Low mass dielectron production in
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=200 GeV Au+Au collisions measured by PHENIX

A. Toiaa
for the PHENIX collaboration,
a Department of Physics and Astronomy, Stony Brook University

Stony Brook, NY, 11794-3800, USA, alberica@skipper.physics.sunysb.edu
Electromagnetic probes are penetrating to the hot/dense medium produced in high energy heavy ion collisions. The dielectron continuum is very rich in physics and is sensitive to the modications due to QCD phase transition: the effects of chiral symmetry restoration as well as thermal radiation can be measured by interpreting various dielectron production mechanisms in this energy regime. Hard processes, such as charm production, in addition to hadronic contributions, such as meson Dalitz and vector mesons direct decays contribute to the dielectron yield. Although the electron pair production cross section is extremely small, the 0.24
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of Au+Au collisions at
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GeV collected by PHENIX in 2004 provides a statistically significant sample to investigate the low and intermediate mass region of the continuum and its dependency on the event multiplicity. The Au+Au data have been analyzed in different centrality classes and compared to a cocktail of known hadronic sources with production yields in agreement with previous measurements. In contrast to peripheral, the more central Au+Au collisions show a hint of excess over the expected reference. The data are compared to the superposition of meson decays and theoretical predictions on thermal radiation from pion annihilation in the hot fireball with or without including medium modifications of the intermediate 
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meson.


Measurements at Forward Rapidities in Au+Au Collisions at
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=200 GeV in the PHENIX experiment at RHIC
WooJin Park
Korea University for the PHENIX collaboration

The charm quark is believed to be produced through gluon fusion at RHIC energy, which makes it an important probe to the properties of matter formed in the early stage of relativistic heavy ion collisions. It can also allow us to determine nuclear modification for heavy flavor in the dense partonic matter created at RHIC and its thermalisation, thus shedding light on the issue of energy loss for heavy quarks as well as the possibility of charm enhancement. One way of measuring open charm is to look at single muons from their semi-leptonic decays.Single muons may also be used to study high transverse momentum light meson production at forward rapidity as a function of centrality in Au+Au collisions. It is expected that the energy and parton density of the fireball created in Au+Au collisions would be smaller at a larger rapidity, thus reducing the jet quenching effects observed at central rapidity for light mesons. On the other hand, gluon saturation models predict a suppression of particle yields at small x, or at a large rapidity, for a given transverse momentum. Single muon production from open heavy flavor and light mesons decay and the nuclear modification factor have been measured at forward rapidity with the PHENIX detector at RHIC in Au+Au collisions at 
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. Current status of this analysis will be presented.


Measurement of
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in pp Collisions by the PHENIX Experiment at RHIC

A. Lebedeva
a Department of Physics and Astronomy, Iowa State University

Ames, Iowa, 50011-3160, USA, lebedev@iastate.edu
The mechanisms of charmonium production are not well understood, and are a subject of great interest. Measurement of different charmonium states in the same reaction can help to clarify this problem. In addition, a measurement of the fraction of indirectly produced
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in pp collisions is essential input to models of 
[image: image123.wmf]/

J

y

suppression in heavy ion reactions.In this poster we describe the measurement of 
[image: image124.wmf]/

c

J

cyg

®+

 in pp collisions by the PHENIX experiment at RHIC. Current status of the study, and preliminary results are reported.


Resistive Plate Chambers and the Forward PHENIX Upgrade at RHIC
Donald Isenhower
for the PHENIX Collaboration

Department of Physics, Abilene Christian University

Abilene, TX 79699 U.S.A.isenhowe@acu.edu
The PHENIX experiment at the Relativistic Heavy Ion Collider (RHIC) is in the process of upgrading the forward region of the detector to allow for a level one trigger to reject low-momentum muons. The goal is to improve the rejection of low pT particles by a factor of 5,000 to 10,000. This will allow the selection of events with W bosons in high luminosity polarized proton-proton collisions during
[image: image125.wmf]s

=500 GeV at RHIC. The chosen solution consists of three Resistive Plate Chamber (RPC) stations for each muon arms constructed of bakelite designed to handle rates on the order of 1,000 events/cm2. They will cover the forward and backward rapidity (1:2 < jyj < 2:2) regions over the full azimuthal coverage of the PHENIX muon detectors. The complete acceptance overlap with the existing PHENIX muon spectrometer will allow us to collect a large sample of muons from W decays with transverse momentum greater than 25 GeV, with less background from non-collision related particles. Prototypes of these chambers will utilize experience of other collaborations building similar RPCs. The major differences required for PHENIX is that they must be able to be installed into the already assembled detector. These and other challenges will require some unique aspects to the PHENIX RPC design. Extensive simulation work has been done on optimizing the readout configuration and high pT fake muon background rejection, as well as its impact on heavy-ion heavy-flavor production at RHIC. The formation of W-bosons in polarized proton-proton collisions will provide a powerful tool to study the spin dependent distributions for quarks and anti-quarks separately for each quark flavor. The to-be-constructed PHENIX Forward Muon Trigger Upgrade, in working with the existing PHENIX Muon spectrometer will provide adequate capability to sample high pT muons from W decays.


