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Proposal for an ESF Research Networking Programme – Call 2009 
 

Section I 

 

Programme title: Holographic methods for strongly coupled systems 

 

Programme acronym: HoloGrav 

 

Name and full coordinates of principal applicants: 

Nick Evans (University of Southampton, UK)  

Urs Wiedemann (CERN, Switzerland) 

Vladimir Kazakov (École Normale Superieure, France) 

 

Indication of which of the principal applicants is the contact person: 

Nick Evans 

 

Keywords:  

Gauge theory; Strongly interacting systems; QCD; Condensed matter physics; String 
theory 

 

Abstract: 

The gauge/gravity duality conjecture asserts an equivalence between theories of 
gravity on a curved space and ordinary quantum field theories defined on the boundary 
of such spaces. This duality has become a powerful tool to study strongly interacting 
systems by use of a conjectured dual weakly coupled string/gravitational theory, 
allowing new computations that go beyond the standard perturbative techniques of 
quantum field theories. European theoretical physicists are at the international frontier 
of the exploration of gauge/gravity duality and its applications to physical systems. 
Members of this collaboration are leaders in the formal developments that attempt to 
prove and widen the conjecture, using string theory techniques and the integrability of 
certain gauge theories. Collaboration members also include world experts in the 
exploitation of this new computational tool to the strong nuclear force, hadronic 
physics, heavy ion collisions and condensed matter systems including high 
temperature superconductivity. This Holograv Network will orient research efforts to 
further the interdisciplinary aspects of the gauge/gravity duality, both in its formal 
aspects and in its applications to particle physics and condensed matter physics. 
Through the organization of workshops and schools, and through the incentive to run a 
common visitors programme, this network is an invaluable opportunity to promote the 
transfer of knowledge among participating organizations and to train graduate students 
who seek for a PhD in areas where strongly interacting systems are of central 
importance. 

 

Previous or concurrent applications to the ESF for any of the ESF instruments: 
None 
 
 
 



 

Section II 

 

Status of the relevant research field; scientific context, objectives and envisaged 
achievements of the proposed Programme 

In 1997 Juan Maldacena triggered remarkable advance in theoretical physics. Based 
on some consistency checks and a lot of intuition he proposed that a gauge theory, of 
the type that describes the strong nuclear force, and a string theory, which includes 
gravity, were in fact descriptions of the same physics. This insight has led to a growing 
field of study both in mathematical physics and in using these ideas to provide new 
descriptions of many physical systems, including QCD (the strong nuclear force), 
heavy ion collisions, relativistic hydrodynamics, cosmology and condensed matter 
physics. The success of these techniques has inspired many papers and workshops 
round the world that bring together these diverse communities and have generated real 
interdisciplinary understanding. Until now though there has been no long term program 
to sustain this growing community, with funding coming in an adhoc manner from the 
different communities involved. We propose here a wide European program of this type 
to enable Europe to push ahead with its world leading contributions to this field. 
 
The original “gauge/gravity duality” proposed by Maldacena considered a maximally 
supersymmetric gauge theory (N=4 super Yang Mills) which is conformal (it has no 
energy scale dependence). In string theory this gauge theory can be constructed on 
the surface of extended objects called D3 branes. These D3 branes induce curvature in 
the surrounding space-time geometry and can be thought as solitons of the dynamical 
gravity theory. Maldacena provided evidence that N=4 super Yang Mills gauge theory 
is equivalent to a string theory on the space curved by the D3 branes, namely five-
dimensional Anti de-Sitter (AdS) space. The duality is a beautiful realization of old 
ideas introduced by „t Hooft in the 1970‟s, who argued that QCD, the gauge theory of 
strong interactions, admitted an expansion that resembled a string theory loop 
expansion. It also provides a beautiful description of gauge theories that are defined on 
the boundary of the dual AdS space where the gravitational theory is defined – this 
idea is called holography because the two equivalent theories differ in their space-time 
dimensions. The duality requires that when the gauge theory is strongly coupled (and 
for large number of colours N), the gravitational theory becomes weakly coupled and 
vice versa. Until now theoretical physics has lacked analytic tools for the study of the 
strongly coupled regime on either side – the duality provides such a tool.  
 
