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e Scientific Question: What happens to matter
when you heat and compress it to extreme
magnitudes which existed e.g. in the
orimordial universe?

e | attice QCD predicts a phase transition to a
quark-gluon-plasma at an energy density of

about
about

1 GeV/fm3 and at a temperature of
1012 K

e [emperatures 10° larger than the core of
the sun (connections: early universe)

e Mag
(stro
108 |
(con

netic fields of order 1018 Gauss
ngest magnetic fields known of order
N the lab and 101%In nature

nections: neutron stars))

e | ow-x gluon matter (connections: EIC)
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® [he properties of the quark-gluon-
plasma are in principle calculable from
the QCD Lagrangian using lattice QCD

e However, lattice QCD calculations are
currently not yet advanced enough to
calculate most dynamical properties

e Develop new tools €.g. Connections:  Eimes R it S P ng R
AdS/CET (Utrecht Theory Group) e TR ey

™S
- 4l"“

e Create a hot and dense system in the 1 ) * & & =7 —_— S08e- @ rEg —
lab for which hydrodynamics/ P S NGl
thermodynamics applies

e Collide heavy-ions at the highest
possible energies

e \Measure what happens with state-of-
the-art experimental setups
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If you dive n a bit dééper
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QulacleétubaPtesma
deanfifiady |

New emerging
collective degrees of

freedom??
We find strong evidence for new collective degrees of freedom in PbPb, even indications for

similar effects in small systems
Our current understanding of this new state of matter is still far from complete
(see talks Barbara and Goran)

Independent quarks and gluons”
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e The Dutch ALICE team (72% of ALICE) is

analysis-wise one of the most productive teams In
ALICE (1 or more PA's from our group for 25% of

all ALICE publ

hed papers)

1S

hest cited ALICE

9

from the LHC)

e Our group produced the h

publications (after the Higgs papers overall

coming

Physics

)

e Deputy spokesperson, (2017
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o Collective Flow
e already strong constraints on shear viscosity, open

C

uestions In

®Ha

® et structure measurements can be used to
constrain interference in the jets, medium
properties, thermalisation, degrees of freedom, ...

'd and EM

itial state, hadronization, ...

Probes

e Heavy flavour

e special role as it is a well calibrated probe and
contributes to better understanding of collective
flow and jet-medium interactions

e(CO

oL

rrelations

a
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nderstanding the magnetic tield in these collisions
nd the strong cp violation

o
w

cs® (speed of sound squared)

o©
—

n/s near T

Constraining Eq. of State with RHIC/LHC Data (MADAI Collab.)
rrrfrrrrrrrr e

UNCONSTRAINED -

Lattice: Hot QCD / BW

upper/lower ranges (arXiv:1407.6387)

250 300

150 200 250 300

T (MeV)

= Kinetic theory 77 C
= lattice QCD - (flﬂ')7 2 (T)
-- AdS/CFT limit S S
= viscous hydro
+ flow data Tyy TCy oo -




¢ \\NVe would like to characterise this
complex almost perfect liquid (EoS,
transport parameters) and understand
how it emerges from multibody QCD

Rare probes: jets, heavy flavour, electromagnetic probes

Nik|hef Nik[hef Nik]hef

Nikhef is leading these Physics Working Groups in ALICE
® [mprove statistics: new faster ITS

Upgrade of the
ALICE Experiment

Letter of Intent

e Improve S/B: new ITS; smaller pixel
size Inner layers, less material budget
and optimised number of layers

Increase in luminosity high luminosity LHC
10x more data 100x more data

LS1 [ LS2 J LS3
2

Upgrade to full energy

2014 019-2020 2024-2026

Upgrade of the
Inner Tracking System

Upgrade of the
Time Projection Chamber

Upgrade of the
Readout & Trigger System

.l/
) —
! : )
-

See next talks from Goran and Barbara

Current program (upgrade and people) funded to 2021
ALICE programme approved to 2029
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" et T T | [T~ ~ ALICE Physics Week in Amsterdam
XIl Workshop on Particle Correlations and Femtoscopy Ay . ST

Sl P~
: 1 ional Conference on
Nikhef, Amsterdam, The Netherlands Gl N i = 4-8 December 2017 Search...
June 12th - 16th 2017 t angeness In @\ Other Institutes
, e A - - -
p— Quark Matter £
\7 [ Site: https://indico.cern.ch/event/539093/ 2 8 o Home
?\: & Contact: wpcf2017-| nikhef.nl W;CF 1 O 1 5 J u I y 2 O 1 7 e} Alice Physics Week Timetable
2> @ Address: Science Park 105,1098 XG X | Utrecht, the Netherlands = ALICE Physics Week Venue and practical
‘%f;;! Amsterdam, The Netherlands X 4-8D ber 2017 information
% 3 -8 December
":% z Phone: +31 (0)20 592 2000 2017 Contribution List
Oy Amsterdam
Registration
Scientific Progr‘m Scientific Program The Netherlands Registration and payment

e Strangeness and heavy-quark production in nuclear
collisions and hadronic interactions

e Hadron resonances in the strongly-coupled QGP

e Bulk matter phenomena associated with strange
and heavy quarks

e QCD phase structure

e Strangeness in astrophysics

Open questions and new developments

December 2017

Participant List

Videoconference Rooms

& Femtoscopy at RHIC and LHC: links to QGP physics

& Femtoscopy in A+A, p+p , p+A and e+-e- collisions at relativistic energies

& Femtoscopy at intermediate energies: links to the EoS of asymmetry nuclear matter
& Charge fluctuations, correlations and balance functions

