
La Terre est une planète vivante. Le manteau terrestre est animé de processus  

dynamiques, les océans et l’atmosphère créent des climats, causent des désastres 

naturels et influencent les aspects fondamentaux de la vie, l’évolution des espèces 

et l’écologie des systèmes supportant la vie. Au-delà de ces processus naturels, 

l’espèce humaine a développé des systèmes d’une grande complexité, incluant les 

systèmes économiques et financiers; la Toile; des cadres de gestion des ressources, de 

transports, de production et d’administration des soins de santé; et des organisations 

sociales sophistiquées. L’activité humaine a crû au point où elle influence directement 

le climat global, a un impact sur la capacité de la planète de s’autosuffire et menace  

la stabilité de ces systèmes. Des enjeux comme les changements climatiques, le 

développement durable, les désastres créés par l’homme, le contrôle des maladies 

et des épidémies, la gestion des ressources et l’intégration globale sont maintenant  

à l’avant-scène.

Mathématiques de la planète Terre 2013 

comprendra, entre autres, des programmes sur :

• la météo, le climat et l’environnement

• la santé, les services sociaux

• les ressources planétaires

• la dynamique des populations, l’écologie et l’évolution des espèces

• la gestion efficace de l’énergie

• le réseautage planétaire

• les processus géophysiques

• l’économie globale, la sécurité et la stabilité

D’autres partenaires, en Amérique du Nord ou ailleurs dans le monde, sont invités à se 

joindre à cette initiative. Plus de renseignements et un appel de propositions se trouvent 

sur le site web.

de la 

www.mpt2013.
org

The planet on which we live and the challenges that we face on this planet become increasingly complex as  

ecological, economic and social systems are large intertwined networks governed by dynamic processes and  

feedback loops. Mathematical models are indispensable in understanding and managing such systems since they  

provide insight into governing processes; they help predict future behavior; and they allow for risk-free evaluation  

of possible interventions.
The goal of this thematic program is to tackle pressing and emerging challenges in population and ecosystem  

health, including understanding and controlling major transmissible diseases, optimizing and monitoring  

vaccination, predicting the impacts of climate change on invasive species, protecting biodiversity and  

managing ecosystems sustainably.This pan-Canadian program will bring together the international community of researchers who work  

on these topics in a series of workshops to foster exchange and stimulate cross-disciplinary research  

between all scientific areas involved, to discuss perspectives and directions for future advances in the field,  

including new models and methods and to foster tighter links between the research community,  

government agencies and policy makers.Three summer schools will introduce graduate students and postdoctoral fellows to the art of modeling  

living systems and to the latest tools and techniques to analyze these models.
SCIENTIFIC COMMITTEEJacques Bélair  (Montréal)  Mark Lewis  (Alberta) Frithjof Lutscher  (Ottawa) James Watmough  (UNB) Jianhong Wu  (York)

AISENSTADT CHAIRSBryan Grenfell (Princeton), May 2013Simon A. Levin (Princeton), July 2013
SUMMER SCHOOLSMathematics of Infectious DiseasesMay 19-27, 2013Fields Institute, CDMOrganizers: Jane Heffernan (York),  Neal Madras (York), Seyed Moghadas (York), Jianhong Wu (York), Huaiping Zhu (York)

Mathematics Behind  Biological InvasionsSpring 2013
PIMS,  IGTC
Organizers: Daniel Coombs (UBC),  Mark Lewis (Alberta)

Dynamical Systems  and Mathematical BiologyJuly 15 – August 9, 2013AARMS, St. John’sOrganizer: Xiaoqiang Zhao  (Memorial)

WORKSHOPSDisease Dynamics 2013:  Immunization, a True  Multi-scale ProblemJanuary 17-19, 2013PIMS, VancouverOrganizers: Jessica M. Conway (UBC),  Daniel Coombs (UBC),  Rafael Meza (Michigan)

Models and Methods in Ecology  and EpidemiologyFebruary 6-8, 2013CRM, MontréalOrganizers: Jacques Bélair (Montréal),  Jianhong Wu (York)

Establishing the Scientific  Foundation for Quantitative  Public Health Decision MakingApril 29 - May 1, 2013Fields InstituteOrganizers: David L. Buckeridge (McGill), Charmaine Dean (Western),  Jianhong Wu (York)

Major and Neglected Diseases  in Africa
May 5-9, 2013CRM, OttawaOrganizers: Jane Heffernan (York),  Julien Arino (Manitoba)

Impact of Climate Change  on Biological Invasions  and Population DistributionsMay 12-17, 2013BIRS
Organizers: Mark Lewis (Alberta),  Henri Berestycki (EHESS, CAMS, Paris),  Alan Hastings (UC Davis),  Peter Molnar (Princeton)

Climate Change and the Ecology  of Vector-borne DiseasesJuly 5-8, 2013Fields Institute, CDMOrganizers: Nicholas Ogden (PHAC),  Huaiping Zhu (York)
Biodiversity in a Changing WorldJuly 22-26, 2013CRM, CAMBAMOrganizers: Frédéric Guichard (McGill),  Frithjof Lutscher (Ottawa)

Mathematical Modeling  of Indigenous Population  Health
September 28-29, 2013BIRS
Organizers: Seyed Moghadas (York),  Michael Li (Alberta),  Beate Sanders (PHAC),  Jianhong Wu (York)

Sustainability of Aquatic  Ecosystem NetworksOctober 21-25, 2013AARMS, FrederictonOrganizers: Frithjof Lutscher (Ottawa),  James Watmough (UNB)
Current Challenges for Mathematical Modeling of Cyclic PopulationsNovember 10-15, 2013BIRS

Organizers: Rebecca Tyson (UBC Okanagan), Jonathan Sherratt (Heriot-Watt),  Hao Wang (Alberta)

www.crm.math.ca/M2E2
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Le DIRO
en tête!

A volume of the Computational Biology series of Springer untitled “Models and Algorithms 

for Genome Evolution”, gathering contributions from MAGE participants, will be published 

following the conference (editors: Cédric Chauve, Nadia El-Mabrouk and Éric Tannier).

www.crm.umontreal.ca/2
013/MAGE13
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It is with great pleasure that I present to you the CRM annual 
report for the year 2013-2014, which includes a description 
of the CRM activities in a new format. The year 2013-2014 
was an especially brilliant one and the reach and reputation  
of the CRM grew even more during that time. As usual 
its thematic programmes were at the heart of the CRM 
scientific activities. One of these programmes focused on Lie 
theory (from January to June 2014) and was organized by 
Vijayanthi Chari, Erhard Neher and Alistair Savage, to whom  
I extend my warmest thanks. The Lie Theory Thematic  
Semester included two winter schools and four workshops  
and was very successful. The second programme in  
2013-2014 was Mathematics of Planet Earth (MPE), an 
international programme launched by Christiane Rousseau 
(professor at the Université de Montréal) while she was 
director of the CRM (in 2008-2009). Originally conceived 
as a pancanadian program, it was coopted by many institutes 
in several countries and enhanced the reputation of the CRM 
and the Québec mathematical community all over the world. 
I am very grateful to Christiane Rousseau, who was also 
vice-president of the International Mathematical Union from 
2011 to 2014. The year 2013 was an intense period for the 
MPE programme and the CRM organized activities within 
three axes of MPE: (a) the international programme on  
celestial mechanics, (b) the pancanadian programme on 
models and methods in ecology, epidemiology, and public 
health, and (c) the CRM thematic semester on biodiversity 
and evolution. Both thematic semesters (the semester on Lie 
Theory and the semester on Biodiversity and Evolution)  
featured lectures by Aisenstadt chairholders (Masaki Kashi-
wara, David Aldous, Simon A. Levin, and Martin Nowak).
I cannot mention here all the other activities organized by 
the CRM and the present report does not even contain an 
exhaustive list of these activities. Indeed the CRM gathers all 
the Québec stakeholders in the mathematical sciences and 
the endeavours of Québec mathematicians are often related 
to the CRM. Nonetheless I would like to draw your attention 

to the Séminaire de mathématiques supérieures or SMS (a 
summer school that has been held in Montréal for almost five 
decades), a short thematic programme, another workshop 
within MPE, and an industrial problem solving workshop. The 
topic of the SMS summer school, which was held from June 
24 to July 5, 2013, was the physics and mathematics of link 
homology. The CRM organized a short thematic programme 
on rational points, rational curves, and entire curves on 
algebraic manifolds from June 3 to 28, 2013. In March 2014 
the CRM also organized another activity within the MPE 
programme, namely a workshop on mathematical models 
and methods in laser filamentation (note that UNESCO has 
declared 2015 the Year of the Light). In August 2013, the 
Fifth Montreal Problem Solving Workshop (supported by the 
Mprime network) consisted of a general section including 
varied problems, as in the previous workshops, and a sec-
tion on the physiology of connective tissue. Finally the CRM 
Analysis Laboratory held the first instalment of the CRM 
Nirenberg Lectures on geometric analysis: the 2014 lectures 
were given by Alessio Figalli.
In 2013-2014 the activities of our thematic programmes 
were attended by 951 researchers; those of the general  
program and the interdisciplinary and industrial program  
(including the activities of the CRM laboratories) were 
attended by 863 participants. Thus a record number of 
mathematicians (i.e., more than 1800) took part in our 
activities during that year. The reader will also find in this 
report information on the Grandes Conférences du CRM, 
on the mathematics and statistics colloquia, on the CRM 
laboratories, on its training activities, and on its partnerships. 
To conclude this presentation I wish to thank the councils and 
networks that allow us to fulfill our mandate through their 
grants: the Natural Sciences and Engineering Research  
Council of Canada (NSERC), the Fonds de recherche du  
Québec – Nature et technologies (FRQNT), the National 
Science Foundation of the United States and the Mprime 
network. Enjoy your reading!

Fonds de recherche 
sur la nature 
et les technologies

Presentation of the CRM 
Annual Report

Luc Vinet  
Director of the CRM 
December 2014
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The themes of the year 2013-2014 were 
Mathematics of Planet Earth (MPE)  

and Lie Theory. The MPE programme was  
conceived as a joint programme of North 

American mathematical institutes:  
twelve institutes and the CRM itself  

adopted MPE and committed themselves 
to organizing thematic activities and 

workshops. In 2010 the MPE programme 
was extended to the entire world and 

morphed into an international year  
sponsored by UNESCO and supported by 
the International Mathematical Union, 
the International Council for Science, 

the International Council for Applied and 
Industrial Mathematics (ICIAM), and the 

International Commission on Mathematical  
Instruction. The CRM built the MPE web 

site, designed its logo, produced the 
posters displayed around the world, and 

organized the virtual modules contest of 
MPE 2013. After this initial period the  

organization of MPE 2013 was decentralized:  
the MPE web site is hosted by the Ameri-

can Institute of Mathematics, the MPE 
exhibition is on the site of IMAGINARY in 

Oberwolfach, and other resources are 
to be found on the sites of the partners. 

Within the framework of MPE 2013 the 
CRM organized a thematic semester, four 

workshops, and activities geared towards 
the general public and teachers, including 
a pancanadian lecture series (of which at 
least 4 took place in Montreal or Québec 

City), the 57th congress of the Association 
Mathématique du Québec, and two special 
issues of the Accromath magazine. In what 

follows we describe the activities that 
took place at the CRM itself.

Mathematics  
of Planet Earth 2013 
International Programme  
in Celestial Mechanics  
(January - September 2013)
Celestial mechanics is an important component of MPE 
2013: it includes for instance the study of the influence of 
the Earth’s motion on its climate, the monitoring of satellites, 
and the planning of interplanetary missions. The CRM took 
the lead in organizing a programme in this area, which  
includes workshops at the Banff International Research  
Station (BIRS), at the CRM, and at PIMS, as well as a 
summer school at the Centre International de Rencontres 
Mathématiques (CIRM) in Luminy (France) and the interna-
tional meeting CELMEC VI. Within this programme the CRM 
held the workshop “Planetary Motions, Satellite Dynamics, 
and Spaceship Orbits,” from July 22 to 26, 2013. The  
workshop covered a wide spectrum of topics, from the 
3-body problem to the N-body problem (where N is very 
large if one considers the asteroid belt, planet aggregation  
from planetesimals, the evolution of the solar system 
from its beginning, or the dynamics of space debris). This 
workshop was organized by Alessandra Celletti (Università 
di Roma Tor Vergata), Walter Craig (McMaster University), 
Florin Diacu (University of Victoria), and Christiane Rousseau 
(Université de Montréal).

Th e m at i c  
Pr o g r a m m e

La Terre est une planète vivante. Le manteau terrestre est animé de processus  

dynamiques, les océans et l’atmosphère créent des climats, causent des désastres 

naturels et influencent les aspects fondamentaux de la vie, l’évolution des espèces 

et l’écologie des systèmes supportant la vie. Au-delà de ces processus naturels, 

l’espèce humaine a développé des systèmes d’une grande complexité, incluant les 

systèmes économiques et financiers; la Toile; des cadres de gestion des ressources, de 

transports, de production et d’administration des soins de santé; et des organisations 

sociales sophistiquées. L’activité humaine a crû au point où elle influence directement 

le climat global, a un impact sur la capacité de la planète de s’autosuffire et menace  

la stabilité de ces systèmes. Des enjeux comme les changements climatiques, le 

développement durable, les désastres créés par l’homme, le contrôle des maladies 

et des épidémies, la gestion des ressources et l’intégration globale sont maintenant  

à l’avant-scène.

Mathématiques de la planète Terre 2013 

comprendra, entre autres, des programmes sur :

• la météo, le climat et l’environnement

• la santé, les services sociaux

• les ressources planétaires

• la dynamique des populations, l’écologie et l’évolution des espèces

• la gestion efficace de l’énergie

• le réseautage planétaire

• les processus géophysiques

• l’économie globale, la sécurité et la stabilité

D’autres partenaires, en Amérique du Nord ou ailleurs dans le monde, sont invités à se 

joindre à cette initiative. Plus de renseignements et un appel de propositions se trouvent 

sur le site web.

de la
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Pancanadian Program on Models and 
Methods in Ecology, Epidemiology, 
and Public Health 
(January - November 2013)
This programme was the very first pancanadian thematic 
programme in the mathematical sciences. It was proposed  
by Christiane Rousseau, coordinated by Frithjof Lutscher 
(University of Ottawa), and organized by Jacques Bélair  
(Université de Montréal), Mark Lewis (University of Alberta), 
Frithjof Lutscher, James Watmough (University of New 
Brunswick), and Jianhong Wu (York University). This  
programme featured 10 workshops, of which three were  
organized by the CRM: “Models and Methods in Epidemiology  
and Ecology” (held at the CRM in February 2013), “Major 
and Neglected Diseases in Africa” (at the University of  
Ottawa in May 2013), and “Biodiversity in a Changing  
World” (at the CRM from July 22 to 26, 2013). The last 
workshop was organized by Frédéric Guichard (McGill 
University) and Frithjof Lutscher and benefited from the 
financial support of the Society for Mathematical Biology. 
The goal of this workshop was to gather researchers in 
mathematical modelling and quantitative biology in order 
for them to share recent experimental results, new ideas, 
and modelling methods for biodiversity and the impact of 
environmental change on biodiversity.
The lecture series by Aisenstadt Chairholder Simon A. Levin 
(Princeton University) was one of the highlights of the  
workshop on biodiversity. His first lecture was delivered on 
July 17, just before the workshop, and the two others on 
July 23 and 25, respectively. Here are the titles of these  
lectures: Collective phenomena, collective motion, and  
collective action in ecological systems; Evolutionary  
perspectives on discounting, public goods and collective 
behaviour; The Challenge of sustainability and the promise  
of mathematics.

La Terre est une planète vivante. Le manteau terrestre est animé de processus  

dynamiques, les océans et l’atmosphère créent des climats, causent des désastres 

naturels et influencent les aspects fondamentaux de la vie, l’évolution des espèces 

et l’écologie des systèmes supportant la vie. Au-delà de ces processus naturels, 

l’espèce humaine a développé des systèmes d’une grande complexité, incluant les 

systèmes économiques et financiers; la Toile; des cadres de gestion des ressources, de 

transports, de production et d’administration des soins de santé; et des organisations 

sociales sophistiquées. L’activité humaine a crû au point où elle influence directement 

le climat global, a un impact sur la capacité de la planète de s’autosuffire et menace  

la stabilité de ces systèmes. Des enjeux comme les changements climatiques, le 

développement durable, les désastres créés par l’homme, le contrôle des maladies 

et des épidémies, la gestion des ressources et l’intégration globale sont maintenant  

à l’avant-scène.

Mathématiques de la planète Terre 2013 

comprendra, entre autres, des programmes sur :

• la météo, le climat et l’environnement

• la santé, les services sociaux

• les ressources planétaires

• la dynamique des populations, l’écologie et l’évolution des espèces

• la gestion efficace de l’énergie

• le réseautage planétaire

• les processus géophysiques

• l’économie globale, la sécurité et la stabilité

D’autres partenaires, en Amérique du Nord ou ailleurs dans le monde, sont invités à se 

joindre à cette initiative. Plus de renseignements et un appel de propositions se trouvent 

sur le site web.

de la
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The planet on which we live and the challenges that we face on this planet become increasingly complex as  

ecological, economic and social systems are large intertwined networks governed by dynamic processes and  

feedback loops. Mathematical models are indispensable in understanding and managing such systems since they  

provide insight into governing processes; they help predict future behavior; and they allow for risk-free evaluation  

of possible interventions.
The goal of this thematic program is to tackle pressing and emerging challenges in population and ecosystem  

health, including understanding and controlling major transmissible diseases, optimizing and monitoring  

vaccination, predicting the impacts of climate change on invasive species, protecting biodiversity and  

managing ecosystems sustainably.This pan-Canadian program will bring together the international community of researchers who work  

on these topics in a series of workshops to foster exchange and stimulate cross-disciplinary research  

between all scientific areas involved, to discuss perspectives and directions for future advances in the field,  

including new models and methods and to foster tighter links between the research community,  

government agencies and policy makers.Three summer schools will introduce graduate students and postdoctoral fellows to the art of modeling  

living systems and to the latest tools and techniques to analyze these models.
SCIENTIFIC COMMITTEEJacques Bélair  (Montréal)  Mark Lewis  (Alberta) Frithjof Lutscher  (Ottawa) James Watmough  (UNB) Jianhong Wu  (York)

AISENSTADT CHAIRSBryan Grenfell (Princeton), May 2013Simon A. Levin (Princeton), July 2013
SUMMER SCHOOLSMathematics of Infectious DiseasesMay 19-27, 2013Fields Institute, CDMOrganizers: Jane Heffernan (York),  Neal Madras (York), Seyed Moghadas (York), Jianhong Wu (York), Huaiping Zhu (York)

Mathematics Behind  Biological InvasionsSpring 2013
PIMS,  IGTC
Organizers: Daniel Coombs (UBC),  Mark Lewis (Alberta)

Dynamical Systems  and Mathematical BiologyJuly 15 – August 9, 2013AARMS, St. John’sOrganizer: Xiaoqiang Zhao  (Memorial)

WORKSHOPSDisease Dynamics 2013:  Immunization, a True  Multi-scale ProblemJanuary 17-19, 2013PIMS, VancouverOrganizers: Jessica M. Conway (UBC),  Daniel Coombs (UBC),  Rafael Meza (Michigan)

Models and Methods in Ecology  and EpidemiologyFebruary 6-8, 2013CRM, MontréalOrganizers: Jacques Bélair (Montréal),  Jianhong Wu (York)

