
2nd International Conference on New Frontiers in Physics

Aim of the conference:

The conference series ”New Frontiers in Physics” aims to promote interdisciplinarity and cross-fertilization
of ideas between different disciplines addressing fundamental physics. While different fields each face a
distinct set of field-specific challenges in the coming decade, a significant set of commonalities has emerged
in the technical nature of some of these challenges, or are underlying the fundamental concepts involved. A
Grand Unified Theory should in principle reveal this underlying relationship.

For instance, techniques from string theory have become relevant in recent years for improving perturba-
tive techniques in high energy physics or identifying material properties of non-abelian plasmas that share
essential features with the systems studied in heavy ion collisions. Fluctuation analyses of the cosmic mi-
crowave background involve techniques and concepts that are becoming increasingly relevant for the study
of the quickly expanding little bangs in heavy ion collisions. Cosmological models are developed in close in-
terplay with searches for new physics at the LHC. There is a multitude of examples illustrating that crosstalk
between neighboring fields is relevant or even crucial for progress in either field.

The conference series ”New Frontiers in Physics” aims at identifying interdisciplinary topics on which
crosstalk between different disciplines of fundamental physics can contribute to further progress. The con-
ference series aims at bringing together key scientists of different fields to discuss the state of the art and
the nature of open questions in a language suitable for a physics educated interdisciplinary audience, and
to discuss avenues for further progress.

Main topics of the Conference

A High Energy Particle Physics:

Searches for new particles and new phenomena at the LHC and other colliders (Higgs boson, SUSY, top
quarks, extra dimensions, flavour physics, precision electroweak measurements and other), neutrino experi-
ments, and related theoretical topics.

B Heavy Ion Physics and Critical Phenomena:

Establishing the properties of QCD matter at extreme conditions and the QCD phase diagram with Heavy
Ion Collisions and related theoretical topics. Branching out to neighboring disciplines, including Supercon-
ductivity and Critical Phenomena, Neutron Stars, Quark Stars, Exotics.

C Quantum Physics and Quantum Entanglement:

Quantum Physics, Quantum Optics, Quantum Entanglement, Foundations of Quantum Mechanics, Entan-
glement and our Universe: Black Holes and Cosmology, Quantum Non-Locality.

D Cosmology, Astrophysics, Gravity, Mathematical Physics:

Cosmic Microwave Background, Dark Energy, Modified Gravity, direct and indirect searches for Dark Mat-
ter, Astroparticle Physics, Quantum Gravity, String Theory, Non Commutative Geometry, Holography, Black
Holes.

While the main body of the conference builds mostly on the above mentioned topics, few presentations on
yet different disciplines may also be invited, to allow enlarging the interdisciplinary aspect of the conference
and the exchange of novel ideas between different disciplines. The disciplines of such talks can vary every
year. As an example we mention the plenary talk in ICNFP 2013 by Prof. Georg Zweig, MIT, USA, on
physics and biology.

Several interdisciplinary talks relating aspects of different disciplines were also presented in the first In-
ternational Conference on New Frontiers in Physics in 2012; some of them are listed below, while the full
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program can be found in

http://indico.cern.ch/conferenceTimeTable.py?confId=176361#20120610.detailed

• Holography, energy loss at strong coupling and Lorentz violation
Ilias Kiritsis, Univ. of Herakleion, Greece and APC, Paris, France.

• Holographic Description of the QCD Phase Structure and Out of Equilibrium Dynamics
Nick Evans

• Cosmology in a petri dish? Simulation of collective dynamics of colloids at fluid interfaces
J. Bleibel

• EPR measurement and the origin of cosmic density fluctuations
Masahiro Morikawa

• String Cosmology and the LHC
Nikolaos MAVROMATOS (King’s College London)

• Quantum spacetime and noncommutative Schwarzschild black holes
Shahn MAJID (Queen Mary, University of London)

• Quantum Physics with Massive Objects
Dr. Nikolai KIESEL (University of Vienna)

Outreach

The conference also aims to promote scientific communication to the broader public including school children.
Already in 2012 the program featured a presentation of the educational project ”International Masterclasses”
and an in depth discussion of related details with high-school teachers of the nearby town of Chania during
a dedicated session.

