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Welcome - Board LOC / 0

Welcome
Corresponding Author: a.mischke@uu.nl
Welcome and announcements

HQ prod in jets and b-tag / 5

Coherence effects and broadening in medium-induced QCD radiation off
a massive $q\bar q$ antenna
Mr. MA, Hao; ARMESTO PEREZ, Nestor 1; MEHTAR-TANI, Yacine; SALGADO LOPEZ, Carlos Albert 1; Dr. TYWONIUK, Konrad 2
1

Universidade de Santiago de Compostela (ES)

2

Universidade de Santiago de Compostela

Corresponding Author: hao.ma@usc.es
Studies of medium-induced QCD radiation usually rely on the calculation of single-gluon radiation spectrum
off an energetic parton traversing an extended colored medium. Recently, the importance of interference
effects between emitters in the medium has been explored. In this work we extend previous studies by
calculating the single-gluon coherent spectrum off an antenna consisting of a massive quark-antiquark pair.
Interferences dominate the spectrum of soft gluons, which are mainly emitted outside of the cone made by the
antenna opening angle, while the antenna results in a superposition of independent emitters above a critical
gluon energy scale. We study the interplay between the dead-cone effect and medium-induced jet broadening
in both cases of soft and hard gluons and present results on energy loss distributions.

Lattice QCD / 6

Effects of momentum dependent drag and equation of state on the heavy
flavour suppression
MAZUMDER, Surasree 1; BHATTACHARYYA, Trambak 2; Dr. ALAM, Jan-e 3
1

Variable Energy Cyclotron Centre, Kolkata

2

Variable Energy Cyclotron Centre

3

Variable Energyy Cyclotron Centre, Kolkata

Corresponding Author: surasree@vecc.gov.in
The momentum dependence of the drag and diffusion coefficients of heavy quarks propagating through a
quark gluon plasma (QGP) have been evaluated. The effects of the equation of state and momentum
dependence of transport coefficients on the suppression of heavy flavours in QGP have been studied. We
observe that the momentum dependence of the transport coefficients plays crucial role in the suppression of
the heavy quarks and, consequently, in discerning the properties of the QGP using heavy flavors as a probe.
We use the experimental data on nuclear suppression of heavy flavours and hadronic multiplicity from RHIC
and LHC to constrain the initial condition of the QGP expected to be formed at nuclear collision at RHIC
energies.
Again, we have calculated drag and diffusion coefficients using Hard Thermal Loop(HTL) approximations. In
this case we have shielded the infra-red divergence by the effective gluon propagator dictated by HTL
perturbation theory.
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HQ prod in jets and b-tag / 8

b-Jet tagging in proton-(anti)proton collisions
FILTHAUT, Frank 1
1

Radboud University Nijmegen

Corresponding Author: frank.filthaut@cern.ch
A large part of the high-pt physics programme at the Tevatron and LHC colliders relies on the identification
of jets originating from the fragmentation of b quarks. In my presentation I will discuss the salient features of
the b-jet tagging algorithms developed to achieve this goal, and also discuss the methods that have been
developed to calibrate the performance of these algorithms.

Lattice QCD / 9

Recent developments in lattice studies for quarkonia
KACZMAREK, Olaf 1
1

University of Bielefeld

Corresponding Author: okacz@physik.uni-bielefeld.de
I will give a review on recent developments in lattice QCD studies for quarkonia in the quark gluon plasma
medium. I will discuss recent progress in the extraction of spectral properties from lattice QCD calculations of
hadronic correlation functions. Besides medium modifications of bound states and their dissociation in the
plasma I will focus on transport coefficients, like heavy quark diffusion constants, extracted from different
correlation functions on the lattice. Present limitations and future perspectives for studies of quarkonia and
related transport coefficients on the lattice will be discussed.

Open charm / 10

Suppression and elliptic flow of open charmed mesons
UPHOFF, Jan 1
1

Goethe University Frankfurt

Corresponding Author: uphoff@th.physik.uni-frankfurt.de
For the first time in ultra-relativistic heavy ion collisions it is possible at the LHC and also at RHIC to measure
the suppression and flow of D mesons directly without any contribution from B mesons, giving direct and
unbiased insight to the charm quark interactions with the quark gluon plasma. Model calculations and
predictions for the nuclear modification factor and elliptic flow of D mesons in ultra-relativistic heavy ion
collisions are reviewed and compared to experimental data. Furthermore, the D meson results are put into
context with other heavy flavor observables.
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Quarkonia / 11

Bottomonium Suppression in Heavy Ion Collisions
Dr. STRICKLAND, Michael 1
1

Gettysburg College

Corresponding Author: mstrickl@gettysburg.edu
The thermal suppression of heavy quark bound states represents an ideal observable for determining if one
has produced a quark gluon plasma in ultrarelativistic heavy-ion collisions. In recent years, however, a
paradigm shift has taken place in the theory of quarkonium suppression due to new first principles
calculations of the thermal widths of these states. These thermal widths are large, eg O(20-100 MeV) for the
Upsilon, and cause in-medium suppression of the states at temperatures below their traditionally defined
disassociation temperatures. In order to apply the newly developed understanding to phenomenology,
however, one must make detailed space-time models of the plasma including the effects of finite shear
viscosity. These effects include not only the modification of the time evolution of the temperature of the
system, flow, etc., but also the emergence of potentially large local momentum-space anisotropies which can
affect the in-medium properties of the states. I will present comparisons of theory with data from RHIC 200
GeV/nucleon Au-Au collisions and LHC 2.76 TeV/nucleon Pb-Pb collisions as a function of number of
participants, rapidity, and transverse momentum.

Summary / 12

Recent results on heavy flavour production from LHCb
BROOK, Nicholas 1; BROOK, Nicholas 2
1

BRISTOL

2

University of Bristol (GB)

Corresponding Author: nick.brook@cern.ch
During 2011, the LHCb experiment accumulated ~1 fb–1 of data in proton-proton collisions data at 7 TeV,
collecting a sample rich in B mesons and baryons. The data provide a wealth of new measurements as well as
probes of QCD theory predictions. We present recent results in quarkonium and b and c hadron production, as
well as studies of these states' properties such as masses and decay asymmetries.
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Future experiments and upgrades / 13

The STAR Heavy Flavor Upgrades
VIDEBAEK, Flemming 1
1

BNL

Corresponding Author: videbaek@bnl.gov
The STAR have already reported on results in pp and AA on heavy flavor production. In order to perform
high precision measurements of heavy flavor STAR has embarked on an upgrade program. The primary
motivation for the Heavy Flavor Tracker (HFT) is perform measurements of heavy quark collectivity and to
separate bottom and charm quark energy loss in the QCD medium. This will be achieved by the HFT by
extending the capabilities of STAR by measurements of displaced vertices and direct topological identification
of open charm. The motivation for the Muon Telescope Detector (MTD) is to provide muon identification at
mid-rapidity for measurements of J/psi and Upsilon.
These detectors will greatly enhance the STAR physics capability to measure heavy quark collectivity and
correlations using topologically reconstructed charmed hadrons and heavy quark decay electron-muon
correlations and bottom quark production In addition, measurements of the quarkonium muon decay
channels will enable us to separate Upsilon 1S from 2S and 3S states in p+p and A+A collisions.
An overview of the upgrades, their expected performance and current status will also be presented. The STAR
Collaboration should complete the Heavy Flavor Tracker (HFT) and the Muon Telescope Detector (MTD)
upgrades by 2014.

