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The conference has been a great mixing of people,
approaches, methods, cultures, tools, ideas… in the best
tradition of this series !
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HUNDREDS of TALKS spread on the subjects of the 7 sessions
Section A: Vacuum Structure and Confinement

Mechanisms of quark confinement (vortices, monopoles, calorons...) and the structure of the vacuum in non-Abelian gauge theories. Chiral symmetry breaking, and
the Dirac spectrum in the low-momentum region. Studies of ghost and gluon propagators. Confining strings and flux tubes, their effective actions. Renormalons and
power corrections. Interface between perturbative and non-perturbative physics.

Conveners: D. Antonov (Heidelberg), M. Faber (TU Vienna), J. Greensite (San Francisco State U)

Focus Subsection: Emergent gauge fields and chiral fermions
Chiral Fermions and anomalous hydrodynamic effects in condensed matter systems, quantum simulators of QCD, topological phenomena in condensed matter
systems.

Conveners: : F. Assaad (Würzburg U.), A. Bazavov (Michigan State U.)T. Schaefer (NC State U), V.
Shevchenko (NRC Kurchatov I.)

Section B: Light Quarks

Chiral and soft collinear effective theories; sum rules; lattice; Schwinger-Dyson equations; masses of light quarks; light-quark loops; phenomenology of light-hadron
form factors, spectra and decays; structure functions and generalized parton distributions; exotics and glueballs; experiments.

Conveners: J. Goity (Hampton U.), B. Ketzer (Bonn U.), V. Lubicz (U. Roma 3) H. Sazdjian (IPN
Orsay), N. G. Stefanis (Ruhr U. Bochum)

Section C: Heavy Quarks
Heavy-light mesons, heavy quarkonia, heavy baryons, heavy exotics and related topics: phenomenology of spectra, decays, and production; effective theories for
heavy quarks (HQET, NRQCD, pNRQCD, vNRQCD, SCET); sum rules for heavy hadrons; lattice calculations of heavy hadrons; heavy-quark masses
determination; experiments.

Conveners: G. Bodwin (Argonne NL), P. Pakhlov (ITEP, Moscow), J. Soto (U. Barcelona), A. Vairo (TU
Munich)

Section D: Deconfinement
QCD at finite temperature; quark-gluon plasma detection and characteristics; jet quenching; transportation coefficients; lattice QCD and phases of quark matter;
QCD vacuum and strong fields; heavy-ion experiments.

Conveners: Y. Foka (GSI),E. Iancu (CEA/DSM/Saclay), M. Janik (WUT), P. Petreczky (BNL), A. Vuorinen
(U. Helsinki),

Section E: QCD and New Physics
Physics beyond the Standard Model with hadronic physics precision experimental data and precision calculations.

Conveners: W. Detmold (MIT), M. Gersabeck (U. Manchester), F. J. Llanes-Estrada (UC Madrid), E.
Mereghetti (Los Alamos NL), J. Portoles (IFIC, Valencia)

Section F: Nuclear and Astroparticle Physics
Nuclear matter; nuclear forces; quark matter; neutron and compact stars.

Conveners: M. Alford (Washington U. in St.Louis), D. Blaschke (U. Wroclaw), T. Cohen (U. Maryland), J. Marton (SMI
Vienna), A. Schmitt (U Southampton)

Section G: Strongly Coupled Theories
Hints on the confinement/deconfinement mechanisms from supersymmetric and string theories; strongly coupled theories beyond the Standard Model; applications
of nonperturbative methods of QCD to other fields.

Conveners:T. Appelquist (Yale), D. Espriu (U. Barcelona), Z. Fodor (U. Wuppertal), G. Kribs (Oregon
U.), F. Sannino (U. Southern Denmark)

Statistical Methods for Physics Analysis in the XXI Century
Machine learning techniques; data fitting and extraction of signals; new developents in unfolding methods; averaging and combination of results

Conveners: T. Dorigo (INFN, Italy), S.V. Gleyzer (CERN)
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we want more poster, poster prizes (congratulations to this
year winners: F. Cuteri, F. Llanes Estrada, P. de Castro
Manzano) more space in proceeding for posters, a special
prize for the research of young people —> scope increase
the presence of young people

This is the XIII edition of an enterprise started in 1994

Thessaloniki(Greece)2016
S.Petersburg(Russia)2014
Munich(Germany)2012
Madrid (Spain) 2010
Mainz (Germany) 2008
Açores (Portugal) 2006
Sardinia (Italy) 2004
Gargnano (Italy) 2002
Vienna (Austria) 2000
JLab (USA) 1998
Como (Italy) 1996 1994
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We remembered Mike Pennington
with a commemorative talk
by Ayse Kizilersu (University of Adelaide)
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important discussion forum in all the areas connected to

strong interaction
For this reason in 2010 at the Munich edition we started the
project of a strong doc that was completed after years of work
in 2014 and published in Eur.Phys.J. C74 (2014) no.10, 2981