For ICNFP2013 several outreach activities are also planned. These include a plenary presentation of the
Masterclass project by the chair of its steering committee, Uta Bilow, as well as presentations and interactive
demonstrations of the Masterclass packages, developed by the different LHC experiments, to the participants
and school teachers. Hands-on sessions at near-by schools are also envisaged. Further outreach activities
include events such as popularised talks and projections of films in english and greek. Coverage by the
press, interviews and publication of articles for general public are also foreseen.

Proceedings

The proceedings of the conference are peer-reviewed and published in the ”European Physical Journal Web
of Conferences”.

Organization of ICNFP 2013:

International Advisory Committee

Halina Abramowicz (Tel Aviv University, Israel)
Charalampos Anastasiou (ETH Zurich, Switzerland)
Ignatios Antoniades (CERN, Switzerland)
Rohini Godbole (Indian Institute of Science, Bangalore, India)
Elias Kiritsis (APC and University of Crete, Greece)
Shahn Majid (Queen Mary, University of London, UK)
Angela V. Olinto (University of Chicago, USA)
Valery Rubakov (INR, Moscow, Russia)
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Valerio Scarani (National University of Singapore, Singapore)
Eduard Shuryak (Stony Brook University, USA)
Urs Wiedemann (CERN, Switzerland)

Local Organizing Committee

Gyulnara Eyyubova (University of Oslo, Norway)
Lukasz Graczykowski (Warsaw University of Technology, Poland)
Carnita Hervet, conference secretary (CERN, Switzerland)
Malgorzata Janik (Warsaw University of Technology, Poland)
Elias Kiritsis (APC and University of Crete, Greece)
Emanuela Larentzakis (OAC, Kolymbari, Greece)
Maciej Szymanski (Warsaw University of Technology, Poland)

Conference Chairs

Larissa Bravina (University of Oslo, Norway)
Yiota Foka (GSI, Germany)
Sonia Kabana (University of Nantes and Subatech, France)

Previous editions:

The first edition of the conference series ”New Frontiers in Physics” took place in june 2012 in Kolymbari,
Crete, Greece and attracted 140 participants from different disciplines. The conference was preceded by a
day of preparatory lectures for students and the interdisciplinary audience. Discussions during the sessions
but also more informally, offered the possibility to truly explore interdisciplinary knowledge. Further details
on the conference and the program can be found via the webpage:

http://indico.cern.ch/event/icfp2012

A summary of the conference highlights was published in the ”CERN Courier” article:

http://iopp.fileburst.com/ccr/archive/CERNCourier2013JanFeb-digitaledition.pdf

Venue of the Conference

The ICNFP 2013 will take place in the Orthodox Academy Conference Center (OAC) in Kolymbari, Chania,
Greece. OAC offers modern conference facilities in combination with a calm environment ideal for scientific
work. The largest auditorium can host up to 700 participants while the center can accommodate up to five
parallel sessions and a poster session. Small meeting rooms offer optimal conditions for scientific exchange
during the conference.
The exceptional character of this center is due to the very modern and large professional auditorium, which
is usually difficult to find in hotels, and the opportunity to bring the participants together in a place of great
natural beauty which inspires collaborative spirit.

List of some speakers for ICNFP 2013

• Vladimir Akulin, Laboratoire AimÃľ Cotton, Orsay, and CNRS, France (Quantum physics)

• Ignatios Antoniadis, CERN, Switzerland

• Ketevi Assamagan, Brookhaven National Laboratory, USA

• Jean-Daniel Bancal, University of Singapore, Singapore (Quantum physics)
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• Itzhak Bars, University of Southern California Los Angeles, USA

• Jean-Paul Blaizot, Institute de Physique Theorique, Saclay, France

• Laszlo Pal Csernai, University of Bergen, Norway

• Peter Braun-Munzinger, Technische Universitaet Darmstadt and GSI, Germany

• Martin Bucher, APC Paris, France

• Ali Chamseddine, American University of Beirut, Lebanon, and Institut des Hautes Etudes Scientifiques,
France (Mathematical Physics)

• Jean Cleymans, University of Cape Town, Republic of South Africa

• Daniel Denegri, CEA Saclay, France

• Eleni Diamanti, Laboratoire Traitement et Communication de l’Information, CNRS - Telecom ParisTech,
France

