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Abstract

We apply for financial aid to support the participation of graduate students
and postdoctoral research associates at the 4th International Conference on New
Frontiers in Physics, to be held in Kolymbari, Crete, Greece, from 23 to 30 Au-
gust 2015. The conference series “New Frontiers in Physics” aims to promote
interdisciplinarity and cross-fertilization of ideas between different disciplines
addressing fundamental physics.

EMMI research areas concerned: All four main research areas of EMMI are
touched upon in ICNFP 2015.
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These areas are:
- Properties of the quark-gluon plasma and the phase structure of strongly in-
teracting matter
- Structure and dynamics of neutron matter
- Electromagnetic plasmas of high energy density
- Ultra-cold quantum gases and extreme states in atomic physics

The key idea of EMMI, namely to conduct research in an interdisciplinary
framework, based upon common underlying concepts for the theoretical and
phenomenological understanding of the physical phenomena in the four areas,
is highly met by the inherent interdisciplinary character of the conference.

Introduction

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 perturbative techniques in high energy physics or identifying ma-
terial 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 increas-
ingly relevant for the study of the quickly expanding little bangs in heavy ion
collisions. Cosmological models are developed in close interplay 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 interdis-
ciplinary topics on which crosstalk between different disciplines of fundamental
physics can contribute to further progress. The conference series aims at bring-
ing 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 in-
terdisciplinary audience, and to discuss avenues for further progress.

Purpose

The International Conference on new Frontiers in Physics aims to promote sci-
entific exchange and development of novel ideas in science with a particular
accent on interdisciplinarity.

The conference will bring together worldwide experts and promising young sci-
entists working on experimental and theoretical aspects of particle, nuclear,
heavy ion and astro-particle physics and cosmology, with colleagues from other
disciplines, for example solid state physics, mathematics, mathematical physics,
quantum optics, quantum entanglement and other.
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In recent years large scientific Institutions like Brookhaven Laboratory, Teva-
tron, SLAC and CERN are actively 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 ed-
ucation 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 com-
munication will become more and more evident. We aim to actively contribute
in this development.

Main topics of the Conference

• A High Energy Particle Physics:

Searches for new particles and new phenomena at the LHC and other col-
liders (Higgs boson, SUSY, top quarks, extra dimensions, flavour physics,
precision electroweak measurements and other), neutrino experiments,
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 top-
ics. Branching out to neighboring disciplines, including Superconductivity
and Critical Phenomena, Neutron Stars, Quark Stars, Exotics.

• C Quantum Physics and Quantum Entanglement:

Quantum Physics, Quantum Optics, Quantum Entanglement, Founda-
tions of Quantum Mechanics, Entanglement 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 Matter, 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 al-
low 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.
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In addition several interdisciplinary talks relating aspects of different scientific
branches were also presented in the passed editions of the “International Con-
ference on New Frontiers in Physics”, and some of them are listed below:

• Holography, energy loss at strong coupling and Lorentz violation
Ilias Kiritsis (University of Crete, Heraklion, Greece and APC Paris,
France)

• Holographic Description of the QCD Phase Structure and Out of Equilib-
rium Dynamics
Nick Evans (University of Southampton, UK)

• Cosmology in a petri dish? Simulation of collective dynamics of colloids
at fluid interfaces
Johannes Bleibel (MPI for Intelligent System, Stuttgart, Germany and
University of Tuebingen, Germany)

• EPR measurement and the origin of cosmic density fluctuations
Masahiro Morikawa (Ochanmizu University, Tokyo, Japan)

• String Cosmology and the LHC
Nikolaos Mavromatos (King’s College London, UK)

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

• Quantum Physics with Massive Objects
Nikolai Kiesel (University of Vienna, Austria)

Furthermore, the conference is preceded by preparatory lectures for students
and the interdisciplinary audience.

Previous editions

The first edition of the conference series ”New Frontiers in Physics” which took
place in june 2012 in Kolymbari, Crete, Greece attracted 140 participants while
the second edition that took place in august 2013, also in Kolymbari, attracted
about 200 participants from different disciplines. In 2014 the conference was
preceded by a FAIR workshop and attracted more than 250 participants. More-
over, 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 knowl-
edge. Further details on the conference and the program can be found via the
webpages:

http://indico.cern.ch/event/icfp2012,
http://indico.cern.ch/event/icfp2013,
http://indico.cern.ch/event/icfp2014
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Proceedings:

The proceedings of the conference are published ”European Physical Journal
Web of Conferences”. In addition to plenary and parallel contributions, posters
are also included in the proceedings.