Establishing the Scientific  Foundation for Quantitative  Public Health Decision MakingApril 29 - May 1, 2013Fields InstituteOrganizers: David L. Buckeridge (McGill), Charmaine Dean (Western),  Jianhong Wu (York)

Major and Neglected Diseases  in Africa
May 5-9, 2013CRM, OttawaOrganizers: Jane Heffernan (York),  Julien Arino (Manitoba)

Impact of Climate Change  on Biological Invasions  and Population DistributionsMay 12-17, 2013BIRS
Organizers: Mark Lewis (Alberta),  Henri Berestycki (EHESS, CAMS, Paris),  Alan Hastings (UC Davis),  Peter Molnar (Princeton)

Climate Change and the Ecology  of Vector-borne DiseasesJuly 5-8, 2013Fields Institute, CDMOrganizers: Nicholas Ogden (PHAC),  Huaiping Zhu (York)
Biodiversity in a Changing WorldJuly 22-26, 2013CRM, CAMBAMOrganizers: Frédéric Guichard (McGill),  Frithjof Lutscher (Ottawa)

Mathematical Modeling  of Indigenous Population  Health
September 28-29, 2013BIRS
Organizers: Seyed Moghadas (York),  Michael Li (Alberta),  Beate Sanders (PHAC),  Jianhong Wu (York)

Sustainability of Aquatic  Ecosystem NetworksOctober 21-25, 2013AARMS, FrederictonOrganizers: Frithjof Lutscher (Ottawa),  James Watmough (UNB)
Current Challenges for Mathematical Modeling of Cyclic PopulationsNovember 10-15, 2013BIRS

Organizers: Rebecca Tyson (UBC Okanagan), Jonathan Sherratt (Heriot-Watt),  Hao Wang (Alberta)

www.crm.math.ca/M2E2
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Thematic Semester  
on Biodiversity and Evolution  
(July-December 2013)
The study of biodiversity and evolution aims to understand 
the phenomenal variability among species, from their  
apparition on Earth to their extinction, by examining their 
intricate interactions with one another and with the physical 
world. Answers to the many questions arising in this field are 
sought through a wide range of mathematical, statistical, and 
computational approaches: stochastic modelling, branching 
processes, ancestral processes, evolutionary dynamics and 
games, optimization, phylogenetic inference, and maximum-
likelihood methods.
The semester included five workshops. The topic of the 
first one was “Random Trees” (August 12-16, 2013) and it 
was organized by Louigi Addario-Berry (McGill University), 
Louis-Pierre Arguin (Université de Montréal), Rick Durrett 
(Duke University), and Lea Popovic (Concordia University). 
In this workshop mathematical methods were used to study 
evolutionary relations between species or between individuals 
within a population sample. The second workshop dealt with 
“Mathematics for an Evolving Biodiversity” (September  
16-20, 2013) and was organized by Jonathan Davies  
(McGill University), Amaury Lambert (Université Paris 6  
and Collège de France), and Nicolas Lartillot (Université  
de Montréal). The goal of this workshop was to survey  
theoretical and methodological developments in the modelling 
of the evolutionary dynamics underlying biodiversity.  
The topic of the third workshop was “Mathematics of 
Sequence Evolution: Biological Models and Applications” 
(September 23-27, 2013). It was organized by Mathieu 
Blanchette (McGill University) and Hervé Philippe (Université 
de Montréal) and dealt with the most recent (mathematical or 
algorithmic) approaches for developing evolutionary models 
of sequences or genomes.

The fourth workshop, entitled “Coalescent Theory: New 
Developments and Applications” (October 7-11, 2013) was 
organized by Philip Awadalla (Université de Montréal), Robert 
C. Griffiths (University of Oxford), Fabrice Larribe (UQAM), 
and Sabin Lessard (Université de Montréal). Its topic was the 
“backward perspective” on evolution in large finite populations, 
which provides a link between evolutionary models and 
empirical data. The fifth and last workshop (“Biodiversity and 
Environment: Viability and Dynamic Games Perspectives”) 
took place from November 4 to 8, 2013, and was organized 
by Hassan Benchekroun (McGill University), Michèle Breton 
(HEC Montréal), Sabin Lessard (Université de Montréal), 
Patrick Saint-Pierre (Université Paris Dauphine), and Georges 
Zaccour (HEC Montréal). The themes of this workshop 
were the mathematical modelling of complex systems 
under uncertainty, the evolution of cooperation through 
individual or species interactions in common goods games, 
and the design of mechanisms for adaptation and survival. 
To conclude let us mention that the Thematic Semester on 
Biodiversity and Evolution also included lecture series given 
by two Aisenstadt Chairholders, David Aldous (Berkeley) and 
Martin Nowak (Harvard), and by the Clay Senior Scholar for 
the Semester, Robert C. Griffiths (Oxford).

Ce programme fait partie de l’année thématique sur les Mathématiques de la planète terre (MPT2013). Son but est de rassembler des chercheurs de 

différentes disciplines avec des intérêts communs dans la biodiversité et l’évolution pour échanger des idées nouvelles sur ces sujets et réfléchir 

aux directions de recherche futures. Ce semestre vise à comprendre la variabilité phénoménale parmi les espèces, de leur apparition sur terre à leur 

disparition, en passant par leurs interactions complexes les unes envers les autres et avec le monde physique. Les tentatives de réponses passent par 

un large éventail d’approches mathématiques, statistiques et computationnelles : modélisation stochastique, processus de branchement, processus 

ancestraux, dynamique évolutive et théorie des jeux, optimisation, inférence phylogénétique, méthodes de vraisemblance maximale.

COMITÉ SCIENTIFIQUE

Louigi Addario-Berry  (McGill) 

Louis-Pierre Arguin  (Montréal) 

Philip Awadalla  
(Montréal) 

Hassan Benchekroun  (McGill) 

Mathieu Blanchette  (McGill) 

Michèle Breton  
(HEC Montréal) 

Jonathan Davies  
(McGill) 

Richard Durrett  
(Duke) 

Robert C. Griffiths  (Oxford) 

Amaury Lambert  
(Paris 6 et ENS)

Fabrice Larribe  
(UQÀM) 

Nicolas Lartillot  
(Montréal) 

Sabin Lessard  
(Montréal) 

Hervé Philippe  
(Montréal) 

Lea Popovic  
(Concordia) 

Christiane Rousseau  (Montréal) 

Patrick Saint-Pierre  (Paris- Dauphine)

Georges Zaccour  
(HEC Montréal) 

Daniel Zenklusen  
(Montréal) 

CHAIRES AISENSTADT

David Aldous (UC Berkeley),  

   Août 2013Martin Nowak (Harvard),  

   Novembre 2013
VISITEUR À LONG TERME

Robert C. Griffiths (Oxford),  

Août, Septembre, Octobre 2013

ÉCOLE D’ÉTÉStochasticité en biologie :  

la nature est-elle  
intrinsèquement aléatoire?

15-20 juillet 2013
Organisateurs :  

Hervé Philippe (Montréal),  

Daniel Zenklusen (Montréal)
ATELIERSDiffusions avec branchement  

et arbres aléatoires

12-16 août 2013
Organisateurs :   

Louigi Addario-Berry (McGill),  

Louis-Pierre Arguin (Montréal),  

Rick Durret (Duke),  

Lea Popovic (Concordia)
Les mathématiques  

pour une biodiversité en évolution

16-20 septembre 2013

Organisateurs :  
Jonathan Davies (McGill),  

Amaury Lambert (Paris 6 et ENS),  

Nicolas Lartillot (Montréal)
Les mathématiques  

de l’évolution des séquences :  

modèles biologiques et applications

23-27 septembre 2013

Organisateurs :  
Mathieu Blanchette (McGill),  

Hervé Philippe (Montréal)
Théorie de la coalescence :  

nouveaux développements  

et applications
7-11 octobre 2013

Organisateurs :  
Philip Awadalla (Montréal),  

Robert C. Griffiths (Oxford),  

Fabrice Larribe (UQÀM),  

Sabin Lessard (Montréal)
Biodiversité et environnement :  

perspectives de la théorie  

de la viabilité et des jeux dynamiques

4-8 novembre 2013

Organisateurs :  
Hassan Benchekroun (McGill),  

Michèle Breton (HEC Montréal),  

Sabin Lessard (Montréal),  

Patrick Saint-Pierre (Paris-Dauphine), 

Georges Zaccour (HEC Montréal)

AIDE FINANCIÈRE

Un appui financier est disponible pour 

les visiteurs, les boursiers postdoctoraux 

et les étudiants des cycles supérieurs 

désirant visiter le CRM pendant le 

semestre thématique. Toute demande 

doit être accompagnée d’un curriculum 

vitae. Les étudiants doivent également 

joindre une lettre de référence du 

directeur de recherche à leur demande. 

Veuillez faire parvenir votre demande à :

Activités scientifiques

Centre de recherches mathématiques

Université de Montréal

C.P. 6128, Succursale Centre-ville

Montréal (Québec)

CANADA H3C 3J7
Courriel: activities@CRM.UMontreal.CA

Le financement de ce programme est 

assuré par les organismes suivants :

CRSNG (Canada)
FQRNT (Québec)

Université de Montréal  

(où est logé le CRM)

Université McGill
Université du Québec à Montréal

Université Concordia

Université Laval
Université d’Ottawa

Université de Sherbrooke

GERAD (Montréal)Un appui financier du Clay Mathematics 

Institute et de la NSF (USA)  

est également attendu.

www.crm.math.ca/Biodiversite2013
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Le semestre d’hiver 2014 se penchera sur des aspects variés de la théorie de Lie, incluant

• Théorie combinatoire de représentation

• Théorie de représentation des algèbres semisimples, affines et de Kac-Moody

• Algèbres de Hall et amassées

• Catégorification et théorie géométrique de représentation

• Théorie de Lie et physique mathématique

L’objectif d
u semestre est de souligner les avancées récentes dans ces domaines et ceux qui y sont reliés, 

et de favoriser l’in
teraction et la collaboration entre les jeunes chercheurs et les chercheurs chevronnés 

travaillant dans ces domaines. Les écoles d’été viseront les étudiants des cycles supérieurs et les boursiers 

postdoctoraux, tandis que les ateliers serviront de lieu de discussion et de dissémination de la recherche 

de pointe en théorie de Lie. 

ORGANISATEURS

Vyjayanthi Chari  

(UC Riverside) 

Erhard Neher  

(University of Ottawa) 

Alistair Savage  

(University of Ottawa)

COMITÉ SCIENTIFIQUE  

CONSULTATIF INTERNATIONAL

Mikhail Khovanov  

(Columbia University)

Bernard Leclerc  

(Université de Caen) 

Peter Littelmann  

(University of Cologne)

Tetsuji Miwa  

(Kyoto University) 

Andrei Zelevinsky  

(Northeastern University)

CHAIRE AISENSTADT 

19-27 avril, 2014

Masaki Kashiwara  

(Kyoto University)

ÉCOLES D’HIVER

Chaque école d’hiver proposera deux mini-cours de 12 heures  

complétés par des sessions d’exercices.

6-17 janvier 2014

Introduction à la catégorification

Conférencier :  

Alistair Savage  

(University of Ottawa)

Introduction aux algèbres de Kac-Moody  

et aux algèbres de Lie reliées

Conférencier :  

Erhard Neher  

(University of Ottawa)

24 février – 7 mars 2014

Représentation des algèbres semisimples  

et affines de Kac-Moody

Conférencier :  

Vyjayanthi Chari  

(UC Riverside)

Algèbres vertex pour mathématiciens

Conférencier :  

Michael Lau  

(Université Laval)

ATELIERS

Théorie combinatoire de représentation

21-25 avril 2014

Organisateurs :  

Vyjayanthi Chari  

(UC Riverside) 

David Hernandez  

(Université Paris 7) 

Kailash Misra  

(North Carolina University) 

Anne Schilling  

(UC Davis)  

Christophe Reutenauer  
(UQAM)

Algèbres de Hall et amassées

8-12 mai 2014

Organisateurs :  

Ibrahim Assem  

(Université de Sherbrooke) 

Arkady Berenstein  

(University of Oregon) 

Thomas Brüstle  

(Bishop’s University  

 

& Université de Sherbrooke) 

Vyjayanthi Chari  

(UC Riverside),  

Hugh Thomas  

(University of New Brunswick)

Théorie de Lie et physique mathématique

19-23 mai 2014

Organisateurs : 

Terry Gannon  

(University of Alberta) 

Michael Lau  

(Université Laval) 

Erhard Neher  

(University of Ottawa) 

Masato Okado  

(Osaka University)

Catégorification et théorie géométrique  

de représentation

9-13 juin 2014

Organisateurs :  

Joel Kamnitzer  

(University of Toronto) 

Anthony Licata  

(Australian National University) 

Alistair Savage  

(University of Ottawa) 

Ben Webster  

(Northeastern University)

AIDE FINANCIÈRE

Un appui financier est disponible pour les visiteurs, les boursiers 

postdoctoraux et les étudiants des cycles supérieurs désirant  

visiter le CRM pendant l’année thématique. Toute demande doit  

être accompagnée d’un curriculum vitae. Les étudiants doivent  

également joindre une lettre de référence du directeur de recherche 

à leur demande. Veuillez faire parvenir votre demande d’aide  

financière à :

Activités scientifiques

Centre de recherches mathématiques

Université de Montréal

C.P. 6128, Succursale Centre-ville

Montréal (Québec)

CANADA H3C 3J7

Courriel : activites@CRM.UMontreal.CA

Les demandes d’aide financière peuvent également  

être soumises en ligne.

Le financement de ce programme est assuré  

par les organismes suivants :

CRSNG (Canada)

FQRNT (Québec)

Université de Montréal (où est logé le CRM)

Université McGill

Université du Québec à Montréal

Université Concordia

Université Laval

Université d’Ottawa

Université de Sherbrooke

Un appui financier de la NSF (USA)  

est également prévu.

www.crm.math.ca/TheorieLie2014
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Lie Theory
The second theme of the year 2013-2014 was Lie Theory. 
The Thematic Semester on “New Directions in Lie Theory” 
took place from January to June 2014 and was organized by 
Vyjayanthi Chari (UC Riverside) and Erhard Neher and Alistair 
Savage (both from the University of Ottawa). Here is their 
report on the thematic semester.
Lie theory is a fundamental area of modern mathematics, 
with applications to many different disciplines. It has a long 
and successful tradition in Canada, as do combinatorics and 
the representation theory of associative algebras. The focus 
of the thematic semester reflected the new connections 
between these subjects. It highlighted current research in 
Lie theory and its applications to other fields, while fostering 
interaction between Canadian and foreign researchers and 
providing a forum for young mathematicians to learn about 
the current trends in the subject and interact with the  
leading experts in this exciting field.
The program began with a winter school that took place on 
January 6-17 and featured two courses aimed at graduate 
students and postdoctoral fellows. The course “Introduction 
to categorification” by Alistair Savage introduced students 
to the new and exciting field of categorification and helped 
prepare them for the workshop on Geometric representation 
theory and categorification. The second course of the winter 
school, Introduction to Kac-Moody and related Lie algebras 
by Erhard Neher, complemented typical first courses on Lie 
algebras offered at many universities and served as prepara-
tion for the course Representation theory of semisimple and 
affine Kac-Moody algebras (offered in the second winter 
school). The first winter school was very successful, with 
34 participants, many of them actively participating in the 
problem sessions of the two courses.

The second winter school of the semester took place on 
February 24 – March 7. The course Representation theory 
of semisimple and affine Kac-Moody algebras by Vyjayanthi 
Chari focused in the first week on the category O for finite-
dimensional simple Lie algebras and in the second week on 
the representation theory of affine Lie algebras. The second 
course of the winter school, Vertex algebras for mathemati-
cians by Michael Lau (Laval), introduced students to vertex 
algebras and operator product expansion from first principles,  
with applications to Lie algebras, representation theory, and 
modular forms. The second winter school was also a huge 
success, with 24 active participants.
The winter schools were followed by four week-long 
workshops. The first of these, Combinatorial representation 
theory (April 21-15), featured 18 talks by both junior and 
senior mathematicians and was attended by 75 participants. 
It also coincided with the visit of Aisenstadt Chair Masaki 
Kashiwara (Kyoto University). Professor Kashiwara delivered 
two research talks in addition to a general audience lecture. 
The second workshop, Hall and cluster algebras (May 8-12), 
included talks by 19 researchers and was attended by  
58 mathematicians. The third workshop, Lie theory  
and mathematical physics (May 19-23), was attended by 
60 participants and included 18 research talks. The semester 
concluded with the workshop Categorification and geometric 
representation theory, in which 82 participants enjoyed talks 
by 20 mathematicians. The participants of the workshops 
consisted of a broad cross-section of mathematicians from 
all over the world, both junior and senior. Many of the junior 
participants (graduate students and postdoctoral fellows) 
received financial support from the CRM, the NSF, or the 
Fields Institute. 
Throughout the semester the CRM was home to a total 
of 27 long-term visitors, both junior and senior, many of 
whom participated in the workshops and several of which 
were postdoctoral researchers. Also two resident post-
doctoral fellows, Daniele Rosso and Rajendran Venkatesh, 
were affiliated with the semester. In addition to the winter 
schools and workshops, the semester saw activity in the 
form of seminars. In particular, a special learning seminar on 
Kac-Moody algebras was led by Erhard Neher and provided 
an opportunity for graduate students and postdoctoral fel-
lows to work through fundamental material in the field and 
present exercises to each other. During the months of March 
through May, the semester also featured a visitor seminar 
where talks were given by mathematicians visiting the CRM 
as a part of the thematic program. Overall the semester 
achieved its goals in a brilliant manner. Its activities have 
spurred research in Lie theory and related fields, built  
connections between junior and senior researchers, and 
helped to underline the strength of Canadian mathematics 

in this fascinating field.