The usefulness of the duality lies in the fact that it makes a definite proposal for how to 
compute in theories where we can not make first principle calculations. That though 
makes the duality hard to prove – it remains a conjecture. However, the large amount 
of supersymmetry of the theory provides many mathematical constraints and there has 
been heroic work providing consistency checks of the duality. Firstly all the low energy 
string theory (supergravity) states were mapped onto field theory operators. Progress 
was also made in the Penrose (pp-wave) limit of the geometry, where many additional 
string scale states were shown to correctly map to gauge theory operators. Most 
recently long single trace operators in the gauge theory have been mapped onto 
integrable spin chain models, similar to the Heisenberg spin chain, allowing integrability 
techniques to be used (for instance, the Bethe ansatz, so important to condensed 
matter physicists, has been extensively explored). These developments allow the 
computation of the anomalous dimension of these operators for any value of the 
coupling constant, providing a striking check of the duality. This program continues, 
most noticeably with the recent proposal to determine the exact spectrum of finite size 
operators using integrable Y-systems, bringing new hopes to prove the duality from first 
principles. The planar N=4 SYM theory appears to be a unique strongly interacting 
four-dimensional  quantum field theory which is, in a certain sense, completely solvable 
analytically, thus providing us with a formidable opportunity to understand the general 



structure of strongly coupled gauge theories - the basis of the mathematical description 
of fundamental forces in Nature. 
 
The duality is not only of mathematical interest though because many physical systems 
are believed to be described by strongly coupled gauge theories. The ideas of the 
duality have now been extended to cover many more theories based on more 
elaborate brane constructions in string theory. There are examples of dualities for 
theories with N=2, N=1, and even no supersymmetry. The matter content of these 
gauge theories has been modified to include quark like fields in the fundamental 
representation of the gauge group. The obvious motivation to study these theories is 
QCD, which in the infrared is a non-supersymmetric strongly coupled SU(3) gauge 
theory in which we can not compute analytically. The duality has revealed new 
descriptions of confinement and chiral symmetry breaking (mass generation) relevant 
to QCD. As yet, no one has been able to precisely formulate a dual of QCD itself, but 
inspiring models of duals of theories with similar behaviour to QCD do exist. Such 
models of QCD are providing quantitative insight into many aspects of QCD including 
the meson, glueball and baryon spectra, hadronic interactions and the hadronization 
process in colliders. There has been interest in these techniques from lattice gauge 
theorists who study QCD on super-computers and QCD phenomenologists interested 
in saturation phenomena in deep inelastic scattering and the hadronic spectrum.  
 
Particle physicists have also long speculated about how strong dynamics might also 
occur beyond the standard model, for example, in a strongly coupled Higgs sector, or 
supersymmetry breaking sector. Duality techniques are improving understanding 
across all these areas and have the potential to make a big impact on understanding 
physics emerging from the Large Hadron Collider (LHC) at CERN. The Atlas and CMS 
experiments at LHC (and in the short term the Tevatron at FermiLab) will search the 
energy frontier for new physics at the TeV scale and above, with a very real chance 
that strong interaction physics from technicolour to unparticles will be found. 
Gauge/gravity techniques could be crucial in understanding this physics where we 
otherwise lack any computational tool.  
 
Perhaps the biggest success of the duality techniques has been in heavy ion collision 
physics. Heavy ion collisions at Brookhaven, and upcoming at the ALICE experiment at 
the LHC, produce a plasma of quarks and gluons and are mapping out the behaviour of 
QCD at finite temperature and chemical potential. It has become clear that this plasma 
interacts very strongly and thermalizes very quickly in these experiments. Descriptions 
of the physics based on approaching this phase from a weakly coupled regime fail. 
Also, lattice regularized calculations, which provide the standard QCD technique for 
strong coupling calculations, are unable to describe many experimentally accessible 
dynamical quantities with the currently available computing resources. On the other 
hand gauge/gravity duality allows for the study of similar theories in this regime and 
reveals a relativistic hydrodynamic theory with computable transport coefficients – 
indeed the interaction between these two scientific communities has led to the 
identification of new terms in the hydrodynamic expansion of the QCD plasma and to 
deeper understandings of turbulence. The ratio of the shear viscosity to entropy density 

turns out to be 1/4 in a wide range of such duals providing an explanation for the 
observed fast thermalization rate in heavy ion collisions. Gauge gravity duality is also 
providing new descriptions of heavy/energetic quark propagation in the quark gluon 
plasma and there has been interest in identifying emission signals in the data. Finally 
we note that all these studies are improving our understanding of high density quark 
matter where the equation of state is still uncertain – this physics may therefore play a 
crucial role in the physics of neutron stars.  
 
A recent development has been the attempt to bring the duality to bear on condensed 
matter systems, where observations in materials involving strongly correlated electrons  
challenge traditional condensed matter paradigms based on weakly interacting 



quasiparticles and the theory of symmetry breaking. Many technologically important 
systems, such as cold ion traps and high temperature superconducting materials, are ill 
understood and believed to be strongly coupled. The gauge/gravity duality provides 
therefore a unique approach to study these systems. Work is still underway to make a 
hard link to condensed matter experiment, but the prospects and present activity are 
very exciting. 
 
