Preface
We present a brief report on the conference, a summary of the proceedings,
and a discussion on the field of nonlinear science studies and its current
frontiers.
The third of the Perspectives in Nonlinear Dynamics meetings, PNLD 2010,
was held in Bangalore, India, from July 26 to 29, 2010 as a temporal – rather
than spatial – satellite to STATPHYS 24 conference held in Cairns, Australia.
The linkage between the PNLD conferences and the Statphys started in 2004:
PNLD 2004 was held in Chennai, and STATPHYS 22 was held in Bangalore.
PNLD 2007 was held in Trieste, Italy as satellite to STATPHYS 23, which was
held in Genoa.
Given that much of the initial impetus to study nonlinear dynamical systems arose from considerations of statistical physics, the connection between
the two families of meetings has worked to our advantage, helping to focus
attention and helping to highlight important issues in nonlinear science
studies in a sustained manner.
PNLD 2010 was held under the auspices of the International Centre for
Theoretical Sciences Bangalore as a part of the ICTS Nonlinear Sciences
Perspectives Programme from 21 to 29 July. This had two components, a
workshop on Quantum Chaos that was held from 21 July to 25 July at IIT
Madras, Chennai and the PNLD conference, that was held in Bangalore from
26 to 29 July 2010.
The present volume contains the proceedings of the conference which, like
its predecessors, was an appropriate occasion for a discussion of the current
status of the field. The meeting highlighted nonlinear science research, and
turned out to be an extremely useful forum for discussing emerging research
directions, and presenting current research. A special effort was made at this
conference to highlight the work of young Indian researchers.
The scientific program for the meeting consisted of 38 invited talks, 12
contributed talks, and also a poster session. The conference attracted 100
participants from 12 countries.
The papers in this issue reflect the diversity of the talks in the conference and are organized in four sections: Quantum chaos, Biological systems,
Synchronization, Coupled systems and networks, and Nonlinear waves and
solitons.
The section on quantum chaos contains some exciting papers. Denis Ullmo
and coauthors discuss the Kondo effect and mesoscopic fluctuations, and
M Znidaric discusses quantum transport in 1D systems, a topic of recent
research interest. The section is rounded off by a paper on the classically
induced suppression of energy growth in a system by Pal and Santhanam.
In addition to these, the talks in the quantum chaos section of the conference contained excellent talks on quantum transport by A Buchleitner and
T Dittrich.
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The second section on biological physics is well represented by six papers.
Here, Manchanda, Singh and Ramaswamy discuss the dynamics of extended
nodes on random graphs, a model representation of a neuronal network;
Kolwankar, Ren, Samal and Jost analyse the learning and structure of a neuronal network; and Sinha and Poria discuss multiple time-scales and modular
organization in a hierarchical network. Talks by A Politi and T Geisel at the
conference addressed similar issues. The remaining three papers address
slightly different themes: Nandini Chatterjee Singh discusses measures to
study the complexity of sound, Garg and Deo discuss matrix models of RNA
folding, and Maithreye, Suguna and Sinha discuss the collective dynamics
of cellular systems. In addition to the papers that appear here, other talks on
this theme at the conference included the dynamics of insect flight (SP Sane),
of populations, such as drosophila (S Dey and A Joshi), food webs (T Gross),
and other biological networks (M Carmen Romano and S Jalan).
The third section on synchronization, coupled systems and networks, also
contains six papers. Here Fatihcan Atay discusses synchronization and
emergence in complex networks; Shrimali and Sharma discuss the synchronization of indirectly coupled oscillators; Saxena, Prasad and Ramaswamy
discuss the effect of finite response times in coupled dynamical systems;
Sethia, Sen and Atay discuss the effects of delays in phase-locked oscillator
systems; Ambika and Amritkar discuss delayed or anticipatory synchronization in one-way coupled systems. Kacchvah and Gupte discuss a somewhat
different topic from these themes, viz. avalanche distributions in load-bearing
hierarchical networks, and the identification of a critical case. In addition to
the contributions here, the conference had talks on the synchronization in
growing media (C K Chan), chemical reaction cells (P Parmananda).
The fourth set of topics is nonlinear waves and solitons, and contains a
mixed bag of themes. Here, Segej Flach and collaborators discuss the thermal conductivity of disordered chains; Krishna Mohan discusses the stability
of breather solutions; B K Goswami discusses Toda oscillators; Porsezhian
and Raja discuss solitons in photonic crystals; and Balakrishnan and Satija
discuss solitons in Bose–Einstein condensates. The paper of Das and collaborators has a different focus, viz. the analysis of inhomogeneous EMHD
plasma, and that of Guha et al on the role of the Jacobi multiplier and
isochronous systems.
The conference also had representation from fluid mechanics.There were
talks by M K Verma on Rayleigh–Benard convection; by R Govindarajan on
hydraulic jumps; by U Feudel on the coagulation and fragmentation of inertial
particles in fluid flows. Unfortunately, none of these are represented here. We
also miss the contribution of B Kahng on the unusual percolation transition;
of V Balakrishnan on extreme value statistics; of G Ananthakrishna on stickslip systems; of C Dasgupta on chaos in complex fluids; and of A Apte on
data assimilation in complex systems.
It will also not be out of place to mention the programme of the workshop which preceded the PNLD 2010 conference and was held in IIT Madras
from 21 July to 24 July 2010. This was concentrated on one of the themes
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of PNLD 2010, namely Quantum Chaos and Quantum Information and had 25
invited talks, of which four were in the nature of reviews. The workshop saw
the coming together of several different communities, in particular nonlinear dynamics/quantum chaos, quantum information and condensed matter
physicists. The workshop attracted participation from students, post-doctoral
fellows and young researchers, as well as several senior researchers.
Both the conference and the workshop would not have been possible without the generous support of the International Center for Theoretical Sciences,
Bangalore. ICTS provided generous financial support and Prof. Spenta
Wadia, Director, ICTS, was kind enough to inaugurate the conference and
share his vision for ICTS with us, the conference participants. We take this
opportunity to record our thanks to him and the staff of ICTS for their generous help towards all aspects of this conference. Last, but above all, we
would like to place on record our heartfelt thanks to the people who worked
the hardest for the organization of this conference, viz. the local organizer,
G Rangarajan and his team members Sushma and Shakuntala.
To summarize, the Nonlinear Sciences Perspectives 2010 programme was
extremely successful. Both the workshop and the conference parts of the
conference complemented each other very well. The programme resulted in
lively discussions and has already led to several fruitful collaborations. The
Indian Academy of Sciences has kindly agreed to bring out the proceedings
in the present issue of the journal Pramana. We hope this conference will
have a lasting contribution to the nonlinear dynamics activity in this country.
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