Le semestre d’hiver 2014 se penchera sur des aspects variés de la théorie de Lie, incluant

• Théorie combinatoire de représentation
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Mikhail Khovanov  
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(Université de Caen) 

Peter Littelmann  

(University of Cologne)

Tetsuji Miwa  
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Andrei Zelevinsky  

(Northeastern University)
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Masaki Kashiwara  

(Kyoto University)
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Chaque école d’hiver proposera deux mini-cours de 12 heures  

complétés par des sessions d’exercices.
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Conférencier :  

Alistair Savage  

(University of Ottawa)

Introduction aux algèbres de Kac-Moody  
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Conférencier :  
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(University of Ottawa)
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Représentation des algèbres semisimples  

et affines de Kac-Moody

Conférencier :  

Vyjayanthi Chari  

(UC Riverside)

Algèbres vertex pour mathématiciens

Conférencier :  

Michael Lau  

(Université Laval)
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21-25 avril 2014

Organisateurs :  

Vyjayanthi Chari  

(UC Riverside) 

David Hernandez  

(Université Paris 7) 

Kailash Misra  

(North Carolina University) 

Anne Schilling  

(UC Davis)  

Christophe Reutenauer  
(UQAM)

Algèbres de Hall et amassées

8-12 mai 2014

Organisateurs :  

Ibrahim Assem  

(Université de Sherbrooke) 

Arkady Berenstein  

(University of Oregon) 

Thomas Brüstle  

(Bishop’s University  

 

& Université de Sherbrooke) 

Vyjayanthi Chari  

(UC Riverside),  

Hugh Thomas  

(University of New Brunswick)

Théorie de Lie et physique mathématique

19-23 mai 2014

Organisateurs : 

Terry Gannon  

(University of Alberta) 

Michael Lau  

(Université Laval) 

Erhard Neher  

(University of Ottawa) 
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(Osaka University)
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Organisateurs :  
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(University of Toronto) 
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(Australian National University) 
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(University of Ottawa) 
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(Northeastern University)
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Un appui financier est disponible pour les visiteurs, les boursiers 
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visiter le CRM pendant l’année thématique. Toute demande doit  

être accompagnée d’un curriculum vitae. Les étudiants doivent  

également joindre une lettre de référence du directeur de recherche 

à leur demande. Veuillez faire parvenir votre demande d’aide  
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Université de Montréal
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Les demandes d’aide financière peuvent également  
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Le financement de ce programme est assuré  

par les organismes suivants :

CRSNG (Canada)

FQRNT (Québec)

Université de Montréal (où est logé le CRM)

Université McGill

Université du Québec à Montréal

Université Concordia

Université Laval

Université d’Ottawa

Université de Sherbrooke

Un appui financier de la NSF (USA)  

est également prévu.

www.crm.math.ca/TheorieLie2014
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Past Thematic  
Programs
The Centre de recherches mathématiques has organized  
thematic activities every year since 1993. From 1987 to 
1992 the CRM organized various types of activities, including 
special semesters, concentration periods, and thematic  
activities. Here is a list of the main activities organized by  
the CRM since 1987.
2013 Mathematics of Planet Earth 2013 - Pancanadian Program 
on models and methods in ecology, epidemiology, and public health 
2012-2013 Moduli Spaces, Extremality and Global Invariants 
January-June 2012 Geometric Analysis and Spectral Theory 
June-December 2011 Quantum Information 
January-June 2011 Statistics 
July-December 2010 Geometric, Combinatorial  
and Computational Group Theory 
January-April 2010 Number Theory as Experimental  
and Applied Science 
August-December 2009 Mathematical Problems in Imaging Science 
2008-2009 Joint CRM-PIMS Program: Challenges  
and Perspectives in Probability 
2008-2009 Probabilistic Methods in Mathematical Physics 
January-June 2008 Dynamical Systems and Evolution Equations 
June-December 2007 Applied Dynamical Systems 
January-June 2007 Recent Advances in Combinatorics 
June-December 2006 Combinatorial Optimization 
2005-2006 Analysis in Number Theory 
2004-2005 The Mathematics of Stochastic  
and Multiscale Modelling 
2003-2004 Geometric and Spectral Analysis 
2002-2003 Mathematics in Computer Science 
2001-2002 Groups and Geometry 
2000-2001 Mathematical Methods in Biology and Medicine 
1999-2000 Mathematical Physics 
1998-1999 Number Theory and Arithmetic Geometry 
1997-1998 Statistics 
1996-1997 Combinatorics and Group Theory 
1995-1996 Applied and Numerical Analysis 
1994-1995 Geometry and Topology 
1993-1994 Dynamical Systems and Applications 
1992 Probability and Stochastic Control (special semester) 
1991-1992 Automorphic Forms in Number Theory 
1991 Operator Algebras (special semester) 
1990 Nonlinear PDEs and Applications (concentration period) 
1988 Shimura Varieties (special semester) 
1987 Quantum Field Theory (special semester) 
1987-1988 Fractals: Theory and Application 
1987 Structural Rigidity (special semester)

The Aisenstadt Chair
The Aisenstadt Chair was endowed by Montréal philanthropist 
Dr. André Aisenstadt. Each year one or more distinguished 
mathematicians are invited to spend at least one week  
(ideally one or two moths) at the CRM. During their stay 
these mathematicians deliver a series of lectures on a  
specialized topic. They are also invited to prepare a mono-
graph. At the request of Dr. Aisenstadt, the first lecture given 
by an Aisenstadt Chairholder should be accessible to a wide 
audience. Generally speaking the research fields of the  
Chairholders are closely related to the CRM thematic  
programs for the current year.

The 2013-2014 Aisenstadt  
Chairholders
Simon A. Levin is the George M. Moffett Professor of 
Biology at Princeton University in the Department of Ecology 
and Evolutionary Biology. He is one of the foremost world 
experts in mathematical models in biology. He has received 
numerous prizes and distinctions, including the A.H. Heineken 
Prize for Environmental Sciences, the Kyoto Prize in Basic 
Sciences, and the Ramon Margalef Prize in Ecology and  
Environmental Sciences. Professor Levin’s research interests 
are the complexity of ecological, behavioural, and evolutionary 
mechanisms in organisms and their influence on macroscopic 
patterns and processes. In recent years Professor Levin has 
turned his attention to the parallels between ecological sys-
tems and financial and economic systems. During his stay at 
the CRM he delivered the three lectures mentioned above.
David Aldous is an expert in probability theory and its 
applications, in particular exchangeability, weak convergence, 
Markov chain mixing times, continuous random trees, and 
stochastic coalescence. He received his doctorate from the 
University of Cambridge and has been a professor at the 
University of California at Berkeley since 1979. Professor 
Aldous has been awarded the Rollo Davidson Prize in 1980 
and the Loève Prize in 1993. He was elected a Fellow of the 
Royal Society in 1994, of the American Academy of Arts 
and Sciences in 2004, and of the American Mathematical 
Society in 2012. Here are the titles of the three lectures 
that David Aldous delivered as Aisenstadt Chairholder at the 
CRM: “What Does Mathematical Probability Tell us about 
the Real World?” (August 12, 2013); “Interactive Particle 
Systems as Stochastic Social Dynamics” (August 14, 2013); 
and “The Compulsive Gambler and the Metric Coalescent” 
(August 16, 2013).
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Martin Nowak obtained his doctorate from the University 
of Vienna in 1989. After spending a few years at the Univer-
sity of Oxford, he established the first program in theoretical 
biology at the Institute for Advanced Study (Princeton). He 
has been a professor of mathematics and biology at Harvard 
University since 2003. Professor Nowak has been invited to 
deliver prestigious lectures (in particular the Radon Lecture  
at the Austrian Academy of Sciences and the Coxeter 
Lectures at the Fields Institute) and has been awarded many 
prizes, among which the Akira Okubo Prize and the Henry 
Dale Prize (by the Royal Institution in London). Professor 
Nowak is the director of the Program for Evolutionary  
Dynamics at Harvard University and makes use of math-
ematical models in order to describe evolutionary processes, 
including the evolution of cooperation and human language 
and the dynamics of cancer and viral infections. Here are  
the titles of the three lectures that Martin Nowak gave  
as Aisenstadt Chairholder at the CRM (respectively on  
November 4, 6, and 7, 2013): “Evolution of Eusociality;”  
“The Evolution of Cooperation: Why We Need Each Other  
to Succeed;” and “Evolutionary Dynamics.” His second  
lecture was also a Grande Conférence du CRM.

Masaki Kashiwara is a professor at the University of  
Kyoto and was Aisenstadt Chairholder for the thematic 
semester on Lie Theory. He has made fundamental contribu-
tions to algebraic analysis, microlocal analysis, the theory  
of D-modules, Hodge Theory, the theory of sheaves, and  
representation theory. In collaboration with Sato he laid down 
the foundations of the study of linear partial differential  
equations with analytic coefficients and introduced a  
cohomological approach inspired by Grothendieck’s theory  
of schemes. In his master’s thesis Kashiwara gave the 
foundations of the theory of D-modules; his doctoral thesis 
includes a proof that the roots of b-functions are rational. 
Professor Kashiwara is a member of the French Academy 
of Sciences and the Japan Academy. The Aisenstadt Chair 
Lectures given by Professor Kashiwara took place on  
April 21, 22, and 24, 2014 (respectively). They were 
entitled: “Symmetric Quiver Hecke Algebras and R-matrix;” 
“Parameters of Quiver Hecke Algebras;” and “Riemann-Hilbert 
Correspondence for Irregular Holonomic D-modules.” The 
third of these lectures was geared towards a wide audience.

Previous Aisenstadt  
Chairholders
Marc Kac, Eduardo Zarantonello, Robert Hermann, Marcos 
Moshinsky, Sybren de Groot, Donald Knuth, Jacques-Louis 
Lions, R. Tyrrell Rockafellar, Yuval Ne’eman, Gian-Carlo Rota, 
Laurent Schwartz, Gérard Debreu, Philip Holmes, Ronald 
Graham, Robert Langlands, Yuri Manin, Jerrold Marsden, Dan 
Voiculescu, James Arthur, Eugene B. Dynkin, David P. Ruelle, 
Robert Bryant, Blaine Lawson, Yves Meyer, Ioannis Karatzas,  
László Babai, Efim I. Zelmanov, Peter Hall, David Cox, Frans 
Oort, Joel S. Feldman, Roman Jackiw, Duong H. Phong, 
Michael S. Waterman, Arthur T. Winfree, Edward Frenkel, 
Laurent Lafforgue, George Lusztig, László Lovász, Endre  
Szemerédi, Peter Sarnak, Shing-Tung Yau, Thomas Yizhao 
Hou, Andrew J. Majda, Manjul Bhargava, K. Soundararajan, 
Terence Tao, Noga Alon, Paul Seymour, Richard Stanley, John 
J. Tyson, John Rinzel, Gerhard Huisken, Jean-Christophe  
Yoccoz, Wendelin Werner, Andrei Okounkov, Svante Janson, 
Craig Tracy, Stéphane Mallat, Claude Le Bris, Akshay  
Venkatesh, Alexander Razborov, Angus MacIntyre, Yuri 
Gurevich, Jamie Robins, Renato Renner, John Preskill,  
Richard M. Schoen, László Erdos, Elon Lindenstrauss,  
Fedor Bogomolov, Helmut Hofer, David Gabai, Gang Tian
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The CRM organizes many activities apart 
from its thematic programmes:  
the Séminaire de mathématiques  

supérieures or SMS (a summer school held 
in Montréal almost every year since its 
beginnings in the 1960s); short thematic 
programmes; activities in various fields 
of the mathematical sciences (the CRM 

general programme); interdisciplinary and 
industrial activities; and activities  

organized by the CRM laboratories. The 
CRM also sponsors activities that  

do not take place on its premises and 
activities organized by other institutions. 

The reader will find below the main  
activities organized or sponsored  

by the CRM in 2013-2014.

Summer School
Séminaire de mathématiques  
supérieures – SMS 2013 
Physics and Mathematics of Link Homology 
June 24 – July 5, 2013, at the CRM
Sponsored by the CRM, the Fields Institute, PIMS, MSRI, 
and the Simons Foundation
Organizers: Sergei Gukov (Caltech), Mikhail Khovanov 
(Columbia), and Johannes Walcher (McGill)
At the beginning of the SMS, more than 50 years ago, the 
summer school was sponsored by NATO and organized  
by the Department of mathematics and statistics of the 
Université de Montréal. As time went by, the association  
between the CRM and the SMS became stronger and 
stronger. The SMS is not sponsored by NATO any more: its 
support comes from the CRM, the Fields Institute, PIMS,  
and the Mathematical Sciences Research Institute (MSRI)  
at Berkeley. In 2013 the theme of the SMS was the phys-
ics and mathematics of link homology, a deep and exciting 
theme at the frontier of topology and mathematical physics. 
More than 90 students and postdoctoral fellows took part  
in this summer school. For the first time all courses  
delivered during the school were recorded on video.  
Here are the names and affiliations of the instructors  
and the course titles.
Mina Aganagic (Berkeley) 
Knots and string dualities
Dror Bar-Natan (Toronto) 
A quick introduction to Khovanov homology (I, II, III)
Sergei Gukov (Caltech) 
Overview of physics of knot homologies
Hiroki Fuji (Tokyo) 
The volume conjecture and super-A-polynomial
Joel Kamnitzer (Toronto) 
Knot homology via the affine Grassmannian
Anton Kapustin (Caltech) 
Abelian Chern-Simons theory  
as an extended topological field theory
Mikhail Khovanov (Columbia) 
Categorification of the HOMFLYPT polynomial  
and its specializations
Aaron Lauda (Southern California) 
Knot invariants and their categorifications via Howe duality
Ciprian Manolescu (UCLA) 
An introduction to knot Floer homology (first course) 
From knot Floer homology to invariants of 3- and 4-manifolds  
(second course)
Marcos Mariño (Genève) 
Integrality properties of link invariants from topological strings
Alexei Oblomkov (Amherst) 
Topology of planar curves, knot homology  
and representation theory of Cherednik algebras
Ramadevi Pichai (Bombay) 
Chern-Simons theory and knot invariants
Jake Rasmussen (Cambridge) 
Differentials on knot homologies
Marko Stosic (Lisbonne) 
Colored HOMFLY homology of knots and links
Johannes Walcher (McGill) 
Matrix factorizations and topological strings for knots
Ben Webster (Northeastern) 
Knot homology, KLR algebras and quiver varieties

O t h e r  
Ac t i v i t i e s

        Montréal, Canada 

June 24-July 5, 2013

         2
4 juin-5 juillet 2013
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Physics and Mathematics  

of Link Homology     

Physique et Mathématiques  

de l’Homologie des Entrelacs

SéMinaire De MathéMatiqueS SupérieureS

Organizing Committee / Comité d’organisation

Sergei Gukov  
(Caltech) 

Mikhail Khovanov  
(Columbia) 

Johannes Walcher  
(McGill)

Speakers / Conférenciers

Mina aganagic  
(Berkeley)

Dror Bar-natan  
(toronto)

Joel Kamnitzer  
(toronto)

anton Kapustin 
(Caltech)

aaron Lauda  
(uSC) 

Marcos Mariño  
(Geneva)

alexei Oblomkov  
(amherst)

peter Ozsvath  
(princeton)

ramadevi pichai  
(Bombay)

Jake rasmussen  
(Cambridge)

Marko Stošić  
(Lisbon)

Cumrun Vafa*  
(harvard)

Ben Webster  
(northeastern)

edward Witten*  
(iaS)

* to be confirmed

Sponsors / Organismes subventionnaires

CrM-Centre de recherches mathématiques 

iSM-institut des sciences mathématiques

CirGet-Centre interuniversitaire de recherche en géométrie et topologie 

MSri-Mathematical Sciences research institute

Fields institute 

piMS-pacific institute for the Mathematical Sciences

Simons Foundation 

université de Montréal 

CMS/SMC

 
Financial support is available for graduate students and postdoctoral  

fellows. please apply by March 15th , 2013.

une aide financière est disponible pour les étudiants de cycle supérieur  

et les boursiers postdoctoraux. Veuillez soumettre votre candidature  

avant le 15 mars 2013.
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Mobiliser les chercheurs en sciences mathématiques pour qu’ils se consacrent  à des enjeux planétaires
 Informer le public et les écoles sur le rôle des sciences mathématiques dans  la résolution des problèmes affectant notre planète et son avenir

Avec le support de

Sa mission 

Le thème Mathématiques de la planète Terre est interprété dans un sens très large.

www.mpt2013.org
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Activités 

       

 Pour tout renseignement: info@mpt2013.org

MPT2013 est une initiative mondiale comprenant une année d’activités scientifiques et de sensibilisation.

La Terre est une  planète complexe avec des processus  dynamiques dans le manteau, des océans et une atmosphère définissant l’environnement.

La Terre est une planète riche sur  le plan biologique où des systèmes complexes favorisent la vie.

La Terre est une planète façonnée  par la civilisation munie d’infrastructures  et d’institutions.

La Terre est une planète en danger faisant face aux enjeux  du développement durable.

Des activités scientifiques compre-nant des programmes thématiques, des ateliers, des écoles d’été, des congrès scientifiques et des nu-méros spéciaux de revues. 

Des activités de sensibilisation  incluant des conférences grand public, des compétitions interna-tionales, des numéros spéciaux de magazines, un blogue quotidien en 2013 et des ressources éducatives sur le web. 

Short Thematic  
Program
Rational Points, Rational Curves  
and Entire Holomorphic Curves  
on Projective Varieties 
June 3-28, 2013, at the CRM
Sponsored by CIRGET (a CRM laboratory),  
the Agence nationale de la recherche (France),  
and the National Science Foundation
Organizers: Carlo Gasbarri (Strasbourg), Steven Lu (UQAM),  
Erwan Rousseau (Université de Provence), Jason Starr (Stony 
Brook), and Yuri Tschinkel (Courant Institute, NYU)
The last years have seen major advances in the geometry 
of algebraic varieties, especially in its analytical, arithmetic, 
and algebraic aspects. Fundamental conjectures (due to 
Green-Griffiths, Lang, Mazur, Vojta, and recently Campana) 
have served as guidelines for research works that were 
independent but parallel, within each of the aspects men-
tioned. The explosion in breakthroughs (including new results 
and new techniques) required the fostering of exchanges 
between these disparate communities. The goal of this short 
programme was to foster such exchanges and it was very 
successful, as the publication of its proceedings by the CRM 
demonstrates. One of the most important themes of the 
programme was the recent progress in the classification of 
algebraic varieties in birational geometry, especially in our 
knowledge of the role played by rational curves in the study 
of the arithmetic and holomorphic properties of an algebraic  
variety and in our understanding of the key role of the  
canonical bundle and related tensorial bundles in the study  
of algebraic and holomorphic curves.
The short programme on rational points, rational curves, and 
entire curves lasted for one month and was at the same time 
a summer school (introducing the participants to advanced 
topics) and a gathering of experts for cross-pollination. 
The first three weeks served as a summer school, whose 
courses were interspersed with advanced talks. This summer 
school featured eight mini-courses (each consisting of four 
lectures), given respectively by Claire Voisin (École Polytech-
nique), Jorge Vitorio Pereira (IMPA Estrada Dona Castorina), 

Jason Starr (Stony Brook), Carlo Gasbarri, Michael Nakamaye 
(New Mexico), Henri Gillet (Illinois at Chicago), Paul Vojta 
(Berkeley), and Yuri Tschinkel. The summer school also  
featured regular problem sessions ran by Jason Starr and 
a public lecture by Antoine Chambert-Loir. The final week 
of the programme featured a fast-paced workshop, with 
speakers documenting many of the recent advances in  
their subjects. The conference was well attended and its 
participants came from all corners of the world.

Mathematics  
of Planet Earth
In March 2014 the CRM organized a workshop under the 
umbrella of the MPE program (not part of the thematic 
activities mentioned above). This workshop was supported 
by an international network of institutes as well as UNESCO, 
which launched the International Year of Light and Light-
Based Technologies (IYL 2015).

Mathematical Methods  
and Models in Laser Filamentation 
March 10-14, 2014, at the CRM
Sponsored by the National Science Foundation
Organizers: André Bandrauk (Sherbrooke), Emmanuel 
Lorin de la Grandmaison (Carleton), and Jerome V. Moloney 
(Arizona)
This workshop gathered mathematicians and physicists who 
are experts in nonlinear optics and filamentation. The goal 
of the workshop was to derive and analyze nonperturbative 
models in order to understand the physics of filamentation. 
These models (and the associated numerical methods) are 
based on the equations of Schrödinger, Dirac, and Maxwell, 
which allow us to model the nonlinear nonperturbative  
regime of the interactions between lasers (one one hand) 
and gas and solids (on the other). Those models have  
applications in communications, surgery, and atmospheric 
sciences. In particular the interaction between intense laser 
pulses ant the atmosphere is a very important research area 
within this international programme and the CRM workshop  
was the first activity held in Canada on this topic. The 
workshop proceedings, based on the presentations of invited 
lecturers, will be published by the CRM and Springer. Finally, 
because of the success of this workshop, Professor Bandrauk 
and his colleagues were invited to co-organize COFIL 2016 
(International Symposium on Filamentation) by the COFIL 
2016 International Committee. 9



The CRM General Programme
The general programme of the CRM funds a wide variety 
of scientific events, both on the premises of the CRM and 
elsewhere in Canada. Whether it be for specialized work-
shops attended by a small number of researchers or large 
meetings attended by hundreds of participants, the general 
program promotes research in the mathematical sciences at 
all levels. The program is quite flexible, allowing projects to 
be considered as they arise.