Articles:

Several articles have been published on different aspects of the conference.
The interdisciplinary character of the conference was discussed by Urs Wiede-
mann in the CERN PH Newsletter:
http://ph-news.web.cern.ch/content/icnfp2013-reaching-out-while-discussing-science

Articles in ALICE MATTERS:

• http://alicematters.web.cern.ch/?q=content/node/774

• http://alicematters.web.cern.ch/?q=ICNFP2013

• http://alicematters.web.cern.ch/?q=ICFP2012

CERN Courier (Janurary / February 2013 issue, Vol. 53, No. 1) [digital edition]

Poster awards:

The conference presents an award for the best poster. For example, in ICNFP
2013 the best poster, selected by a committee chaired by Prof. Guido Alterelli
of CERN has been awarded the EPS price of 250 EU.

Outreach:
The conference also aims to promote scientific communication to the broader
public including school children. Already in 2012 the program featured a pre-
sentation 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.

In the second edition ICNFP2013 several outreach activities took place. These
included a plenary presentation of the Masterclass project by the chair of its
steering committee, Uta Bilow, an entire plenary session dedicated to physics
talks linked together with the related masterclass talks as well as presentations
and interactive demonstrations of the Masterclass packages, developed by the
different LHC experiments. Further outreach activities include events such as
popularised talks, photograph exposition and projections of films in english and
greek.

In the third edition ICNFP2014 several hundreds of people participated in an
outreach programme for all ages in the Sailing Club of Chania and had the
opportunity to perform table-top experiments. In addition, mini-Masterclasses
from the different LHC experiments were performed. In the evening, a public
talk by Prof. D. Nanopoulos closed the events with lively discussions till almost
mid-night.
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The events were covered by the press, via interviews in the local TV and news-
papers articles.

The fourth edition ICNFP2015 foresees similar events in the Sailing Club of
Chania, on Friday 28 August and a public talk at the Technical University of
Chania on Tuesday 25 August.

Organization of the ICNFP 2015

Conference Chairs

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

The International Advisory Committee

Halina Abramowicz (Tel Aviv University, Israel)
Charalampos Anastasiou (ETH Zurich, Switzerland)
Ignatios Antoniades (Ecole Polytechnique, Paris, France)
Marco Genovese (INRIM, Torino, Italy)
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)
Valerio Scarani (National University of Singapore, Singapore)
Eduard Shuryak (Stony Brook University, USA)
Emmanuel Tsesmelis (CERN, Switzerland and University of Oxford, UK)
Urs Wiedemann (CERN, Switzerland)

The members of the Organising Committee can be found under http://indico.
cern.ch/event/344173/page/4

Venue of the Conference

The ICNFP 2015 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 op-
timal 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 op-
portunity to bring the participants together in a place of great natural beauty
which inspires collaborative spirit.
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Format of the ICNFP 2015

The conference again invites interdisciplinary talks from senior scientists, post
doctoral researchers and young students. Preparatory lectures for students and
the interdisciplinary audience precede the conference hosting longer lectures of
45+10 min or two times 45+10 min. The main conference will host in the
morning plenary talks of 25+5 min each and in the afternoon 5 parallel sessions
with talks of 20+5 min each. There will be 2 coffee breaks, one in the morning
and one in the afternoon. Lunch is taken at the OAC with all participants
together.
We will invite about 180 participants.

The Program of the Conference foresees:

• Arrival and Registration, on Sunday August 23.

• Introductory (student) lectures, on Sunday August 23.

• Welcome drink and concert, on Monday August 24.

• Poster session followed by an opera gala, on Wednesday August 26.

• Conference Dinner, on Thursday August 27.

• Conference Excursion, on Sunday August 30.

• The Conference will be closed on Sunday August 30.

List of some invited speakers for ICNFP 2015

• Bernardo Adeva Andany, University of Santiago de Compostela, Spain

• Yakir Aharonov, Tel Aviv University, Israel

• Ignatios Antoniadis, European Organization for Nuclear Research (CERN),
Switzerland

• Hans-Peter Beck, Universitaet Bern, Switzerland

• Barbara Betz, Johann Wolfgang Goethe-University, Germany

• Jaroslav Bielcik, Czech Technical University, Czech Republic

• David Blaschke, University of Wroclaw , Poland

• Nora Brambilla, Technische Universitt Mnchen, Germany

• Rene Brun, European Organization for Nuclear Research (CERN), Switzer-
land

• Kirill Bugaev, Bogolyubov Institute for Theoretical Physics, Kiev, Ukraine

• Hans Dijkstra, European Organization for Nuclear Research (CERN),
Switzerland
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• Abdelhak Djouadi, Universite de Paris-Sud 11, France and European
Organization for Nuclear Research (CERN), Switzerland

• Tommaso Dorigo, University of Padova, Italy

• Jens Jorgen Gardhoje, Niels Bohr Institute and University of Copen-
hagen, Denmark

• Luis Gonzalez-Mestres, Megatrend University, Paris, France.

