
ABSTRACT:  Over the last few decades, neuroscience and various associated disciplines have expanded enormously in terms of 
output, tools, methods, concepts, and large-scale projects. In spite of these developments, the principles underlying brain function 
and behavior are yet only partially understood. I wish to insist that brain functioning requires the understanding of behaviour, elu-
cidating the rules associated with all possible task realisations,rather than targeting the activity underlying a specific realization. A 
first step in that direction is taken by approaches focusing on dynamical structures underlying task performances, as exemplified 
by coordination dynamics. Its theoretical foundation owes much to Haken’s synergetics, which provides a formalism through 
which the degrees of freedom associated with high-dimensional systems may be effectively reduced to one or a few functional 
variables in the vicinity of phase transitions. The recent theoretical development of structured flows on manifolds (SFM) allows 
the employment to a potentially broader range of applications. I will explain the SFM framework and propose that the emergent 
two-tiered fast–slow dynamics may be a basic mathematical organization underlying the architecture of brain and behavior dy-
namics. Then I will illustrate along a few examples how this framework allows for the incorporation of notions cardinal to ecolog-
ical psychology. 
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The McGill Centre for the Convergence of Health and Economics (MCCHE) is a virtual world network of scientist, action and policy leaders promoting 
the weaving of digital-powered interdisciplinary science into person-centered  domain-specific solutions at scale to global challenges faced by traditional and 
modern economy and society worldwide. The MCCHE stimulates lasting collaborations that bridge the many divides in the market, economy, and society that 
are at the root of these most pressing modern challenges through collaborative of modular convergence innovation platforms.  
 

The Pittsburgh Supercomputing Center is a joint computational research center between Carnegie Mellon University and the University of Pittsburgh. 

Established in 1986, PSC is supported by several federal agencies, the Commonwealth of Pennsylvania and private industry. PSC provides university, govern-
ment, and industrial researchers with access to several of the most powerful systems for high-performance computing, communications, and data-handling 
available to scientists and engineers nationwide for unclassified research. PSC advances the state-of-the-art in high-performance computing, communications 
and informatics and offers a flexible environment for solving the largest and most challenging problems in computational science.  

About the series: The precision convergence series is launched to catalyze unique synergy between, on the one hand, novel partnerships across sciences, sec-
tors and jurisdictions around targeted domains of real-world solutions,  and on the other hand, a next generation convergence of AI with advanced research 
computing and other data and digital architectures such as PSC’s Bridges-2, and supporting data sharing frameworks such as HuBMAP, informing in a real 
time as possible the design, deployment and monitoring of solutions for adaptive real-world behavior and context.   

PRESENTER: Viktor Jirsa is Director of the Inserm Institut de Neurosciences des Systèmes at 
Aix-Marseille-Université in Marseille, France. Dr. Jirsa received his PhD in 1996 in Theoretical 
Physics and Applied Mathematics and has since then contributed to the field of Theoretical Neu-
roscience, in particular through the development of large-scale brain network models based on 
realistic connectivity. His work has been foundational for network science in medicine with 
translations to clinical applications. Dr. Jirsa serves as Chief Science Officer of the European 
digital neuroscience infrastructure EBRAINS and lead investigator in the Human Brain Project 
(HBP) (https://www.humanbrainproject.eu/). Dr. Jirsa has been awarded several international 
prizes for his research including the first HBP Innovation prize (2021) and Grand Prix de Re-
cherche en Provence (2018) and has published more than 160 scientific articles.  
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Laurette Dubé, PhD is the founding Chair and Scientific Director of the McGill Centre for the Conver-
gence of Health Economics. She holds the James McGill Chair of Consumer and Lifestyle Psychology 
and Marketing. Her work has been published in top disciplinary journals in Psychology, Management 
and Medicine as well as in multidisciplinary journals. She holds an MBA in finance, and a PhD in behav-
ioural decision making and consumer psychology. During her 2020-2021 sabbatical, she is a visiting 
scholar at the National Research Council of Canada and at the Pittsburgh Supercomputing Center, Carne-
gie Mellon, USA. https://thefutureeconomy.ca/interviews/ laurette-dube 

Co-Chairs: 

Sergiu Sanielevici, Ph.D. is Director of Support for Scientific Applications at the Pittsburgh Supercompu-
ting Center, a joint project of Carnegie Mellon University and the University of Pittsburgh. He has served 
as the Deputy Director of the Extended Collaborative Support Service of the US NSF XSEDE project and 
as the manager of its Novel and Innovative Projects program, fostering non-traditional and interdiscipli-
nary applications of advanced computing and data resources since 2011. He is currently the Principal In-
vestigator of the Bridges-2 project and co-Principal Investigator of the Neocortex project at PSC. Dr. 
Sanielevici is a proud alumnus of McGill University (Ph.D., Physics, 1986).  