General Programme:  
Activities Held at the CRM
15th IMS New Researchers Conference  
in Statistics and Probability 
August 1-3, 2013, at the CRM
Sponsored by the IMS (Institute of Mathematical Statistics),  
the Statistical Society of Canada, the National Science 
Foundation, the National Institutes of Health, the CRM,  
and the Institut des sciences mathématiques (ISM)
Organizers: Aarti Singh (CMU, Organizing Committee  
Chairman), Edoardo Airoldi (Harvard), David Anderson 
(Wisconsin), Ery Arias-Castro (UC San Diego), Cecilia Cotton 
(Waterloo), Johanna Nešlehová (McGill, Local Organizer), 
Davy Paindaveine (Bruxelles), Soumik Pal (Washington), 
Debashis Paul (UC Davis), Amandine Veber (École Polytech-
nique), and Shuang Wu (Rochester)

Workshop 
Invariant Subspaces  
of the Shift Operator 
August 26-30, 2013, at the CRM
Sponsored by the CRM Analysis Laboratory
Organizers: Emmanuel Fricain (Lille 1),  
Javad Mashreghi (Laval), and William Ross (Richmond)

Workshop 
From Categories to Logic, Linguistics  
and Physics: A Tribute for the  
90th Birthday of Joachim Lambek 
September 21, 2013, at the CRM

Workshop 
SCHOLAR – A Scientific Celebration  
Highlighting Open Lines of Arithmetic  
Research in Honour of Professor  
M. Ram Murty’s Mathematical Legacy  
on his 60th Birthday 
October 15-17, 2013, at the CRM
Sponsored by the CRM, the Fields Institute,  
and the Number Theory Foundation

Directors’ Symposium 
le 8 novembre 2013, au CRM
Sponsored by the CRM, the Fields Institute,  
and PIMS

General Programme:  
Activities Supported by the CRM
Conference 
CanaDAM 2013 
June 10-13, 2013,  
at Memorial University (Newfoundland)
Sponsored by AARMS, the CRM, the Fields Institute,  
PIMS, and Memorial University
Program Committee: Daniel Panario (Carleton, Chair), 
Brett Stevens (Carleton), Cédric Chauve (Simon Fraser), 
Sylvie Corteel (Université Paris-Diderot, France), Antoine 
Deza (McMaster), Penny Haxell (Waterloo), Christophe 
Hohlweg (UQAM), Jeannette Janssen (Dalhousie), Jennifer 
Key (Clemson, South Carolina), Brendan McKay (Australian 
National University), Ian Munro (Waterloo), Wendy Myrvold 
(Victoria), Ortrud Oellermann (Winnipeg), and Dana Randall 
(Georgia Institute of Technology) 
Executive Committee: Frank Ruskey (Victoria, Chair), Gary 
MacGillivray (Victoria), Odile Marcotte (UQAM and CRM), 
David Pike (Memorial), Brett Stevens (Carleton), and Lorna 
Stewart (Alberta)
Local Arrangements Committee: David Pike (Memorial, 
Chair), Danny Dyer (Memorial), Nabil Shalaby (Memorial), 
and Ryan Tifenbach (Memorial)
This conference, whose first instalment took place in 2007, 
was immediately recognized as the most important Canadian 
forum in discrete and algorithmic mathematics. It is now also 
a world-class conference in this field of the mathematical 
sciences.

Analysis and Partial Differential Equations:  
A Conference in Honour  
of the 60th Birthday of Nassif Ghoussoub 
July 7-12, 2013,  
at the University of British Columbia
Sponsored by the CRM, the Fields Institute, PIMS,  
Mitacs, and the National Science Foundation
Scientific Committee: K.C. Chang (Beijing), Ivar Ekeland 
(Paris), Joel Feldman (UBC), Changfeng Gui (Connecticut), 
Bill Johnson (Texas), Louis Nirenberg (NYU), Gabriella Taran-
tello (Rome), and Nicole Tomczak-Yaegermann (Alberta)
Local Committee: Stephen Gustafson (UBC), Young-Heon 
Kim (UBC), Dong Li (UBC), Abbas Moameni (Lethbridge), 
Tai-Peng Tsai (UBC), Juncheng Wei (UBC), and Meijun Zhu 
(Oklahoma)

CanaDAM 2013

CANADIAN DISCRETE AND ALGORITHMIC MATHEMATICS CONFERENCE

June 10–13, 2013 • Memorial University of Newfoundland

canadam.math.ca/2013

INVITED SPEAKERS

Miguel Anjos (École Polytechnique, Montréal)

Anne Condon (University of British Columbia)

Reinhard Diestel (Universität Hamburg)

Cheryl Praeger (The University of Western Australia)

Victor Reiner (University of Minnesota)

Carla Savage (North Carolina State University)

Robert Sedgewick (Princeton University)

Benny Sudakov (University of California Los Angeles)

INVITED MINISYMPOSIA

Algebraic Combinatorics   — Steph Van Willigenburg (University of British Columbia)

Algorithmic Methods in Comparative Genomics   — Max Alekseyev (University of South Carolina)

Analytic Combinatorics   — Alfredo Viola (Universidad de la República, Uruguay)

Combinatorics and Geometry of Linear Optimization   — Antoine Deza (McMaster University)

Design Theory   — Ian Wanless (Monash University)

Enumerative Combinatorics   — Marni Mishna (Simon Fraser University)

Extremal Combinatorics   — Dhruv Mubayi (University of Illinois at Chicago)

Graph Theory   — Matthias Kriesell (Technische Universität Ilmenau)

Probabilistic Combinatorics   — Mike Molloy (University of Toronto)

PROBLEM SESSION

Moderator: Brett Stevens (Carleton)

PROGRAM COMMITTEE

Daniel Panario (Carleton) - Chair

Brett Stevens (Carleton) 

Cedric Chauve (Simon Fraser) 

Sylvie Corteel (Université Paris-Diderot, France) 

Antoine Deza (McMaster) 

Penny Haxell (Waterloo) 

Christophe Hohlweg (Université du Québec à Montréal) 

Jeannette Janssen (Dalhousie) 

Jennifer Key (Clemson, South Carolina) 

Brendan McKay (Australian National University) 

Ian Munro (Waterloo) 

Wendy Myrvold (Victoria) 

Ortrud Oellermann (Winnipeg) 

Dana Randall (Georgia Institute of Technology)

LOCAL ARRANGEMENTS COMMITTEE

David Pike (Memorial) - Chair

Danny Dyer (Memorial)

Nabil Shalaby (Memorial)

Ryan Tifenbach (Memorial)
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Sponsored by AARMS

POPULAR LECTURE 
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Canadian Undergraduate Mathematics  
Conference 2013 
July 10-14, 2013,  
at the Université de Montréal
Sponsored by the Institut des sciences mathématiques 
(ISM), the FAÉCUM, the Canadian Mathematical Society 
(CMS), the CRM, AARMS, the Fields Institute, the Com-
munications Security Establishment (Canada), the Depart-
ment of mathematics and statistics of the Université de 
Montréal, CICMA, the Association des statisticiennes et 
statisticiens du Québec, the Statistical Society of Canada 
(SSC), and IMETRIK
Organizers: Jean Lagacé (Chair of the Organizing  
Committee), Nicolas Bouchard, Kevin Gervais, Andréanne 
Lapointe, Vincent Létourneau, Joanie Martineau, Audrey 
Morin, and Nicolas Simard, all students at the Université  
de Montréal

Mathematical Congress  
of the Americas 2013 
August 5-9, 2013,  
in Guajanuato (Mexico)
Sponsored by the American Mathematical Society, the 
Brazilian Mathematical Society, the Canadian Mathematical 
Society, the Mathematical Union of Latin America and the 
Caribbean, the Mexican Mathematical Society, the Society 
for Industrial and Applied Mathematics (SIAM), and  
CONACYT (Consejo Nacional de Ciencia y Technología)
Steering Committee: Alejandro Ádem (Canada), Uri Ascher 
(Canada), Susan Friedlander (États-Unis), Servet Martínez 
(Chili), José Antonio de la Pena (Mexico), and Marcelo Viana 
(Brésil)
This congress is the equivalent, for the Americas, of the 
prestigious International Congress of Mathematicians. The 
congress that took place in Mexico was the first instalment 
of the Mathematical Congress of the Americas. The second 
instalment will take place in Montréal.

57th Congress  
of the Association mathématique  
du Québec (“Mathématiques québécoises 
de la planète Terre”) 
October 11-12, 2013,  
at the Royal Military College Saint-Jean

Colloquium  
(Entretiens Jacques-Cartier 2013)  
Mathematics and Climate Change 
November 27-28, 2013,  
at the CNRS Rhône Auvergne
Sponsored by the Centre Jacques-Cartier and the CNRS
Scientific Organizers for France:  
Éric Blayo (Grenoble), Didier Bresch (Chambéry),  
and Daniel Le Roux (Lyon 1)
Scientific Organizers for Québec:  
Peter Bartello (McGill), Laurent Habsieger (CNRS UMI 3457, 
Montréal), and René Laprise (UQAM)

Seminars in Undergraduate Mathematics  
in Montréal - SUMM 2014 
January 10-12, 2014,  
at Concordia University
Sponsored by Concordia University, McGill University, the 
Université de Montréal, UQAM, the Canadian Mathematical 
Society, the CRM, the ISM, and Maplesoft
Organizers: Joey Litalien, Renaud Raquépas, Erick Schulz, 
and David Kleiman

Canadian Mathematics Education Forum 
May 1-4, 2014,  
at the University of Ottawa
Sponsored by the University of Ottawa, the CRM,  
AARMS, the Fields Institute, PIMS, Pearson ERPI,  
the Statistical Society of Canada, and Crowdmark
Organizers: Ann Arden (Osgoode Township District High 
School and University of Ottawa), Richard Hoshino (Quest 
University Canada), Kathleen Pineau (École de technologie 
supérieure), Peter Taylor (Queen’s University), and Sarah 
Watson (Canadian Mathematical Society) 

Colloque panquébécois des étudiants  
de l’Institut des sciences mathématiques 
XVIIth edition 
May 16-18, 2014, at Université Laval
Sponsored by the Institut des sciences mathématiques 
(ISM), the FRQNT, the CRM, the Association des étudiants 
gradués en science et génie, Université Laval, the Fields 
Institute, the Association des Étudiant(e)s en Statistique  
et Mathématiques (Université Laval), the Canadian  
Mathematical Society, and the Association des étudiantes 
et étudiants de Laval inscrits aux études supérieures

CanaDAM 2013

CANADIAN DISCRETE AND ALGORITHMIC MATHEMATICS CONFERENCE

June 10–13, 2013 • Memorial University of Newfoundland

canadam.math.ca/2013

INVITED SPEAKERS

Miguel Anjos (École Polytechnique, Montréal)

Anne Condon (University of British Columbia)

Reinhard Diestel (Universität Hamburg)

Cheryl Praeger (The University of Western Australia)

Victor Reiner (University of Minnesota)

Carla Savage (North Carolina State University)

Robert Sedgewick (Princeton University)

Benny Sudakov (University of California Los Angeles)

INVITED MINISYMPOSIA

Algebraic Combinatorics   — Steph Van Willigenburg (University of British Columbia)

Algorithmic Methods in Comparative Genomics   — Max Alekseyev (University of South Carolina)

Analytic Combinatorics   — Alfredo Viola (Universidad de la República, Uruguay)

Combinatorics and Geometry of Linear Optimization   — Antoine Deza (McMaster University)

Design Theory   — Ian Wanless (Monash University)

Enumerative Combinatorics   — Marni Mishna (Simon Fraser University)

Extremal Combinatorics   — Dhruv Mubayi (University of Illinois at Chicago)

Graph Theory   — Matthias Kriesell (Technische Universität Ilmenau)

Probabilistic Combinatorics   — Mike Molloy (University of Toronto)

PROBLEM SESSION

Moderator: Brett Stevens (Carleton)

PROGRAM COMMITTEE

Daniel Panario (Carleton) - Chair

Brett Stevens (Carleton) 

Cedric Chauve (Simon Fraser) 

Sylvie Corteel (Université Paris-Diderot, France) 

Antoine Deza (McMaster) 

Penny Haxell (Waterloo) 

Christophe Hohlweg (Université du Québec à Montréal) 

Jeannette Janssen (Dalhousie) 

Jennifer Key (Clemson, South Carolina) 

Brendan McKay (Australian National University) 

Ian Munro (Waterloo) 

Wendy Myrvold (Victoria) 

Ortrud Oellermann (Winnipeg) 

Dana Randall (Georgia Institute of Technology)

LOCAL ARRANGEMENTS COMMITTEE

David Pike (Memorial) - Chair

Danny Dyer (Memorial)

Nabil Shalaby (Memorial)

Ryan Tifenbach (Memorial)
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Problem Solving  
Workshops
The CRM has been organizing problem solving workshops 
since 2007. These workshops gather industry represen-
tatives, university researchers, postdoctoral fellows, and 
graduate students. The participants work in teams, each of 
which studies a problem supplied by a company or a public  
or quasi-public institution. The main workshop goals are to 
give companies or institutions mathematical tools for  
solving their problems and to allow mathematicians working 
in an academic environment to analyze and solve real-world 
problems. The workshops organized by the CRM are part of 
a Canadian tradition since PIMS and the Fields Institute also 
organize problem solving workshops.
In August 2013 the CRM organized the Fifth Montreal 
Problem Solving Workshop. For the first time at the CRM this 
workshop consisted of two sections: a section devoted to 
mathematical problems arising in connective tissue physiology  
(organized by Svetlana Komarova from McGill and Nilima 
Nigam from Simon Fraser University) and a general section 
including diverse problems. The CRM is very grateful to the 
following companies and institutions, which supplied the 
problems studied during the workshop: Western University  
(London, Ontario), Matrix Dynamics, the University of 
Toronto Faculty of Dentistry, the McGill University Faculty 
of Dentistry, the Shriners Hospitals for Children (Montréal), 
IREQ, GIRO, and RedPrairie-JDA. 

Fifth Montreal Problem Solving Workshop  
- A CRM-Mprime Event 
August 19-23, 2013, at the CRM
Sponsored by the Mprime network, the Matrix Dynamics 
Group at the University of Toronto, GERAD, and the  
Network for Oral and Bone Health Research (RSBO)
Organizers: Fabian Bastin (Université de Montréal), Gilles 
Caporossi (HEC Montréal), Michel Gendreau (École Poly-
technique de Montréal), Bernard Gendron (Université de 
Montréal), Huaxiong Huang (York University), Svetlana 
Komarova (McGill), Odile Marcotte (CRM and UQAM), Nilima 
Nigan (Simon Fraser University), Dominique Orban (École 
Polytechnique de Montréal), Sylvain Perron (HEC Montréal), 
Christiane Rousseau (Université de Montréal), Jean-Marc 
Rousseau (CIRANO and ncm2), Chair, and Louis-Martin 
Rousseau (École Polytechnique de Montréal)

Interdisciplinary  
and Industrial Programme
The CRM organizes and supports several activities of an 
“interdisciplinary or industrial” nature, apart from the problem 
solving workshops. Here is a list of those activities that took 
place in 2013-2014. Note that Professor David Sankoff, 
a pioneer in the field of evolutionary genomics, has been a 
member of the CRM since its founding and conducted the 
major part of his research at the centre.

MAGE 
Models and Algorithms  
for Genome Evolution 
A Conference Honouring David Sankoff’s 
50th Anniversary of Research Contribution 
August 23-26, 2013,  
at the Château-Bromont Hotel
Sponsored by the CRM, the Université de Montréal,  
the Fields Institute, the National Science Foundation,  
IBM Research, CIFAR, PIMS, and the University of Ottawa
Organizers: Cédric Chauve (Simon Fraser University),  
Dannie Durand (Carnegie Mellon), Nadia El-Mabrouk  
(Montréal), Laxmi Parida (IBM Research), and Éric Tannier 
(INRIA and Université de Lyon)

Workshop 
Scale-Free Dynamics  
and Networks in Neurosciences 
October 21-24, 2013, at the CRM
Sponsored by the Québec Bio-imaging Network (QBIN)
Organizers: Philippe Ciuciu (CEA/Neurospin and INRIA)  
and Jean-Marc Lina (École de technologie supérieure)

5th workshop on Game Theory in Energy, 
Resources and Environment 
May 26-27, 2014, at HEC Montréal
Sponsored by HEC Montréal, GERAD, the CRM,  
the International Society on Dynamic Games (ISDG),  
and the FRQNT
Organizer: Georges Zaccour (HEC Montréal)

ORGANIZERS
Cédric Chauve (Simon Fraser University, Canada)
Dannie Durand (Carnegie Mellon University, USA)
Nadia El-Mabrouk (Université de Montréal, Canada)
Laxmi Parida (IBM Research, USA)
Éric Tannier (INRIA, Université de Lyon, France)
 
COMMITTEE
Anne Bergeron (Université du Québec à Montréal, Canada)
Mathieu Blanchette (McGill University, Canada)
Guillaume Bourque (McGill University, Canada)
David Bryant (University of Otago, New Zealand)
Vincent Ferretti (Ontario Inst. For Cancer Research, Canada)
Anthony Labarre (Université Paris-Est Marne-la-Vallée, France)
Manuel Lafond (Université de Montréal, Canada)
Krister Swenson (Université de Montréal, Canada)
Marcel Turcotte (University of Ottawa, Canada)
Tandy Warnow (The University of Texas at Austin, USA)
Chunfang Zheng (University of Ottawa, Canada)
Binhai Zhu (Montana State University, USA)

SpEAkERS
Victor A. Albert (University of Buffalo, USA)
Marilia Braga (Inmetro, Brazil)
Miklos Csuros (Université de Montréal, Canada)
Joe Felsenstein (University of Washington, USA)
Jotun Hein (University of Oxford, UK)
Tao Jiang (UC Riverside, USA)
John Kececioglu (University of Arizona, USA)
Jens Lagergren (Science for Life Laboratory, Sweden)
Eric Lyons (University of Arizona, USA)
Aoife McLysaght (University of Dublin, Ireland)
Joao Meidanis (University of Campinas, Brazil)
Bernard Moret (EPFL, Switzerland)
Gene Myers (Max Planck Inst. CBG, Germany)
Joseph H. Nadeau (Institute for Systems Biology, USA)
Pavel Pevzner (UCSD, USA)
David Sankoff (University of Ottawa, Canada)
Ron Shamir (University of Tel Aviv, Israel)
Jens Stoye (University of Bielefeld, Germany)
Olga Troyanskaya (Princeton University, USA)
Sophia Yancopoulos (Feinstein Inst. for Medical Research, USA)
Liqing Zhang (Virginia Tech, USA)
Louxin Zhang (National University of Singapore)
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Le DIROen tête!

A volume of the Computational Biology series of Springer untitled “Models and Algorithms 
for Genome Evolution”, gathering contributions from MAGE participants, will be published 
following the conference (editors: Cédric Chauve, Nadia El-Mabrouk and Éric Tannier).

www.crm.umontreal.ca/2013/MAGE13
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Activities Organized  
by the CRM Laboratories
The CRM activities described so far are organized to a 
large extent by mathematicians who belong to at least one 
laboratory of the CRM. The CRM members, however, also 
organize activities that are proposed and supported by the 
laboratories themselves. In particular, in 2014, the Analysis 
Laboratory created the Nirenberg lectures in honour of the 
famous mathematician Louis Nirenberg, who spent part of 
his life in Montréal. Here is a list of the activities that were 
organized by the laboratories in 2013-2014.