Open charm / 14

Radiative Contributions to Heavy Quark Energy Loss in a Langevin
Approach
Prof. BASS, Steffen A. 1; CAO, Shanshan 1
1

Duke University

Corresponding Author: bass@phy.duke.edu
Over the past year our group has studied heavy quark energy loss in the context of a Langevin approach.
Main emphasis of our study was the question of heavy quark thermalization in a QGP medium as well as the
dependence of the most common observables associated with heavy quark energy loss (R_AA and v_2) on
various parameters of the medium evolution, to which our Langevin approach is coupled.
Here, in addition to reviewing the results of the aforementioned studies, we will introduce an algorithm that
incorporates the radiative energy loss of heavy quarks in a QGP medium into the current Langevin framework
by treating gluon radiation as an additional force to the heavy quarks traversing the medium. We examine the
corresponding effects on observables such as the elliptic flow and the nuclear modification factor, and
compare our simulations to the experimental results at the LHC. Our study constitutes an essential
contribution to a more quantitative understanding of the energy loss of heavy quarks propagating through hot
and dense nuclear medium.
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New ideas from theory / 15

Precision quarkonium studies using multi-purpose fixed-target
experiments
LANSBERG, Jean-Philippe 1
1

IPN Orsay, Paris Sud U. / IN2P3-CNRS

Corresponding Author: lansberg@in2p3.fr
I will briefly review the most important quarkonium-production results at fixed-target experiments (NA50,
NA60, Hera-B, E866, ...) reported in the last decade. Then I will move onto the discussion of the many
quarkonium-physics opportunities offered by A multi-purpose Fixed-Target ExpeRiment (AFTER) using the
proton and lead Large Hadron Collider (LHC) beams extracted by a bent crystal. With a foreseen integrated
luminosity of 0.5 fb−1 per year on a typical 1 cm-long target, AFTER would provide a quarkonium
observatory, where their production can be analysed in great details in pp, pd and pA collisions at sqrt(sNN)=
115 GeV and at sqrt(sNN)= 72 GeV in PbA collisions. By instrumenting the target-rapidity region, the large
negative-xF domain can be accessed for the first time, greatly extending previous measurements by Hera-B
and E866. Such analyses should help resolving the quarkonium-production controversies and clear the way for
gluon PDF extraction via quarkonium studies. The nuclear target-species versatility provides a unique
opportunity to study nuclear matter and the features of the hot and dense matter formed in PbA collisions.

Quarkonia / 16

Measurement of the J/$\psi$ elliptic flow at forward rapidity in Pb-Pb
collisions at $\sqrt{s_{NN}}$ = 2.76 TeV with the ALICE experiment
DAS, Indranil 1; ALICE, Collaboration 2
1

Universite de Paris-Sud 11 (FR)

2

.

Corresponding Author: indranil.das@cern.ch
Heavy quark resonances, produced in high energy heavy-ion collisions, are important observables for the
study of Quantum Chromodynamics (QCD) interactions at extreme energy-densities. Lattice QCD
calculations predict a phase transition of the nuclear matter to Quark Gluon Plasma (QGP). The suppression
(due to color screening mechanism) or enhancement (due to regeneration mechanism) of charmonium
resonances (J/$\psi$) have been proposed as a signature of QGP. ALICE has measured the J/$\psi$ in the
forward rapidity region via the dimuon ($\mu^{+}\mu^{-}$) decay channel in Pb-Pb collisions at
$\sqrt{s_{NN}}$ = 2.76~TeV, the result shows less suppression with respect to that measured at lower energies
of SPS and RHIC. The elliptic flow measurement of J/$\psi$ provides an important observation to test the
degree of thermalization of J/$\psi$ in heavy-ion collisions. In this talk, the elliptic flow of J/$\psi$ measured in
the forward rapidity (-4.0<y<-2.5) of ALICE via $\mu^{+}\mu^{-}$ decay channel will be discussed for Pb-Pb
collisions at $\sqrt{s_{NN}}$ = 2.76 TeV. The recent analysis of the p$_{T}$ integrated flow for different
centrality bin will be presented. We will also discuss differential flow as function of transverse momentum.
The results will be compared with the previous measurements at RHIC and theoretical calculations.
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Quarkonia / 17

Quarkonium production measurements in Pb-Pb collisions with the
ALICE experiment at the LHC
VALENCIA PALOMO, Lizardo 1
1

Universite de Paris-Sud 11 (FR)

Corresponding Author: lizardo.valencia.palomo@cern.ch
ALICE (A Large Ion Collider Experiment), one of the four main experiments at the Large Hadron Collider
(LHC), was designed and built to perform dedicated research on heavy ion collisions to study the Quark
Gluon Plasma (QGP), a deconfined state of strongly interacting QCD matter.
As heavy flavours are produced on a very short time-scale in the initial hard scattering processes, they can be
used to characterize the hot and dense medium formed in high-energy heavy-ion collisions through their
modified yield as compared to pp collisions.
In ALICE, quarkonium production is measured via the dielectron and dimuon decay channels at central (|y| <
0.9) and forward (2.5 < y < 4) rapidity, respectively.
In this talk the latest results on quarkonium production by the ALICE experiment in Pb-Pb collisions at
sqrt{s_{NN}} = 2.76 TeV will be presented.

HF particle correlations / 18

Exclusive coherent production of heavy vector mesons in nucleus-nucleus
collisions
SCHAEFER, Wolfgang 1; Prof. SZCZUREK, Antoni 1; Dr. CISEK, Anna 1
1

Institute of Nuclear Physics PAN

Corresponding Author: wolfgang.schafer@ifj.edu.pl
High energy heavy ions are the source of a
flux of Weizs\"acker-Williams photons, which can be
utilized to study the photoproduction of vector mesons
on nuclear targets.
We discuss how information on the small-$x$ gluon
distribution in the nucleus can be obtained.
We present our calculations based on a $k_\perp$-factorization
approach which allows us to construct the unintegrated glue
of a nucleus from the free-nucleon one.
Saturation effects are incorporate by an explicit treatment of the
$q \bar q g$-Fock state. If time permits, we also briefly discuss the role of the latter in incoherent diffraction
on nuclei.
The presentation will be based on our recent publication
``Exclusive coherent production of heavy vector mesons in nucleus-nucleus collisions at LHC."
A. Cisek, W. Schafer (Cracow, INP), A. Szczurek (Cracow, INP & Rzeszow U.), Phys.Rev. C86 (2012) 014905.
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HF decays leptons / 19