Study of the jet modification via charged hadron two paticle correlation

in Au+Au/p+p collisions at
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= 200 GeV

E. Vazquez
on behalf of the PHENIX Collaboration
Department of Physics, Columbia University

New York, NY, 10027, U.S.A, evazquez@phys.columbia.edu
Hot dense medium exceeding the critical energy density for the partonic state of matter is created in Au+Au collisions at RHIC. This dense matter is extremely opaque to the high energy partons and leads to strong modi¯cations of the di-jets traversing the medium. These modifications are typically studied by comparing the di-hadron azimuth correlation functions in Au+Au and those in p+p collisions. We present the pT and charge sign dependence of the di-hadron azimuthal correlation in p+p collisions using unidentified charged hadrons.These correlations are used to quantify the nuclear modification of the shape and yield of the Au+Au di-hadron correlation functions.


Comparing the v2 of charged hadron correlated with the leading
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v2 for inclusive charged hadron in 200 GeV Au+Au collisions
E. Vazquez
on behalf of the PHENIX Collaboration

Department of Physics, Columbia University

New York, NY, 10027, U.S.A, evazquez@phys.columbia.edu
In high energy heavy ion collisions at RHIC, extremely dense nuclear matter is produced. In the early stages, due to the anisotropic pressure gradient resulting from incomplete overlap of the collision, we observe elliptic flow in the distribution of particles. At low-pT , a dip is observed in Au+Au di-hadron correlations as a result of the subtraction of the pair v2 contribution. It is assumed that in hadron correlations the v2 of inclusive particles should be no different than the v2 of associated particles. However, if the jet is deflected by the medium, one would expect a difference in associated and inclusive v2. In this study we measure hadron correlation with respect to the reaction plane in events with a high-pT 
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.We determine the dependence of v2 on pT and centrality and then compare it to inclusive hadron v2.


Phase Structure of Neutron-Proton Pairing in Isospin Asymmetric Nuclear Matter

Meng Jina,b, Lianyi Hea  and Pengfei Zhuanga(poster)
aPhysics Department, Tsinghua University
Beijing, 100080, P. R. China, jinm@iopp.ccnu.edu.cn
bInstitute of Particle Physics, Hua Zhong Normal University

Wuhan, Hubei, 430079, P. R. China

It is widely accepted that, the neutron-proton (np) pairing plays an important role in a num- ber of studies, like the structure of medium mass N
[image: image129.wmf]»

Z nuclei produced in radioactive nuclear beam facilities[1] and the deuteron formation in medium energy heavy-ion collisions[2].  But most studies were concentrated on the np Cooper pairing at the saturation density or the Bose-Einstein condensation of deuterons in symmetric nuclear matter at higher density.  In this Abstract, we shall include the LOFF state[3] where the np Cooper pair can possess a total momentum 2q.

We discuss the np pairing in the channel with total spin S = 1, isospin I = 0 and their projections Sz  = Iz  = 0.  The np condensate ∆(p) satisfies the gap equation   [image: image130.emf]
where V  is the nucleon-nucleon(NN) interaction potential in momentum space.  We employ the separate form of the Paris NN potential
[image: image131.emf]
"where ρ0  is the normal nuclear density and the parameters v0  = −530 MeV·fm3  and η = 0, m as the density-dependent nucleon mass corresponding to the Gogny force D1S.

In this formalism, we investigated the phase structure of neutron-proton condensate in isospin asymmetry nuclear matter in the whole range of temperature, density and asymme- try.  At zero temperature, the homogeneous phase is stable only at sufficiently low densi- ties, where the condensate survives in the form of Bose-Einstein condensation of deuterons. At higher densities, the ground state must be a LOFF phase where  np Cooper obtains a nonzero momentum. However, at finite temperature the homogeneous phase can be stable against LOFF phase. We find that the LOFF phase survives only below the temperature where the superfluid density changes sign.  Since LOFF enters in the low temperature re- gion, the strange intermediate superfluidity would disappear and the pairing gap remains a monotonous function of the temperature[4].
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Determining the QCD Equation of State on the BlueGene/L Supercomputer

R. Soltza and R. Guptab

aLawrence Livermore National Laboratory

Livermore, CA 94550, USA, soltz@llnl.gov
bLos Alamos National Laboratory

Los Alamos, NM 87545, USA, rajan@lanl.gov
The Relativistic Heavy Ion Collider (RHIC) has produced a wealth of new data that provide compelling evidence for the creation of a quark gluon plasma in the laboratory.  The determination of its properties requires a comprehensive modeling effort that includes calculating the QCD equation of state that can be inserted into 3D hydrodynamic codes to compare to data. Ongoing efforts to calculate the equation of state in lattice QCD with reliable ex- trapolations to the continuum limit will take several years using currently available terascale computer resources.  We will describe a new opportunity to perform additional calculations on the 360 Teraflop BlueGene/L supercomputer at Livermore that is operated by the Ad- vanced Strategic Computing (ASC) program within NNSA. This supercomputer consists of 65,536 dual processor compute nodes arranged in a torus grid using an architecture that is similar to the single processor QCDOC machines. We will report on the status of porting and validating codes on BlueGene/L and describe their performance and scaling behavior with respect to the number of nodes [1].  We will also present plans, based on a meeting of the US lattice QCD community in Feb 2006, to calculate the QCD equation of state and critical temperature on an Nτ =8 lattice using an improved staggered fermion action and a domain wall fermion action [2,3].  These calculations will be carried out by a collaboration of lattice and heavy ion physicists formed during this meeting. Preliminary results will be discussed.
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Beam Test Performance of ALICE-PHOS Electro-Magnetic Calorimeter
H. Torii, for the ALICE-PHOS Collaboration
Graduate School of Science, Hiroshima University
Higashihiroshima, Hiroshima, 739-8526, Japan, 
htorii@hiroshima-u.ac.jp
The ALICE detector has been designed to study the strongly interacting matter created in nucleus-nucleus collisions at the Large Hadron Collider~(LHC). Measurements of direct photons is probing the initial state of the interactions. The ALICE-PHOS Electro-Magnetic Calorimeter[1] consists of 17920 PWO crystals to each having size of 22×22×180mm and Avalanche Photo Diode~(APD) for readout of scintillation light. The performance result of prototype modules for the PHOS calorimeter has been reported earlier[2]. First PHOS module consisting of 3584 cristals was constructed and tested by utilizing 2GeV/c electron. The test was performed at PS-T10 beam line of CERN in July and August 2006. All cristals were irradiated by electron for their performance and quality check before installaion. The HV bias for all APDs were calibrated in order to obtain equal gain for all channels for better trigger performance. We will present performance results of the full first module obtained from the beam test. In addition, a strategy of calibration for the other modules will be discussed.
References：