• Mark Gorenstein, Bogolyubov Institute for Theoretical Physics, Kiev,
Ukraine and Frankfurt Institute for Advanced Studies, Germany

• Premomoy Gosh, Variable Energy Cyclotron Centre, West Bengal, In-
dia

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

• Konstantin A. Goulianos (TBC), The Rockefeller University, New
York, United States

• Michel Guidal (TBC), Orsay Institute of Nuclear Physics (IPN Orsay),
France

• Melanie Heil, Massachusetts Institute of Technology, Cambridge, United
States

• Ralf Hofmann, University of Heidelberg, Germany

• Asimina Katramatou, Kent State University, United States

• Declan Keane (TBC), Kent State University, United States

• Valery Khoze, University of Durham, United Kingdom

• Boris Kopeliovich, The Federico Santa Mara Technical University (UTFSM),
Valparaso, Chile

• Christine Kourkoumelis, National and Kapodistrian University of Athens,
Greece

• Vyacheslav Kuvshinov, Joint Institute for Power and Nuclear Research
- Sosny, Minsk, Belarus

• Spyros Margetis, Kent State University, United States

• Nikolaos Mavromatos, King’s College London, University of London,
United Kingdom

• Zein-Eddine Meziani (TBC), Temple University, Philadelphia, United
States

• Peter Minkowski, University of Bern and Albert Einstein Center for
Fundamental Physics, Bern, Switzerland

• Vasiliki Mitsou, Institute of Corpuscular Physics (IFIC), Valencia, Spain
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• Berndt Mueller (TBC), Duke University, Durham, United States

• Marzia Nardi, National Institute of Nuclear Physics (INFN), Torino,
Italy

• Thomas Naumann, German Electron Synchrotron (DESY), Germany

• Tapan Nayak, Variable Energy Cyclotron Centre, Calcutta, India

• Helmut Oeschler, Helmholtz Centre for Heavy Ion Research (GSI),
Darmstadt, Germany

• Farid Ould-Saada, University of Oslo, Norway

• Gerasimos Petratos, Kent State University, United States

• James Pinfold, University of Alberta, Edmonton, Alberta, Canada

• Johann Rafelski, University of Arizona, United States

• Krzysztof Redlich, University of Wroclaw, Poland

• Radoslaw Ryblewski, Institute of Nuclear Physics Polish Academy of
Science, Krakow, Poland

• Karel Safarik, European Organization for Nuclear Research (CERN),
Switzerland

• Raghunath Sahoo, Indian Institute of Technology Indore, India

• Alexandre Shabetai, SUBATECH, Nantes, France

• Vladimir Shevchenko, National Research Centre Kurchatov Institute,
Moscow, Russia

• Bikash Chandra Sinha, Variable Energy Cyclotron Centre, Calcutta,
India

• Alexander Sorin, Bogoliubov Laboratory of Theoretical Physics, Joint
Institute for Nuclear Research, Dubna, Russia

• Hans J. Specht, University of Heidelberg, Germany

• Reinhard Stock, Johann-Wolfgang-Goethe University, Frankfurt, Ger-
many

• Abdel Nasser Tawfik, Modern University for Technology and Informa-
tion, Cairo, Egypt

• Emmanuel Tsesmelis, European Organization for Nuclear Research
(CERN), Switzerland

• Itzhak Tserruya, Weizmann Institute of Science, Israel

• Antonio Vairo, Technische Universitt Mnchen, Germany

• Rudiger Voss, European Organization for Nuclear Research (CERN),
Switzerland
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• Urs Wiedemann, European Organization for Nuclear Research (CERN),
Switzerland

• Georg Wolschin, University of Heidelberg, Germany

• Valentin I. Zakharov, Alikhanov Institute for Theoretical and Exper-
imental Physics, Moscow, Russia and Max Planck Institute for Physics,
Munich, Germany

Funding request: support for junior scientists

We kindly ask you to support the conference with 2500 E which
we will exclusively use to facilitate and enhance the participation
of young researchers.

To ensure the maximal participation of promising young scientists
we plan to provide different kinds of support, taking into account
the needs of the participants. For example 2500 E can be used to
wave the fee of 13 students (195 E x 13) or for full local support of 2
students (1175 E x 2) or any combination.

In anticipation of the EMMI financial aid, which will help us to
balance the participation of the young generation, we would like to
express our appreciation and gratitude for your support.
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