Production of two $c \bar c$ pairs and two identical $D$ mesons evidence for double parton scattering mechanism.
SZCZUREK, Antoni 1
1

I

Corresponding Author: antoni.szczurek@ifj.edu.pl
We discuss charm production at LHC. The production of single $c \bar c$ pairs
is calculated in the $k_t$-factorization approach. We use several
unintegrated gluon distributions from the literature. Some of them
include effect of small-$x$ staturation and fullfil Balitsky-Kovchegov
evolution equation. The hadronization is included with the help of
fragmentation functions found for the production of $c$ ($\bar
c$) in $e^+ e^-$ collisions. Differential distributions for several
charmed mesons will be presented and compared to recent results of the ALICE
and LHCb collaborations. Some missing strength is identified.
Different schemes of fragmentation are discussed.
We concentrate on production of two pairs of $c \bar c$ within a simple
formalism of double-parton scattering (DPS). We perform calculation both
in collinear and $k_t$-factorization approaches. Surprisingly large
cross sections, comparable to single-parton scattering (SPS)
contribution, are predicted for LHC energies.
Both total inclusive cross section as a function of energy and
differential distributions are shown.
We include recently discussed evolution of double partons in the case
of two scales.
We discuss perspectives how to identify the double scattering
contribution. We find much larger cross section for large rapidity distance
between charm quarks from different hard parton scatterings
compared to single scattering.
Predictions for two $c \bar c$ pair production in single-parton
scattering will be presented.
We present also first results for the $c \bar c c \bar c$ production
in the $k_t$-factorization approach. The results are compared with
those for the collinear approach.
Predictions for the production of different pairs of charm mesons
($D^0 $D^0$, D^0 {\bar D}^0$, etc.) are presented for the kinematics of
ATLAC, CMS, ALICE and LHCb experiment. Differential distributions of single meson
provided that both mesons are measured by the detector, distribution in azimuthal angle
between two mesons and in dimeson invariant mass are calculated and will be compared
with recent experimental data. Predictions for future measurements are given.
LITERATURE:
\item M. {\L}uszczak, R. Maciu{\l}a and A. Szczurek,
``Production of two $c \bar c$ pairs in double-parton scattering'',
Phys. Rev. {\bf D85} (2012) 094034.
\item W. Sch\"afer and A. Szczurek,
``Production of two $c \bar c$ pairs in gluon-gluon scattering
in high energy proton-proton scattering'',
Phys. Rev. {\bf D85} (2012) 094029.

7

5th International workshop on heavy quark production in heavy-ion collisions / Book of abstracts

\item R. Maciu{\l}a and A. Szczurek, a paper in preparation.

HF decays leptons / 20

Radiative energy loss and damping effects
GOUSSET, Thierry 1
1

Subatech

Corresponding Author: gousset@subatech.in2p3.fr
The effect of the damping of radiation in an absorptive medium on radiative energy loss is considered. First,
the radiation spectrum for a fast parton going through a dense medium is estimated from considerations on
the formation time in the QCD context. In a second stage, such a derivation is connected to a full calculation
carried out in electrodynamics.

Open charm / 21

Open charmed mesons at LHC
MACIULA, Rafal 1; SZCZUREK, Antoni 2
1

Institute of Nuclear Physics PAN

2

I

Corresponding Author: rafal.maciula@ifj.edu.pl
I will discuss production of open charmed mesons in proton-proton collisions at the LHC. The cross section for
inclusive production of $c \bar c$ pairs is calculated in the framework of the $k_{\perp}$-factorization
approach. Taking wide range of $x$ values necessary for the calculation we use and test several unintegrated
gluon distributions from the literature. Some of them include effect of small-$x$ saturation and fullfil
Balitsky-Kovchegov evolution equation. Theoretical uncertainties of the model related to the choice of
renormalization and factorization scales as well as due to the quark mass are also discussed. Results from the
$k_{\perp}$-factorization approach are compared to NLO parton model and FONLL predictions. The
hadronization of charm quarks is included with the help of different fragmentation functions found for the
production of charm in $e^+ e^-$ collisions. Sensitivity of our predictions to the choice of the model of
fragmentation is also shown. Inclusive differential distributions in transverse momentum and (pseudo)rapidity
of several charmed mesons ($D^0$, $D^{\pm}$,$D^{*\pm}$,$D^{\pm}_{S}$) will be presented and compared to
recent results of the ALICE, ATLAS and LHCb collaborations. Furthermore, I will also consider production of
different pairs of charmed mesons ($D^0 {\bar D}^0$, $D^0 D^-$, $D^+ D^{-}_{S}$ etc.) in the unique
kinematics of forward rapidities in the LHCb experiment. Kinematical correlations in azimuthal angle
$\varphi_{D\bar D}$ and invariant mass $M_{D \bar D}$ distributions will be presented and compared to
LHCb data.
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HF decays leptons / 22

Measurement of heavy-flavour decay muon production at forward
rapidity in Pb-Pb collisions at sqrt(sNN) = 2.76 TeV with ALICE
Dr. PILLOT, Philippe 1
1

Laboratoire de Physique Subatomique et des Technologies Associees

Corresponding Author: pillot@subatech.in2p3.fr
Heavy flavours (charm and beauty) are expected to provide essential information on the properties of the
high-density strongly-interacting system formed in the early stages of high-energy heavy-ion collisions. In
particular, the investigation of modifications of heavy-flavour transverse momentum yield will shed light on
the nature of the parton-medium interactions, while the measurement of their collective flow provides
insights on the possible thermalization of heavy quarks in the medium.
ALICE is the experiment at the LHC mainly dedicated to the study of nucleus-nucleus collisions. At forward
rapidity (2.5 < y < 4), the production of open heavy flavours is measured via their semi-muonic decay channels
in the Forward Muon Spectrometer. After a short description of the apparatus, the latest results on the
pT-differential nuclear modification factor RAA and elliptic flow of muons from heavy-flavour decays in
Pb-Pb collisions at sqrt(sNN) = 2.76 TeV will be presented.