[1]ALICE Technical design report, 

http://aliceinfo.cern.ch/Collaboration/Documents/
[2]G.~Conesa et. al.Nuclear Instrument and Methods in Physics, A.537, p.363-367,2005.                                


Strangeness fluctuation at RHIC
Supriya Dasa;b  for the STAR Collaboration
aPhysics Group, Variable Energy Cyclotron Center

1/AF, Bidhannagar, Kolkata - 700064, India, S.Das@gsi.de
bPresent Address: Gesellschaft für Schwerionenforschung mbH (GSI)

Planck Str. 1, 64291 Darmstadt, Germany
We present here detailed investigations of the event by event fluctuation of K/π ratio in Au+Au collisions at all available energies at RHIC. Variation of K/π ratio as well as the event by event fluctuation in this ratio have been argued to carry signals for the production of Quark Gluon Plasma (QGP). Moreover recent observations of "horn" structure in the excitation function of the K+/π+ ratio [1] and fluctuations in K/π ratio [2] at SPS are suggestive of a signal for possible phase transition. The results from measurement of event by event fluctuation in K/π ratio for Au+Au collisions at 
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= 62.4, 200 GeV have already been studied [3]. Here we extend the analysis towards other collision energies available at RHIC. Two independent methods have been used for extraction of dynamical fluctuation for the most central collisions at different collisions energies and to study the centrality dependence of the dynamical fluctuation , one based on comparing data with the mixed event reference using the variable σdynamic as was used in SPS and other based on correlation measure using the variable υdynamic [4] respectively. The excitation function and centrality dependence of the dynamical fluctuation at RHIC energies will be presented. Comparison of results will be made with SPS and with various models.
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Energy and System size dependence study of percolation phase transition
Terence J Tarnowsky for the STAR Collaboration
purdue University, tjt@physics.purdue.edu 
Multiparticle production at high energies can be described in terms of color strings stretched between projectile and target nuclei. As the string density increases, overlap among the strings leads to cluster formation. At some critical density, a macroscopic cluster appears that spans the entire system. This marks the percolation phase transition. Transverse momentum distributions of particles produced in pp, d+Au, Cu+Cu, and Au+Au at 
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 = 200 GeV and Cu+Cu and Au+Au at 
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 = 62.4 GeV have been analyzed to determine the string density parameter . In two dimensional percolation theory, the critical value of  is c ≈ 1.12-1.20. In high energy collisions, this value is ~1.8 to account for the non-uniform parton distribution. For Au+Au data at 
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 = 200 GeV, the value of $\rho$ is found to be above the critical value for the most central events. In case of Cu+Cu at 
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 = 200 GeV, the most central events are barely above the critical percolation threshold. For all other systems and energies the string density parameter is below the critical value. This supports the idea of string percolation, which at high string density is a possible mechanism to explore the hadronic transition to a Quark Gluon Plasma phase.


Heavy flavor production from single muon measurement in Cu+Cu collisions at RHIC
DongJo Kima for the PHENIX Collaboration
aDepartment of Physics, University of Jyvaskyla

P.O.Box 35, FI-40014 Jyvaskyla Finland, djkim@phys.jyu.fi
The measurement of open charm production in various collision species at different energies is important to study the properties of matter formed in the early stage of relativistic heavy ion collisions, especially to understand charm energy loss. The RHIC facility provided Cu+Cu collisions at 
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s

= 200, 62 and 22 GeV in 2005. This lighter colliding system compared with Au+Au can give much better Npart and Ncoll precision in the lower Npart region, and the comparison between two different colliding energies may give us a better systematic understanding of charm production. PHENIX detectors measure muons in the rapidity range 1.2 <|η| < 2.4, thus enabling us to study open charm as well as light meson production at forward rapidity. The status of the analysis regarding centrality, transverse momentum and rapidity dependence of single muon production from open heavy flavor and light mesons decay in Cu+Cu collisions at
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s

 =200 GeV and 62.4GeV will be presented.