Words, Codes and Algebraic Combinatorics 
A conference in honour of  
Christophe Reutenauer’s 60th birthday 
July 1-5, 2013, in Cetraro (Italy)
Sponsored by the CNRS, LaCIM, UQAM,  
La Sapienza (Università di Roma), the CRM,  
the Università Degli Studi di Salerno, and the GNSAGA
Organizers: Clelia de Felice (Salerno), Christophe Hohlweg 
(UQAM), Claudia Malvenuto (Sapienza), and Guy Melançon 
(Bordeaux I)

Montreal-Toronto Workshop  
in Number Theory  
Progress and Prospects in Number Theory 
November 23-24, 2013,  
at the Fields Institute
Sponsored by the CRM, CICMA, and the Fields Institute
Organizers: Eyal Goren (McGill) and Stephen Kudla (Toronto) 

4th Graduate Students Workshop  
on Actuarial and Financial Mathematics 
December 6, 2013, at the CRM
Sponsored by the Statistics Laboratory
Organizers: Mathieu Boudreault (UQAM), José Garrido 
(Concordia), Ghislain Léveillé (Laval), and Manuel Morales 
(Montréal)

Workshop on Nonparametric  
Curve Smoothing 
December 16-17, 2013,  
at Concordia University
Sponsored by the Statistics Laboratory
Organizers: Yogendra P. Chaubey (Concordia), Nikolay  
Gospodin (Concordia), Adam Krzyzak (Concordia), Arusharka 
Sen (Concordia), and Taoufik Bouezmarni (Sherbrooke)

3rd Workshop on Insurance Mathematics 
January 31, 2014, at Université Laval
Sponsored by Université Laval, the CRM,  
the Statistics Laboratory, Co-operators,  
and the Canada Research Chairs 
Organizers: Manuel Morales (Montréal), Jean-François 
Renaud (UQAM), Étienne Marceau (Laval), David Landriault 
(Waterloo), Andrei L. Badescu (Toronto), Hélène Cossette 
(Laval), and Ghislain Léveillé (Laval)

Nirenberg Lectures  
in Geometric Analysis at the CRM 
Stability results for geometric  
and functional inequalities
by Alessio Figalli (University of Texas at Austin) 
May 13-16, 2014, at the CRM
Sponsored by the Analysis Laboratory

ORGANIZERS
Cédric Chauve (Simon Fraser University, Canada)
Dannie Durand (Carnegie Mellon University, USA)
Nadia El-Mabrouk (Université de Montréal, Canada)
Laxmi Parida (IBM Research, USA)
Éric Tannier (INRIA, Université de Lyon, France)
 
COMMITTEE
Anne Bergeron (Université du Québec à Montréal, Canada)
Mathieu Blanchette (McGill University, Canada)
Guillaume Bourque (McGill University, Canada)
David Bryant (University of Otago, New Zealand)
Vincent Ferretti (Ontario Inst. For Cancer Research, Canada)
Anthony Labarre (Université Paris-Est Marne-la-Vallée, France)
Manuel Lafond (Université de Montréal, Canada)
Krister Swenson (Université de Montréal, Canada)
Marcel Turcotte (University of Ottawa, Canada)
Tandy Warnow (The University of Texas at Austin, USA)
Chunfang Zheng (University of Ottawa, Canada)
Binhai Zhu (Montana State University, USA)

SpEAkERS
Victor A. Albert (University of Buffalo, USA)
Marilia Braga (Inmetro, Brazil)
Miklos Csuros (Université de Montréal, Canada)
Joe Felsenstein (University of Washington, USA)
Jotun Hein (University of Oxford, UK)
Tao Jiang (UC Riverside, USA)
John Kececioglu (University of Arizona, USA)
Jens Lagergren (Science for Life Laboratory, Sweden)
Eric Lyons (University of Arizona, USA)
Aoife McLysaght (University of Dublin, Ireland)
Joao Meidanis (University of Campinas, Brazil)
Bernard Moret (EPFL, Switzerland)
Gene Myers (Max Planck Inst. CBG, Germany)
Joseph H. Nadeau (Institute for Systems Biology, USA)
Pavel Pevzner (UCSD, USA)
David Sankoff (University of Ottawa, Canada)
Ron Shamir (University of Tel Aviv, Israel)
Jens Stoye (University of Bielefeld, Germany)
Olga Troyanskaya (Princeton University, USA)
Sophia Yancopoulos (Feinstein Inst. for Medical Research, USA)
Liqing Zhang (Virginia Tech, USA)
Louxin Zhang (National University of Singapore)
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In 2006 the CRM launched the  
“Grandes Conférences” lecture series,  

in order to fulfil the expectations of a  
public wishing to understand important 

developments in the mathematical  
sciences. The “Grandes Conférences”  

feature outstanding lecturers able  
to convey the power and beauty of  

mathematical research to a wide audience.  
In 2013-2014 four lectures were delivered 

at the Université de Montréal:  
 “The Mathematics of Evolution” by Robert 

Griffiths (October 9, 2013);  
“The Evolution of Cooperation:  

Why We Need Each Other to Succeed” 
by Martin Nowak (November 6, 2013);  
“La découverte des fractales lisses” 

by Vincent Borrelli (February 13, 2014); and 
“La prévision des grandes catastrophes”  
by Florin Diacu (May 9, 2014). The reader 
will find below summaries of these four 

lectures, adapted from articles published 
by Sabin Lessard and Christiane Rousseau 

in Le Bulletin du CRM. Each of the  
lectures was attended by hundreds  
of persons of various backgrounds.  

The refreshments following the lectures  
allowed them to ask questions, renew  

old acquaintances, and meet other  
persons interested in science.  

The “Grandes Conférences du CRM”  
are under the stewardship of Christiane 

Rousseau and Yvan Saint-Aubin, both full 
professors at the Department  

of mathematics and statistics of  
the Université de Montréal.

The Mathematics  
of Evolution
Robert Griffiths  
(University of Oxford)
Robert Griffiths visited the CRM in 2013 as Clay Senior 
Scholar for the Thematic Semester on Biodiversity and  
Evolution. He obtained his Ph.D. in mathematical statistics  
from the University of Sydney in 1970 and taught at 
Macquarie University from 1970 to 1973 and at Monash 
University from 1973 to 1998. In 1998 he became a 
lecturer in statistics and in 2000 Professor of Mathematical 
Genetics at the University of Oxford. Professor Griffiths has 
been Emeritus Professor at the University of Oxford since 
2011 and a member of the Royal Society since 2010. His 
field of research is population genetics, in particular diffu-
sion processes, coalescence theory, gene phylogenies, and 
ancestral inference.
In his lecture Professor Griffiths explained that genes are 
transmitted in a random manner and therefore probability 
theory is used to model intra-species evolution. He surveyed 
some models (without giving technical details) and described 
the interactions between mathematics and population 
genetics. After presenting the famous Wright-Fisher model 
(which goes back to the 1930s), Robert Griffiths addressed 
the revolutionary way of looking at evolution introduced by 
Kingman in 1982: instead of looking forward in time, we look 
backward! DNA data became available in the last decades 
and statistics now plays a crucial role in determining the 
ancestral trees back in time. A stunning application is the 
identification of hotspots of recombination, where chromo-
somes are more likely to break on reproduction.

“ G r a n d e s  
C o n f é r e n ce s 
d u  C R M ”  a n d 

C o l lo q u i a
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The Evolution of Cooperation: 
Why We Need Each Other to 
Succeed
Martin Nowak  
(Harvard University)
Many problems that challenge us today can be traced back 
to a tension between what is good and desirable for society 
and what is good and desirable for an individual. This tension  
can be observed when global problems such as climate 
change, pollution, hunger, and overpopulation are considered. 
In his lecture Martin Nowak argued that cooperation, not 
competition, is the key to the evolution of complexity. He 
first showed how widespread cooperation is among living 
beings. Bacteria cooperate in order to ensure the survival of 
their species. Social insects such as ants and bees provide 
instances of eusociality, where each individual’s behaviour is 
geared towards the good of its community. Human societies  
depend upon cooperation, from the good samaritan to the 
Japanese worker who agreed to clean up the Fukushima 
nuclear plant while saying that “only some of us can do this 
work, I am young and unmarried, and I think that it is my 
duty to help solve this problem.” The cells of an organism 
cooperate by reproducing only when the time is right, and 
the breakdown of cooperation between cells causes cancer.
Martin Nowak continued his lecture by giving a mathematical  
definition of cooperation and introducing the famous prisoner’s  
dilemma. Each prisoner may cooperate (while paying a cost 
denoted by C) or desert. On the other hand each prisoner 
will gain a prize denoted by B if all prisoners cooperate. 
Natural selection rests on the hypothesis that individuals 
“desert,” but Professor Nowak described five mechanisms 
that could account for the evolution of cooperation in nature: 
direct reciprocity (which in varied guises can lead to coop-
eration under some conditions); indirect reciprocity (which 
can lead to social intelligence); social selection (modelled 
through spatial games or games on graphs); group selection; 
and parental selection. Both forms of reciprocity (direct and 
indirect) are essential to the understanding of the evolution 
of prosocial behaviours in humans, but it is indirect reciprocity  
that made us human since it led to social intelligence and 
human language. Martin Nowak concluded his fascinating 
lecture by stating that we must learn global cooperation and 
cooperation for the sake of future generations.

La découverte  
des fractales lisses
Vincent Borrelli  
(Université Claude Bernard-Lyon 1)
In his lecture Professor Vincent Borrelli shared with his  
audience the great adventure in which he took part, namely, 
the discovery of smooth fractals. We all know the flat torus, 
which Professor Borelli illustrated by pointing to Pac-Man’s 
world: if Pac-Man leaves his square on the left he reappears 
on the right and if he leaves the square at the top his head 
reappears at the bottom. Now let us consider the geometric 
torus, which looks like a donut or a buoy. We try to build one 
by gluing together two opposite sides of a sheet of paper, 
thus making a cylinder. So far we don’t run into any problem. 
If we try to glue together the two ends of the cylinder in 
order to make a torus, however, we realize that it cannot be 
done without crumpling the paper. A transformation without 
“crumpling” is called an isometric transformation of the  
flat torus into a geometric torus. The existence of such an 
isometry (or the lact of it) is a deep mathematical question. 
John Nash, who was at the time a young mathematician and 
later won the Nobel Prize in Economics, proved that there 
exists an isometry between the flat torus and the geometric 
torus. Although the Nash-Kuiper theorem states that there 
actually exists a C1 isometry between the flat torus and  
the geometric torus, it does not enable one to visualize  
the resulting surface, which includes an infinite number  
of curvature breakpoints.
The great mathematician Mikhail Gromov became interested 
in this topic and developed a very powerful tool, called  
convex integration, that allows the theorem of Nash-Kuiper 
to be proved in a different manner. In this case also, the 
proof cannot be used to visualize the resulting surface.  
Gromov’s book (“Partial differential relations”) gives the  
key to an effective construction of the surface. In 2007  
a team consisting of Vincent Borrelli, Francis Lazarus, Boris 
Thibert, and Saïd Jebrane tackled the problem of visualizing  
an embedding of the flat torus into 3-dimensional space. 
This large-scale project, joined somewhat later by Damien 
Rohmer, lasted until 2012. It was based on the following 
technique: the images of horizontal (resp. vertical) lines 
on the flat torus are the parallels (resp. meridians) of the 
geometric torus. The distances between points are not 
preserved under this transformation. Hence one starts by 
“processing” a smaller torus on which parallels and meridians 
are shorter than on the flat torus. One then adds thickenings 
(corrugations) that allow one to correct the discrepancies in 
distances. Although this idea is simple, its implementation is 
difficult and the computation of the surface required the use 
of several powerful computers.
Vincent Borrelli then showed his audience some internal and 
external “nooks” of the resulting surface (thanks to many 
zooms). This surface reminds one of fractals but is not actu-
ally a fractal: it is an instance of a new class of geometrical 
objects called “smooth fractals.” The audience was delighted 
with this wonderful lecture and asked Professor Borrelli many 
questions, first in the lecture hall and then in the area where 
refreshments were served.

Vincent Borrelli
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La prévision  
des grandes catastrophes 
Florin Diacu (University of Victoria)
On May 9, 2014, a half-day of activities centered on  
mathematics (“Essential mathematics”) took place in the 
André-Aisenstadt pavilion. This event was organized by the 
ncm2 (a network or research centres that includes the CRM). 
A “Grande Conférence du CRM” was delivered by  
Florin Diacu during that time: it was based on the book 
“Megadisasters: The Science of Predicting the Next  
Catastrophe,” written by the lecturer himself. In his lecture 
Professor Diacu discussed the kind of predictions that one 
can make for eight types of catastrophes: tsunamis, earth-
quakes, volcanic eruptions, hurricanes, rapid climate changes, 
collisions with asteroids or comets, stock market crashes, 
and pandemics. He also discussed what cannot be predicted 
about these. Florin Diacu stated that he became interested in 
this topic right after the 2004 tsunami in Indonesia.
On the sea shore the arrival of a tsunami (a solitary wave 
also called soliton) can be predicted by some signs. The 
phenomenon of solitary waves was discovered by John Scott 
Russell, a Scottish engineer, when he followed over many 
kilometers a wave that was propagating in a canal with no 
change in shape or speed. Harbingers of a tsunami, such 
as the ebbing of the sea, its bubbling, its odour of petrol 
or rotten eggs, allow the population to run away and find 
refuge on high ground. The propagation speed of a tsunami 
following an earthquake can be estimated using the depth of 
the sea; zones at risk can then be evacuated. Solitary waves, 
however, have elastic shocks and dispatching a counter-wave  
cannot protect people from a tsunami. Florin Diacu then  
addressed the problem of earthquakes. Their occurrence 
cannot be predicted exactly but one can determine time 
lapses when the probability of an earthquake is relatively 
high. As for hurricanes, meteorologists try to predict their 
trajectories and intensities, in order for the affected popula-
tions to protect themselves or leave the area. Some hur-
ricanes “play tricks” on meteorologists: for instance hurricane 
Elena (in 1985) almost turned around on itself.
Florin Diacu also discussed climate change. The cyclical 
variations in the parameters of the Earth’s orbit (eccentricity, 
inclination of the Earth’s axis, etc.), caused by the attraction  
of the other planets, are called Milankovitch cycles. To a 
great extent they explain the past cycles in the Earth’s 
climate. In order to predict climate change, meteorologists 
model the climate and carry out numerical simulations based 

on their models. Climate modelling amounts to eliminating 
the random effects of meteorological forecasts so that only 
important trends are retained. Professor Diacu showed how 
the current observations and simulations support the global 
warming hypothesis. One of Florin Diacu’s research areas is 
celestial mechanics and he devoted part of his lecture to the 
prediction and prevention of collisions with comets or aster-
oids. He described the monitoring, under the Space Watch 
program, of the celestial objects that pass by the Earth. This 
program also evaluates science-fiction-like means to protect 
the Earth from celestial objects. He concluded his lecture by 
talking about the prevention of stock market crashes, whose 
prediction can be made more precise by some indicators 
(including an indicator proposed by Robert Shiller, who was 
awarded the Nobel Prize in Economics).

Colloquia
The CRM, in collaboration with the Institut des sciences 
mathématiques (ISM), which coordinates graduate courses 
in mathematics in Québec, and an operations research  
centre (GERAD), organizes two series of seminars, one  
in mathematics and the other in statistics. These colloquia 
include survey talks by world-renowned mathematicians  
and statisticians and address topics at the leading edge of  
mathematical research.

Florin D
iacu
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March 21, 2014 
James Maynard (Université de Montréal) 
Small gaps between primes
April 4, 2014 
Catherine Sulem (University of Toronto) 
Interaction between internal  
and surface waves in a two layers fluid
April 11, 2014 
Alexey Kokotov (Université Concordia) 
Flat surfaces and determinants of Laplacians
May 2, 2014 
Eric Urban (Columbia University) 
Eigenvarieties

Le colloque CRM-ISM-GERAD  
de statistique
In 2013-2014 the colloquium coordinators were  
Debbie Dupuis (HEC Montréal), José Garrido (Concordia), 
and Christian Genest (McGill).
September 27, 2013 
Len Stefanski (North Carolina State University) 
Measurement error and variable selection  
in parametric and nonparametric nodels
October 25, 2013 
Luke Bornn (Harvard University) 
XY - Basketball meets Big Data
November 29, 2013 
Marc Hallin (Université Libre de Bruxelles  
and Princeton University) 
Signal detection in high dimension:  
testing sphericity against spiked alternatives
December 6, 2013 
Stephen M. Stigler 
Great probabilists publish posthumously
January 24, 2014 
Derek Bingham (Simon Fraser University) 
Calibration of computer experiments  
with large data structures
February 28, 2014 
Christian P. Robert (Université Paris-Dauphine) 
ABC as the new empirical Bayes approach?
March 21, 2014 
Edward Frees (Wisconsin School of Business) 
Insurance company operations and dependence modeling
April 11, 2014 
Ryan Tibshirani (Carnegie Mellon University) 
Adaptive piecewise polynomial estimation via trend filtering

Le colloque CRM-ISM  
de mathématiques
In 2013-2014 the colloquium coordinators were  
François Bergeron (UQAM) and Andrew Granville  
(Université de Montréal).
September 20, 2013 
Svetlana Jitomirskaya (University of California, Irvine) 
Quasiperiodic Schrödinger operators
October 18, 2013 
Ram Murty (Queen’s University) 
The Sato-Tate conjecture
October 25, 2013 
François Lalonde (Université de Montréal) 
Un survol élémentaire de la topologie symplectique  
sans homologie de Floer et sans théorie de jauge
November 15, 2013 
Henri Gillet (University of Illinois at Chicago) 
Singular (arithmetic) Riemann Roch revisited
November 22, 2013 
Jeremy Quastel (University of Toronto) 
Exact formulas in random growth
November 29, 2013 
Michael Gekhtman (University of Notre Dame) 
Higher pentagram maps via cluster mutations  
and networks on surfaces
December 13, 2013 
Yuji Kodama (Ohio State University) 
Combinatorics and geometry of KP solitons  
and application to tsunami
January 17, 2014 
Boris Khesin (University of Toronto) 
Nondegenerate curves and pentagram maps
February 7, 2014 
Charles Epstein (University of Pennsylvania) 
Degenerate diffusions arising in population genetics
February 14, 2014 
Vincent Borrelli (Université Claude Bernard-Lyon 1) 
Tores plats en 3D
March 14, 2014 
Dimitris Koukoulopoulos (Université de Montréal) 
Pretentious multiplicative functions
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One of the most important  
characteristics of the CRM  

(and one shared by only a few world-
class institutes) is its dual nature: the 

CRM is at the same time a collaborative 
and thematic resource and a cluster of 

nine research laboratories. Thus one finds 
in the CRM a combination of two models: 
the classical model (i.e., an institute with 

a stable membership) and the thematic  
model (i.e., an institute that organizes 

thematic programmes and gathers  
researchers from all over the world 

around these programmes).

The CRM laboratories are focal points for 
the local scientific activity and take an 

active part in the scientific programmes of 
the CRM. The members of laboratories  

organize thematic years or semesters and 
activities and seminars sponsored by the 

laboratories themselves; they train  
graduate students and postdoctoral  

fellows. Each laboratory includes  
members from several universities and 

promotes the collaboration between  
researchers from diverse institutions.