Open charm / 23

D meson nuclear modification factors and D meson elliptic flow in Pb–Pb
collisions at √s_{NN} = 2.76 TeV with the ALICE detector
GRELLI, Alessandro 1
1

University of Utrecht (NL)

Corresponding Author: alessandro.grelli@cern.ch
The properties of the hot and dense QCD medium formed in ultra-relativistic heavy-ion collisions, as well as
the mechanism of in-medium partonic energy loss, can be accessed via the measurement of the nuclear
modification factor of particle production. The measurement of D meson production provides key tests of
parton energy-loss models, which predict that charm quarks should experience less in-medium energy loss
than light quarks and gluons. Moreover if in-medium hadronization is the dominant mechanism of charm
hadron formation at low p_{T} then the production of charm strange hadrons, like D_{s}^{+}, is expected to be
largely enhanced. Finally the elliptic flow v2 of D meson compared to that of light hadrons is expected to
bring insights into the degree of thermalization of charm quarks within the quark gluon plasma. The ALICE
experiment has measured the production of prompt D^{0}, D^{+} and D^{*+} and D^{+}_{s} mesons in pp and
Pb-Pb collisions at the LHC at √s = 7 and 2.76 TeV and at √s_{NN} = 2.76 TeV, respectively, via the exclusive
reconstruction of their hadronic decay. The p_{T}-differential production yields in the range 1 < p_{T} < 36
GeV/c (4<pT<12 GeV/c in the case of D^{+}_{s}) at central rapidity, |y| < 0.5, were used to calculate the nuclear
modification factor. A suppression of a factor 4-5 for p_{T} ≥ 10 GeV/c in the 7.5% most central collisions was
observed. The measurement of the D meson elliptic flow in semi-central (30-50%) Pb-Pb collisions will be
presented.
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Cold nuclear matter / 24

Feasibility of the detection of D0 mesons in the NA61/SHINE experiment
at the CERN SPS
Mr. ALI, Yasir 1; Dr. STASZEL, Pawel 1
1

University of Jageollanian

Corresponding Author: yasir.ali@cern.ch
A feasibility study of D0 meson (Open charm) measurements by its decay into two daughter particles, D0 →
K+ π−, in central Pb+Pb collisions at the CERN SPS energies will be presented.
The study for the NA61/SHINE experimental setup supplemented
with a future vertex detector that will allow for a precise track and vertex reconstruction at the target
proximity. In order to generate the physical input we use the AMPT (A MultiPhase Transport model) event
generator with multiplicities of D0 and D0bar mesons scaled to the multiplicities predicted by the HSD model.
We employed the GEANT4
application to describe particle transport through the experimental setup.
The presentation will discuss obtained results focusing on the predicted experimental yields of D0 mesons and
comparing different analysis strategies. It will also address the issue of the vertex detector optimization
regarding its geometry and applied detection
technologies.

Quarkonia / 25

Open and hidden charm dynamics
BRATKOVSKAYA, Elena 1
1

FIAS

Corresponding Author: elena.bratkovskaya@th.physik.uni-frankfurt.de
Based on the Parton-Hadron-String Dynamics (PHSD) transport approach
we study the suppression pattern of charmonia at SPS and RHIC with
respect to centrality and rapidity employing various model concepts
such as variants of the `comover absorption' model or the `charmonium melting' scenario. A detailed
comparison to the RHIC experimental data demonstrates that non-hadronic interactions are mandatory to
describe the narrowing of the $J/\Psi$ rapidity distribution from $pp$ to central Au+Au collisions. The
$\Psi^\prime$ to $J/\Psi$ ratio is found to be crucial in disentangling the different charmonium absorption
scenarios especially in the RHIC energy range.
Also we investigate the contribution from open and hidden charm and bottom to the dilepton production from
SPS to LHC energies.

Lattice QCD / 26

The chiral transition and equation of state
BORSANYI, Szabolcs 1
1

University of Wuppertal

Corresponding Author: borsanyi@uni-wuppertal.de
I present various bulk observables from lattice QCD
that characterize the chiral and deconfinement aspects
of the transition at finite temperature. I discuss the
efforts towards a mapping of the QCD phase diagram at small
chemical potentials, and present preliminary results on the
effect of the dynamical charm quark.
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Future experiments and upgrades / 27

Heavy flavour measurements with ALICE in view of the inner tracker
upgrade
BIANCHIN, Chiara 1
1

Acad. of Sciences of the Czech Rep. (CZ)

Corresponding Author: chiara.bianchin@cern.ch
The ALICE experiment at the LHC studies Pb-Pb and pp collisions with the aim of investigating the properties
of the high-density state of strongly-interacting matter, expected to be produced in Pb-Pb collisions.
Heavy quarks are sensitive probes to test the medium properties, since they are formed at shorter time scale
with respect to the deconfined state.
The present measurements of the nuclear modification factor (R_AA) and azimuthal anisotropy of heavy
flavour mesons are limited by the large combinatorial background, in the low pt region.
The measurements of heavy-flavour baryons, interesting to assess the thermalization of heavy quarks in the
medium and discriminate among thermal and coalescence models, is difficult to be achieved with the current
tracking and impact parameter resolution due to the small displacement (tens of microns for the case of the
Lambda_c) of the decay tracks from the primary vertex.
The Upgraded Inner Tracking System will have greatly improved features in terms of: determination of the
distance of closest approach (dca) to the primary vertex, standalone tracking efficiency at low pt, momentum
resolution and readout capabilities. The large benefit of the upgraded detector on the heavy-flavour physics
performance will be presented in this talk.

HQ prod in jets and b-tag / 28

b-jet Identification in PbPb Collisions with CMS
NGUYEN, Matthew 1
1

Ecole Polytechnique (FR)

Corresponding Author: matthew.nguyen@cern.ch
The flavor dependence of jet quenching is a powerful handle to discriminate models of parton energy loss in
heavy ion collisions. While there is evidence for a strong energy loss of heavy quarks from single particle
measurements, heavy flavor tagging of fully reconstructed jets has thus far not been achieved in heavy ion
collisions. In this talk we demonstrate the capacity of CMS to identify jets initiated by bottom quarks using
displaced vertices reconstructed in the silicon tracking system. Identification of b-jets is shown to be feasible
even in the dense environment of PbPb collisions. We discuss the status and prospects for measurements of
identified b-jets in PbPb collisions with CMS.

11

5th International workshop on heavy quark production in heavy-ion collisions / Book of abstracts

HF decays leptons / 29

Measurement of the nuclear modification factor and the elliptic flow of
electrons from heavy flavour decays in Pb-Pb collisions at 2.76 TeV with
ALICE
RASCANU, Bogdan Theodor 1
1

Johann-Wolfgang-Goethe Univ. (DE)

Corresponding Author: bogdan.theodor.rascanu@cern.ch
Theodor Rascanu for the ALICE collaboration
In heavy-ion collisions, charm and beauty quarks are produced in
the initial hard scattering processes. They propagate then through the created Quark Gluon Plasma. Therefore
they are a sensitive tool to probe the medium's properties.
One way to measure heavy-quarks is via electrons from the semileptonic decay channels of open charm and
beauty hadrons. The suppression of heavy flavour electrons, quantified by the nuclear modification factor
R_{AA},carries information about the heavy quark energy loss mechanism in the medium.
At low transverse momentum, the level of thermalization of heavy quarks can be studied via the azimuthal
anisotropy of the heavy flavour electron emission in the transverse plane, the elliptic flow v_{2}. At high pt,
v_{2} provides insight on the path length dependence of parton energy-loss.
In this talk we present R_{AA} and v_{2} measurements of electrons from heavy flavour decays at central
rapidity with ALICE in central (0-10%) and semi-central (20-40%) Pb-Pb collisions at $\sqrt{s_{NN}}$ = 2.76
TeV, respectively. The electrons are identified using the Time Of Flight detector and Time Projection Chamber
at low momenta, as well as the Electromagnetic Calorimeter at higher momenta. The latest detector also
provides the possibility to trigger on electrons in the collision.
We compare the results to different theoretical models.