Finally, on a more fundamental level, the implications of gauge/gravity duality to 
quantum gravity are also far reaching. For instance, many important questions in black 
hole physics, such as the information paradox and the membrane paradigm can be 
addressed within the duality framework. Moreover, in cosmology, the strong 
gravitational dynamics present at the big-bang singularity can also be mapped to a dual 
field theory language. These questions, and perhaps the larger question of whether a 
gauge theory dual is the best description of quantum gravity in nature, will also be 
explored in this Holograv Network. 
 
The ESF Holograv Network we propose is intended to encourage and promote 
research across the broad range of physics applications of gauge/gravity duality 
discussed above. The duality has already proved to be a sufficiently powerful tool to 
bring condensed matter, nuclear, heavy ion, QCD, beyond the Standard Model and 
string theorists together. We believe this synthesis can be greatly enhanced by a 
network which would actively provide funding and encouragement for academic visits 
and PhD student exchanges. We will also hold at least two workshops for 50 
participants in Europe each year on these ideas to bring together experts in their fields 
– in fact we intend that we would support many more smaller workshops bringing 
together experts in particular cross over areas. Finally we also intend to begin a larger 
scale international Gauge/Gravity conference program that would be held every two 
years. We are confident that enabling this connectivity within and between fields will 
generate significant and exciting new understandings, not only in the subject of 
gauge/gravity duality, but also in all the fields it touches.   

 

Facilities and expertise which would be accessible by the Programme 

This programme is by its nature theoretical. The most important asset is therefore its 
human capital. The proposed network includes the most prestigious European 
research institutions in theoretical physics, with scientists of the highest caliber. These 
institutions and scientists will actively participate in the network activities, together with 
their young graduate students. Moreover, this network will be extended to other world 
leading institutions at non-ESF partner countries, furthering the expertise available for 
the programme. 

 

In the coming years, as LHC data starts to become available, we expect particle 
physics to go through a new golden era. This is a world effort led by European 
scientists. This network will also benefit greatly from these new forthcoming 
discoveries, for instance from the heavy ion physics programme. 

 

A dedicated web-site will be created to manage the Holograv programme activities, 
such as workshops, summer schools and visitors programme. This web-site will serve 
as a data base for all network activities. 

 

Expected benefit from European collaboration in this area 

The study of gauge/gravity duality, as well as its applications across particle, nuclear 
and condensed matter physics, is an important new and rapidly expanding branch of 
theoretical physics. European scientists have made leading contributions to the 
development and success of this field to date. The research has potential implications 



for the understanding of physics both in the high energy discovery programme at LHC 
and the Tevatron, and the heavy ion physics programme at Brookhaven and the LHC. 
More widely these techniques can be expected to further our understanding of 
condensed matter physics, neutron star physics, black hole physics and cosmology.  In 
particular, the emphasis of this programme on physical applications of the duality will 
push the field into developing techniques that are useful in an experimental context. 
This is a central aspect of the proposed research.  

 

The Holograv programme we propose would provide unprecedented opportunity for 
European physicists to collaborate in this growing area of theoretical physics. We 
expect it to contribute to maintaining and furthering the European leadership in the 
field.  

 

This Holograv Network will also initiate a strong training programme in these new 
techniques for Europe‟s graduate student community. The interdisciplinary nature of 
the field is of great benefit in training rounded students with a wide area of expertise in 
the physical sciences, therefore developing interdisciplinary competences. 

 

European context  

Collaborations between the groups in this Holograv Network builds upon long-standing 
research links established through past research networks at the European level, 
where scientists involved in this proposal have participated (Constituents, Fundamental 
Forces and Symmetries of the Universe, MRTN-CT-2004-005104; The European 
Superstring Theory Network, MRTN-CT-2004-512194). The present research proposal 
has a different focus, with an emphasis on the AdS/CFT duality, and on its applications 
to strongly interacting field theories. 

 

With LHC at CERN, it is expected that in the forthcoming years Europe will lead the 
field of high energy particle physics. This proposed research programme will join 
European efforts to improve our understanding of strong interactions. One of the 
network coordinators, an expert in heavy ion physics, holds a position at the CERN 
theory group, therefore enabling a close coordination with activities at CERN. 

