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Catherine Sulem is Professor of Mathematics at the University of Toronto. She received her Doctorat d'État from the Université de
Paris-Nord in 1983 and held a CNRS position at the École Normale Supérieure in Paris before coming to the University of Toronto in
1990. Together with Pierre-Louis Sulem, she wrote the monograph, The Nonlinear Schrödinger Equation: Self-Focusing Instability
and Wave Collapse, which first appeared in 1999. She was awarded the Krieger-Nelson Prize of the Canadian Mathematical Society
(CMS) in 1998, and was elected Fellow of the Royal Society of Canada in 2015. 
 
Sulem was elected an Inaugural Fellow of the American Mathematical Society (AMS) in 2013, and of the CMS in 2018. She has served
on the editorial boards of several journals, including Canadian Journal of Mathematics (1999–2005), SIAM Journal on Mathematical
Analysis (2001--2010), and Proceedings of the AMS (since 2013)

AWM-SIAM Sonia Kovalevsky Prize Lecture: The Dynamics of Ocean Waves by Catherine Sulem. Courant Institute of Mathematical
Sciences, New York University, USA 
 
(19:15 to 20:00. Room: Saló d’Actes Manuel Sanchis Guarner - FT)

Some case studies in environmental and industrial mathematics by Alfredo Bermúdez de Castro. Universidad de Santiago de
Compostela, Spain 
 
8:30 - 9:15. Room: Marquee MA
 
Alfredo Bermúdez de Castro is a Professor of Applied Mathematics at the University of Santiago de Compostela (USC) and
coordinator of the Research Group in Mathematical Engineering (mat+i). Bermúdez is a key figure in the development of Applied
Mathematics in Spain for the past 40 years. His most internationally recognized achievements are related to the field of
computational methods and their application to solve real industrial problems. His activity in this area has led to a continuous
flow of innovative and diverse projects with the industrial sector in Spain and abroad, in fields as diverse as fluid and solid
mechanics, combustion, electromagnetism, acoustics, metallurgy, environment, chemical kinetics, finance, noise control theory
and optimization.
 
"A particular characteristic of mathematics is its transversal nature as it is considered as the language to rigorously formalize
most of scientific knowledge", he says. "This property gives mathematics a special attraction that is difficult to find in other areas
of knowledge: if you learn mathematics you will have a powerful tool to approach any other scientific discipline".

I N V I T E D  S P E A K E R S _  

High-Dimensional Operator Equations - Error Control and Complexity by Wolfgang Dahmen. University of South Carolina, Columbia,
USA 
 
8:30 - 9:15. Room: AULA MAGNA - ME
 
Wolfgang Dahmen is currently a chaired professor in mathematics at the University of South Carolina. His research interests are in
Approximation Theory, Numerical, Applied and Harmonic Analysis as well as interdisciplinary applications. Together with his
collaborators he has developed adaptive and nonlinear solution concepts in a variety of contexts such as image and data analysis,
machine learning as well as the numerical solution of singular integral and partial differential equations, and model reduction.
 
"In view of an increasingly complex global world, executing democracy requires better andbetter judgement which in turn is only
possible through improved understanding", says Dahmen. "Mathematics provides a natural "training platform" and, on the other
hand, mathematics has more and more impact on day-to-day life through technological advances and communication media. Not
understanding one's environment increases precariousness and eventually causes unrest".
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TUESDAY RECAP

Carlos Conca (Universidad de Chile) delivered an illuminating talk, devoted to modelling some fundamental aspects of our sense of smell. If one thinks of it as the conversion
of chemical information floating in the air into an electrical signal going into our brain, it turns out that such a signal is generated by an interchange of charged ions across the
cellular membrane of certain filaments within our nose (cilia). This interchange of ions takes place through so-called CNG channels, and the crucial equation in the analysis is
an integral one describing the total average current as a function of the density of CNG channels.
 
Since this latter density is difficult to obtain experimentally, the integral equation is interpreted as an inverse problem where, given the current, the spatial distribution of CNG
channels must be recovered. The main mathematical tool to solve this problem is the Mellin transform, which allows to re-write the inverse problem as a convolution
equation, for which an invertibility theorem is then obtained by, among other things, estimating the transform of the integral equation's kernel on vertical lines.
 
One of the remarkable features of the analysis is that all its desirable theoretical outcomes (existence, uniqueness, stability,...) only hold if the kernel of the integral equation is
taken to be a so-called `disrupted version' of the classical, continuous Hill function which describes the probability of opening a CNG channel as a function of the
concentration of certain chemicals. This disrupted version roughly coincides with the Hill function for small concentrations, but suddenly jumps and becomes equal to one
once it crosses a certain critical threshold. Thus, it seems that both the mathematical model and the subsequent analysis perfectly match this thresholding effect, which has
already been observed in other biological contexts.
 