Open charm / 30

Open charmed mesons production at STAR
BIELCIK, Jaroslav 1
1

Czech Technical University (CZ)

Corresponding Author: jaroslav.bielcik@fjfi.cvut.cz
The properties of the hot and dense nuclear matter produced at RHIC in heavy ion collisions can be
investigated in multiple ways by heavy flavor production.
In this talk, we will present the STAR results of open charm hadron production at mid-rapidity in $p+p$ and
Au+Au collisions at
$\sqrt{s_{NN}}$ = 200 GeV. Open charm mesons were reconstructed
directly via hadronic decay channels with daughter particles
identified by TPC and TOF detectors. With abundant statistics of
Au+Au collisions collected by STAR in the year 2010 and 2011, the
D-meson is measured at $p_T$ from 0 to 8 GeV in minimum bias Au+Au
collisions. The centrality dependence of D-meson $p_T$ spectra as well as the nuclear modification factor will
be presented. The measurement of the $D^{0}$ elliptic flow in 200 GeV Au+Au collisions
will be reported. Finally, we will discuss the open charm hadron
measurement in $\sqrt{s}=500$ GeV $p+p$ collisions to study the energy dependence of charm production.
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Heavy quark quenching from RHIC to LHC
GOSSIAUX, Pol 1; AICHELIN, Joerg; Prof. GOUSSET, Thierry 1; Dr. BLUHM, Marcus 2; Dr. NAHRGANG, Marlene
1

Subatech

2

SUBATECH Nantes

Corresponding Author: polgossiaux@gmail.com
Recently, we have proposed a microscopic approach for the quenching and thermalisation of heavy quarks
(HQ) in URHIC \cite{Gossiaux:2008,Gossiaux:2009,Gossiaux:2010}, assuming that
they interact with light partons through both elastic and radiative processes evaluated by resorting to some
parameterization of the running coupling constant, while those partons are spatially distributed along
hydrodynamical evolution of the hot medium. This approach is able to explain successfully several
observables measured at RHIC, such as a) the nuclear modification factor and the elliptic flow of non-photonic
single electrons and b) the nuclear modification factor of D mesons presented by STAR at QM 2012. We will
discuss the predictions of our model for D and B mesons production in URHIC at LHC energies and confront
them with experimental results obtained so far by ALICE and CMS collaborations for Pb-Pb collisions at
$\sqrt{s}=2.76~{\rm TeV}$.
Since \cite{Bluhm:2011}, our interest has been triggered on the effect of an absorptive medium on radiative
energy loss and more specifically on its implications on the standard LPM
\cite{LPM} effect. We have advocated that the large time needed for the photon formation in Bremsstrahlung
from ultrarelativistic charges is not affordable if damping is taken into account. Similar effect manifests itself
in QCD, as we have recently advocated in \cite{Bluhm_2012}. It has possible implications on the quenching of
D mesons in URHIC that will be discussed in this talk, focusing on observables such as nuclear modification
factor and correlations.
%
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J/$\psi$ production in STAR
TRZECIAK, Barbara 1
1

Warsaw University of Technology

Corresponding Author: barbara.trzeciak@gmail.com
Barbara Trzeciak
for the STAR Collaboration
Warsaw University of Technology / Lawrence Berkeley National Laboratory
The suppression of charmonia production in high energy nuclear collisions relative to proton-proton collisions
due to the color screening was proposed as a signature of the formation of Quark-Gluon Plasma. However,
there are other effects that may affect the observed charmonia production, such as cold nuclear matter effects,
final state nuclear absorption, statistical coalescence of $c\bar{c}$ pairs. Studies of J/$\psi$ production and
J/$\psi$ elliptic flow ($v_{2}$) in heavy-ion collisions can provide insight into the properties of the hot and
dense medium created in relativistic heavy-ion collisions at RHIC. Moreover, measurements of the J/$\psi$
production for different colliding systems, centralities and collision energies may help to understand J/$\psi$
production mechanisms as well as the medium properties.
The J/$\psi$ production in $p$+$p$ collisions is equally important, as the J/$\psi$ production mechanism in
elementary collisions is not yet known. Of particular interest in $p$+$p$ collisions is the J/$\psi$ cross-section
and spin alignment (J/$\psi$ polarization). At high-$p_{T}$, this can provide discrimination power between
different J/$\psi$ production models.
In this talk results on J/$\psi$ production via the dielectron decay channel in Au+Au, $d$+Au and $p+p$
collisions at midrapidity at $\sqrt{s_{NN}}$ = 200 GeV in STAR experiment in broad $p_{T}$ range, $0< p_T<
14~\textrm{GeV}/c$, will be presented. The J/$\psi$ nuclear modification factor in Au+Au and $d$+Au
collisions as a function of centrality and $p_{T}$, and the J/$\psi$ $v_{2}$ in Au+Au collisions will be shown.
The J/$\psi$ polarization measurement will be presented in $p$+$p$ collisions for J/$\psi$ $p_{T}$ from 2 to 6
GeV/$c$.

Quarkonia / 35

Coherent J/psi photoproduction in ultra-peripheral Pb-Pb collisions at
ALICE
CANOA ROMAN, Veronica 1
1

Centro Invest. Estudios Avanz. IPN (MX)

Corresponding Author: veronica.canoa.roman@cern.ch
The ALICE experiment at the CERN Large Hadron Collider allows the study of vector meson production in
ultra-peripheral heavy-ion collisions (UPC). Due to the strong electromagnetic fields gamma-gamma and
gamma-nucleus processes can be studied.
We report the first results obtained at ALICE on the coherent J/psi photo-production cross section, a process
sensitive to the gluon distribution of the nuclei, in PbPb collisions at sqrt(s_NN) = 2.76 TeV and its rapidity
dependence measured at both forward rapidities (mu+mu- channel) and central rapidities (e+e- and mu+ muchannels)
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Bottom electron production in 7 Tev pp collisions at ALICE
ARONSSON, Tomas 1
1

Yale University (US)

Corresponding Author: tomas.aronsson@cern.ch
Tomas Aronsson for the ALICE collaboration
High-energy heavy-ion collisions at the LHC allow for the study of the properties of the quark-gluon plasma
(QGP). Heavy quarks, charm and bottom, produced in the initial hard scattering processes of the collision are
excellent probes of the QGP. When heavy quarks traverse the QGP they are expected to lose energy and such
energy loss is predicted to be smaller than for gluons and light quarks. Heavy-flavour production can be
studied using electrons from semi-leptonic decays of D and B mesons. The separation of electrons from these
two sources (charm and bottom) is of crucial importance to address the expected mass dependence of energy
loss. In this talk, we present the measurement of electrons from bottom decay in the transverse momentum
range of 1-11 GeV/c in 7 TeV pp collisions at the LHC. Two methods are used to identify electrons from
bottom decay; a track impact-parameter study based on the displacement of the decay vertex from the
collision vertex, and a two-track secondary vertex b-tagging algorithm used to select displaced decay vertices.
The cross section for bottom decay electrons is compared to FONLL pQCD predictions and it will serve as a
reference for studies of B meson suppression in Pb-Pb collisions.