 

For several years European physicists have been organizing a number of conferences, 
summer schools and extended programmes on research areas that include the 
AdS/CFT duality. Examples for each of such activities are: Exploring QCD: 
Deconfinement, Extreme Environments and Holography, 20-24 August 2008 (Isaac 
Newton Institute for Mathematical Sciences, UK); Fifth Aegean summer School: From 
Gravity to thermal gauge theories, 21-26 September 2009 (Milos Conference Centre 
“George Iliopoulos”, National Technical University of Athens, Greece); AdS4/CFT3 and 
the Holographic States of Matter, 30 August – 5 November 2010 (The Galileo Galilei 
Institute for Theoretical Physics, Italy). Many other examples could be given. The 
Holograv Network will be a key player in planning and funding a consistent programme 
of workshops and summer schools in the theme of gauge/gravity duality. 

 

Proposed activities, key targets and milestones 

It is our intention with this programme to provide a clear funding channel to support this 
diverse but interlinked scientific community within Europe and across the wider 
International community. We wish to enable travel within Europe, so these groups can 
interact more often through staff and student exchanges, workshops, conferences and 
summer schools. We propose the following activities: 
 

1. Initiate a bi-annual international conference on the gauge/gravity duality of 
order 100 participants, with the first and second meetings taking place 



respectively in 2012 and 2014. This conference will also be open to the 
participation of scientists from countries not participating in the network. 
 
2. In the years of 2011, 2013 and 2015 we shall organize the network workshop 
with about 50-100 participants (this workshop is replaced by the above 
international conference in 2012 and 2014). 
 
3. Organize a yearly summer school led by young and bright European 
researchers. These schools will have a strong interdisciplinary character.  
 
4. Introduce a new type of small workshop, typically lasting for three days,  with 
up to 10 participants. These workshops aim at strengthening existing 
collaborations among European scientists in the field and at creating new ones. 
We expect to have six of such meetings per year. 
 
5. Enable European researchers, including graduate students, with an 
exchange and short term visitors‟ mobility programme for the benefit of active 
groups in the area of gauge/gravity duality. 

 
With the above proposed activities, the Holograv Network sets a number of objectives: 
 

1. To uncover new perspectives in strongly coupled systems over a wide range 
of physical applications, most notably particle physics and condensed matter 
physics. 
 
2. To further our understanding of long standing problems in quantum gravity 
and black hole physics. 
 
3. To create a consistent programme of conferences, workshops and summer 
schools in the field of gauge gravity/duality, led by the network. 
 
4. To play a key role in the training of graduate students and young Postdocs, 
with a particular emphasis on the interdisciplinary applications of the duality to 
different branches of physics. 
 
5. Through an active visitors programme and the creation of small working 
workhops, the network will strengthen collaborations among European 
researchers and also with researchers from world leading institutions that are 
also participating in this proposal. 

 

Duration 

60 months 

 

Budget estimate (in €) by type of activities and per year of the Programme 

The budget presented bellow is based on the activities described in the section 
proposed activities. A brief justification of each item is as follows: 
 

Conference: This will be a major conference with the duration of five days and a 
large number invited speakers (typically 30-40 communications). The budget for 
such an event will clearly exceed 50 k€, so it is expected that the organization 
will find other funding sources. 
 
Network Workshop: These workshops will be more specialized and centred on 
the European programme members than the above conference. There will be 



less speakers, and review lectures will also be included in the schedule. The 
proposed budget is 30 k€. 
 
Summer School: This yearly activity will be led by young bright researchers that 
have been giving significant contributions to the field. Considerable support will 
be provided for students to attend the school, justifying the proposed budget of 
30 k€.  
 
Small Workshops: This set of workshops will have a very light organization. 
Typically they will include up to five visitors and five researchers from the 
organizing institutions. We plan a budget of 5 k€ per meeting and 6 of such 
meetings per year. 
 
Exchanges and Visits: To enable a more continuous contact among 
researchers and students in the Holograv Network we plan a yearly budget of 
30 k€ for exchanges and visits. 
 
Coordination/Web site: The management of the network will be centralized on a 
Web site, allowing for easy remote access to the network coordinators.  

 
 
Budget estimate (in k€) 
 
Activity                                           2011       2012     2013      2014       2015 
 
Conference                                                     50                       50 
  
Network Workshop                          30            -           30            -             30 
 
Summer School                               30           30         30          30            30 
 
Small Workshops                            30           30         30          30            30 
 
Exchanges and Visits                      30           30         30          30            30 
 
Coord/Web site                               10             5           5            5              5 
 
Total                                              130         145       125        145          125 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Section III 

