CURRICULUM VITAE

Marko Robnik
September 11, 2014

e born on 17 Aug 1954 in Maribor, Slovenia

e 1961.9 - 1969.6 primary school in Maribor

e 1969.9 - 1973.9 high school in Maribor

e 1973.9 - 1975.9 physics undergraduate at University of Ljubljana

e 1975.9 - 1976.9 physics undergraduate at University of Hamburg

e 1976.9 - 1978.6 physics undergraduate at University of Ljubljana

e June 1978 received the Diploma Degree in physics at the University of
Ljubljana

e 1978.6 - 1978.9 research assistant at University of Ljubljana (Professor
Ivan Kuscer)

e 1978.9 - 1981.9 graduate student in physics and astrophysics at the Uni-
versity of Bonn, having a Ph.D. grant (Professor Wolfgang Kundt)

e September 1981 received the Ph.D. Degree (Dr.rer.nat.) at the Univer-
sity of Bonn (Professor Wolfgang Kundt)

e 1980.2 - 1984.12 Research Fellow (full position) at the Institut fiir As-
trophysik, University of Bonn

e 1984.1 - 1985.5 Research Associate (postdoc) at the Department of
Physics, H.H. Wills Physics Laboratory, University of Bristol, England (Pro-
fessor Michael V. Berry)

e 1985.5 - 1987.5 Research Associate in Theoretical Physics, an indepen-
dent academic staff position at the Department of Physics, University of
Bristol, England

e 1987.5 - 1988.8 Research Associate Professor at the Max-Planck-Institut
fiir Kernphysik, Heidelberg, Germany

e 1989.1 - 1989.6 Visiting Associate Research Professor, Institute for The-
oretical Physics, University of California, Santa Barbara, USA

e 1989.6 - 1990.6 Founding Director of CAMTP the Center for Ap-
plied mathematics and Theoretical Physics, University of Maribor, Maribor,
Slovenia

e 1990.6 - present Director of Research and Managing Director
of CAMTP the Center for Applied Mathematics and Theoretical Physics,
University of Maribor, Maribor, Slovenia; Director of the Summer Schools/
Conferences ”Let’s Face Chaos through Nonlinear Dynamics”.



e 12. Nov. 1997: recipient of the Highest State Award of the Republic
of Slovenia for the Scientific Research Work in Physics (DrzZavna Nagrada
za znanstveno-raziskovalno delo v letu 1997 za vrhunske dosezke na podrocju
fizike). This is the highest award for scientific work in the Republic of Slove-
nia.

e May 1998: Elected Full Professor of Physics at the University of Ljubl-
jana, Slovenia, Faculty of Mathematics and Physics.

e 9 - 23 November 1998: JSPS Fellowship visiting Professor (Japan
Society for the Promotion of Science) at Waseda University in Tokyo, Tokyo
Metropolitan University, and Kyoto University.

e 12 - 15 May 2000: Coorganizer and Local Organizer of the 1st WIGV-
Konferenz, CAMTP, University of Maribor, Maribor, Slovenia, together with
Professor Dr. Julius Wess (Initiative for the Support of Science in Former
Yugoslavia).

e 16 - 20 April 2001: Visiting Professor at the ”Osterakademie der Tech-
nischen Universitdt Miinchen”, Novacella/Neustift, Southern Tyrol.

e Visiting Research Professor at ATR - Advanced Telecommunications
Research Institute International, Seika-cho, Kyoto, Japan, November 2005.
e Lecturer at the I. SOCRATES Workshop at the University of Mar-
burg, Germany, 1 - 5 March 2004.

e Lecturer at the III. SOCRATES Workshop at the University of Mar-
burg, Germany, February 2008.

e 15-18 May 2012: Coordinator of the 1st Out of the Box Confer-
ence, Innovative ways to improve the culture of living, University of Maribor,
Slovenia.

¢ 9 November 2012: Elected Member of the European Academy of
Sciences and Arts, Salzburg

e 6 September 2014: Leonhard Euler Prize of the International
Society of Difference and Differential Equations

RESEARCH FIELDS: variety of topics in theoretical physics and math-
ematical physics, especially in nonlinear dynamics of classical and quantum
chaotic systems, statistical properties of dynamical systems, WKB theory,
also theoretical astrophysics.