James Sethian delivered a nice talk on the challenging problems posed by tracking boundaries or interfaces in situations where they move according to geometry and
physics. He posed examples in the shape of snowflakes, flames or bubbles. He proposed the level set method as an appropriate tool for such problems and showed some
spectacular numerical experiments in industrial foams and rotating bell sprays simulations for painting cars.
 
Isabelle Gallagher delivered her lecture entitled "From particle systems to the Boltzmann equation”, trying to give an answer to Hilbert's 6th problem. She has discussed the
derivation of the Boltzmann equation, as the limit of a many-particle system describing a fluid when the number of particles goes to infinity. This provides a bridge between
the microscopic description of a fluid by Newton’s law and the Navier-Stokes equations describing the fluid at a macroscopic scale.
 
In the ERC Special Panel, the President of the European Research Coincil, Jean-Philippe Bourguignon, and ERCEA Scientific Officer María Teresa González made a survey on
the different funding opportunities and some general information on the different research programmes and funding schemes offered by the ERC.  Martin Burger and Peter
Bühlmann explained their experiences as ERC grantees. Finally Maria J. Esteban and José Antonio Carrillo de la Plata gave some insights on the work of panel members. Some
areas where improvements in the system can be made were raised and discussed among panel participants and the audience.

H I G H L I G H T S  F R O M  T A L K S

Scalable Solvers for Computational Science and Data Science: Multilevel, Nonlinearly Preconditioned, and Parallel-in-Time by
Hans De Sterck. University of Waterloo, Canada 
 
8:30 - 9:15. Room: Saló d’Actes Manuel Sanchis Guarner - FT
 
Hans De Sterck is a Professor of Computational and Applied Mathematics at the University of Waterloo, Canada. His main area of
research is high-performance numerical methods for computational science and data science.
 
His research focuses on developing fast, accurate and scalable computational methods with applications in science, engineering
and technology. This includes multilevel methods for linear systems and Markov chains, high-order accurate methods for
nonlinear systems of hyperbolic PDEs, and nonlinearly preconditioned optimization methods for tensor decompositions, with
applications ranging from parallel computational fluid dynamics to big data processing and computational social science.

9:30 - 10:15 am

Progress in Modeling of Asteroid-Generated Tsunamis by Marsha Berger. Courant Institute, NYU, New York, USA 
 
9:30 - 10:15. Room: AULA MAGNA - ME
 
Marsha Berger is a professor at the Courant Institute of Mathematical Sciences, at New York University. Her research has focused on
adaptive and Cartesian mesh methods for computational fluid dynamics. She is a SIAM fellow and a member of both the National
Academy of Sciences and the National Academy of Engineering. She is also a member of the Cart3D team that won NASA's
Software of the Year award in 2002 and IEEE's Fernbach award in 2004. Marsha earned her M.S and Ph.D. at Stanford University.
 
"I was a math undergraduate, then I worked for a few years as a scientific programmer at a national laboratory doing simulations of
Lake Michigan", says Berger. "I loved the work, and went back to graduate school to learn more about it".

Statistical Robustness, Stability and Interpretability of Algorithms by Peter Bühlmann. ETH Zurich, Switzerland 
 
09:30 - 10:15. Room: Marquee MA
 
Peter Bühlmann is Professor of Mathematics and Statistics and has been Chair of the Department of Mathematics at ETH Zurich
from 2013-2017. He studied mathematics at ETH Zurich and received his doctoral degree in 1993 from the same institution. He was
a Postdoctoral Research Fellow in 1994-1995 and a Neyman Assistant Professor from 1995-1997at UC Berkeley.
 
His main research interests are in high-dimensional and computational statistics, machine learning, causal inference and
applications in the bio-medical field.
 
He has guided 25 doctoral students to date. He has been a highly cited researcher in mathematics in the last several years. He is a
Fellow of the Institute of Mathematical Statistics and of the American Statistical Association, he was an invited speaker at the ICM
2018 and was awarded in 2017 with a Doctor Honoris Causa from the Université Catholique de Louvain.