 
Envisaged Steering Committee members listed by country 
Belgium - Antoine Van Proeyen (KU Leuven)  
Cyprus - Nikolaos Toumbas (Cyprus U)  
Denmark - Niels Obers (Niels Bohr Institute, U Copenhagen)  
Finland - Keijo Kajantie (Helsinki Institute of Physics, U Helsinki) 
France - Vladimir Kazakov (LPTENS, Paris) - Principal applicant 
Germany - Johanna Erdmenger (Max Planck Institute for Physics in Munich) 
Greece - Elias Kiritsis (U Crete) 
Hungary - Zoltan Bajnok (Research Institute for Particle and Nuclear  Physics, 
Hungarian Academy of Sciences) 
Iceland - Larus Thorlacius (U Iceland, Science Institute) 
Ireland  - Sergey Frolov (Trinity College, Dublin)  
Italy - Massimo Bianchi (U Rome Tor Vergata) 
Poland - Romuald Janik (Institute of Physics, Jagiellonian U) 
Portugal - Miguel Costa (Faculty of Sciences, U Porto) 
Spain - Javier Mas (U Santiago de Compostela) 
Sweden - Joseph Minahan (Uppsala U) 
Switzerland - Urs Wiedemann (CERN) - Principal applicant 
The Netherlands - Erik Verlinde (U Amsterdam) 
UK - Nick Evans (U Southampton) - Principal applicant 

 

Programme Collaborations 

 

Belgium 

R. Argurio, F. Ferrari, B. Glenn, L. Houart, A. Kleinschmidt, H. Marc (UL Bruxelles) 

B. Craps, A. Sevrin (VU Brussel)  

F. Denef, W. Troost, A. V. Proeyen (KU Leuven)  

 

Cyprus 

N. Toumbas (Cyprus U) 

 

Denmark 

J. Ambjorn, C. Kristjansen, N. Obers, P. D. Vecchia (Niels Bohr Institute, U 
Copenhagen) 

F. Sannino (Center for Particle Physics Phenomenology, Syddansk U) 

 

Finland 

K. Kajantie, E. Keski-Vakkuri (Helsinki Institute of Physics, U Helsinki) 

 

France 

B. Julia, G. Policastro, V. Kazakov, J. Troost, K. Zarembo, (LPTENS, Paris) 

A. Dabholkar, Y. Dokshizer (LPTHE, Jussieu) 

I. Bena, G. Korchemsky, D. Kosower, I. Kostov, R. Peschanski, D. Serban (ITP, CEN, 
Saclay) 

J. Drummond, E. Sokatchev (ENS, Lyon) 

D. Israel (Institut d'astrophysique de Paris) 

F. Nitti (APC, Paris) 



 

Germany 

J. Erdmenger (Max Planck Institute for Physics in Munich) 

D. Luest (Arnold Sommerfeld Center, Ludwigs-Maximilians-University Munich and Max 
Planck Institute for Physics in Munich) 

M. Haack (Arnold Sommerfeld Center, Ludwigs-Maximilians-University Munich) 

J. Bartels, (II. Institute for Theoretical Physics, Hamburg U) 

V. Schomerus, I. Kirsch (Theory Group, DESY Hamburg) 

H. J. Pirner (Institute for Theoretical Physics, Heidelberg U) 

A. Schaefer (Physics Faculty, Regensburg U) 

J. Plefka (Institute for Physics, Humboldt U Berlin) 

M. Staudacher, N. Beisert, S. Theisen (Albert Einstein Institute Golm/Potsdam) 

 

Greece 

E. Kiritsis, T. Petkou (U Crete) 

I. Bakas (U Patras) 

A. Kehagias, K. Anagnostopoulos, E. Papantonopoulos (National Technical University, 
Athens) 

E. Floratos , N. Tetradis (U Athens) 

 

Hungary 

Z. Bajnok, J. Balog, A. Hegedus (Research Institute for Particle and Nuclear  Physics, 
Hungarian Academy of Sciences) 

L. Palla (Institute for Theoretical Physics, Eotvos U) 

 

Iceland 

E. Brynjolfsson, I. Shelykh, L. Thorlacius, T. Zingg (U Iceland, Science Institute) 
 
Ireland Sergey Frolov (Trinity College, Dublin) 

 

Italy 

M. Bianchi, F. Morales (U Rome Tor Vergata) 

S. Bellucci, A. Yeranian (NFN Frascati National Laboratories) 

D. Fioravanti (U Bologna) 

M. Cadoni, G. D'Appollonio (U Cagliari) 

D. Klemm (U Milano) 

A. Tomasiello, A. Zaffaroni (U Milano 'Bicocca') 

G. Dall'Agata, D. Sorokin (U Padua) 

G. Grignani (U Perugia) 

M. Bertolini (SISSA Trieste) 

 