Mathematical Analysis
At the same time classical and central to modern mathematics, 
analysis involves the study of continuous systems, from  
dynamical systems to solutions of partial differential  
equations and spectra of operators. In 2013-2014 the 
Laboratory included 31 regular and 10 associate members 
working at 13 different universities in Canada, the United 
Kingdom, France, and Austria. The members of the  
Laboratory work in the following areas: harmonic analysis, 
complex analysis, several complex variables, potential theory, 
functional analysis, Banach algebras, microlocal analysis, 
analysis on manifolds, nonsmooth analysis, spectral theory, 
partial differential equations, geometric analysis, ergodic 
theory and dynamical systems, control theory, mathematical 
physics, applied mathematics, probability, nonlinear analysis, 
nonlinear differential equations, topological methods in  
differential equations, fluid dynamics, and turbulence.

Highlights
In 2013-2014 the Analysis Laboratory created a new series 
of lectures (the Nirenberg Lectures), named in honour of 
Louis Nirenberg, an outstanding mathematician and professor 
at the Courant Institute (New York University). Louis Nirenberg  
is one of the foremost experts of our time in geometric 
analysis. The first group of lectures were delivered by Alessio 
Figalli (University of Texas at Austin) from May 13 to 16, 
2014. The topic of these lectures was a collection of  
stability results for geometric and functional inequalities.
Among the highlights of this year we mention a programme 
organized by a member of the Analysis Laboratory, Vojkan 
Jakšic, on “recent developments in mathematical physics.” 
This programme had two goals: to train undergraduate and 
graduate students and postdoctoral fellows; and to gather 
leaders in the field in order to stimulate their research. The 
programme consisted of courses and seminars (each of 
which lasting 2 or 3 hours) and included a course or seminar 
almost every day between May 6, 2014, and August 1, 
2014. The programme took place at McGill University and 
was organized by Vojkan Jakšic (McGill), Robert Seiringer 
(Institute of Science and Technology Austria), Armen  
Shirikyan (Cergy-Pontoise), and Annalisa Panati (Toulon-Var).  
It was sponsored by the Agence nationale de la recherche 
(France), le Conseil national de la recherche scientifique 
(France), the CRM, and NSERC.

Th e  C R M  
L a b o r ato r i e s

Dmitry Jakobson
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Seminars
The members of the Analysis Laboratory organize several 
seminars: the Nonlinear Analysis Seminar, the Joint  
McGill-Concordia Analysis Seminar, the Analysis Seminar 
at Université Laval, the Montreal Analysis Seminar, and the 
Spectral Analysis Seminar.

Students and postdoctoral fellows
In 2013-2014 the members of the Analysis Laboratory 
supervised or cosupervised one undergradute student,  
45 M.Sc. Students, 38 Ph.D. Students, and 20 postdoctoral 
fellows.

Director
•  Dmitry Jakobson (McGill)

Regular members
•  Marlène Frigon, Paul M. Gauthier, Iosif Polterovich, 

Christiane Rousseau, Dana Schlomiuk (Université de Montréal)
•  Stephen W. Drury, Vojkan Jakšic, Ivo Klemes, Paul Koosis, 

John A. Toth (McGill)
•  Abraham Boyarsky, Galia Dafni, Pawel Góra, Alexey 

Kokotov, Alexander Shnirelman, Alina Stancu, Ron J. Stern 
(Concordia)

•  Line Baribeau, Alexandre Girouard, Frédéric Gourdeau, 
Javad Mashreghi, Thomas J. Ransford, Jérémie Rostand 
(Laval)

•  Tomasz Kaczinski (Université de Sherbrooke)
•  Dominic Rochon (UQTR)
•  Vadim Kaimanovich (Université d’Ottawa)
•  Francis H. Clarke (Lyon 1)
•  Donald A. Dawson (Carleton)
•  Richard Fournier (Dawson College)
•  Robert Seiringer (Institute of Science and Technology 

Austria)

Associate members
•  Octav Cornea, Richard Duncan, Samuel Zaidman  

(Université de Montréal)
•  Kohur Gowrisankaran, Pengfei Guan, Niky Kamran (McGill)
•  John Harnad, Dmitry Korotkin (Concordia)
•  Nilima Nigam (Simon Fraser)
•  Yiannis Petridis (University College, London)

CICMA 
Centre Interuniversitaire  
en Calcul Mathématique  
Algébrique
CICMA includes researchers working in number theory, 
group theory, and algebraic geometry. Algebraic geometry  
is a broad discipline having close links with diverse fields from 
arithmetic to theoretical physics. Eyal Goren and Adrian  
Iovita are leaders in the application of techniques from 
algebraic geometry to problems arising in number theory, 
especially Shimura varieties and p-adic cohomology theories.  
John McKay is one of the instigators of the mooshine 
programme, which ties together in a surprising way certain 
notions in the theory of modular forms, arithmetic geometry, 
and theoretical physics.
Number theory has developed over the last decades following  
two major trends: on one hand algebraic number theory, 
including such themes as the study of special values of  
L-functions attached to arithmetic objects, which originates 
in the work of Gauss and Dirichlet and leads to the modern 
conjectures of Deligne, Beilinson, and Bloch-Kato. Another 
theme of algebraic number theory, originating in the  
Langlands programme, postulates a close link between  
arithmetic L-functions and automorphic representations.
On the other hand analytic number theory addresses deep 
and subtle questions concerning the distribution of primes. 
It makes use of mathematical analysis techniques, especially 
functions of several complex variables and spectral theory. 
Number theory in all its different flavours is particularly well 
represented in the laboratory, with Darmon, Goren, Iovita, 
and Kassaei on the arithmetic and automorphic side, and 
David, Granville, Kisilevsky, Koukoulopoulos, and Lalín on the 
more analytic side of the subject.

Highlights
In 2013-2014 James Maynard, a postdoctoral fellow  
supervised by Andrew Granville at the Université de  
Montréal, improved Yitang Zhang’s results on the gaps  
between consecutive prime numbers. In March 2014  
Chantal David was a plenary speaker at the prestigious  
“Arizona Winter School,” where she gave a mini-course on 
her work on finite fields and the zeta functions associated 
with them. Adrian Iovita’s research on p-adic families of  
Siegel modular forms were published as an article of more 
than 60 pages in the “Annals of Mathematics.” In August 
2013 Payman Kassaei’s work on the conjecture of Artin on 
totally real fields was published in the “Journal of the AMS.” 
In May 2014 Payman Kassaei also organized a particularly 
successful event, the Bellairs workshop on the Taylor-Wiles 
method applied to coherent cohomology. World leaders in 
this area (incuding Frank Calegari, Peter Scholze, and Jack 
Thorne) took part in the Bellairs workshop.
.
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Seminars
The members of CICMA organize the Analytic Number 
Theory Seminar and the Québec-Vermont Number Theory 
Seminar.

Students and postdoctoral fellows
In 2013-2014 the members of CICMA supervised or  
cosupervised one undergraduate student, 24 M.Sc.  
students, 42 Ph.D. students, and 17 postdoctoral fellows.

Director
•  Henri Darmon (McGill)

Regular members
•  Andrew Granville, Dimitris Koukoulopoulos, Matilde Lalín 

(Université de Montréal)
•  Eyal Z. Goren, Payman L. Kassaei, John Labute, Michael 

Makkai, Peter Russell (McGill)
•  Chris J. Cummins, Chantal David, David Ford, Adrian Iovita, 

Hershy Kisilevsky, John McKay, Francisco Thaine (Concordia)
•  Hugo Chapdelaine, Jean-Marie De Koninck,  

Claude Levesque (Laval)
•  Damien Roy (University of Ottawa)
•  David S. Dummit (University of Vermont)
•  Ram Murty (Queen’s University)

Associate member
•  Maksym Radziwill (Stanford)

CIRGET 
Centre Interuniversitaire  
de Recherches en Géométrie  
Et Topologie
Topology and differential geometry are fundamental disci-
plines of mathematics whose richness and vitality, evident 
throughout history, reflect a deep link to our experience of 
the universe. They are a focal point of modern mathematics 
and indeed several domains of mathematics have recently 
shown a strong trend towards a geometrization of ideas and 
methods: two cases in point are mathematical physics and 
number theory.
CIRGET, based at UQAM, is composed of 17 regular 
members, 4 associate members, and a large number of 
postdoctoral fellows and graduate students working in this 
broad field. The main themes to be pursued in the coming 
years include the topological classification of 3-dimensional 
manifolds; the quantization of Hitchin systems and the 
geometric Langlands program; the classification of special 
Kähler metrics; the study of symplectic invariants, especially 
in dimension 4; nonlinear partial differential equations in 
Riemannian geometry, convex geometry, and general relativ-
ity; and Hamiltonian dynamical systems. Two further domains 
are represented within CIRGET: algebraic geometry (through 
Steven Lu’s and Peter Russell’s work) and geometric group 
theory (through Daniel Wise’s work).

Highlights
CIRGET is very proud that one of its members, Professor 
Niky Kamran, has been awarded the 2014 CRM-Fields-PIMS 
Prize for his exceptional contributions to mathematics.  
Professor Kamran, who is an outstanding speaker, has  
published more that 125 scientific articles, surveys, and 
monographs. Another CIRGET member, André Joyal, has 
retired and is now Emeritus Professor at UQAM.

Seminars
CIRGET members organize the Geometry and Topology 
Seminar and the Symplectic Topology Seminar.

Students and postdoctoral fellows
In 2013-2014 the CIRGET members supervised  
or cosupervised one undergraduate student, 37 M.Sc.  
students, 37 Ph.D. students, and 30 postdoctoral fellows.

Director
•  Steven Boyer (UQAM)

Regular members
•  Abraham Broer, Octav Cornea, François Lalonde,  

Iosif Polterovich (Université de Montréal)
•  Vestislav Apostolov, Olivier Collin, André Joyal, Steven Lu, 

Frédéric Rochon (UQAM)
•  Pengfei Guan, Jacques Hurtubise, Niky Kamran,  

Peter Russell, Johannes Walcher, Daniel T. Wise (McGill)
•  Virginie Charette (Université de Sherbrooke)

Associate members
•  Dmitry Jakobson, John A. Toth (McGill)
•  Syed Twareque Ali, John Harnad (Concordia)
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GIREF  
Groupe Interdisciplinaire  
de Recherche en Éléments Finis
The recent advances in computer hardware and software 
allow researchers to model and simulate physical phenomena 
whose complexity is unheard of. These problems are charac-
terized by nonlinear laws, non-differentiable friction  
laws, large-deformation geometries, complex solid-solid  
or fluid-solid interactions, problems in multiphysics, etc. 
Such problems can be found everywhere in industrial 
environments, especially in the design and fabrication of 
high-technology products. Hence the members of GIREF 
(an acronym that means “Interdisciplinary Research Group 
in Finite Element Methods”) aim to develop original numeri-
cal methods for solving cutting-edge industrial problems in 
nonlinear mechanics. Their work concern pure mathematics, 
computer science, software engineering, and engineering. 
The GIREF members propose general methods that can be 
used for diverse industrial applications. The 28 members of 
GIREF reflect the interdisciplinary nature of the laboratory 
and are based at Université Laval and the École Polytech-
nique de Montréal, as well as the Universities of Moncton, 
Ottawa, and Alberta.

Highlights
In June 2013 GIREF organized the Annual Meeting of 
the Canadian Applied and Industrial Mathematics Society 
(CAIMS), which gathered more than 200 participants in 
Québec City. Around the end of 2013 the software devel-
oped by GIREF and the Michelin company became the official 
Michelin software used in all its validation tests for new tires. 
This software is the outcome of almost ten years of work.

Students and postdoctoral fellows
In 2013-2014 the GIREF members supervised or cosuper-
vised one undergraduate student, 7 M.Sc. students,  
14 Ph.D. students, and 4 postdoctoral fellows.

Director
•  André Fortin (Laval)

Regular members
•  Michel Delfour (Université de Montréal)
•  André Garon, Dominique Pelletier (École Polytechnique  

de Montréal)
•  Jean-Philippe Lessard, José Manuel Urquiza (Laval)

Associate members
•  Stéphane Etienne, François Guibault (École Polytechnique 

de Montréal)
•  Abdelkader Baggag, Alain Cloutier, Marie-Laure Dano, 

Claire Deschênes, Nicolas Doyon, Guy Dumas, Michel 
Fortin, Yves Fortin, Robert Guénette, Hassan Manouzi, 
Jean-Loup Robert, René Therrien (Laval)

•  Marie-Isabelle Farinas (UQAC)
•  Yves Secrétan (INRS-ETE)
•  Pierre Blanchet (Forintek Canada)
•  Jean-François Hétu (Conseil national de recherches Canada)
•  Yves Bourgault (Université d’Ottawa)
•  Mohamed Farhloul (Moncton)
•  Pietro-Luciano Buono (University of Ontario Institute  

of Technology)
•  Youssef Belhamadia (University of Alberta)

LaCIM 
Laboratoire de Combinatoire  
et d’Informatique Mathématique
LaCIM (French acronym meaning “Combinatorics and  
Mathematical Informatics Laboratory”) is home to math-
ematics and theoretical computer science researchers whose 
interests comprise discrete mathematics and the mathemat-
ical aspects of computer science. Founded in 1989, LaCIM 
includes 16 regular members (of whom 9 are UQAM  
professors) and one associate member. It welcomes 
postdoctoral fellows and its regular members supervise or 
cosupervise many M.Sc. and Ph.D. students, as well as  
undergraduate and cegep summer research students. Many 
renowned mathematicians visit LaCIM and collaborate with 
its members in the following areas: enumerative and  
bijective combinatorics, theory of species, algebraic  
combinatorics, combinatorics of finite and infinite words, 
discrete geometry, theory of languages and automata,  
Gray codes, bioinformatics and genomics, and combinatorial 
optimization.

Highlights
In July 2013 LaCIM organized the « Words, Codes and  
Algebraic Combinatorics » conference in honour of  
Christophe Reutenauer’s 60th birthday. The goal of this 
conference was to explore the close links between algebra, 
combinatorics, and theoretical computer science. In  
2013-2014 many international visitors made long or short 
visits at LaCIM, thanks to LIRCO (a “Laboratoire International 
Associé” within CNRS). LIRCO includes French and Québec 
mathematicians: its French core is at the LaBRI in Bordeaux 
and its Québec core at LaCIM.

Seminar
Each week the Combinatorics and Theoretical Computer  
Science Seminar gathers the LaCIM members, students,  
and postdoctoral fellows for a lecture given by a visitor  
or a researcher from Montréal.

Students and postdoctoral fellows
In 2013-2014 the LaCIM members supervised  
or cosupervised 25 M.Sc. students, 22 Ph.D. students,  
and 12 postdoctoral fellows.

Director
•  François Bergeron (UQAM)

Regular members
•  Sylvie Hamel (Université de Montréal)
•  Anne Bergeron, Srečko Brlek, Christophe Hohlweg, Gilbert 

Labelle, Vladimir Makarenkov, Christophe Reutenauer, 
Franco Saliola, Timothy Walsh (UQAM)

•  Ibrahim Assem, Thomas Brüstle, Shiping Liu  
(Université de Sherbrooke)

•  Benoît Larose (Champlain Regional College)
•  Cédric Chauve, Marni Mishna (Simon Fraser)

Associate member
•  Nantel Bergeron (York University)
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Applied  
Mathematics
The Applied Mathematics Laboratory is a research network  
of 22 applied mathematicians, engineers, computer scientists,  
and chemists, based in Montréal. The laboratory exists  
primarily to stimulate research and collaboration in the  
applied mathematical research areas of its members by  
fostering discussion and the creation of ideas through  
conferences, workshops, and seminars, and the furtherance 
of research through its visitors’ program and the appointment  
of talented postdoctoral fellows. The laboratory is also very 
concerned with the training of young researchers and sup-
ports travel and conference attendance of its postdoctoral 
fellows.
The research interests of the laboratory members are quite 
diverse although there are a number of common threads 
that make interchange and collaboration both possible and 
fruitful. Active areas of research represented within the 
laboratory include, for example, the application of dynamical 
systems theory to complex phenomena, high-dimensional 
chaos, and biology. There is also an interest in numerical lin-
ear algebra and its applications, including the design, analysis, 
and implementation of effective computer algorithms. 
Amongst the membership one will also find expertise in 
numerical simulation, applied dynamical systems, quantum 
chemistry, turbulence, combustion, biomechanics, numerical 
methods in fluid mechanics and electromagnetism, hp-finite 
element methods, molecular dynamics, control, optimization, 
preconditioners, and large-scale eigenvalue problems.

Highlights
The Applied Mathematics Laboratory has proposed to orga-
nize a CRM thematic semester in 2016. During that semes-
ter workshops will be held at the CRM, Université Laval, and 
the Courant Institute (New York University). The CRM has 
accepted this proposition. Also the laboratory has been given 
the status of a team (“équipe associée”) by the INRIA for the 
period 2013-2014. This status will allow the laboratory to 
obtain funds for trips by researchers and students working 
in teams.

Seminar
The laboratory members organize the CRM/McGill Applied 
Mathematics Seminar.

Students and postdoctoral fellows
In 2013-2014 the members of the Applied Mathematics 
Laboratory supervised or cosupervised 17 M.Sc. students, 
32 Ph.D. students, and 19 postdoctoral fellows.

Director
•  Adam Oberman (McGill)

Regular members
•  Jacques Bélair, Anne Bourlioux, Robert G. Owens  

(Université de Montréal)
•  Peter Bartello, Peter Edwin Caines, Xiao-Wen Chang, 

Rustum Choksi, Antony R. Humphries, Jean-Christophe 
Nave, Bruce Shepherd, Gantumur Tsogtgerel, Adrian Vetta, 
Sherwin A. Maslowe, Eliot Fried, Jian-Jun Xu (McGill)

•  Eusebius J. Doedel (Concordia)
•  André D. Bandrauk (Université de Sherbrooke)
•  Emmanuel Lorin de la Grandmaison (Carleton)

Associate members
•  Jean-Philippe Lessard (Laval)
•  Nilima Nigam (Simon Fraser University)
•  George Haller (ETH Zürich)

Mathematical Physics
The mathematical physics group is one of the oldest and 
most active at the CRM. It consists of 19 regular members, 
10 local associate members (all full-time faculty members  
at one of the participating universities), and 8 external  
associate members working permanently at universities 
and research laboratories in Europe, the U.S., or Mexico. The 
group carries out research in many of the most active areas 
of mathematical physics: coherent nonlinear systems in 
fluids, optics, and plasmas; classical and quantum integrable 
systems; the spectral theory of random matrices;  
percolation phenomena; conformal field theory; quantum 
statistical mechanics; spectral and scattering theory of  
random Schrödinger operators; quasi-crystals; relativity;  
spectral transform methods; foundational questions in 
quantization; asymptotics of eigenstates; coherent states; 
wavelets; supersymmetry; the symmetry analysis of PDEs 
and difference equations; representation theory of Lie 
groups and quantum groups; and the mathematical structure 
of classical and quantum field theories.