Elliptic flow of inclusive photons and charged particles in CuCu collisions at 200 GeV

Rashmi Raniwala, Sudhir Bhardwaj and Sudhir Raniwala

for the STAR Collaboration
Department of Physics, University of Rajasthan

Jaipur 302004, India, rashmi.raniwala@cern.ch
One of the major successes of the hydrodynamic description of relativistic heavy ion collisions is the observation of flow. Particles are emitted anisotropically in the azimuthal plane due to pressure gradients in azimuthally asymmetric collision zone. The second coefficient in the Fourier expansion of the observed azimuthal distribution, v2, characterises the elliptic flow. Results at SPS and at RHIC have shown a scaling of elliptic flow in eccentricity of the initial system and the particle density in the transverse plane, validating the low density limit. The large values of [image: image139.png]


 at large multiplicities approach the hydrodynamic limit, indicating complete thermalisation. Models have had limited success in explaining the observed differential flow of identified particles. It therefore becomes necessary, and advantageous, to measure the flow for different particle species in different phase space regions. In the present work, we shall present results on the observed flow in inclusive photons in CuCu collisions at 200 GeV. The inclusive photons are measured in the preshower Photon Multiplicity Detector (PMD) where the photons are identified by applying cuts on the cluster ADC and the cluster size. The choice of cluster parameters determines the efficiency and the purity of the detected photon sample. The PMD is sensitive to photons of very low momentum (pT~30 MeV/c) and hence measures the true pT integrated flow. To avoid non- flow correlations the event plane has been determined using charged particles measured in the TPC, and also in the FTPC. The stability of the results is investigated by obtaining the event planes in different η regions, where a slight systematic dependence has been observed. Further, the effect of changing the PMD cluster parameters on the observed v2 is also being investigated. The preliminary results will be compared to results of simulated data where a pT dependent flow is introduced in Hijing events, and the v2 is obtained for the simulated clusters in the PMD using the known event plane. The preliminary results will also be compared with similar results for charged particles in different η regions measured in the same experiment. Any systematic effect of changing the region where the event plane is determined is also studied, and the effect of non-flow correlations is determined.


Are There Mach Cones in Heavy Ion Collisions? Three-Particle Azimuthal Correlations in STAR
Jason Glyndwr Ulerya for the STAR Collabration
aDepartment of Physics, 525 Northwestern Avenue

Purdue University, West Lafayette, IN, 47907, USA, ulery@physics.purdue.edu
Two-particle correlations have shown modification to the away side shape in central Au+Au collisions when compared to pp, d+Au and peripheral Au+Au collisions. Different scenarios can explain this modiflcation including: large angle gluon radiation, jets deflected by transverse flow, path length dependent energy loss, Cerenkov gluon radiation of fast moving particles, and conical flow generated by hydrodynamic Mach-cone shock-waves. Three-particle correlations have the power to distinguish scenarios with conical emission, conical flow and Cerenkov radiation, from other scenarios. In addition, the dependence of the observed shapes on the pT of the associated particles can be used to distinguish conical emission from a sonic boom (Mach-cone) and QCD-Cherenkov radiation. We present results from STAR on 3-particle azimuthal correlations for a high pT trigger particle with two softer particles. Results are shown for pp, d+Au and high statistics Au+Au collisions at 
[image: image140.wmf]NN

s

=200 GeV. An important aspect of the analysis is the subtraction of combinatorial backgrounds. Systematic uncertainties due to this subtraction and the flow harmonics v2 and v4 are investigated in detail. The implications of the results for the presence or absence of conical flow from Mach-cones are discussed.


Measurements of the multi-hadron decays of ω and η mesons in heavy ion collisions at  
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= 200 GeV in the PHENIX experiment at RHIC

 V. Ryabova for the PHENIX collaboration
aHEPD, Petersburg Nuclear Physics Institute

Gatchina, 188300, Russia, riabovyg@mail.pnpi.spb.ru
The PHENIX experiment at RHIC provides unique capability to measure neutral and charged particles produced in proton+proton and heavy ion collisions. This allows measurements of multi-hadron decays of light mesons, including ω and η. The ω-meson is a short-living particle partially decaying inside the hot and dense medium created in relativistic heavy ion collisions. Measurements of the η-meson properties carries information about in-medium modification effects that are expected to be manifested in the changes of the meson yields and/or mass peak and width. The results in hadron decayv modes of the ω-meson can be compared to those in the di-electron channel measured by the PHENIX experiment to provide critical information on one of the most significant signatures of the QCD phase transition: Chiral Symmetry Restoration. We present the latest status of the analysis on light meson production in a wide range of transverse momentum up to 12 GeV/c in the p+p and Au+Au collisions at 
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 = 200 GeV measured through different decay channels. Results of the measurements in different decay channels are consistent with each other.


Heavy flavor production from single muon measurement in Cu+Cu collisions at RHIC
DongJo Kima for the PHENIX Collaboration

aDepartment of Physics, University of Jyvaskyla P.O.Box 35, FI-40014 Jyvaskyla Finland, djkim@phys.jyu.fi
The measurement of open charm production in various collision species at different energies is important to study the properties of matter formed in the early stage of relativistic heavy ion collisions, especially to understand charm energy loss. The RHIC facility provided Cu+Cu collisions at 
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=200, 62 and 22GeV in 2005. This lighter colliding system compared with Au+Au can give much better Npart and Ncoll precision in the lower Npart region, and the comparison between two different colliding energies may give us a better systematic understanding of charm production. PHENIX detectors measure muons in the rapidity range 1.2 < |η| < 2.4, thus enabling us to study open charm as well as light meson production at forward rapidity.  The status of the analysis regarding centrality, transverse momentum and rapidity dependence of single muon production from open heavy flavor and light mesons decay in Cu+Cu collisions at 
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=200GeV and 62.4GeV will be presented.