Brief description of research topics in approximately temporal or-
der:

e Studies of wave propagation in inhomogeneous layered media.

e Studies of reflection of sound waves on the liquid-gas interface, in regimes
from hydrodynamical approximation to the Knudsen gas, and proposal for a
measurement of condensation coefficient using this effect, i.e. measuring the
reflection coefficient of sound waves.



e Physical processes in astrophysics: the structure of magnetic field (lines)
of a point dipole confined by a diamagnetic disc; energy spectrum of hydro-
gen in strong magnetic field; changing orientation of dipole and spin axes in
binary X-ray pulsars; equation of state of hydrogen at high pressures and tem-
peratures; some evolutionary consequences of shock-induced star formation;
propagation of relativistic plasma (pulsar) waves: global nonlinear aspects.
e Nonlinear dynamics: demonstrating that the hydrogen atom in strong
magnetic field is a generic (mixed type) nonintegrable system, covering all
regimes from integrable to fully chaotic; the algebraic quantisation of the
Birkhoff-Gustavson normal form; its application to the energy spectrum of
hydrogen atom in strong magnetic field.

e Nonlinear dynamics: variety of billiard studies: quadratic conformal map
of a unit disc (the so-called Robnik billiard); billiards in magnetic fields;
perimeter corrections to the Landau diamagnetism.

e Nonlinear dynamics: quantum chaos: quantum spectrum and its statis-
tical properties and eigenfunctions of the so-called Robnik billiard; studies
of semiclassical level spacings distribution in mixed type regime (the so-
called Berry-Robnik distribution and statistics was derived); studies of the
Aharonov-Bohm billiards with broken antiunitary symmetries; general the-
ory of the relevance of the antiunitary symmteries;

e Mathematical physics: an extremum property of the n-dimensional sphere:
the ground eigenvalue of the n-dim Laplacian of a volume element of fixed
size of the volume is the lowest for the sphere; some properties of nodal cells.
e Nonlinear dynamics of classical nonintegrable Hamiltonian systems: Im-
proved accuracy of the Birkhoff-Gustavson normal form and its convergence
properties; On the pade approximations to the Birkhoff-Gustavson normal
form.

e Nonlinear dynamics and statistical physics: Energy transport and detailed
verification of Fourier heat law in a chain of colliding harmonic oscillators.
e Nonlinear dynamics: quantum chaos: numerical demonstration of the va-
lidity of the Berry-Robnik distribution in billiard systems; statistics of matrix
elements; analysis of the accuracy of the semiclassical approximations; energy
level statistics and localization in sparsed banded random matrix ensemble;
on the applicability of the energy level dynamics for the Hamiltonian systems
in the transition region between integrability and chaos; series of papers on
quantum chaos in mixed-type systems.

e Theoretical physics: the relation between the algebraic complexity, incom-
putability and chaotic behaviour in dynamical systems.

e Mathematical physics: studies in rigorous WKB theory with the exact
explicit solution of the recursion relation to all orders with applications in
almost all solvable 1D potentials.

e Nonlinear dynamics: random statistical properties of dynamical systems:
How to measure the size of the chaotic components; General Poissonian
model of diffusion in chaotic components



e Nonlinear dynamics: quantum chaos: On spectral statistics of classically
integrable systems.

e Mathematical physics and applied mathematics: On Urabe’s criteria of
isochronicity; On the Green function of linear evolution equations for a re-
gion with a boundary.

e Nonlinear dynamics: quantum chaos: Intermediate E(k,L) statistics in the
regime of mixed classical dynamics: high-accuracy confirmation of the Berry-
Robnik distribution; systems in mixed type regime: theory and microwave
experiments.

e Mathematical physics: Atoms in strong magnetic fields : some new ana-
lytic results; two-dimensional hydrogen atom in a strong magnetic field.

e Nonlinear dynamics: quantum chaos: studies of quantum (non)integrability.
e Nonlinear dynamics and mathematical physics: time-dependent linear os-
cillator (exact theory) and paradigmatic nonlinear oscillators: their statistical
properties (of the energy evolution).

e Nonlinear dynamics: quantum chaos: Some generic properties of level spac-
ing distributions of 2D real random matrices.

e Nonlinear dynamics: quantum chaos: Expanded boundary integral method
and chaotic time-reversal in quatum billiards.

e Nonlinear dynamics: quantum chaos: Semiempirical theory of level spac-
ing distribution beyond the Berry-Robnik regime : modeling the localization
and the tunneling effects.

e Mathematical physics related to the string theories: Gravity trapping on a
finite thickness domain wall : an analytic study.

e Nonlinear dynamics: classical chaos: time-dependend dynamical systems,
Fermi acceleration and their statistical properties, structures in the phase
space and in parameter space, boundary crisis.