Adam Oberman
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Highlights
In 2013-2014 Johannes Walcher organized activities at the 
CRM (see above) and was also one of the principal organizers  
of the thematic semester on Calabi-Yau manifolds at the 
Fields Institute (August-December 2013). Dmitry Korotkin 
and Peter Zograf organized a workshop at the Banff Inter-
national Research Station (“Integrable Systems and Moduli 
Spaces,” from August 25 to 30, 2013). Jiří Patera coorga-
nized the conference on « Symmetries of Discrete Systems 
and Processes » in the Czech Republic (July 15-19, 2013).
Six members of the Mathematical Physics Laboratory (Marco 
Bertola, Robert Brandenberger, John Harnad, Alexander Its, Alex 
Maloney, and Johannes Walcher) belong to the scientific 
committee preparing the CRM thematic semester on the 
AdS/CFT correspondence and integrability, which will be 
held from June to December 2015. Pavel Winternitz was 
awarded the Exceptional Publication Prize by the rector of 
the Czech Technological University for a book he wrote with 
Libor Snobl (“Classification and Identification of Lie Algebras”).
Alex Maloney was Visiting Professor at Harvard University in 
2013-2014, was awarded a Simons Fellowship in Theoretical  
Physics (for the period September 1st, 2013-August 31, 
2014), and was plenary speaker at the Canadian Conference 
on General Relativity and Relativistic Astrophysics (Winnipeg, 
May 21-23, 2014).

Seminars
The laboratory members organize the Concordia Mathematical  
Physics Seminar, the Working Seminar in Mathematical 
Physics, and the Mathematical Physics Seminar.

Students and postdoctoral fellows
In 2013-2014 the members of the Mathematical Physics  
Laboratory supervised or cosupervised 8 undergraduate 
students, 31 M.Sc. students, 44 Ph.D. students, and  
24 postdoctoral fellows.

Director
•  John Harnad (Concordia)

Regular members
•  Véronique Hussin, Manu B. Paranjape, Jiří Patera, Yvan 

Sain-Aubin, Luc Vinet, Pavel Winternitz (Université de 
Montréal)

•  Robert Brandenberger, Keshav DasGupta, Jacques  
Hurtubise, Alexander Maloney, Johannes Walcher (McGill)

•  Syed Twareque Ali, Marco Bertola, Richard L. Hall, Dmitry 
Korotkin (Concordia)

•  Pierre Mathieu (Laval)
•  Vasilisa Shramchenko (Université de Sherbrooke)
•  Alfred Michel Grundland (UQTR)

Associate members
•  Alexander J. Hariton, François Lalonde, Igor Loutsenko 

(Université de Montréal)
•  Dmitry Jakobson, Vojkan Jakšic, Niky Kamran, John A. Toth 

(McGill)
•  Chris J. Cummins, Alexander Shnirelman (Concordia)
•  Stéphane Durand (Cégep Édouard-Montpetit)
•  Robert Conte, Bertrand Eynard (CEA-Saclay)
•  Jean-Pierre Gazeau (Paris 7)
•  Alexander R. Its (Indiana University - Purdue University 

Indianapolis)
•  Decio Levi (Università di Roma Tre)
•  Robert Seiringer (Institute of Science and Technology 

Austria)
•  Alexander Turbiner (UNAM, Mexico)
•  Peter Zograf (Steklov Mathematical Institute,  

Saint Petersburg)

PhysNum
Applied mathematics now plays an important role in the  
biomedical field and especially the neurosciences. The  
research activity at PhysNum (“Numerical Physics”) has  
two main themes: pharmacometrics and brain imaging.  
In particular Jean-Marc Lina and Habib Benali study the  
multimodal imaging of the spinal cord, Lina and Christophe 
Grova the multiresolution and multimodal imaging in  
magneto-electrophysiology, and Benali and Maxime  
Descoteaux models of the anatomical and functional  
connectivity of the brain. Grova also studies neurovascular 
models in epilepsy and Lina studies sparse representations, 
inverse problems, brain wave synchronization, and  
scale-invariant processes in electrophysiology.
Fahima Nekka and her team conduct research in pharmaco-
metrics, a discipline whose goal is to interpret and describe 
pharmacological phenomena in a quantitative manner, so as 
to support rational therapeutic decisions and improvement 
of patient health. They have developed a whole framework 
of probabilistic pharmacometrics in which different sources 
of variability and the nonlinearity of the system are accounted 
for. The team is working on compliance metrics and ranking 
and on direct and inverse problems related to patient drug 
behaviour and the therapeutic effect of drugs. It is conceiving 
tools that shed new light on drug development and evalu-
ation, revisiting classical concepts in pharmacology and 
developing models for drug interactions.

Highlights
Jean-Marc Lina and Christophe Grova made use of information 
theory within a Bayesian inference formalism in order to 
propose a new approach for locating brain activity through 
electromagnetic measurements taken outside the skull. Their 
solution of the inverse problem in electromagnetic tomography 
is being used in clinical research carried out at the Montreal 
Neurological Institute (McGill) and was implemented in the 
Brainstorm software. In August 2014 the work of Lina and 
Grova was presented at the “19th International Conference 
on Biomagnetism.”

John Harnad
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Maxime Descoteaux and Dr. David Fortin (from the Faculty 
of Medicine and Health Sciences at the Université de  
Sherbrooke) have been working for several years on the use 
of neurosurgery and diffusion MR imaging to explore the 
wiring of the brain. The combined use of surgery and imaging 
allows one to make brain surgery more precise. The medical  
imaging tools designed and tested by Descoteaux and Fortin 
have produced conclusive results as well as amazing ana-
tomical images. Their work was mentioned in the special issue  
of the National Geographic magazine devoted to the brain.
In collaboration with Professor Jean Gotman (from the 
Montreal Neurological Institute) and Kais Gadhoumi (a Ph.D. 
student), Jean-Marc Lina studied the scale invariance of 
acquired intracerebral signals in patients suffering from  
epilepsy. This property was estimated through the formalism 
of dominant wavelet coefficients (introduced by Jaffard). 
They have been able to demonstrate that the scale  
exponent and the dispersion of this exponent (described by 
the multifractal spectrum) are characteristics that can be 
used to improve the prediction of epileptic seizures. 
In April 2014 Fahima Nekka was awarded a new NSERC 
Industrial Chair in Pharmacometrics at the Université de 
Montréal.

Students and postdoctoral fellows
In 2013-2014 the members of PhysNum supervised  
or cosupervised 20 M.Sc. students, 31 Ph.D. students,  
and 13 postdoctoral fellows.

Director
•  Jean-Marc Lina (École de technologie supérieure)

Regular members
•  Alain Arnéodo (UMR 5672, CNRS)
•  Habib Benali (CHU Pitié Salpêtrière)
•  Maxime Descoteaux (Université de Sherbrooke)
•  Christophe Grova (Concordia)
•  Frédéric Lesage (École Polytechnique de Montréal)
•  Fahima Nekka (Université de Montréal).

Statistics
Statistics is central to many endeavours in society. Be it 
through surveys from sampling, clinical trials to study  
various biomedical treatments, or the study of the survival  
of an animal population, statistical methodology can be 
found everywhere in science. Recently statistics has  
undergone a revolution in its techniques and approaches. 
This revolution has been driven by the need to analyze very 
large data sets and data with more complex structure, and 
by the advent of powerful computers. Statistical methodol-
ogy is now addressing problems whose structure is very 
complex, such as the analysis of brain images or genome 
data, and new methodology (such as data mining) is being 
developed for large data sets. Note that the name of the 
laboratory must be interpreted broadly, as some of its  
members are actuaries, probabilists, or biostatisticians.
One of the aims of the laboratory is to structure the  
Québec statistical community so that it can participate 
in this revolution at a time when an important renewal of 
academic personnel is taking place. This structure allows the 
Québec community to participate in Canada-wide programs 
organized by the three Canadian mathematics institutes. The 
laboratory is formed of the leaders of the Québec school 
of statistics, who work on topics such as statistical learning 
and neural networks, survey sampling, analysis of functional 
data, statistical analysis of images, dependence structures, 
Bayesian analysis, analysis of time series and financial data, 
and resampling methods.

Jea
n-Marc Lina
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Highlights
Members of the Statistics Laboratory organized the  
Workshop on Nonparametric Curve Smoothing, which took 
place on December 16 and 17, 2013, and was sponsored by 
the laboratory itself (see the section of the present report 
on Other Activities). During the year under consideration 
three members of the laboratory (Christian Genest,  
Louis-Paul Rivest, and Fateh Chebana) prepared the  
CRM-CANSSI Workshop on New Horizons in Copula  
Modeling, which took place from December 15 to 18, 2014.  
Recall that CANSSI is the Canadian Statistical Sciences 
Institute. This workshop was also sponsored by the Canada 
Research Chair in Stochastic Dependence Modeling.
In 2013-2014 many laboratory members were honoured  
or accepted positions of responsibility reflecting their 
competence and their reputation on the world scene. Here 
are three examples of such recognition. Yoshua Bengio was 
named Senior Fellow of the Canadian Institute for Advanced 
Research (CIFAR). Three members of the Statistics  
Laboratory (Masoud Asgharian, David Haziza, and Erica 
Moodie) became at the same time Associate Editors for the  
prestigious and influential Journal of the American Statistical  
Association (JASA). During the 2014 discovery grant  
competition Éric Marchand was Chair of the Statistics  
Section of the Mathematics and Statistics Evaluation Group.

Seminars
The members of the Statistics Laboratory organize the 
CRM-ISM-GERAD Statistics Colloquium (mentioned above), 
the Montreal Seminar of Actuarial and Financial Mathematics,  
the McGill Statistics Seminar Series, and the Statistics  
Seminar of the Université de Sherbrooke.

Students and postdoctoral fellows
In 2013-2014 the members of the Statistics Laboratory 
supervised or cosupervised 158 M.Sc. students, 103 Ph.D. 
students, and 25 postdoctoral fellows.

Director
•  Christian Genest (McGill)

Regular members
•  Jean-François Angers, Mylène Bédard, Yoshua Bengio, 

Martin Bilodeau, Pierre Duchesne, David Haziza, Pierre 
Lafaye de Micheaux, Christian Léger, Manuel Morales, 
Alejandro Murua, François Perron (Université de Montréal)

•  Juli Atherton, Jean-Philippe Boucher, Mathieu Boudreault, 
Arthur Charpentier, Sorana Froda, Simon Guillotte, Fabrice 
Larribe, Geneviève Lefebvre, Brenda MacGibbon,  
Jean-François Renaud (UQAM)

•  Masoud Asgharian, Abbas Khalili, Aurélie Labbe, Erica E. 
M. Moodie, Johanna Nešlehová, Robert W. Platt, James 
O. Ramsay, Russell Steele, David A. Stephens, David B. 
Wolfson (McGill)

•  Yogendra P. Chaubey, José Garrido, Lea Popovic, Arusharka 
Sen, Wei Sun (Concordia)

•  Belkacem Abdous, Anne-Sophie Charest, Thierry  
Duchesne, Lajmi Lakhal Chaieb, Louis-Paul Rivest (Laval)

•  Taoufik Bouezmarni, Éric Marchand (Université de  
Sherbrooke)

•  Nadia Ghazzali (UQTR)
•  Debbie J. Dupuis, Bruno Rémillard (HEC Montréal)

Associate members
•  Vahid Partovi Nia (École Polytechnique de Montréal)
•  Fateh Chebana (Institut national de la recherche  

scientifique, Québec)

  Christian Genest
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Each year the CRM awards four prizes 
(among the eight important national prizes 

in the mathematical sciences):  
the CRM-Fields-PIMS Prize (awarded 

jointly by the three Canadian mathematics  
institutes); the Theoretical Physics Prize 

awarded jointly by the CRM and  
the Canadian Association of Physicists; 

the CRM-SSC Prize, awarded jointly by the 
CRM and the Statistical Society of Canada 

to a researcher at the beginning of his or 
her career; and the André Aisenstadt Prize, 

awarded by the CRM to a rising young  
Canadian star selected by the CRM  

International Scientific Advisory Committee.

The 2014 CRM-Fields-PIMS Prize 
Awarded to Niky Kamran
Professor Kamran, from McGill University, has spent his 
career in Canada, working in the areas of analysis and differ-
ential geometry. His interests are far reaching, with the two 
main directions of his research being in the theory of exterior 
differential systems and Lie theory, a central area of the 
geometric analysis of systems of partial differential equa-
tions, and the mathematical analysis of general relativity. 
Professor Kamran’s work on the topic of exterior differential  
systems has its roots in the foundational insight of Élie  
Cartan, which describes local geometrical objects in terms  
of systems of differential forms that are invariant under 
diffeomorphisms and other infinite-dimensional Lie (pseudo)
group actions. Professor Kamran’s principal contributions 
have been in the theory of existence of solutions and the 
classification of infinite-dimensional symmetries. His  
publications on isotropy subgroups of transitive analytic 
Lie pseudogroups of infinite type are definitive, and involve 
global elements, such as the cohomology of certain  
differential complexes, and local ones, which for example 
include Malgrange’s estimates arising from his proof of the 
Cartan-Kähler theorem.
Professor Kamran’s contributions to the mathematical  
analysis of the Einstein equations of general relativity are  
extremely influential as well, in an area that is currently 
running as a “hot topic.” His work, in a series of important 
papers with co-authors F. Finster, J. Smoller, and S.-T. Yau, 
addresses the basic question of stability of Lorentzian space-
times, something that is fundamental to our understanding 
of present-day cosmology. The key in such questions about 
nonlinear systems of evolution equations is to understand on 
a deep level the solution operator for the linearized equa-
tions; Professor Kamran and his collaborators have given 
a systematic treatment of the “black-hole” space-times, 
namely of the Schwarzschild and Kerr solutions to Einstein’s 
equations. His most recent work addresses the anti-deSitter 
solutions as the central object of interest in the approach to 
quantum gravity known as the Anti-deSitter/Conformal Field 
Theory correspondence.
Professor Kamran has published over 125 scientific articles. 
In addition he is a superb expositor and has contributed  
influential survey articles and monographs. His work is  
remarkable for its brilliant, original insights, in combination 
with a deep mathematical culture, representing a wide and 
varied range of topics of interest. Kamran’s contributions will 
have a lasting scientific impact on Canadian mathematics and 
on the global mathematical community. The CRM is especially 
proud that Niky Kamran, a member of the CRM and the CIRGET 
laboratory, has been awarded the CRM-Fields-PIMS Prize. 

The CRM Prizes
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The CRM-Fields-PIMS Prize
This prize was established in 1994 as the CRM-Fields Prize to 
recognize exceptional research in the mathematical sciences. 
In 2005 PIMS became an equal partner in the awarding of 
the prize and its name was changed to the CRM-Fields-PIMS 
Prize. A committee appointed by the three institutes chooses 
the recipient. The previous recipients of the prize are H.S.M. 
(Donald) Coxeter (1995), George A. Elliott (1996), James 
Arthur (1997), Robert V. Moody (1998), Stephen A. Cook 
(1999), Israel Michael Sigal (2000), William T. Tutte (2001), 
John B. Friedlander (2002), John McKay (2003), Edwin  
Perkins (2003), Donald A. Dawson (2004), David Boyd 
(2005), Nicole Tomczak-Jaegermann (2006), Joel S.  
Feldman (2007), Allan Borodin (2008), Martin Barlow 
(2009), Gordon Slade (2010), Marc Lewis (2011),  
Stevo Todorcevic (2012), and Bruce Reed (2013).

The 2014 André Aisenstadt Prize 
Awarded to Sabin Cautis
Dr. Sabin Cautis, from the University of British Columbia, is 
the recipient of the André Aisenstadt Prize for 2014. As an 
undergraduate student at the University of Waterloo, Dr. 
Cautis was a Putnam Fellow and a member of the win-
ning team in the 1999 Putnam competition. After receiving 
a Bachelor of Mathematics degree in 2001, Sabin Cautis 
continued his education at Harvard University, where he ob-
tained his Ph.D. in 2006 under the supervision of Joe Harris. 
Before joining the mathematics department at the University 
of British Columbia, Dr. Cautis was assistant professor at the 
University of Southern California and held postdoctoral posi-
tions at Columbia University, MSRI, and Rice University. In 
2011-2013 he was a recipient of the highly coveted Alfred 
P. Sloan Fellowship. 

Sabin Cautis works at the crossroads of algebraic geometry, 
representation theory, and low-dimensional topology. In his 
earlier work (joint with the 2011 André Aisenstadt Prize 
recipient, Joel Kamnitzer), he developed a new approach to 
Khovanov’s knot invariants, which uses algebraic geometry 
and is inspired by mirror symmetry. Dr. Cautis is a world 
leader in the area of categorification. His results are expected 
to have a lasting impact on the field and lead to important 
developments in low-dimensional topology, the geometric  
Langlands program, and the mathematical aspects of 
quantum physics. In particular his recent work with Anthony 
Licata on categorification of Heisenberg algebras and vertex 
operators is a major step in the direction outlined by Igor 
Frenkel towards categorification of conformal field theory. 

The André Aisenstadt Prize
Created in 1991, the André Aisenstadt Mathematics Prize 
is intended to recognize and reward research achievements 
in pure and applied mathematics by talented youg Canadian 
mathematicians. This prize consists of a $3,000 award and a 
medal. The recipient is chosen by the International Scientific 
Advisory Committee of the CRM. At the time of consider-
ation, candidates must be Canadian citizens or permanent 
residents of Canada and no more than seven years from 
their Ph.D. The mathematician who is awarded this prize is 
invited to give a lecture at the CRM and present a sum-
mary of his work (published in Le Bulletin du CRM). The 
previous recipients of the André Aisenstadt Prize are Niky 
Kamran (1992), Ian Putnam (1993), Michael Ward (1995), 
Nigel Higson (1995), Adrian S. Lewis (1996), Lisa Jeffrey 
(1997), Henri Darmon (1997), Boris Khesin (1998), John 
Toth (1999), Changfeng Gui (2000), Eckhard Meinrenken 
(2001), Jinyi Chen (2002), Alexander Brudnyi (2003), 
Vinayak Vatsal (2004), Ravi Vakil (2005), Iosif Polterovich 
(2006), Tai-Peng Tsai (2006), Alexander E. Holroyd (2007), 
Gregory G. Smith (2007), József Solymosi (2008), Jonathan 
Taylor (2008), Valentin Blomer (2009), Omer Angel (2010), 
Joel Kamnitzer (2011), Marco Gualtieri (2012), Young-Heon  
Kim (2012), and Spyros Alexakis (2013).
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The 2014 CAP-CRM Prize 
Awarded to Mark Van Raamsdonk
The Canadian Association of Physicists (CAP) and the CRM 
awarded the 2014 CAP-CRM Prize in Theoretical and  
Mathematical Physics to Professor Mark Van Raamsdonk, 
from the University of British Columbia, for his highly original, 
 influential contributions to several areas of theoretical  
physics, including string theory, quantum field theory, and 
quantum gravity. Through his work, he attempts to answer 
some of the deepest open questions in theoretical physics: 
What is space? What is time? How did our universe begin? 
How will it end? What is inside a black hole? Some of his 
most significant contributions include a study of actions  
governing the interactions of multiple D-branes (fundamental  
degrees of freedom in strongly coupled string theory) 
with gravitational and other classical fields, a discovery of 
UV-IR mixing in quantum field theories on noncommutative 
spacetime, and the first analytic study of deconfinement in 
a four-dimensional gauge theory. In 2008 his work led to 
a breakthrough in which the actions governing membranes 
(fundamental degrees of freedom in M-theory) were  
explicitly determined for the first time. More recently, he 
has been pioneering a new approach to understanding 
the origin of classical spacetime in quantum gravity using 
entanglement of the underlying degrees of freedom. Finally, 
throughout his career, he has made many novel contributions 
applying string theory to other areas of physics, from nuclear 
matter at high densities to properties of black holes.

Professor Van Raamsdonk received his B.Sc. from the 
University of British Columbia and his Ph.D. from Princeton 
University. He is currently a Professor in the Department of 
Physics at the University of British Columbia, where he has 
been since 2002. His work has been recognized by a Sloan 
Foundation Fellowship and a Canada Research Chair. 