Measurements of the multi-hadron decays of ω and η mesons in heavy ion collisions at √sN N= 200 GeV in the PHENIX experiment at RHIC

V. Ryabova  for the PHENIX collaboration

aHEPD, Petersburg Nuclear Physics Institute

Gatchina, 188300, Russia, riabovyg@mail.pnpi.spb.ru
The PHENIX experiment at RHIC provides unique capability to measure neutral and charged particles produced in proton+proton and heavy ion collisions. This allows measurements of multi-hadron decays of light mesons, including ω and η. The ω-meson is a short-living particle partially decaying inside the hot and dense medium created in relativistic heavy ion collisions. Measurements of the ω-meson properties carries information about in-medium modification effects that are expected to be manifested in the changes of the meson yields and/or mass peak and width. The results in hadron decay modes of the ω-meson can be compared to those in the di-electron channel measured by the PHENIX experiment to provide critical information on one of the most significant signatures of the QCD phase transition:  Chiral Symmetry Restoration. We present the latest status of the analysis on light meson production in a wide range of transverse momentum up to 12 GeV /c in the p+p and Au+Au collisions at √sN N = 200 GeV measured through different decay channels. Results of the measurements in different decay channels are consistent with each other.



Why the xE distribution triggered by a leading particle does not measure the fragmentation function but does measure the ratio of the transverse momenta of the away-side jet to the trigger-side jet.

M. J. Tannenbauma

aPhysics Department, 510c, Brookhaven National Laboratory Upton, N.Y., 11973-5000, U.S.A., mjt@bnl.gov
Hard-scattering of point-like constituents (or partons) in p-p collisions was discovered at the CERN-ISR in 1972 by measurements utilizing inclusive single or pairs of hadrons with large transverse momentum (pT ). Due to the steeply falling power-law pT spectrum of the hard-scattered partons, the inclusive single particle (e.g. π0) pT spectrum from parton fragmentation to a jet is dominated by trigger fragments with large (zt)∼0.7−0.8, where zt= pTt /pT jet is the fragmentation variable. It was generally assumed, following Feynman, Field and Fox [1], as shown by data from the CERN-ISR experiments, that the pTa distribution of away side hadrons from a single particle trigger [with pTt ], corrected for (zt), would be the same as that from a jet-trigger and follow the same fragmentation function as observed in e+e− or DIS. PHENIX [2] attempted to measure the fragmentation function from the away side xE∼pTa /pTt distribution of charged particles triggered by a π0 in p-p collisions and showed by explicit calculation that the xE distribution is actually quite insensitive to the fragmentation function. Illustrations of the original arguments and ISR results will be presented. Then the lack of sensitivity to the fragmentation function will be explained, and an analytic formula for the xE distribution given, in terms of incomplete Gamma functions, for the case where the fragmentation function is exponential. The away-side distribution in this formulation has the nice property that it both exhibits xE scaling and is directly sensitive to the ratio of the away jet[image: image145.jpg]Pr,



 to that of the trigger jet, [image: image146.jpg]pT,



 and thus can be used, for example, to measure the relative energy loss of the two jets from a hard-scattering which escape from the medium in A+A collisions. Comparisons of the analytical formula to RHIC measurements will be presented, including data from STAR [3] and PHENIX [4], leading to some interesting conclusions.
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Phi meson production in A+A Collisions at 
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 = 62.4GeV measured by the PHENIX experiment
Shengli Huang for PHENIX Collaboration
Department of Physics, Vanderbilt University, Nashville, TN, 37235, USA, 
shengli.huang@vanderbilt.edu
The phi meson mass centroid and width may provide critical information for studying partial chiral symmetry restoration in the hot and dense medium created at RHIC. The similarity between the phi meson mass and the proton mass also makes the phi meson a good probe to study the baryon/meson anomaly in hadron production in the region of intermediate transverse momentum (2GeV/c < pT < 5GeV/c). The PHENIX experiment has studied the production of Φ mesons in Au+Au and Cu+Cu collisions at 
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 = 62.4 GeV using the Φ →K+K- decay channel. The latest status of this analysis will be presented.


SILICON VERTEX TRACKER OF PHENIX: CAPABILITIES AND DETECTOR TECHNOLOGY

Rachid NOUICERa  for the PHENIX Collaboration

a  Chemistry Department, Brookhaven National Laboratory

Upton, NY 11973-5000, USA, rachid.nouicer@bnl.gov
The silicon vertex tracker (VTX) is an upgrade project for PHENIX experiment at RHIC. The VTX detector is planed to be operational in the interaction region of PHENIX in the fall of 2009. The VTX design is comprised of a four-layer barrel, two inner layers of silicon pixel and two outer layers of silicon strip-pixel with a new ”spiral” design (single-sided sensor with 2-dimensional (X-U) read-out). The VTX will substantially enhance the physics capabilities of the PHENIX central arm spectrometer. Our primary aim is to enable the precision measurements of heavy-quark production (charm and beauty) in A + A, p(d) + A, and polarized p + p collisions.  These are key measurements that are required for the future RHIC  program, both for the study of high-density  partonic matter created in heavy ion collisions and for the exploration of the nucleon spin structure function. In this talk, I will present the physics capability added to PHENIX by the new silicon vertex tracker, the technology choises used in the design, results from sensor testing and the studies of the effect of irradiation on the silicon sensors.