& Fluctuation in initial conditions

& Collective flow and correlations

& Resonance decays at RHIC and LHC

& Resonance decay spectroscopy in low and intermediate energy reactions

& Chiral magnetic effect and wave

& New methods and facilities

Accommodation

Social event

Upload your presentation

Map

Local Organizing
Committee

apw2017-loc@nikhef.nl

International Advisory Committee Local Organising Commitiae

® 9 Other Institutes

Europe/Zurich

' Joan Berger (Nikhef
M. Bleicher (Frankfurt, Germany) e Christz?kog(lou (Nil)<hef)
A. Bialas (Cracow, Poland Paul Kuijer (Nikhef)
W. Broniowski (Cracow, Poland : . ! .
P. Christakoglou (Nikhef, The Netherlands) Raimang Snallings (Livechi Linivarsity)
T. Csorgé (Budapest, Hungary)
|. Dremin (Moscow, Russia)
P. Danielewicz (MSU, USA) sno“'or
W. Florkowski (Cracow, Poland) .d by
Y. Hama (USP, Sao Paulo, Brazil)
T. Hirano (Tokyo, Japan)
K. Homma (Hiroshima, Japan)

[ Stichting voor Fundamenteel onderzoek

T. Humanic (OSU, USA) der Materie (FOM)
isi . . . o Local Organisation Committee Conference manager
A. Kigial (WUT. Polana) & Nationaal instituut voor subatomaire
R. A Lacgy (Stony Brook, UISA) f sica (N|khef) Cristina Bedda (UU) Jorg Aichelin (University of Nantes, Franc yuki Akiba (RIKEN-RERC, Japan) « Federico Antinori Sylvia Walter (UU)
R. Lednicky (Dubna, Russia) Yy Alessandro Grelli (UU) ot oW o e Cloyman MR i, sqm2017@nikhef.n
M. A. Lisa (OSU, USA) Paul Kuijer (Nikhef, co-chair) 50 omenico Elia y) o K (Kielce Un oland and
> . i University ankfurt, y b 0, Italy and dt, Germany)
D. Miskowiec (GSI, Germany) Marco van Leeuwen (Nikhef) + Boris Hippolyte (University of Stras| ce).» Huan Zhong Huang (U « Christina Markert Conference secretary
S. S. Padula (UNESP, Brazil) André Mischke (UU, chair) ( dangadas Mohanty (NISER, India) * Maller (BNL and Duke Astrid Portier (UU)
g Thomas Peitzmann (UU University, USA) ® Gr: LBNL, USA) » Johann Rafelski (U y of Arizona, USA) . /
J. Pluta (WUT-Krakow, Poland) R o snali (UU ) o « Alexander Sorin UINR, Rus orge Stephans (MIT Cambridge, Horst Stocker (University of Eveline Schram-Post (Nikhef)
S p MSU. USA aimond Snellings (UU, co-chair) Frankfurt, Germany) ® Joachim S niversity of Frankfurt, G ) » Alexandre Suaide (University of
. Pratt ( ) ) — Barbara Trzeciak (UU) Sao Paulo, Brazil) s Orlando Villa aillie (University of Birmi UK) » Fugiang Wang (Purdue

University, USA) ® Nu Xu (LBNL, USA and CCNU, China) ® Zhangbu Xu (BNL, USA) e Pengfei Zhuang
(Tsinghua University, China)

R. Snellings (UU, The Netherlands) . ~—"
M. Sumbera (ASCR, Czech Rep.) FO | v I N I ef /Wﬁo
6. Veide (INFN_Catania |ta|y) Netherlands Organisation for Scientific Research E 5 ][ m“i FA' R Y, N A‘A’A_A’.

