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Introduction

Theme this year: small systems

(3) Correlation and Fluctuation

(2) Electromagnetic and Weak Probes

(3) Initial State Physics and Approach to Equilibrium

(3) Collectivity in Small Systems

(3) Quarkonia

(5) Jet Modification and High-pT hadrons

(2) Future Facilities, Upgrades and Instrumentation

(2) QCD at High Temperature

(4) Collective Dynamics

(3) Chirality, Vorticity and Polarization Effects

(1) High Baryon Density and Astrophysics

(1) Thermodynamics and Hadron Chemistry

(3) Open Heavy Flavour

(2) New Theoretical Developments

(3) Phase Diagram and Search for the Critical Point

A vast amount of information

11 plenary session

34 plenary talks

40 parallel session

230 parallel talks

more than 400 posters

Focus on:

New Experimental data and
measurements

New theoretical analysis and
development

new puzzles and problems
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INITIAL STATE PHYSICS
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Why Initial State Physics?

Understanding initial state fluctuations:

transverse (sub-nucleonic) fluctuations ⇒ transverse flow anisotropy
(IP-Glasma, Glauber, EKRT, · · · )
longitudinal fluctuation ⇒ rapidity decorrelation
(AMPT, Scott McDonald, XiangYu, · · · )
pre-equilibrium dynamics ⇒ temporal evolution of the medium
(multi-stage: field, kinetic, hydro)

Need to probe partonic distributions within the nucleon/nucleus. How?

UPC via Light-by-Light, di-lepton, vector-meson and jet production.
Probes gluon distribution at small-x, nuclear PDF (CNM).

Forward/Backward scattering via pA/Ap or fixed-target.
probe small/large-x gluon distribution, CNM effect.

potential tool by the EIC.
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ALICE Xe-Xe measurement

scale violation of charged multiplicity for different systems at similar Npart .

Chen Lin (IoPP, CCNU, Wuhan) Quark Matter 2018 overview May 31, 2018 6 / 48



CMS Xe-Xe measurement

Per-participant dN/dη at mid-rapidity is driven by collision geometry, not system
size.
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ALICE J/Ψ measurement

model consistent with data with or without saturation effect.
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LHCb J/Ψ measurement

large rapidity acceptance, coherent collision.
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CMS Υ(1S) measurement

compatible with HERA data and pQCD predictions.
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ATLAS Light-by-Light measurement

strong QED proof.
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ATLAS dimuon measurement

clear broadening but no sign of momentum imbalance.
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CMS Forward/Backward dijet measurement

suppression of large-x gluon PDF (EMC).
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PHENIX RpA measurements for p-Au and p-Al

Backward (A-going, large-x) enhancement scale with Npart .
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IP-Glasma 3+1D generalization

provides 3+1D initial condition with transverse dynamics and longitudinal
fluctuations.
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CGC+PYTHIA incorporation

Description of particle yields, long range correlations, collective effect.
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ELECTROMAGNETIC AND WEAK PROBES
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Why Electro-Weak Probes?

prompt photon (γ)
probes the medium unaffected, use as calibration for jets.

thermal photon, decayed di-electrons
records time evolution of the medium, gives information about the system
temperature.

W- and Z-boson
constrain nuclear parton distribution function in p-A collisions.
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ALICE direct-photon measurement

no excess in thermal region, consistent with pQCD calculations.
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ALICE direct-photon v2

non-zero v2 observed, late production time.
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PHENIX direct-photon measurement

generalized scaling for direct photon production across energies and systems.
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ALICE di-electron measurement

cocktail of di-electron production consistent with simulation.
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HADES γ∗ → e+e− measurement

di-electron yield measurement for different sources of photon production.

Chen Lin (IoPP, CCNU, Wuhan) Quark Matter 2018 overview May 31, 2018 24 / 48



CMS top quark measurement

first CMS observation for top quark in pPb, probe gluon nuclear distribution.
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CMS W-boson measurement

W boson measurement agrees with existing quark nuclear PDFs, good with EPPS.
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ALICE Electroweak boson measurement

W/Z production require more precision to constrain nuclear PDF.
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Thermal photon study

Significant thermal photon at low collision energies using dynamically initialized
hydro profile.
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JET MODIFICATION AND HIGH-PT HADRONS
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Why Jets?

RAA - smoking gun for QGP formation

EM jets - probes the coloured medium unaffected, calibrate away-side jet
energy

jet correlations (∆φ, xJ) - probes medium effect and transport coefficient via
broadening and energy-loss.

jet fragmentation function - medium response
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ALICE RAA measurement

New RAA measurement for Xe-Xe and Pb-Pb (similar multiplicity) showing the
effect of Cronin and suppression.
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ATLAS RAA measurement

RAA scales with 〈Npart〉 or 〈Ncoll〉.
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ATLAS RAA measurement

RAA have no dependence on beam energy.
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CMS RAA measurement

measurement of RAA showing agreement with model prediction from mid to high
pT .
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CMS b-jet measurement

CMS b-jet measurement provide probe to final gluon splitting and removes soft
gluon contribution.
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ATLAS Jet-FF measurement

Soft and hard fragments are enhanced in AA compared to pp
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ATLAS xjγ measurement

unfolded xjγ distribution agree directly with unsmeared theoretical prediction.
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STAR AJ measurement

STAR dijet measurement with centrality dependence.
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Z-jet with Sherpa+LBT

Z-jet momentum asymmetry showing shift to small-x in the presence of a medium.
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Dijet acoplanarity

Acoplanarity measurements could proof to be important in falsifying competing
models.
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Coherent/Incoherent jet energy loss

Non-monotonic pT dependence favours coherent jet energy loss picture.
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VLE in medium

Vacuum like emissions in the medium could affect jet shape.
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Release of JETSCAPE 1.0

The release of JETSCAPE 1.0.

Chen Lin (IoPP, CCNU, Wuhan) Quark Matter 2018 overview May 31, 2018 43 / 48



Jet mass and shape with MARTINI

Recoil effect is important in describing jet mass and shape in MARTINI, which is
included in JETSCAPE.
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Using deep learning for q, g classification

Non-monotonic pT dependence favours coherent jet energy loss picture.
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ALICE RAA puzzle (1)

Suppression of very peripheral AA collisions found.
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ALICE RAA puzzle (2)

suppression can be mimic by model without quenching.
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ALICE QPG droplet puzzle

small system RAA consistent with unity, but have non-zero collectivity?
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A fruitful conference
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