SELECTION OF MOST IMPORTANT ORIGINAL RESEARCH
PAPERS

BERRY, Michael V., ROBNIK, Marko. Semiclassical level spacing when
regular and chaotic orbits coexist. J. phys. A, 1984, vol. 17, str. 2413-2421.
(333 citations)
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BERRY, Michael V., ROBNIK, Marko. Statistics of energy levels without
time-reversal symmetry: Aharonov-Bohm chaotic billiards. J. phys. A, 1986,
vol. 19, str. 649-668. (169 citations)
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(60 citations)
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GROSSMANN;, Siegfried, ROBNIK, Marko. Some generic properties of level
spacing distributions of 2D real random matrices. Z. Nat.forsch., A J. phys.
sci., 2007, vol. 62a, no. 9, str. 471-482.

PAPAMIKOS, Georgios, ROBNIK, Marko. Statistical properties of 1D time-
dependent Hamiltonian systems: from the adiabatic limit to the parametri-
cally kicked systems. J. phys., A, Math. theor. (Print), 2011, vol. 44, str.
315102-1 - 315102-29. http://iopscience.iop.org/1751-8121/44/31/315102/,
doi: 10.1088/1751-8113/44/31/315102.
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MANOS, Thanos, ROBNIK, Marko. Survey on the role of accelerator modes
for anomalous diffusion : the case of the standard map. Physical review.
E, Statistical, nonlinear and soft matter physics, ISSN 1550-2376. [Online
ed.], 2014, vol. 89, iss. 2, str. 022905-1 - 022905-12, graf. prikazi, doi:
10.1103 /PhysRevE.89.022905. [COBISS.SI-ID 77280257]

ANDRESAS, Dimitris, BATISTIC, Benjamin, ROBNIK, Marko. Statisti-
cal properties of one-dimensional parametrically kicked Hamilton systems.
Physical review. E, Statistical, nonlinear, and soft matter physics, ISSN
1539-3755, 2014, vol. 89, no. 6, str. 062927-1-062927-14, graf. prikazi, doi:
10.1103 /PhysRevE.89.062927. [COBISS.SI-ID 78977281]

BATISTIC, Benjamin, MANOS, Thanos, ROBNIK, Marko. The interme-

diate level statistics in dynamically localized chaotic eigenstates. Euro-
physics letters, ISSN 0295-5075, 2013, vol. 102, no. 5, str. 50008-1-50008-6.
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BATISTIC, Benjamin, ROBNIK, Marko. Dynamical localization of chaotic
eigenstates in the mixed-type systems: spectral statistics in a billiard system
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Mathematical and theoretical, ISSN 1751-8113, 2013, vol. 46, no. 31, str.
315102-1-315102-17. http://iopscience.iop.org/1751-8121/46/31/315102 /pdf/1751-
8121.46-31_315102.pdf, doi: 10.1088/1751-8113/46/31/315102. [COBISS.SI-

ID 75147009]
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tems: spectral statistics and localization measure in the kicked rotator as

a paradigm for time-dependent and time-independent systems. Physical re-
view. E, Statistical, nonlinear and soft matter physics, ISSN 1550-2376.
[Online ed.], 2013, vol. 87, iss. 6, str. 062905-1 - 062905-17, graf. prikazi.
http://pre.aps.org/pdf/PRE/v87/i6 /062905, doi: 10.1103/PhysRevE.87.062905.
[COBISS.SI-ID 74771713]

BATISTIC, Benjamin, ROBNIK, Marko. Quantum localization of chaotic
eigenstates and the level spacing distribution. Physical review. E, Statisti-
cal, nonlinear and soft matter physics, ISSN 1550-2376. [Online ed.|, 2013,
vol. 88, no. 5, str. 052913-1 - 052913-7, doi: 10.1103/PhysRevE.88.052913.
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GRUBELNIK, Vladimir, LOGAR, Marjan, ROBNIK, Marko. Quantum
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ORGANIZER

e Director of the International Summer Schools/Conferences ”Let’s
Face Chaos through Nonlinear Dynamics” in Ljubljana (1993 and 1994, and
Maribor (1996, 1999, 2002, 2005, 2008, 2011 and 2014).

e Since 2000 Co-Organizer and Co-Director of European Advanced
Studies Conferences, jointly with Professor Tassos Bountis, Patras,
and Dr. Andreas Ruffing, TUM Munich (Bexbach, Germany 2000;
Otocec, Slovenia 2001; Trakoscan, Croatia 2002, Novacellla, Italy 2003; Pa-
tras and Ancient Olympia 2004, Maribor 2005, Novacella, Italy 2006, Hom-
burg, Germany 2007, Maribor 2008, Homburg, Germany 2014).