Y. Sinyukov (BTPI-NAS, Ukraine) www.sqm2017.nl

@ o [seedenie > |

W. A. Zajc (Columbia, New York, USA)

sl TR,
N 4 f RS Frankirt nsiute () EP] -0rg Gemeente Utrecht
I e for Advanced Studies
L] 0000

We took on the organisation of many big meetings this year
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Nikhet ALICE group retreat

y << —

icing on . 4 .
2 | o Ll SEN )

(t-he cake P i
@ t’”" |- e microscopic

’-‘-..-“i
ol “;”/',/

én

>

kaastengels 1 wss ‘
Bibkergarniluur bein o4k 0*
Yittergarnibuur grook »uss

More producti
No Tk, Ve



® Densest objects in nature

e The balance of gravity and QCD

® A neutron star is a macroscopic
laboratory of QCD

e Deep core could be QGP

= 1000
E
>
)
=3
2
-
7))
0 -
© 0.001
al

le-06

SB limit__

' pQCD |

: . matter
P 5 :

. neutron
ma_tter - Central u

in maximally g
massive stars : Maximal

1 II
10 100 1000

Quark Chemical Potential w — u. /3 (MeV)

Iron

Jamboree — Tuesday December 12 - 2017

magnetosphere
electron-positron.plasma

<
\J

> @

outer core (3-4 km)
superfluid neutrons and

deep core (5-6 km) vortices superconducting idn
hyperons and/or deconfined quarks? vortex pinning and nuclear

color superconductor? \“ outer crust (1 00 m)
D

attice of neutron-rich nuclei

b

Y
O

inner crust (1 km)
superfluid neutrons and vortices

o9

?

%

5x10" g/cm’

2x10"g/cm’
10"g/em’




e irst neutron star merger
observed in Virgo/Ligo

e Already providing constraints
on the EoS

¢ Detailed understanding of the
dynamics Is required to
understand the properties of the
neutron star interior

e £0S, transport parameters, ..

¢ \/ery similar to heavy-ion
collisions
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e Colliding heavy-ions at the LHC allows us to
create a new state of matter

¢ [ts emergent properties are surprising and
completely different than predicted, now they
can be measured and modelled for the first time

¢ Still many important open questions

e The Nikhef ALICE group is one of the most
productive groups with strong contributions to
the collaboration

e Physics analysis, hardware contributions, and
writing high-impact papers

e | cadership roles in the collaboration
(hardware and management)

e Currently most exciting time in our field, for
which we had to prepare for decades
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iy = final detected
Relativistic Heavy-Ion Collisions , distributions

.* -4 Hadron
as

pre-
equilibrium

_dynamics viscous hydrodynamics free streaming

e

collision evolution
t~0fm/c T~1fm/c T ~ 10 fm/c t ~ 1012 fm/c

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

Inflation

Fluctuations W

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

13
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Our group members have had leading positions in many physics- as well as detector hrdware topics in ALICE.
Physics Working Group Convenors (A. Grelli, R. Snellings, T. Peitzmann, M. van Leeuwen and P. Christakoglou)

Physics Analysis Group Convenors (P. Christakoglou, A. Grelli)
Editorial Board (P. Christakoglou, A. Mischke, R. Snellings)

Upgrade Coordinator (T. Peitzmann 2011-2013)
Project Leader of the Outer Layers of the Inner Tracking System Upgrade (P. Kuijer),

Management Board Members (T. Peitzmann)

Deputy Physics Coordinator (M. van Leeuwen)
Physics Coordinator (M. van Leeuwen)
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» Higher Harmonic Anisotropic Flow

Jgt—like heavy-flavour particle correllai.:ions e of Identified Particles Open charm analysis BALANCE FUNCTIONS: Elliptic flow at different collision stages 9 e 2 o
Azimuthal Anisotropy e in proton-proton and lead-lead collisions ; with the ALICE detector Multiplicity and transverse momentum dependence enfu tled pé_)trﬁlc eh,_ylf\
in ALICE I isi ions i associated with a high-py
in collisions at LHC of the charge dependent correlations in ALICE ? :
Strange and Charm Hadrons pp | et gl
Measured in Pb-Pb Collisions at.2.76 TeV!
U

o \ o /
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Digital Calorimetry Using Pixel Sensors

e / Low-m ielectr i : ‘ b o :
Two-particle azimuthal correlation in d+Au and p+p ‘ o q'? =l oanuromentin - ’ ' Makir?c) thé QGF soup”? Anisotropic Flow M ts in ALICE Martijn Reicher Measurements with a High-
= x s Pb-Pb collisions at e = 2.76 TeV aligns bration to measuren g P : nisotropic Flow Measurements in g

collisions at VSyy= 200 GeV in STAR . AR - at the Large Had Collid :
with ALICE at the LHC % Tl e v | ge Hadvon Collider - g
, : \ / sy - — Digital Electromagnetic Calorimeter

‘——-—'v‘— “
F % . | e —— —H
- correlations in p-Pb collisions — - = i -
F.Benedosso Fmilia Leogrande Alberto Caliva' 7 - _— Ante Bilandzi¢
! TG e el T T Lol T s R . You Zhou __._;'-"'—'4

Azimuthal angular correlations of D
mesons and charged particles with the . L
ALICE detector at the LHC the ALICE detector in pp collisions at the LHC

Measurement of pions, kaons and protons with

Marek Chojnacki

Sandro Bjelogrli¢
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