PREFACE

The X V*" International Conference on Geometry, Integrability and Quantization
is a non-singular event. This annual conference became an important milestone in
the field of mathematics and theoretical physics, a needed continuation of a series
of successful events that began at Sts. Constantine & Elena Resort (near Varna,
Bulgaria) in September 1999. The conference series is organized by the Bulgarian
Academy of Sciences with gracious assistance at times from the European Mathe-
matical Society, and many other universities in the world. This year the conference
was organized by the Bulgarian Academy of Science in collaboration with Embry-
Riddle Aeronautical University (Daytona, USA) and Tokyo University of Science
(Tokyo, Japan). These meetings aim to provide a forum for researchers working
on the closely related domains of integrability, quantization, geometry, symme-
tries, gravitation and relativity, field theory and elementary particles, biophysics
and biomathematics, nonlinear science and partial differential equations.

The previous meetings were very well received and established a vivid and in-
creasing cooperation between mathematicians, physicists, and researchers in all the
above mentioned fields. For pure mathematicians the field of theoretical physics
was always the rich source of interesting structures, new problems, and open ques-
tions requiring a systematic approach. For the physicists and computer researchers
the interaction with pure mathematicians represents a source of enhancing specific
and deeper technical knowledge and a platform for exchanging problems and for
abstract research on theoretical fundamentals. All together this type of collabora-
tion between mathematics oriented scholars was always a great provider of new
insights.

With the organization of the 2013 Conference we hope to have contributed at fur-
ther progress in the topics diffusing on both sides of the boundary between symme-
tries and quantization. Papers were sought in a wide spectrum of areas, for instance
conservation laws, Darboux and Berezin transformation, group analysis of equa-
tions, Hamiltonian structure and integration on Lie groups, Rodrigues vectors in
relativity, Grassmannian Sigma models, superconductivity, nonlinear equations of
NLS type on Grassmann algebras, recursion operators, supergravitation, Hodge
theory, magnetic Kepler problems, special elastic curves and solutions, and many
others.



The organizers, and the Advisory, Scientific and Standing Committees guarantee-
ing wide coverage of subtopics and expertise in a variety of fields, selected 40
papers for a presentation as 30-minute talks. Almost all talk presentations appear
in this volume. Furthermore, there were three short Lectures Courses and two
Plenary Talks presented by the following invited speakers, respectively

e Some Recent Developments in Finding Systematically Conservation Laws
and Nonlocal Symmetries for Partial Differential Equations, George Bluman

o Group Analysis as a Microscope of Mathematical Modeling, Nail H. Ibrag-
imov

o Symmetries of Hamiltonian Dynamical Systems, Momentum Maps and Re-
duction, Charles-Michel Marle

o The Classical Magnetized Kepler Problems in Higher Dimensions, Guowu
Meng.
e Relativistic Hyperbolic Geometry, Abraham A. Ungar

As one can see the backbone structure of the Conference this year was a nonlinear
combination between the fascinating and so useful field of groups of transforma-
tions for differential equations, and differential geometry (hyperbolic, solitons on
Riemannian manifolds, and Hamiltonian systems on symplectic or Poisson mani-
folds). The papers assembled in this volume offer detailed descriptions of current
research in these fields. Moreover, some of them — in particular the lectures — in-
clude carefully crafted surveys of the specific field. The variety of topics illustrate
the numerous ramifications and the interplay of the theory of groups of symmetry,
differential geometry, and operator theory.

We wish to express our gratitude to the invited speakers and to all the authors and
participants of the conference contributing to the great success of the conference.
Thanks for all the constructive support, fast reports of the referees, sound advice by
the organizing committee, and many more. We want to express our deep thanks to
Dr. Mariana Hadzhilazova for her great help in organization and preparation of the
Proceedings. Last but not least, we would like to thank to Tokyo Science University
for the valuable support for publication of the present Proceedings volume.
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