The PHENIX Forward Muon Trigger Upgrade at RHIC
Xiaochun He, for the PHENIX Collaboration

Department of Physics and Astronomy, Georgia State University

Atlanta, GA, 30303, USA, xhe@gsu.edu
A new muon trigger system for the PHENIX expriment has been funded to increase the rejection of low pT  particles by a factor of 5,000 to 10,000 over the present muon trigger system. This will allow efficient triggering of events containing decay muons from W bosons produced in polarized proton-proton collisions during √s = 500 GeV, high luminosity operation of the Relativistic Heavy Ion Collider at Brookhaven National Laboratory. The single spin asymmetry of the W sample from polarized protons can be used to extract the polar- ization of the light antiquark sea of the proton. This new trigger system, based on Resistive Plate Chamber (RPC) technology, will also likely enhance the rare physics event selection in heavy ion collisions when combined with the proposed PHENIX Forward Silicon Vertex Tracker.

The RPCs will be made of bakelite materials and cover the forward and backward rapidity (1.2 < |y| < 2.2) regions over the full azimuthal coverage of the PHENIX experiment. The complete acceptance overlap with the existing PHENIX muon spectrometer will allow us to collect a large sample of muons from W decays with transverse momentum greater than 25 GeV, with less background from non-collision related particles.

After a general description of the motivation and principle of operation of the new muon trigger system, the results of RPC prototype studies and trigger simulations, the design the RPC components, and the integration scheme within the existing PHENIX muon spectrometers will be reported.



Directed and elliptic flow of Omega from the AMPT model 

Jiaxu Zuo
Shanghai Institute of Applied Physics, CAS, P. R. China

Early dynamic information might be masked by later hadronic rescatterings. The signature for either QGP or strong space-momentum correlations will be revealed from the shape of v1 in the central rapidity. Multistrange baryons with their large mass and presumably small hadronic cross sections should be less sensitive to hadronic rescattering in the later stages of the collision and therefore a good probe of the early stage of the collision.

Using A Multi-Phase Transport (AMPT) model, we calculate the flow parameters of Omega baryons v1, v2, v3, and v4 for Au+Au collisions at -/snn = 200 GeV. We present the pt dependence of v2, v3, v4 and the rapidity dependence of v1. The higher-order flow, v3 is essentially zero, and v4 is less than 0.05. It also is seen that v4 scales with v2**2. The value of v4/v2**2 was almost to be 1.2. And at pt < 2 GeV/c, v4 follows hadrons mass ordering. We compare the Omega elliptic flow v2 from AMPT with string melting, default AMPT and the RQMD model. The results show that the AMPT string-melting model correctly reproduces Omega's elliptic flow. We find that Omega’s v2 from the AMPT model with string melting seems to obey number of constituent quark scaling. 

The measurements of directed flow(v1) of identified particles (Omega, proton, pion, and kaon) are successful in AMPT model. Over the wide rapidity range we have showed directed flow of Omega and charged particles. The v1 curve is found increasing with rapidity.



Performance studies of the Silicon Detectors in STAR towards microvertexing of rare decays
J. Bouchet (a), K.S.F.F. Guimaraes (b), S. LaPointe (c), C. Nattrass (d) 
for the STAR Collaboration
a  SUBATECH, Nantes, France ,bouchet@subatech.in2p3.fr 
b  Universidade de Sao Paulo, Sao Paulo, Brazil 
b  Wayne State University , Detroit, Michigan，48201

d  Yale University，New Haven, Connecticut 06520

Direct identification of charm and beauty and their pt dependence is crucial in order to understand the flavour dependence of the already seen anomalously large 'quenching' of leptons originating from heavy flavours. To achieve this goal the silicon detectors of the STAR experiment are explored. These detectors, a Silicon Drift (SVT) 3-layer detector and a Silicon Strip one-layer detector provide tracking very near to the beam axis and allow us to search for heavy flavour with microvertexing methods. The fully integrated detectors took for the first time data from Cu+Cu collisions at $\sqrt{s_{NN}}$ = 62 GeV and for  =200 GeV in 2005. We will focus in particular on the SSD performance demonstrating the quality of calibration, efficiency and experimental resolution improvement due to this detector. The effect of the inclusion of the Silicon detectors in the tracking algorithm will be presented through reconstruction results of strange and heavy flavor particles.


Upsilon measurements in STAR
Mauro R. Cosentinoa for the STAR Collaboration

aPhysics Institute, University of Sao Paulo

Sao Paulo, SP, Zip Code: 05315-970, Brazil, mcosent@dfn.if.usp.br
The suppression pattern of heavy quarkonium states can provide key information for un-derstanding the medium created in heavy-ion collisions. A full spectroscopy, which exhibits suppression of the quarkonium excited states, is predicted to be evidence of a strong modification of spectral properties of heavy quarkonia due to deconfinement. The specific pattern can provide experimentalists with a thermometer of the QGP. In this search, STAR has developed a trigger system for quarkonium states. We discuss the details of the trigger for the Upsilon states in p+p and Au+Au. The analysis technique and preliminary results from the collected sample of 9.8 pb−1 from the 2006 RHIC p+p run are presented.