Open charm / 37

Heavy flavor spectra in AA collision within a Langevin approach
BERAUDO, Andrea 1; MONTENO, Marco 1; PRINO, Francesco 1; Prof. DE PACE, Arturo 2; NARDI, Marzia; Prof. ALBERICO, wanda
maria 3; Prof. MOLINARI, alfredo 4
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Universita e INFN (IT)

2

INFN
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universita' di Torino e INFN
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Corresponding Author: andrea.beraudo@cern.ch
We present the updated outcomes of a theoretical study of heavy-flavor spectra in AA collisions. The core of
the analysis is represented by the study of the propagation of heavy (c and b) quarks in the Quark Gluon
Plasma: their dynamics is described through a relativistic Langevin equation, whose transport coefficients are
evaluated within a thermal-field-theory approach. Results obtained with lattice-QCD transport coefficients
will be also shown. Our Langevin approach, at variance with radiative energy-loss calculations, would lead
(asymptotically) the heavy quarks to thermal equilibrium.
The numerical solution of the Langevin equation enters into a multi-step setup including
- Initial hard production of the q-qbar pairs, given by the POWHEG-BOX event generator (based on NLO
pQCD);
- For the AA case: Langevin dynamics in the QGP background (evolving according to hydrodynamics);
- Hadronization according to the most up-to-date branching fractions and fragmentation functions;
- Decays into the experimentally accessible channels (open charm hadrons, displaced J/psi, heavy-flavor
electrons).
- Evaluation of inclusive spectra (in pp and AA), R_AA and v_2 (in AA) and comparison with the most recent
experimental results obtained in Pb-Pb collisions at the LHC at 2.76 TeV.
Our analysis represents an improvement of the calculation presented in Eur.Phys.J. C71 (2011) 1666. In
particular measurements of exclusive open-charm spectra which became available at the LHC (at 2.76 and 7
TeV) allow now to fix the pp benchmark with tighter constraints.
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System Size, Energy and Rapidity Dependence of Quarkonia Production
Measured by the PHENIX Detector.
DA SILVA, Cesar Luiz 1
1

Los Alamos National Lab

Corresponding Author: slash@bnl.gov
The nuclear modification of quarkonia in heavy ion collisions involves a set of physics parameters like energy
density, path length and initial state effects which can be controlled experimentally with variations in the
beam energy, use of different species and rapidity ranges. The PHENIX detector recently collected high
statistics data using combinations of heavy ion species and beam energies in a broad rapidity range. This talk
will present the most recent measurements of J/$\psi$, $\psi^{\prime}$, $\chi_c$ and $\Upsilon$ production in
d+Au, Au+Au, Cu+Cu, Cu+Au collisions at $\sqrt{s_{NN}}=$200 GeV, 62 GeV and 39 GeV in mid- ($|y|<$0.35)
and forward rapidities ($1.2<|y|<2.2$).

HF decays leptons / 39

Measurement of charm and bottom contributions to electrons from heavy
quark decay at RHIC-PHENIX experiment
AKIMOTO, Ryohji 1
1

University of Tokyo

Corresponding Author: r.akimoto@cns.s.u-tokyo.ac.jp
Heavy quark (charm and bottom) is a good probe to study the interaction between partons and quark gluon
plasma (QGP). Heavy quarks are created mainly by initial hard scatterings and interaction between heavy
quarks and QGP during full space-time evolution is clearly reflected in the final states.
A silicon vertex tracker (VTX) was installed at the PHENIX detector in 2011. The VTX enables us to measure
charm and bottom contributions individually to electrons from heavy quark decay, and therefore to access the
information of charm and bottom behavior inside QGP, which leads to greater understanding of the
interaction.
In the presentation, the results of the electron measurement from charm and bottom decays for both p+p and
Au+Au collisions will be presented.
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Heavy flavour correlation measurements in pp and Pb-Pb collisions with
ALICE
LA POINTE, Sarah 1
1

University of Utrecht (NL)

Corresponding Author: s.lapointe@cern.ch
In high energy heavy-ion collisions heavy-flavour quarks are primarily produced in the early stage of the
collision, through initial hard scatterings. This makes them an important probe of the high energy density
QCD matter that is formed in the collision, since they should then experience the full evolution of the system.
Heavy quarks can be studied through the measurements of open heavy-flavour hadrons and single leptons
from heavy-flavour decays. Azimuthal angular correlations of single electrons and charged hadrons can be
utilized to estimate the relative contribution of charm and beauty hadrons to the measured heavy-flavour
single electron yield. In addition, an understanding on the production and fragmentation of heavy quarks can
be examined through azimuthal angular correlations of heavy-flavour hadrons.
In this talk preliminary results on the relative contribution of electrons from beauty decays to the
heavy-flavour single electron yield will be shown, along with the charm and beauty production cross section
in pp collisions at sqrt(s) = 2.76 TeV. These measurements will be compared to FONLL calculations. We also
show results from the correlation analysis of D mesons and hadrons performed using pp collisions at sqrt(s) =
7 TeV. Finally we discuss the status of heavy-flavour electron and charged hadron correlations in Pb-Pb
collisions at sqrt(s_NN) = 2.76 TeV.

Cold nuclear matter / 41

Cold Nuclear Matter Effects on Heavy Quarks from PHENIX
DURHAM, J. Matthew 1
1

Los Alamos National Laboratory

Corresponding Author: durham@lanl.gov
The flexibility of the Relativistic Heavy Ion Collider has allowed the
PHENIX Collaboration to perform detailed measurements of heavy quark
production in p+p, d+Au, Cu+Cu, and Au+Au collisions at 200 GeV, probing a wide range of temperature and
collision geometry.Studies of
d+Au collisions have shown significant and surprising cold nuclear
matter effects on both charmonium and open heavy flavor, which imply
that the initial state baseline for interpreting heavy quark transport
in the hot partonic medium formed in Au+Au collisions is highly modified from the elementary p+p or pQCD
shape.This talk will discuss recent measurements of cold nuclear matter effects on heavy quarks, and how
they may influence our understanding of the cold nuclear environment and the interpretation of Au+Au data.
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Measurements of Non-photonic Electron Production and Azimuthal
Anisotropy in Au+Au Collisions at STAR
MUSTAFA, Mustafa 1
1