e 12 - 15 May 2000: Coorganizer and Local Organizer of the 1st WIGV-
Konferenz, CAMTP, University of Maribor, Maribor, Slovenia, together with
Professor Dr. Julius Wess, Ludwig Maximilian University, Munich and Max-
Planck-Institute for Physics, Munich. (Initiative for the Support of Science
in Former Yugoslavia).

e Since 1999 Co-Organizer and Co-Director of Slovenia-Japan Sem-
inars, jointly with Professor Yoji Aizawa, Waseda University, Tokyo
So far 13 meetings: Maribor 1999; Maribor 2002; Tokyo November 2002;
Maribor, July 2003; Tokyo and Kyoto November 2003; Maribor July 2005;
Novacella, Italy October 2006; Maribor July 2007; Osaka November 2007;
Maribor July 2008; University of Tokyo November 2008; Maribor October
2009, Tokyo and Osaka 2010. Typically 3 working days per event and place.
e Since 2002 Director and Organizer of the Symposia of Physicists
at the University of Maribor (since December 2002 every year in Decem-



ber, 3 working days).

e Organizer of the II. SOCRATES Workshop at the University of
Maribor, CAMTP, September 2004, and IV. SOCRATES Workshop, Febru-
ary 2009.

e Coordinator of the 1st Out of the Box Conference, Innovative ways
to improve the culture of living, University of Maribor, Slovenia, 15-18 May
2012.

MEMBERSHIPS

Member of the European Academy of Sciences and Arts, Salzburg
German Physical Society

European Physical Society

Society of Mathematicians, Physicists and Astronomers of Slovenia
Royal Astronomical Society

HONOURS

e Preseren Faculty Award for undergraduate research, University of Ljubl-
jana, 1978.

e Recipient of the State Award of the Republic of Slovenia for the Scientific
Research Work in Physics (Drzavna Nagrada za znanstveno-raziskovalno delo
v letu 1997 za vrhunske dosezke na podrocju fizike). This is the highest award
for scientific work in the Republic of Slovenia (November 1997).

e JSPS Fellowship visiting Professor (Japan Society for the Promotion of Sci-
ence) at Waseda University in Tokyo, Tokyo Metropolitan University, and
Kyoto University (November 1998).

e Member of the European Academy of Sciences and Arts, Salzburg, 9
November 2012.

e 6 September 2014: Leonhard Euler Prize of the International Society of
Difference and Differential Equations.

PUBLICATIONS

More than 146 papers, among them 120 original research papers in inter-
national journals

More than 3603 citations (Google Scholar), h-index=30, i10-index=64

The most cited paper having more than 414 citations.

Editor and/or Co-Editor of more than 10 volumes (Proceedings of interna-
tional conferences)

INVITED TALKS AT INTERNATIONAL CONFERENCES AND



RESEARCH VISITS WITH SEMINAR OR COLLOQUIUM
More than 100, worldwide, every year about 4 events

MEMBER OF EDITORIAL BOARDS OF INTERNATIONAL JOUR-
NALS

Open Systems and Information Dynamics (OSID)
Nonlinear Phenomena in Complex Systems (NPCS)
Discrete Dynamics in Nature and Society (DDNS)

REFEREE

Referee for the variety of international journals: Phys.Rev.Lett., Phys.Rev.A,
Phys.Rev.E, J.Phys.A: Math.Theor., Phys.Lett.A, Phys. Scripta, Europhys.Lett.,
New J. Phys.

PhD STUDENTS

Prof.Dr. Tomaz Prosen, now University of Ljubljana, Slovenia, 1995
Prof.Dr. Gregor Veble, now University of Nova Gorica and Pipistrel, Slove-
nia, 2001

Dr. Gregor Vidmar, now Institute for Civil Engineering of the Republic of
Slovenia, Ljubljana, Slovenia, 2008

Dr. Georgios Papamikos, now University of Kent, England, 2011

Dr. Diego Fregolente Mendes de Oliveira, University of Erlangen, Germany,
2012

in preparation:

Benjamin Batisti¢, expected 2014
Dimitrios Andresas, expected 2014
LANGUAGES

Slovenian, English, German, Serbian and Croatian, and Russian

OTHER DETAILS, esp. on CAMTP: http://www.camtp.uni-mb.si/