QCD and strongly coupled gauge theories: challenges and perspectives
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This work is devised to attract broader readership, ranging from
practitioners in one or more subfields of QCD, to particle and
nuclear physicists working in fields other than QCD and the
SM, to students starting research in QCD or elsewhere

but also for funds agencies, projects applications ...
The results presented at this conference are already well
beyond many of the expectations and conjectures made in the
strong doc, of course it is impossible to summarise a week of
8 hours discussions per day but let me make few points
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promising interdisciplinary expansions and it is
central in particle, astro and cosmology

we are in the STRONG INTERACTION ERA:
this research field is in tremendous expansion, has
promising interdisciplinary expansions and it is
central in particle, astro and cosmology
Lack of full control strong interaction effects jeopardises our
search for BSM: e.g. B decays, K physics

•

•

Nuclear indeterminations in neutrino physics: nuclear cross
sections, charm production cross section in atmosphere
•

Limited knowledge of QCD phase diagrams limits
cosmo/astro: e.g. EDM determinations

Survival of SUSY implies strong scenarios

•
•

Strong interactions supply candidates for dark matter:
Axions , strongly interacting dark matter

•

Quantum computing, tensor network techniques_>
developed in good part to solve QCD
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of quarkonium +lattice calculation in equilibrium
—matching to hadron for nuclear physics
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• many new computation techniques: Wilson flow,
distillation techniques, finite volume
• new ideas for calculating observables before out of reach
put together EFT and lattice, examples include:
—LAMET to get the PDF from lattice
—EFT for open quantum systems for non equilibrium evolution
of quarkonium +lattice calculation in equilibrium
—matching to hadron for nuclear physics
• more should be done exploiting the interface of EFT and
lattice to this aim we need
•
•
•

novel lattice calculation of matrix elements and glue correlates at lo
energy
automated techniques for perturbative calculations in non covarian
theories
systematic treatment of renormalons (in non relativistic EFTs)
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we are in the STRONG INTERACTION ERA:
the field is tremendously creative and innovative:
•

Techniques are so mature that can used in other fields
•

attack gravitation

•

investigate patterns of BSM strongly coupled scenarios

•

spin off to condensed matter and cold matter:

•

Focus section emergent gauge fields and chiral fermions
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we are in the position to take advantage of a rich
conspiracy of experiments and techniques,
sometimes not even in our fields to progress
Info on PDF from ICEcube measurements..

•

Gravitational waves as probes of neutron star, vacuum
energy..

•

•

Machine and deep learning, bayesian advanced techniques
New dedicated experiments to prepare:
BELLE2, Panda, Electron Ion Collider

we are on the verge to obtain a three dimensional tomograph
of the proton

Challenge 1: Hitting the limit on precision:

Challenge 1: Hitting the limit on precision:

we are hitting the precision wall for some calculations
(masses, alphas, decay constants): since the error on
these objects is impacting on a series of observables and
BSM searches we should develop an interdisciplinary
discussion in this community to validate any possible
systematics of the determinations

Challenge 2:Understand multiplicity, correlations, jet structure:

Challenge 2:Understand multiplicity, correlations, jet structure:

This is one of the contemporary frontiers: understanding
physics of high multiplicity, correlation, flow and the ridge
from collider to heavy ion physics; use the jet and subject
structure as investigation tool

Challenge 3: Understand the emergence
of Complex Structures

Challenge 3: Understand the emergence
of Complex Structures

New exotic states: X, Y Z, heavy pentaquark are out
there, confirmed independently at
many different
experiments (LHC exp, BELLE, BES)
The theory is not yet constructed but we are constructing
the building blocks

Challenge 4: address and describe in quantum field theory
the non equilibrium evolution of strongly coupled system

Challenge 4: address and describe in quantum field theory
the non equilibrium evolution of strongly coupled system

it is one of the frontier of our field and needs novel ideas
and techniques <—> cross talk with condensed matter
and cold atoms may be advantageous

possibility of taking advantage of tabletop experiments
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Future events related to these topics and ideas are

MIAPP
MUNICH

13-17 May 2019, Turin (Italy), Roberto Mussa
in Seattle on
Multi-Scale Problems Using Effective Field
Theories, May 7 - June 1, 2018
N. Brambilla, E. Braaten, T. Schaefer, A. Vairo
The INT activity

•

http://www.int.washington.edu/PROGRAMS/18-1b/

Credits and warmest thanks:
Conf13 Advisory Committee Members
Conf13 Session Conveners
Conf13 Organizing Committee members
Sponsors

Conf13 Speakers and participants
Photos kindly supplied by Eugenio Vairo
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late summer 2020-> venue to be announced

stay tuned and see you there!