How Cryptographic Protocols help Design Healthy Society by Kazue Sako. Security Research Labs NEC, Japan 
 
09:30 - 10:15. Room: Saló d’Actes Manuel Sanchis Guarner - FT
 
Kazue Sako received her BS and Ph.D degrees from Kyoto University. Her research interest is in cryptographic protocols that
enhance privacy and fairness (e.g. electronic voting protocols, group signature schemes, digital lottery systems and blockchain
applications). In order to promote the use of anonymous authentication, she edited ISO/IEC 29191 and ISO/IEC 20008-2 in ISO/IEC
JTC1 SC27 (Information Security Techniques). 
 
She serves as an Expert in ISO TC 307 (Blockchain and Distributed Ledger Technology). She served as Program co-Chair/ Chair for
ASIACRYPT 2012, 2013, RSA conference 2016, Cryptographer's Track, Financial Cryptography and Data Security 2018, Practice and
Theory of Public Key Cryptography 2019, and European Symposium on Research In Computer Security 2019. She was the 26th
president of the Japan Society for Industrial and Applied Mathematics (JSIAM), and a vice-president of the Institute of Electronics,
Information and Communication Engineers (IEICE) in 2017-2018. She is a member of the Science Council of Japan.

Access the full program here >> https://iciam2019.org/index.php/scientific-program/program

The Industry Day is a mathematical technology transfer oriented activity that will take place
for the first time in an ICIAM event. Its main goals will be to show to the industrial sector the
high innovation potential of the mathematical tools of Statistics & Big Data and MSO
(Modelling, Simulation and Optimization) and also to open new channels of communication
between researchers and potential users of mathematical tools.
 
Room: FE-1A (FE Building, Aula Magna, 1st floor)
 
Here is the program schedule:
 
10:30-11:00 WELCOME SESSION
With María Vicenta Mestre, Rector of the University of Valencia, Javier Ponce, Director of the
Center for the Industry Technological Development, Maria Esteban, President of ICIAM and
Peregrina Quintela, President of Spanish Mathematics-Industry (Math-in) Network.
 
11:00-13:00 FIRST SESSION

Mathematics a key enabler for Digital Twins, by Dirk Hartmann. Siemens, Corporate
Technology (Germany)
The Ferrosolar project: industrial R&D&I for new applications of silicon by Ramón Ordás
Badía. Chief Executive Officer of Silicio Ferrosolar (Spain)
Methods and issues for the analysis of complex systems by numerical simulation at
EDF  by Bertrand Iooss. Senior researcher in EDF R&D, Department PRISME, Chatou
(France).
To BEM, or not to BEM, that is the question by Stefan Kurz. Vice President for Strategies
and Technologies of Modeling and Simulation, Corporate Sector Research and Advance
Engineering, Robert Bosch GmbH, (Germany).

 
13:00-14:30 LUNCH BREAK
 
14:30-16:30 SECOND SESSION

How to embed artificial intelligence in a Bank? by Julien Crowe. Leader, Artificial
Intelligence. National Bank of Canada (Canada).
Big Data & Machine Learning Strategy in Banco Santander by Álvaro Fernández Velando.
Chief Risk Data Officer, Banco de Santander (Spain).
Solving social and industrial issues via digital co-creation based on advanced
mathematical technologies by Hirokazu Anai. Artificial Intelligence Laboratory, Fujitsu
Labs (Japan).
Towards Secure and Scalable Industrial Blockchains by Ghassan Karame. NEC
Laboratories Europe.

 
16:30-17:00 COFFEE BREAK
 
17:00-20:15 THIRD SESSION

GANESO, a complete tool for gas networks by Carlos Vales Fernández. Director of Hub
Project, Reganosa (Spain).
Industrial mathematics in Nors Group: driving a new management approach by
Margarida Pina. Nors Group Business Development Director. NORS Automotive
(Portugal).
Mathematics and Los Alamos National Laboratory: Advances and Collaboration by Carrie
A. Manore. Staff Scientist, Los Alamos National Laboratory (USA).
Algorithms for mass spectral library searching by Arun S. Moorthy. Director’s Postdoctoral
Fellow and Mathematical Statistician, NIST  (USA).

 
19:00-19:15 BREAK
 

Modeling of an in-situ technique for measuring surface impedance and reflection
coefficient using Acoustic Particle Velocity by Graciano Carrillo Pousa. Research &
Development, Microflown Technologies, (Netherlands).
Some experiences from mathematical modeling studies with academic institutions by
Uwe Beuscher. PSD Modeling & Simulation Team. 7, W.L. Gore & Associates (USA).

 
 
20:15 BEST INDUSTRY-RELATED POSTER AWARDS AND CLOSING SESSION
 
For further details please access the full Industry Day program here >>
https://iciam2019.org/index.php/scientific-program/industry-day
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