• Alexander Dolgov, INFN, Italy, and Novosibirsk University, Russia

• Tommaso Dorigo, INFN Padova, Italy

• David d’Enterria, CERN, Switzerland

• Johanna Erdmeger, Max Planck Institute for Physics, Germany

• Amand Faessler, University of Tuebingen, Germany

• Jens Jorgen Gardhoje, Niels Bohr Institute, Denmark

• Pol-Bernard Gossiaux, Ecole des Mines and SUBATECH, Nantes, France

• Le Huy Nguyen, University of Singapore, Singapore (Quantum physics)

• Joe Kapusta, University of Minnesota, USA

• Stavros Katsanevas, University Paris 7 France

• Elias Kyritsis, APC Paris, France, and University of Crete, Greece

• Achilleas Lazopoulos, University of Zurich, Switzerland

• Michael Lisa, Ohio State University, USA

• Shahn Majid, Queen Mary, University of London, UK (Mathematical Physics)

• Nikolaos Mavromatos, King’s College London, UK

• Joan de Melo Neto, Universidade Federal do Rio de Janeiro, Brazil

• Peter Minkowski, University of Bern and Einstein Center for Physics, Swizterland

• Vasiliki Mitsou, University of Valencia IFIC, Spain

• Berndt Mueller, Duke University and director of Brookhaven National Laboratory, USA

• Carlos Munoz Camacho, IPN Orsay, France

• Paolo Natoli, INFN, Ferrara, Italy

• Helmut Oeschler, Technische Universitaet Darmstadt, Germany

• Thomas Peitzmann, NIKHEF and University of Utrecht, Netherlands

• James Pinfold, University of Alberta, USA, and spokesman of MoEDAL experiment, CERN, Switzerland

• Willibald Plessas, University of Graz, Austria

• Krzysztof Redlich, University of WrocÅĆaw, Poland, and scientific council of CERN, Switzerland
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• Helmut Satz, University of Bielefeld, Germany

• Yannis Semertzidis, Brookhaven National Laboratory, USA (TBC)

• Alexander Sorin, Joint Institute for Nuclear Research, Russia

• Reinhardt Stock, University of Frankfurt and FIAS, Frankfurt, Germany

• Horst Stoecker, director of GSI, Germany

• Michael Tannenbaum, BNL, USA

• Emmanuel Tsesmelis, CERN, Switzerland

• Serhan Tufanli, University of Bern. Switzerland

• Yang Tzyh Haur, University of Singapore, Singapore (Quantum physics)

• Urs Wiedemann, CERN, Switzerland

• Cheuk-Yin Wong, Oak Ridge National Laboratory, USA

• Urjit Yajnik, Indian Institute of Technology Bombay, India

• Georg Zweig, Massachusetts Institute of Technology (currently Renaissance Technologies company,
New York), USA (Physics and Biology)

Approximate estimate of budget for ICNFP 2013:

• Proceedings: 5000 EU

• Conference Material (budges, bags etc): 1000 EU

• Social events, conference dinner and excursion: 5000 EU

• Outreach events: 4000 EU

• Conference organisation (including assistant students and secretarial help): 6000 EU

• Participants’ transport: 5000 EU

• Participants’ support: 10000-20000 EU

• Total expenses: 36000 - 46000 EU

Expected income from conference fees, taking into account reduction or waving of fees for supported partic-
ipants: 16000 EU

Future perspectives

In recent years large scientific Institutions like Brookhaven Laboratory, Tevatron, SLAC and CERN are ac-
tively promoting communication of science to the broader public.

In a similar way that the policy for communication to the public has gradually built up, the realization of
the importance of interdisciplinarity is now a rising concept.

Interdisciplinary talks provide the opportunity for novel scientific ideas to emerge in unexpected ways. The
history of science is a paradigm of interdisciplinary thought. However, the large advances in sciences, the
highly specialized education and the immense number of papers and books per discipline make it difficult
to efficiently transfer knowledge among different disciplines, without developing a strategy for such a transfer.

It is conceivable that in the future the need to invest in interdisciplinary communication will become more
and more evident. We aim to actively contribute in this development.
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