Pixel detector of Silicon Vertex Tracker for PHENIX at RHIC
Yoshiyuki Onuki  for the PHENIX Collaboaration}   
  
Radiation Laboratory,RIKEN(The Institute of Physical and Chemical Research， Hirosawa, Wako-city, Saitama, 350198, Japan y.onuki@riken.jp
The PHENIX at RHIC has been running for investigating hot and high   density matter in heavy ion collisions and nucleon spin structure in   
polarized proton-proton collisions.  We have been developing a silicon vertex tracker (VTX), which is   
plan to install in PHENIX in 2009. The purpose of this new detector are   
mainly identifying bottom and charm quark by measuring the distance   
closest approach in both heavy ion collision and pp collisions, and   
identifying jet in the relatively larger acceptance.   
  
The VTX will be located surrounding the beam pipe, where the   
collision occur. VTX is designed to cover $|eta|<1.2$   
with almost full azimuthal angle.   
VTX consists of two major parts; the inner   
two layers are pixel-type sensors and the outer two layers are   
strip-type sensors. The radii of the four layers are 25$mm$,   
50$mm$, 100$mm$ and 140$mm$, respectively.   
The inner two pixel layers have 10, 20 pixel sensor modules (ladder)   
in $\phi$ direction. RIKEN is assigned to fabricate of the all staves.   
A stave is formed 4 sensor staves, each sensor stave   
consisting of a silicon pixel sensor matrix 256 $\times$ 128 pixels   
of 50 $\times$ 425 $\mu m2$ size as a unit.   
A sensor stave is a hybrid device consisting of a pixel sensor matrix   
and 4 readout chips interconnected by bump bonding with micro solder balls.   
  
We will report to configuration of PIXEL detector part of the VTX and   
current status.
Search for direct photons from AuAu collisions using a new pi0 tagging method in the PHENIX experiment at RHIC   
  
Haijiang Gong(Stony Brook University)   

Direct photons provide a tool to study the different stages of a heavy   
ion collision, especially the formation of a quark-gluon plasma, without being influenced by the strong interaction and hadronization processes.The yield of direct photons can be determined based on the inclusive photon yield and under consideration of the background from hadronic decays. The double-ratio   
(\gamma/\gamma(\pi^{0}))_{measured}/(\gamma/\gamma(\pi^{0}))_{simulated}   
technique has been used in PHENIX to estimate direct photon production.   
  
A new method to determine the double-ratio is presented, which should lead to smaller systematic errors at low pT. It uses strict photon   
identification in the EMCAL and a charged particle veto to extract a clean photon signal. The photons are then tagged with EMCAL photon candidates, which can be reconstructed with high efficiency, to determine the fraction of photons originating from \pi^{0} decays. Many systematic uncertainties and detector effects cancel in this method. The status of this analysis and comparision with previous published results will be discussed.
HEND: A Database for High-Energy Nuclear Data

R. Vogt (a)  and  D. Brown （b）

(a) $Nuclear Science Division, Lawrence
Berkeley National Laboratory, Berkeley, CA, USA} \centerline{Department
of Physics, University of California at Davis, Davis, CA, USA, {\it
vogt@lbl.gov}}



(b) $Lawrence Livermore National Laboratory, Livermore, CA, USA,
{\it brown170@llnl.gov}}

We propose to develop a high-energy heavy-ion experimental database
and make it accessible to the scientific community through an on-
line interface. The database will be searchable and cross-indexed
with relevant publications, including published detector
descriptions.  It should eventually contain all published data from
older heavy-ion programs such as the Bevalac, AGS, SPS and FNAL
fixed-target programs, as well as published data from current
programs at RHIC and new facilities at GSI (FAIR), KEK/Tsukuba and
the LHC collider.  This data includes all proton-proton, proton-
nucleus to nucleus-nucleus collisions as well as other relevant
systems and all measured observables.  Such a database would have
tremendous scientific payoff as it makes systematic studies easier
and allows simpler benchmarking of theoretical models to a broad
range of experiments.  To enhance the utility of the database, we
propose periodic data evaluations and topical reviews.  These
reviews would provide an alternative and impartial mechanism to
resolve discrepancies between published data from rival experiments
and between theory and experiment.  Since this database will be a
community resource, it requires the high-energy nuclear physics
community's financial and manpower support.
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\centerline{\bf System size and energy dependence of high pT hadron production}
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\underline{Poster Abstract}

High pT hadrons are fragments of hard scattered partons whose yields are

well calibrated both by many theoretical calculations and experimental data.

In heavy ion collisions, the partons are expected to lose energy

in the medium produced, and thus the observed yield of high pT hadrons are

suppressed. The energy loss increases with path length.

PHENIX has succeeded to measure high pT hadrons in Au+Au and Cu+Cu collisions

at $\sqrt{s_{NN}}$=62 and 200GeV. It was found that the per-collision yields

in Au+Au and Cu+Cu collisions at $\sqrt{s_{NN}}$ =200 GeV agree with each

other fairly well when the number of participants involved are the same.

The result implies that the system size plays a role on determining

the energy loss rate. In order to investigate the energy dependence of

the energy loss, it is important to compare the results in different

collision energies.

 In this presentation, systematic studies of high pT hadron yield

as a function of collision energy and system size are shown and implications

of the data in terms of the energy loss mechanism will be discussed.