Purdue University

Corresponding Author: mustafa@purdue.edu
Heavy quarks are produced early in the heavy-ion collisions and are
expected to interact with the created strongly interacting partonic
medium differently from light quarks. Therefore, they can shed
new light on understanding the medium's properties. Simultaneous measurements of spectra and azimuthal
anisotropy of electrons from semileptonic decays of heavy flavor hadrons provide experimental insight to
distinguish different energy loss theoretical models and to characterize heavy quarks medium interaction.
During RHIC 2010 run, STAR has collected a large amount of minbias, central and high tower triggered data
in Au+Au collisions at $\sqrt{s_{NN}} = 39$, $62.4$ and 200 GeV with detector configuration for minimum
photonic conversion background. From this data we will report a new high precision measurement of
non-photonic electrons mid-rapidity invariant yield, improved nuclear modification factor and $v_{2}$ in
Au+Au collisions at $\sqrt{s_{NN}} = 200$ GeV. We will also report measurements of mid-rapidity invariant
yield at $\sqrt{s_{NN}} = 62.4$ and $v_{2}$ at $\sqrt{s_{NN}} = 39$ and $62.4$ GeV.

Open charm / 43

D meson azimuthal anisotropy measured with ALICE experiment
FESTANTI, Andrea 1
1

Universita e INFN (IT)

Corresponding Author: andrea.festanti@cern.ch
The ALICE experiment at the LHC is dedicated to the study of ultrarelativistic heavy-ion collisions, with the aim of investigating the high-density
color decon ned state of strongly interacting matter that is expected to be
formed in these collisions.
Heavy quarks serve as a probe of the dynamics of the medium since they are
produced at the early stages of the collisions and they propagate through the
created matter.
The D meson azimuthal anisotropy (v2) is expected to bring insights into the
degree of thermalization of charm quarks within the quark-gluon plasma.
A non-zero v2 at low transverse momentum indicates a collective motion of
charm quarks with respect to the bulk of created matter, while at high transverse momentum v2 is sensitive to the path length dependence of the charm
quark energy loss within the medium.
The measurement of D0, D+ and D+ elliptic
ow and D0 RAA versus event
plane in semi-central Pb{Pb collisions at
p
sNN = 2:76 TeV will be presented. D mesons have been reconstructed via their hadronic decay channels
(D0 ! Kက+, D+ ! Kက++ and D+ ! D0+) in the central rapidity region.

Quarkonia / 44

Upsilon PbPb from Alice
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CMS
Corresponding Author: torsten.dahms@cern.ch

Quarkonia / 46

Upsilon production in STAR
CALDERON DE LA BARCA, Manuel 1
1

UC Davis

Corresponding Author: mcalderon@ucdavis.edu

Open charm / 47

The CBM heavy-quark program
Corresponding Author: i.vassiliev@gsi.de
The Compressed Baryonic Matter (CBM) experiment at FAIR is designed to explore
the QCD phase diagram in the region of high baryon densities and moderate
temperatures. The key CBM observables include particles containing hidden charm –
J/y and Y’, open charm – D0, D+ , D* and Lc, low-mass vector mesons decaying into
leptons and multi-strange hyperons. Particularly demanding is the measurement of
open charm particles with very low multiplicities, which is based on the real time
selection of displaced vertices with an accuracy of about 50 μm. In the talk we
discuss the problems of the detection of heavy-quark particles in fixed target
experiments with relativistic heavy ion collisions.

Cold nuclear matter / 48

Energy loss effects in cold nuclear matter

HF decays leptons / 49

Theory overview

HF decays leptons / 50

ATLAS
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Heavy flavour particle correlations in Phenix
Corresponding Author: jason.kamin@cern.ch

New ideas from theory / 52

QCD factorization theorems for production of heavy quarkonia
Corresponding Author: jqiu@bnl.gov

New ideas from theory / 53

AdS/CFT
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PHENIX upgrades
DA SILVA, Cesar Luiz 1
1
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Corresponding Author: slash@bnl.gov

Future experiments and upgrades / 55

Heavy flavour perspectives with CBM
Corresponding Author: v.friese@gsi.de

Summary / 56

Theory summary
VAN HEES, Hendrik 1
1
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Corresponding Author: hendrik.vanhees@theo.physik.uni-giessen.de

Summary / 57

Experiment summary
Corresponding Author: enrico.scomparin@cern.ch
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Recent results on quarkonium and open bottom suppression in PbPb
collisions at the LHC with CMS
DAHMS, Torsten 1
1

Ecole Polytechnique (FR)

Corresponding Author: torsten.dahms@cern.ch
The Compact Muon Solenoid (CMS) has measured various quarkonium states via their decays into muon pairs
in pp and PbPb collisions at sqrt(s_NN) = 2.76 TeV. Quarkonia are especially relevant for studying the
quark-gluon plasma since they are produced at early times of the collision and propagate through the
medium, mapping its evolution. The most recent results on the production of prompt J/psi, psi(2S) and the first
three Y states will be presented. At high transverse momenta (pT>6.5 GeV) and midrapidity (|y|<1.6), psi(2S)
are found to be more suppressed in PbPb collision than J/psi. Also the nuclear modification factors of the three
Y states are found to decrease with decreasing binding energy, as expected in a sequential melting scenario.
Furthermore, the nuclear modification factor of non-prompt J/psi from b-hadron decays gives access to study
the energy loss of b-quarks in the quark-gluon plasma.

HF decays leptons / 59

Nonperturbative Heavy-Flavor Diffusion and Hadronization in a
Hydrodynamic Description of Heavy-Ion Collisions
Dr. HE, Min 1; Prof. RAPP, Ralf 2; Prof. FRIES, Rainer 2
1

Hunan University,China

2

Texas A University

Corresponding Author: mhe@comp.tamu.edu
We compute open heavy-flavor (HF) transport in relativistic heavy-ion collisions by combining a
strong-coupling treatment in both macro- and microscopic dynamics (hydro and nonperturbative diffusion
interactions) [1]. The hydrodynamic bulk evolution is quantitatively constrained by bulk and multi-strange
hadron spectra and elliptic flow [2]. In the Quark-Gluon Plasma (QGP) phase, heavy-quark diffusion
coefficients are taken from a non-perturbative $T$-matrix approach. The latter leads to resonance formation
close to Tc which is implemented as a hadronization (recombination) mechanism on a hydrodynamic
hypersurface. In the hadronic phase, the diffusion of HF mesons is obtained from effective hadronic theory
[3]. We compute observables at RHIC and LHC for both HF mesons and non-photonic electrons [4,5]. In
particular, we suggest the R_AA and v_2 of the D_s mesons as a unique observable due to the coupling of
charm to the strangeness enhancement in AA collisions [4], which allows to quantitatively test key
components of our approach, including recombination and hadronic diffusion effects.
References:
[1] M. He, R. J. Fries and R. Rapp, Phys.Rev. C86,014903 (2012).
[2] M. He, R. J. Fries and R. Rapp, Phys. Rev. C85, 044911 (2012).
[3] M. He, R. J. Fries and R. Rapp, Phys. Lett. B701, 445 (2011).
[4] M. He, R. J. Fries and R. Rapp, arXiv:1204.4442 [nucl-th].
[5] M. He, R. J. Fries and R. Rapp, arXiv:1208.0256 [nucl-th].
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Heavy-quarkonium suppression in p-A collisions from parton energy loss
Dr. PEIGNE, Stephane 1
1