Portugal 

M. Costa, C. Herdeiro (Faculty of Sciences, U Porto) 

V. Cardoso, J. S. Lemos (IST, Lisbon) 

 

Poland 

R.A. Janik, L. Hadasz, A. Wereszczyński (Institute of Physics, Jagiellonian U) 



Z. Jaskólski, P. Suchanek (Institute of Theoretical Physics, U Wrocław) 

M. Spaliński, P. Sułkowski (Soltan Institute for Nuclear Studies, Warsaw) 

J. Pawełczyk (Institute of Theoretical Physics, U Warsaw) 

 

Spain 

J. D. Edelstein, J. Mas, A. V. Ramallo (U Santiago de Compostela) 

M. Gómez Reino, Y. Lozano, M. A. R. Osorio (U Oviedo) 

J. Mañes (U Pais Vasco) 

M. A. Vázquez Mozo (U Salamanca) 

B. Janssen (U Granada) 

R. Emparan, J. Gomis, D. Mateos, J. Pons (U Barcelona) 

A. Pomarol (U Autónoma de Barcelona) 

P. Talavera (U Politécnica de Barcelona) 

J. Barbón, C. Gómez, K. Landsteiner, E. López, A. Sabio Vera, A. Uranga (U 
Autónoma de Madrid, IFT/UAM-CSIC) 

 

Sweden 

U. Danielsson, L.Freyhult, T. Klose, J. Minahan (Uppsala U) 

T. Harmark (Nordita, Stockholm) 

 

Switzerland  
L. Alvarez-Gaume, U. Wiedemann (CERN) 

M. Marino (U Geneve) 

 

The Netherlands 

J. de Boer, K. Skenderis, M.M. Taylor, E.P. Verlinde (U Amsterdam)   

K. Schalm, J. Zaanen (U Leiden)   

G. Arutyunov (U Utrecht) 

 

UK 

N. Evans (U Southampton) 

N. Dorey, M.B. Green, D. Tong (Cambridge U) 

R. Gregory, F. Krauss, C. S. Chu, K. Peeters, S. Ross, M. Zamaklar (Durham U) 

L. D. Debbio (U Edinburgh) 

N. Gromov, N. Lambert (Kings College London)  

J. Gauntlett, A. Hanany, C. Hull, A. Tseylin, T. Wiseman (Imperial College of London)  

R. Tatar (Liverpool U)  

P. Saffin (Nottingham U) 

J. March-Russel, A. Starinets, M. Teper (Oxford U)   

S. Ramgoolam, R. Russo (Queen Marry) 

T. Hollowood, P. Kumar, B. Lucini, C. Nunez (Swansea U) 



 

Global dimension 

The gauge/gravity duality is investigated in many world leading research institutions, 
involving a truly international community of scientists. As such, the participation of 
researchers from non-ESF in the Holograv Network is invaluable. Below is presented a 
list of countries and renowned scientist who agreed and are committed to participating 
in the network.  
 
Partners from non-ESF countries will be fully coordinated with all the network activities. 
Efforts will be made to seek funding from their own institutions and from national 
funding bodies, so as to contribute to their participation in the network activities. 
 
US  D. Teaney (SUNY, Stony Brook) - Coordinator 

H. Liu, K. Rajagopal (MIT) 
A. Karch, D. T. Son, L. Yaffe (Washington U)   
S. Gubser (Princeton U) 
Y. Kovchegov (Ohio State U) 

 
Canada R. Myers (Perimeter Institute) - Coordinator 

  A. Buchel, J. Gomis, P. Vieira (Perimeter Institute) 
  M. Van Raamsdonk, M. Rozali, G. Semenoff (British Columbia U) 
  P. Kovtun (Victoria U) 

 
India R. Gopakumar (HRI, Allahabad) - Coordinator 

A. Dhar, G. Mandal, S. Minwalla, S. Mukhi, S. Trivedi, S. Wadia (TIFR, Mumbai)  
D. Jatkar, A. Sen (HRI, Allahabad) 
J. David (Indian Institute of Science, Bangalore)  
S. Ashok, K. Narayan, N. Suryanarayana (Inst. of Math. Sciences, Chennai)  
A. Basu  (Institute of Physics, Bhubaneshwar)  
 

Israel Y. Oz (Tel-Aviv U) - Coordinator 
N. Itzhaki, J. Sonnenschein, S. Yankielowicz (Tel-Aviv U) 
S. Elitzur, A. Giveon, B. Kol, E. Rabinovici (Hebrew U) 
O. Aharony, M. Berkooz, A. Schwimmer (Weizmann) 
O. Bergman (Technion) 
R. Brustein (Ben-Gurion U) 