\end{document}
\centerline{\bf System size and energy dependence of photon production}

\centerline{\bf measured with the PHENIX experiment at RHIC.}

\vspace{12pt}

\centerline{ {\bf T.~Sakaguchi} for the PHENIX Collaboration}

\vspace{12pt}

\centerline{Physics Department, Brookhaven National Laboratory}

\centerline{Upton, NY, 11973-5000, U.S.A., {\it

takao@bnl.gov}}

\vspace{12pt} \vspace{12pt}

\underline{Poster Abstract}

Photons produced in heavy ion collisions carry information about

thermodynamical properties of the early state as they don't interact

strongly once produced. They also provide information on the time evolution

of the system by studying different pT regions and the emission angle

pattern. Photons emitted at the initial stage dominate high pT

(pT$>$6\,GeV/$c$). From previous measurements, it is known that these

photons are well described by pQCD both in p+p and Au+Au collisions.

Photon production processes moving from earlier to later stages of the

collision are: jet-thermal parton-Compton scattering, medium-induced

bremsstrahlung (apart from intrinsic bremsstrahlung that arises from

point-like QCD process), thermal emission, and resonance-gas interactions.

The yield of photons from each of these processes depends differently on

the size and energy of the collision systems. Therefore, a systematic study

of photon production would reveal the relative contribution of the processes,

and thus time evolution of the system.

In this presentation, the photon measurement by the PHENIX experiment at RHIC

will be reviewed, and the various contributions to the total photon yield

in different systems will be discussed.
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In the forthcoming nucleus-nucleus collisions at  LHC we expect to see

effects of the non-linear (or saturation) regime of QCD. The saturation

scale $Q_s$ may be as large as 4 $GeV$, which is bigger than the scale associated

with charmonium production. Therefore, in contrast to lower energy experiments,

at  LHC  charmonium production may be very sensitive to saturation effects.

Several calculations of these effects already exist. Motivated by the experimental

set-up, almost all these calculation focused mainly on central $J/\psi$ production

and on  $p_T$ spectra. We reconsider the existing calculations and explore saturation

effects at larger rapidities (or large $x_F$). We make use of the non-integrated gluon

distributions proposed by Kharzeev and collaborators [1-4] and also of the color

evaporation model. As a result we find a more detailed picture of charmonium production,

updating our previous analysis [5].
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Perturbative Quantum Chromodynamics (pQCD) predicts that the small-$x$ gluons in a

hadron wavefunction should form a Color Glass Condensate (CGC), characterized by a

saturation scale $Q_s (x, A)$ which is energy and atomic number dependent. We

study the predictions of CGC physics for  electron - ion collisions at high

energies. We consider that the nucleus at high energies acts as an amplifier of the

physics of high parton densities and estimate the nuclear structure function $F_2^A(x,Q^2)$,

as well as  the longitudinal and charm contributions, using a generalization for nuclear

targets of the Iancu-Itakura-Munier [1] model which describes the $ep$ HERA data  quite well.

Moreover, we investigate the behavior of the logarithmic slopes of the total and

longitudinal structure functions in the kinematical region of the future electron -

ion collider eRHIC.  We study also diffractive dissociation, where saturation effects are

even more pronounced. Part of the material has been published in [2] and [3].
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\begin{abstract}

The phase structure and the phase transition of strong interacting

matter depend not only on temperature, density, finite size and

other circumstance factors but also on the running coupling

strength, current quark mass and the color-flavor structure. With

the truncated Dyson-Schwinger equation of QCD and some other

effective field theory approaches, we study the QCD phase structure

and the phase transition with respect to the temperature, the

density, the finite size, the running coupling strength and the

current quark mass. We give then a detailed pattern of the dynamical

chiral symmetry breaking (DCSB) and implications of the DCSB in

cosmology and hadron physics. We discuss also the color

superconductivity.
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$\phi$ and $\omega-\rho$ production have been measured by the NA50 experiment through the dimuon channel [1,2] in various systems ranging from p-W to Pb-Pb. 

        Results from the last Pb-Pb measurement performed in 2000 are presented    here, together with earlier 
d-C, d-U and S-U measurements, where d-C and d-U bring  a  complementary estimate of the $\phi$ alpha parameter made by previous experiments [4].
 The observed behaviour is very different from the one with light projectile,


 The study is performed in transverse mass bins, and the increase of the  phi/omega+rho ratio which we find  is closely connected to the strangeness saturation factor $\gamma_s$. 

 Updated values of phi multiplicity vs. MT, corrected using new branching ratios from the Particle Data Group, are determined and  compared to other experiments, partially solving the so called   "phi puzzle" [5]. 

Depending on the improvements in preliminary  analyses going on,  results on the $J\psi$ multiplicity versus centrality in Pb-Pb collisions could also eventually be shown. 
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The production of J/$\psi$ is an important tool as a signature of

deconfinement in heavy ion collisions.  The production of charmonium

in p+p collisions is a necessary step in this context, as it

provides a reference against which any suppression or enhancement

seen in the A+A system must be compared.  We present results of a

measurement of J/$\psi$ production in the STAR experiment during the

2006 p+p run.  The measurement relied on the implementation of a

two-stage trigger using the STAR electromagnetic calorimeter.  We

present the details from the analysis of the triggered events and

discuss prospects for extending the trigger to the Au+Au system in

the future.
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