Subatech

Corresponding Author: peigne@subatech.in2p3.fr
The effects of parton energy loss in cold nuclear matter on heavy-quarkonium suppression in p-A collisions
are discussed. It is shown from first principles that at large quarkonium energy E in the nucleus rest frame, the
medium-induced energy loss is proportional to E. Using this result, a phenomenological model depending on a
single free parameter is able to reproduce J/psi and Upsilon suppression data in a broad xF-range and at
various center-of-mass energies. These results strongly support energy loss as the dominant effect in
heavy-quarkonium suppression in p--A collisions. Predictions for J/psi and Upsilon suppression in p-Pb
collisions at the LHC are presented.

Welcome / 61

Welcome, Head of the Department of Physics and Astronomy

HF decays leptons / 62

Heavy Quark Production in Pb-Pb Collisions at the LHC with the ATLAS
Detector
PRZYBYCIEN, Mariusz 1
1

AGH Univesity of Science and Technology (PL)

Corresponding Author: mariusz.przybycien@cern.ch
Bottom quarks are important probes to study the hot, dense medium produced in the heavy ion collisions.
These heavier quarks are produced at a relatively early stage of the nucleus-nucleus collisions and may have
reduced gluon radiation due to the suppression of small angle gluon radiation known as the `dead cone effect’.
Because of the heavy mass of b-hadrons, muons from semi-leptonic b-hadron decays tend to have a larger
angle with respect to the jet axis. This information can be used to tag b-jets. In this talk, we present the
inclusive heavy flavor suppression in Pb+Pb collisions at 2.76 TeV, which was obtained by studying single
muons decaying semi-leptonically from the b- and c-quark containing hadrons.

New ideas from theory / 63

Gauge/gravity, thermalization and energy loss
Dr. VAN DER SCHEE, Wilke 1
1

Utrecht University

Corresponding Author: paul.kuijer@nikhef.nl
Holography provides an excellent tool to study (certain) strongly coupled gauge theories, which is especially
useful if the state is very far from equilibrium. In this talk I will review current progress on thermalization,
which is modelled by black hole formation, and highlight recent progress on energy loss using holography.
Unfortunately I will also have to point out many caveats and uncertainties in these computations, in particular
in relation to the energy loss of a energetic quark.
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Quarkonium at finite temperature
BRAMBILLA, Nora 1
1

Institut fuer Theoretische Physik

Corresponding Author: nora.brambilla@cern.ch
I will review the effective field theory description of quarkonium interaction at finite temperature and its
phenomenological implications.

Future experiments and upgrades / 65

Future of Heavy Quark Measurement at sPHENIX
DA SILVA, Cesar Luiz 1
1

Los Alamos National Lab

Corresponding Author: slash@bnl.gov
The PHENIX Collaboration is designing a new detector configuration (sPHENIX) to
continue the studies of the recent discoveries at RHIC. The new detector will be
based on a strong solenoid magnet with full azimuthal calorimetry and tracking
coverage as well as displaced-vertex measurement capabilities. A new landmark
of sQGP interaction, color screening and initial state effect studies can be
explored at RHIC with measurements like heavy flavor tagged jets, hadron(gamma)-heavy
flavor correlation and identification of different quarkonia states in
p+p, p+A and A+A collisions. This presentation will detail the conceptual design,
the staging and the physics which can be addressed in this concept.
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Heavy Flavor Dileptons at PHENIX
KAMIN, Jason Adrian 1
1
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Corresponding Author: paul.kuijer@nikhef.nl
Charm and bottom quarks are very effective probes of the Quark Gluon
Plasma (QGP) created in heavy ion collisions as they are created in
the initial hard scattering and therefore fully traverse the hot
nuclear medium before fragmentation into the vacuum. Along with a
well-established baseline measurement, any observed modification to
heavy-ion heavy flavor spectra can yield insight into the interaction
between the heavy quarks and the QGP.
Dilepton correlations provide an extremely useful window to open heavy
flavor. Semi-leptonic decays of B and D mesons can be studied through
both the unlike sign and like sign correlated dilepton pairs. They
yield a clean signal which is largely free of contamination and
provide reasonable separation of charm and bottom. Moreover, they
access a region of phase space where pQCD calculations are more
reliable than for single lepton observables.
The PHENIX experiment has extrapolated the charm and bottom cross
sections through both leading order and next-to-leading order
calculations for $sqrt{s}=200$~GeV and $sqrt{s}=500$~GeV. These heavy
flavor results from two particle correlations have been explored in
both $p$+$p$ and $d$+Au collisions at PHENIX. Heavy flavor production
determined in both the dielectron and dimuon channels will be shown.
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From the RAA to azimuthal correlations: what can we learn from
heavy-quark observables?
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The observation of strong jet quenching and the suppression of high-$p_t$
hadrons in relativistic heavy-ion collisions are striking experimental
signatures for the formation of a deconfined QCD plasma in which partons
suffer from medium-induced energy loss. In particular, heavy quarks are
considered as suitable probes for revealing the properties of the produced
matter as they are created at very early stages in hard scattering
processes and assumed not to thermalize completely within the medium.
Typical observables for the interaction of heavy quarks with the medium
constituents are the nuclear modification factor $R_{AA}$ and the elliptic
flow $v_2$, which we present within a combined Monte-Carlo approach and
realistic fluid dynamic description of the expanding plasma for both RHIC
and LHC energies. In the main part of this talk we will investigate the
potential of correlations between heavy quarks and anti-quarks to reveal
basic principles of energy loss scenarios at LHC. At low $p_t$ any
correlation of the initially heavy quark-antiquark pair is lost due to
thermalization, at larger $p_t$, however, these correlations in $p_t$ and
azimuthal angle $\phi$ survive and show distinctive features for purely
elastic and elastic plus radiative energy loss mechanisms. We discuss
these results in view of the core-corona effect and the centrality
dependence.
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Upsilon measurements in STAR
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We report on measurements of Upsilon mesons in the dielectron channel with the STAR detector at RHIC.
Upsilon mesons are expected to be sensitive to the deconfinement transition in the Quark Gluon Plasma, and
to be useful in determining the medium temperature. We compare the yield obtained in Au+Au data,
separated into three centrality classes, to the measured cross section from p+p collisions. Our data are
compared
to models of bottomonium dissociation.
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