Mark Daley is special advisor to the president on data strategy at Western University. He previously 
served as Western's associate vice-president (research). Daley holds joint faculty appointments in six de-
partments and is a member of the Brain and Mind Institute and the Rotman Institute of Philosophy, an 
associate scientist at the Lawson Health Research institute and a faculty affiliate of the Vector Institute for 
Artificial intelligence. He has published in mathematics, computer science, musicology, astrophysics, biol-
ogy and neuroscience.    
In 2013, Daley was selected as one of the inaugural University of Toronto science leadership fellows. He 
has been active in public science policy and the management and governance of advanced research com-
puting in Canada, including chairing the board of directors of Compute Ontario.  

Olaf Sporns earned a PhD in Neuroscience at Rockefeller University and conducted postdoctoral work at 
The Neurosciences Institute in New York and San Diego, after receiving an undergraduate degree in bio-
chemistry. Currently he is the Robert H. Shaffer Chair, a Distinguished Professor, and a Provost Professor 
in the Department of Psychological and Brain Sciences at Indiana University in Bloomington. Sporns 
holds adjunct appointments in the School of Informatics, Computing and Engineering, and in the School 
of Medicine. His main research area is theoretical and computational neuroscience, with a focus on com-
plex brain networks. In addition to over 275 peer-reviewed publications he has written two books, 
“Networks of the Brain” and “Discovering the Human Connectome”. He is the Founding Editor of 
“Network Neuroscience”, a journal published by MIT Press. Sporns received a John Simon Guggenheim 
Memorial Fellowship in 2011, and the Patrick Suppes Prize in Psychology/Neuroscience, awarded by the 
American Philosophical Society, in 2017. He is a Fellow of the American Association for the Advance-
ment of Science and the Society of Experimental Psychologists  

Panelists: 
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Scott Kelso, Ph.D. holds the Glenwood and Martha Creech Eminent Scholar Chair in Science at Florida 
Atlantic University (FAU) where he is also Professor of Psychology and Neuroscience, Biologi-cal Sci-
ences and Biomedical Sciences. Using a combination of brain imaging, behavioral methods, and compu-
tational modeling his research focuses on how people and brains are coordinated on multiple lev-els and 
for multiple functions, from cells to cognition and social behavior. His approach to understand-ing coor-
dination in living things is grounded in the physical concepts of self-organization and the mathematical 
tools of nonlinear dynamical systems, a theoretical and empirical framework that has ushered in the sci-
ence of coordination, Coordination Dynamics  

Debra Titone is a Full Professor of Psychology at McGill University, holds a Tier 1 Canada Research 
Chair in Language & Multilingualism, and currently serves as Associate Vice Principal Research at 
McGill. Her work addresses neurocognitive and social aspects of bilingualism using a variety of methods 
that include eye-tracking, standard cognitive tasks, and various neuroimaging methods. She has also been 
involved in equity, diversity, and inclusion efforts within Canadian cognitive science, having co-founded 
Women in Cognitive Science Canada.  

DK Panda is a Professor and University Distinguished Scholar of Computer Science and Engineering at 
the Ohio State University. He has published over 500 papers. The MVAPICH2 MPI libraries, designed 
and developed by his research group (http://mvapich.cse.ohio-state.edu), are currently being used by 
more than 3,200 organizations worldwide (in 89 countries). More than 1.56M downloads of this software 
have taken place from the project's site. This software is empowering many clusters in the TOP500 list. 
High-performance and scalable solutions for Deep Learning frameworks and Machine Learning applica-
tions are available from https://hidl.cse.ohio-state.edu. Prof. Panda is an IEEE Fellow and recipient of the 
2022 IEEE Charles Babbage Award. More details about Prof. Panda are available at http://www.cse.ohio
-state.edu/~panda.  

Ryan Webb's research integrates neuroscience, psychology, and economics to provide insight into con-
sumer behaviour. He is interested in how choices can be predicted using neural data, how our brains en-
code and perceive value, and how neural computations influence human (and monkey) choice behaviour. 
Ryan Webb is an Associate Professor at the Rotman School of Management at the University of Toron-
to, Director of the TD-Management and Data Analytics Lab, and on the editorial board 
of PNASnexus. He received a Ph.D. in Economics from Queen’s University and research fellowships 
at New York University and the California Institute of Technology 
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