 
Japan K. Hashimoto (RIKEN) - Coordinator 

M. Natsuume (KEK) 
T. Sakai (Nagoya U) 
S. Sugimoto (IPMU) 

 
Korea P. J. Yi (KIAS) - Coordinator 

S. J. Rey (Seoul National U) 
B. H. Lee (Center for Quantum Spacetime) 
S. J. Sin (Hanyang U) 
D. K. Hong (Pusan U) 
K. Lee (KIAS) 

 
Russia L. Lipatov (St. Petersburg, INP) - Coordinator 

V. Velizhanin, G. Danilov (St. Petersburg, INP) 
V. Franke A. Manashov (St. Petersburg U) 
L. Faddeev, S. Derkachev (Steklov Math. Inst., St. Petersburg) 
A. Gorsky, Y. Makeenko (ITEP) 
A. Mironov, M. Vasil'ev (Lebedev Physical Institute) 
I. Arefieva (Steklov Mathematical Institute) 
A. Belavin (Landau Institute) 



 

Section IV: CVs 

 
Prof Nick Evans (School of Physics and Astronomy, University of Southampton, 
Southampton, UK, SO17 1BJ, evans@soton.ac.uk) 
 
Academic Record: First class BSc (Hons)  in Physics, University of Durham 1990. 
                                 PhD in theoretical particle physics, University of Southampton,            
                                1993.  
 
Appointments:  Postdoctoral Positions: Swansea (1994-5); Yale (1995-7);  Boston 
                           University (1997-9) 
                           PPARC Advanced Fellowship at Southampton University (1999-2004) 
                           Readership at Southampton University (2004-2007) 
                           Professorship at Southampton University (2007+) 
 
Publications: 62 papers, 18 conference proceedings.  
 
5 recent publications relevant to programme: 
 
1. Chemical Potential in the Gravity Dual of a 2+1 Dimensional System.  
    Nick Evans, Ed Threlfall, Phys.Rev.D79:066008,2009.  arXiv:0812.3273 [hep-th] 
2. The Thermal phase transition in a QCD-like holographic model. 
    Nick Evans, Ed Threlfall, Phys.Rev.D78:105020,2008. arXiv:0805.0956 [hep-th] 
3. Mesons in Gauge/Gravity Duals - A Review. 
    Johanna Erdmenger, Nick Evans,  Ingo Kirsch, Ed Threlfall . Eur.Phys.J.A35:81-    
    133,2008. arXiv:0711.4467 [hep-th] 
4. A Holographic model of hadronization. Nick Evans, Andrew Tedder,    
    Phys.Rev.Lett.100:162003,2008.  arXiv:0711.0300 [hep-ph] 
5. Chiral symmetry breaking and pions in nonsupersymmetric gauge / gravity duals. 
    J. Babington, J. Erdmenger , Nick J. Evans , Z. Guralnik, I. Kirsch, Phys.Rev.D69:    
    066007 ,2004.  hep-th/0306018 
 
Scientific Coordination Experience:   
 

 Organizer of 11 meetings and workshops including Trento Hadrons and Strings 
2004 & 2006, Newton Institute program 2007 & Beijng AdS/CFT and Novel 
Approaches to Hadron and Heavy Ion Physics program in KITPC 2009. 

 IoP HEPP group committee member 2000-2004. 

 PPARC Fellowship panel member 2005 

 Physics Recruitment and Outreach Officer, University of Southampton, 2004-9 
 



 
Prof Vladimir  Kazakov (l'Ecole Normale Supérieure et d'Université Paris-VI, 24, rue 
Lhomond 75231 Paris Cedex 05 – France, kazakov@physique.ens.fr) 
 
Academic Record: 1976:   graduated from State University at Gorki (USSR) 
                                 1981:   Ph.D. Landau Institute of Theoretical Physics, Moscow  
                                             (USSR) 
 
Appointments: 1978-84 : L.D. Landau Institute of Theoretical Physics, Academy of   
                           Sciences, Moscow (USSR),  researcher. 
                           1984-89 : Cybernetics Council, Academy of Sciences, Moscow  
                           (USSR), senior researcher. 
                           1989:  Invited Scientist, Ecole Normale Superieure, Paris, 
                           1990:    C.N.R.S. Research Associate, Ecole Normale Superieure,  
                            Paris 
                           1990-91:  Invited Professor,  Ecole Normale Superieure, Paris-6  
                            University. 
                           1991+   Full Professor, Ecole Normale Superieure, Paris-6 University. 
                           2003+ Senior Member of Institut Universitaire de France 
 
Awards:  Landau-Weizmann Award of the Weizmann Institute (Israel); Senior Member  
                of Institut Universitaire de France; Servant Award of French Academy of  
                Sciences; Humboldt-GayLussac Award (Germany)  
 
Publications: Over 100 scientific papers.  
 
5 recent publications relevant to programme: 
 
1. Integrability for the Full Spectrum of Planar AdS/CFT. Nikolay Gromov, Vladimir  
    Kazakov, Pedro Vieira, arXiv:0901.3753 [hep-th] 
2. Asymptotic Bethe ansatz from string sigma model on S**3 x R. Nikolay Gromov,  
    Vladimir Kazakov, Nucl.Phys.B780:143-160,2007. hep-th/0605026  
3. Complete spectrum of long operators in N=4 SYM at one loop. N. Beisert, V.A.  
    Kazakov, K. Sakai, K. Zarembo, JHEP 0507:030,2005. hep-th/0503200 
4. Classical / quantum integrability in non-compact sector of AdS/CFT.  
    V.A. Kazakov, K. Zarembo, JHEP 0410:060,2004. hep-th/0410105 
5. Classical/quantum integrability in AdS/CFT. V.A. Kazakov, A. Marshakov, , J.A.    
    Minahan, K. Zarembo, JHEP 0405:024,2004, hep-th/0402207 
 
Scientific Coordination Experience:   
 
 Organising committee for:   
 

 Workshop "Physics and Mathematics of the large N (Planar) Limit in Gauge 
Theory", Montréal (Canada),  5-10 january 2004, organizer. 

 Summer School ``Applications of random matrices in physics'', Les Houches,  
6-25 june 2004,  principal organizer. 

 Program ECOS-SUD, 2002-2004 (exchange with the Catolic University of 
Santiago, Chili), coordinator . 

 International Conference "Hecke Algebras,  Langlands program, Conformal 
Field Theory and Matrix Models", CIRM (Luminy, France), Juin 18 - Juillet 15, 
2006, principal organizer. 

 Itzykson meeting: "Integrability in gauge theory and string theory",  SPhT  
Saclay and ENS, June 18-22, 2007, principal organizer. 

 Meeting between Physicists and Mathematiciens: "Integrability and 
Supersymmetry", Strasbourg, May 29 - June 2, 2007, principal organizer. 



 
Dr Urs Wiedemann (CERN Theory Division, PH-TH, Case C01600, CERN, CH-1211 
Geneva 23, Switzerland, Urs.Wiedemann@cern.ch) 
 
Academic Record: PhD in theoretical particle physics, University of Cambridge,            
                                1994.  
 
Appointments:  Postdoctoral Positions: Regensburg University (1994-8); Columbia 
                           University (1998-9); CERN (1999-2005); SUNY, Stony Brook  
                           University (2005-2007) 
                           CERN Staff Member (2007+) 
 
Publications: Over 110 scientific papers. 
 
5 recent publications relevant to programme: 
 
1 What can be the role of AdS/CFT in the phenomenology of heavy ion collisions? Urs  
    Achim Wiedemann, Nucl.Phys.A805:274-282,2008. 
2. Stirring Strongly Coupled Plasma. Kazem Bitaghsir Fadafan, , Hong Liu, Krishna  
    Rajagopal, Urs Achim Wiedemann, Eur.Phys.J.C61:553-567,2009.    
    arXiv:0809.2869 [hep-ph]  
3. A Limiting velocity for quarkonium propagation in a strongly coupled plasma via  
    AdS/CFT. Qudsia J. Ejaz, Thomas Faulkner, Hong Liu, Krishna Rajagopal, Urs 
    Achim Wiedemann, JHEP 0804:089,2008. arXiv:0712.0590 [hep-th] 
4. Wilson loops in heavy ion collisions and their calculation in AdS/CFT.  Hong Liu,  
    Krishna Rajagopal, Urs Achim Wiedemann, JHEP 0703:066,2007, hep-ph/0612168 
5 Calculating the jet quenching parameter from AdS/CFT. Hong Liu. , Krishna  
    Rajagopal, Urs Achim Wiedemann, Phys.Rev.Lett.97: 182301,2006. hep- 
    ph/0605178 
 
Scientific Coordination Experience:   
 
 Organising committee for:   
 

 Hot Quarks 2004, New Mexico July 2004  

 Hot Quarks 2006 Sardinia, Italy, May 2006 . 

 Quark Matter 2009, Knoxville, Tennessee, USA on March 30 – April 4, 2009. 

 Beijng AdS/CFT and Novel Approaches to Hadron and Heavy Ion Physics 
program in KITPC 2009. 

 
 
 
 
 
 
 
 
 
 