The CAP-CRM Prize
The CRM and the Canadian Association of Physicists (CAP) 
created in 1995, on the occasion of the 50th anniversary of 
the CAP, a joint prize for recognizing exceptional achieve-
ments in theoretical and mathematical physics. The prize 
consists of a $2,000 award and a medal. The previous 
recipients of the prize are Werner Israel (1995), William G. 
Unruh (1996), Ian Affleck (1997), J. Richard Bond (1998), 
David J. Rowe (1999), Gordon W. Semenoff (2000),  
André-Marie Tremblay (2001), Pavel Winternitz (2002), 
Matthew Choptuik (2003), Jiří Patera (2004), Robert  
Myers (2005), John Harnad (2006), Joel S. Feldman 
(2007), Richard Cleve (2008), Hong Guo (2009),  
Clifford Burgess (2010), Robert Brandenberger (2011),  
and Luc Vinet (2013). 

Mark Van Raamsdonk
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The 2014 CRM-SSC Prize  
Awarded to Fang Yao
The CRM and the Statistical Society of Canada have awarded 
the 2014 CRM-SSC Prize to Professor Fang Yao, from the 
University of Toronto. Fang Yao has conducted his most  
important research since arriving at the University of Toronto 
in 2006; it is both seminal and beautiful. Fang Yao received 
his B.Sc. from the University of Science and Technology  
in China. He was admitted as a graduate student to the 
University of California, Davis, where he completed both his 
M.Sc. and his Ph.D. in three years. He carried out his doctoral 
work under the joint supervision of Hans-Georg Müller and 
Jane-Ling Wang. After completing his Ph.D. in 2003, Fang 
Yao accepted a position in the Department of Statistics at 
Colorado State University. In 2006 he moved to the Depart-
ment of Statistical Sciences at the University of Toronto, 
where he was promoted to the rank of Associate Professor 
with tenure in 2008. During his first sabbatical Fang Yao was 
invited to the Statistical and Applied Mathematical Sciences 
Institute in North Carolina as a Research Fellow. There he 
gave the opening address for a thematic programme and 
subsequently led one of the working groups during the fall 
term. For the rest of his sabbatical leave he moved on to 
UBC, where he created a new advanced graduate course, 
“Topics in Smoothing: Functional Data Analysis.”
Professor Yao’s expertise is in the area of functional data 
analysis (FDA), a relatively new field in statistical science 
that regards data as a set of functions. Fang’s contributions 
to FDA have been fundamental. His research programme, 
characterized by great ambition and breadth, continues to 
lay the foundations of FDA by framing it in terms of inter-
pretable models with complex correlation structures that 
improve the efficiency of inference techniques. Methods he 
develops are useful for both representation and regression 
problems, and are accessible through the development of 
his publicly available software PACE, which has significantly 
extended the impact of his research in statistical science and 
other fields. Fang Yao is the consummate statistician: he has 
a deep understanding of rigorous mathematical techniques, 
a broad statistical knowledge, and the ability to apply both in 
substantive problems.

Fang Yao has 30 peer-reviewed publications and is highly 
cited. His NSERC Discovery Grant increased substantially 
when it was renewed, and was coupled with a Discovery  
Accelerator Supplement. Professor Yao has made consi-
derable contributions to the profession, particularly in  
supporting the development of research through his  
involvement in the organization of workshops, conferences, 
and programmes and through his commitment to the review 
of scholarly work. He is an Associate Editor for eight journals, 
including the Journal of the American Statistical Association,  
the Annals of Statistics, and the Canadian Journal of Statistics. 

The CRM-SSC Prize
The SSC, founded in 1977, is dedicated to the promotion of 
excellence in statistical research and practice. The prestigious 
CRM-SSC Prize is given each year to a Canadian statistician 
in recognition of outstanding contributions to the discipline 
during the recipient’s first 15 years after earning a doctorate. 
The previous recipients of the CRM-SSC Prize are Christian 
Genest (1999), Robert J. Tibshirani (2000), Colleen D.  
Cutler (2001), Larry A. Wasserman (2002), Charmaine B. 
Dean (2003), Randy Sitter (2004), Jiahua Chen (2005), 
Jeffrey Rosenthal (2006), Richard Cook (2007), Paul  
Gustafson (2008), Hugh Chipman (2009), Grace Y. Yi 
(2010), Edward Susko (2011), Changbao Wu (2012),  
and Derek Bingham (2013).
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CRM-ISM Postdoctoral  
Fellowships
The CRM-ISM Postdoctoral Fellowships allow promising 
young researchers to devote most of their time to their 
research work. These postdoctoral fellows are chosen in a 
rigorous and very competitive manner: only one applicant  
out of 40 is selected. The postdoctoral fellows play a 
crucial role in our universities, by collaborating with mature 
researchers, bringing new ideas from other great centres of 
mathematical research, and organizing working groups on 
cutting-edge topics.

2013-2014 Postdoctoral  
Fellows
Here is the list of fellows, along with the institution and 
year of their Ph.D. We also give their research areas and 
the names of the mathematicians who supervise them at 
the CRM. Note that the first four fellows work in diverse 
fields not necessarily related to the 2013-2014 thematic 
programmes, while the last four are associated with these 
thematic programmes.
David Belius 
Ph.D.: ETH Zürich (2013) 
Supervisors: Louigi Addario-Berry (McGill) and Louis-Pierre 
Arguin (Université de Montréal) 
Research area: probability theory, especially for studying 
discrete-type problems
Thomas Bothner 
Ph.D.: Indiana University-Purdue University Indianapolis 
(2013) 
Supervisors: Marco Bertola, John Harnad,  
and Dmitry Korotkin (all three from Concordia University) 
Research area: theory of integrable systems
Michael Brandenbursky 
Ph.D.: Technion (2010) 
Supervisors: Octav Cornea and François Lalonde (Université 
de Montréal) and Steven Boyer and Olivier Collin (UQAM) 
Research area: geometry and topology
James Maynard
Ph.D.: University of Oxford (2013) 
Supervisor: Andrew Granville (Université de Montréal) 
Research area: analytic number theory

The mandate of the CRM is to foster  
the development of research in the mathe-
matical sciences at all levels. For the CRM 

the training of young researchers, the 
promotion of mathematical research, and 
the development of mathematics teaching 

are very important endeavours. This is  
why the CRM supports (financially and 

otherwise) many activities and  
programmes in the area of mathematical 

education and training. A substantial part 
of the CRM activities are carried out in 

collaboration with the Institut des  
sciences mathématiques (ISM), which was 

created in 1991 and has eight partners: 
Bishop’s University, Concordia University, 

McGill University, Université de Montréal, 
UQAM, UQTR, Université de Sherbrooke, 

and Université Laval. The ISM is financed 
by its partners and the Québec Ministry 

of Education. The ISM mission consists of: 
coordinating and harmonizing the  

mathematics graduate programmes of 
Québec universities; fostering excellence 
in training; supporting research through 
scholarships and prizes; and stimulating 

the interest of young people for  
the mathematical sciences (in particular 

through the dissemination of mathematical 
knowledge among teachers, young people, 

and the general public).

The CRM and 
Mathematical  

Education

James M
aynard
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Yu-Ting Chen 
Ph.D.: University of British Columbia (2013) 
Supervisors: Louigi Addario-Berry (McGill), Sabin Lessard 
(Université de Montréal), and Lea Popovic (Concordia) 
Research: probability theory, stochastic processes, and 
mathematical biology
Daniele Rosso 
Ph.D.: University of Chicago (2013) 
Supervisors: Erhard Neher and Alistair Savage  
(University of Ottawa) and Vijayanthi Chari (University  
of California, Riverside) 
Research area: representation theory of Lie groups
Rajendran Venkatesh
Ph.D.: Chennai (2013) 
Supervisors: Erhard Neher and Alistair Savage (University 
of Ottawa) and Vijayanthi Chari (University of California, 
Riverside) 
Research area: representation theory of infinite-dimensional 
Lie algebras
Yuxiang Zhang 
Ph.D.: Memorial University (2012) 
Supervisors: Frithjof Lutscher (University of Ottawa)  
and Frédéric Guichard (McGill) 
Research area: mathematical ecology and epidemiology

Undergraduate Summer  
Scholarships
In collaboration with the CRM and the ISM professors, the 
ISM awards summer scholarships to promising undergraduates  
who want to do research during the summer and plan to 
study mathematics at the graduate level. These undergraduates 
are supervised by postdoctoral fellows, who in general are 
supervising students for the first time. The reader will find 
below the list of the undergraduate scholars for the summer 
of 2013.
Alex De Serre Rothney (Bishop’s) 
Scholarship co-financed by Trevor Jones and Brad Willms 
Supervisors: Trevor Jones and Brad Willms 
Topic: Symmetric Toeplitz Matrix
Nicholas Galbraith (McGill) 
Scholarship co-financed by Steven Boyer 
Supervisor: Jessica Banks 
Topic: Physical Knot Theory
Olivier Gingras (Université de Montréal) 
Scholarship co-financed by Pavel Winternitz 
Supervisor: Danilo Riglioni 
Topic: Superintegrable systems

Samuel Laferrière (McGill) 
Scholarship co-financed by Frédéric Rochon 
Supervisor: Carl Tipler 
Topic: Riemann-Roch theorem on irregular surfaces
Thomas Ng (McGill) 
Scholarship co-financed by Dmitry Jakobson 
Supervisor: Suresh Eswarathasan 
Topic: Spectrum and Eigenfunctions of Laplacian  
on Compact, Finite Area, and Infinite Area Hyperbolic  
Surfaces
Manuela Pineros-Rodriguez (Université de Montréal) 
Scholarship co-financed by Dimitris Koukoulopoulos 
Supervisor: Mariah Hamel 
Topic: Encryption, Factorization and Primality Testing  
Algorithms
William Wright (McGill) 
Scholarship co-financed by Henri Darmon 
Supervisor: Miljan Brakocevic 
Topic: Rational Points on Modular Elliptic Curves
Dongliang Zhang (McGill) 
Scholarship co-financed by David Stephens 
Supervisor: Will Astle 
Topic: Model Selection in Complex Settings
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Scientific Activities Jointly 
Organized or Supported by the 
CRM and the ISM

The CRM and the ISM jointly organize or support several 
scientific activities. We have already mentioned the SMS 
(“Séminaire de mathématiques supérieures”), the CRM-ISM 
Mathematics Colloquium, and the CRM-ISM-GERAD Statis-
tics Colloquium. The CRM also supported an ISM Graduate 
Student Conference (« Colloque panquébécois des étudiants 
de l’ISM »), which took place at Université Laval from  
May 16 to 18, 2014. The CRM and the ISM gave financial  
support to the 57th Congress of the Association mathé-
matique du Québec, which took place on October 11-12, 
2013 at the Royal Military College Saint-Jean. The CRM  
and the ISM publish jointly the Annales mathématiques du 
Québec, a showcase of the Québec mathematical commu-
nity that has existed for more than three decades.

Promotion of the mathematical 
sciences by the CRM  
and the ISM
The Accromαth magazine, whose editor-in-chief is André 
Ross, is produced by the ISM and its production costs are 
paid in part by the CRM. The magazine has two issues per 
year and is distributed free of charge in all Québec high 
schools and cegeps. The goal of Accromαth is to stimulate 
the high school and cegep teachers by providing them with 
material that is topical and up-to-date. Accromαth consists 
of articles on the most recent developments in mathemat-
ics and their applications, as well as articles on the history 
of mathematics or links between mathematics and the arts. 
Accromαth has been awarded several prizes (both for its 
contents and graphic design). The CRM and the ISM jointly 
support the « Sciences et mathématiques en action » pro-
gramme (created by Professor Jean-Marie De Koninck) and 
the Association québécoise des jeux mathématiques.

Students who Obtained  
their Ph.D. in 2013-2014
The CRM members supervise a large number of graduate 
students. We now give information on the students super-
vised by CRM members who graduated in 2013-2014. The 
name of the student is followed by the name of his or her 
supervisor (or names of his or her supervisors). Some names 
may be missing from this list, because we have only included 
those that have been brought to our attention. Here is the 
list of students who obtained their Ph.D. in 2013-2014.
Seyed Saeed Ahmadi (José Garrido and Patrice Gaillardetz)
Tanbir Ahmed (Vašek Chvátal)
Maciej Augustyniak (Manuel Morales and Mathieu Boudreault)
Louis Beaudet (Thomas Brüstle)
Hadi Bigdely (Daniel T. Wise)
Nicolas Boulanger-Lewandowski (Yoshua Bengio)
T. Bretmann (André D. Bandrauk)
Luca Candelori (Henri Darmon)
Syed Chowdhury (Dmitry Korotkin and Syed Twareque Ali)
Guillaume Desjardins (Yoshua Bengio)
Michèle Desjardins (Habib Benali and Frédéric Lesage)
Ibrahima Dione (André Fortin and José Manuel Urquiza)
Andrew Fiori (Eyal Z. Goren)
Clement Gomez (Henri Darmon)
Edgar Guevara Codina (Frédéric Lesage)
Fehmi Jaafar (Sylvie Hamel)
Martin Klimes (Christiane Rousseau)
Sébastien Labbé (Srečko Brlek)
Vincent Lamothe (Alfred Michel Grundland)
Shujie Li (David A. Stephens and James A. Hanley)
Zhenyang Li (Pawel Góra and Abraham Boyarsky)
Kodjo Essonana Magnani (Vasilisa Shramchenko and 
Ibrahim Assem)
Lenka Motlochová (Jiří Patera)
Ndouné Ndouné (Vasilisa Shramchenko and Ibrahim Assem)
Ngoc Ai Van Nguyen (Damien Roy)
James Parks (Chantal David)
Jesus Rogelio Perez Buendia (Adrian Iovita)
Marco Antonio Pérez Bullones (André Joyal)
Lisa Powers (Rustum Choksi and Jean-Christophe Nave)
Louis-François Préville-Ratelle (François Bergeron)
Samir Raouafi (Thomas J. Ransford)
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Felix Salazar (André Garon)
Behrouz Taji (Peter Russell, Jacques Hurtubise,  
and Steven Shin-Yi Lu)
Luiz Takei (Eyal Z. Goren and Henri Darmon)
Olivier Tremblay Savard (Nadia Sophie El-Mabrouk)
Baoyong Wang (David Sankoff)
Malik Younsi (Thomas J. Ransford)
Romain Yvinec (Michael C. Mackey)
Younes Zerouali (Jean-Marc Lina)

Students who obtained  
their M.Sc. in 2013-2014
Orla Aislinn Murphy (Christian Genest  
and Johanna Nešlehová)
Ludovic Alarie-Vézina (Pierre Mathieu)
Ibrahim Al-Balushi (Gantumur Tsogtgerel)
Adam Alcolado (Johannes Walcher)
Noé Aubin-Cadot (François Lalonde)
Benjamin Beauregard (Thierry Duchesne)
Sébastien Bertrand (Alfred Michel Grundland)
Marc-Olivier Billette (Alejandro Murua  
and Pierre Lafaye de Micheaux)
Catherine Bourbeau (Christophe Hohlweg)
Ryan Bradshaw (Damien Roy)
Crystel Bujold (Andrew Granville)
Mark Bumagin (Stephen W. Drury)
Nicolas Bureau (Claude Levesque and Hugo Chapdelaine)
Alexandre Castonguay (Frédéric Lesage)
Huitain Chen (Christian Genest and David A. Stephens)
Antoine Corriveau La Grenade (Thomas J. Ransford)
Marie-Pier Côté (Christian Genest)
Audrey Dagenais (Thomas Brüstle)
Christophe Desjardins-Morris (Niky Kamran)
Rabi Fares (Wei Sun)
Michele Fornea (Adrian Iovita)
Dominik Francoeur (Virginie Charette)
Ehssan Ghashim (Éric Marchand)
Assia Groiez (Mylène Bédard)
Xia Guan (Arusharka Sen)
Alexandre Guay (Thomas J. Ransford)
Christian Haug-Johansen (Bruno Rémillard)
Tanguy Hedrich (Christophe Grova)

Anaelle Hertz (Véronique Hussin)
Lionel Katshingu (François Bergeron)
Olivier Lambert (Thomas Brüstle)
Philippe Lamontagne (Gilles Brassard and Alain Tapp)
François Laniel (Javad Mashreghi)
David Lapierre (Robert G. Owens)
Rébecca Lapointe (Alain Tapp)
Rosemonde Lareau Dussault (Virginie Charette)
Alexandre Lemire Paquin (Eyal Z. Goren  
and Henri Darmon)
Julie Lewis (Hershey Kisilevsky)
Houdété Odilon Loko (Thierry Duchesne)
Erika Maldonado (Mathieu Boudreault)
Frédéric Morneau Guérin (Javad Mashreghi)
Patrick Munroe (Dmitry Jakobson and John A. Toth)
Tuan Nguyen (Alina Stancu)
Giulio Orecchia (Adrian Iovita)
Camilo Ortiz Astorquiza (Pawel Góra)
Oscar Camilo Ortiz Ortega (Fabrice Larribe)
Jordan Payette (François Lalonde and Johannes Walcher)
Sébastien Picard (Pengfei Guan)
Alice Pozzi (Adrian Iovita)
Francesco Pulice (Manuel Morales)
Hugo Robert (Jean-François Renaud)
Vincent Roy (Bruno Rémillard)
Abdolnasser Sadeghkhani (Éric Marchand)
Lamine Saidi (Sabin Lessard)
David Shaun-Guay (Bruno Rémillard)
Juliana Shulz (José Garrido)
Nicolas Simard (Henri Darmon)
Peter Sloan (Adrian Vetta)
Eric Thibodeau-Laufer (Yoshua Bengio)
Viet Anh Tran (Pierre Lafaye de Micheaux)
Jean-Sébastien Turcotte (Louis-Pierre Arguin)
Christian Tye Gingras (André Fortin)
Nicolas Vigneau-Roy (Maxime Descoteaux)
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Although the CRM is primarily concerned 
with mathematical research and training 

conducted within Québec, its activities  
are part of a broad framework and  

it collaborates with many partners to 
fulfill its mission and ensure that the  

research carried out in Québec is of  
international calibre.

International  
Partnerships
The CRM members have many fruitful collaborations with 
French researchers, in particular those working at the Centre 
national de la recherche scientifique (CNRS), the Institut 
national de recherche en informatique et automatique  
(INRIA), and the Institut national de la santé et de la  
recherche médicale (INSERM). The CRM has signed a formal 
agreement with the ALGANT consortium (Algebra, Geometry,  
Number Theory) within the Erasmus Mundus network of the 
European Union. This agreement stimulates exchanges and 
joint supervision of graduate students. In 2010 the CRM and 
eleven other partners signed an agreement for the exchange 
of researchers with SISSA (International School for Advanced 
Studies, in English), a graduate studies university based in 
Trieste, Italy. The CRM also has two formal agreements with 
the Tata Institute of Fundamental Research (TIFR), a presti-
gious Indian institution: an agreement with the TIFR Centre 
for Applicable Mathematics (in Bangalore) and another 
with the TIFR centre in Mumbai. Finally we mention that 
the National Science Foundation (NSF) of the United States 
provides some financial support for almost every thematic 
programme organized by the CRM.

The Unité Mixte Internationale 
(UMI) of the CNRS at the CRM
A few years ago the Centre National de la Recherche  
Scientifique (CNRS) in France decided to create at the CRM  
a so-called UMI (i.e., a research unit outside France itself).  
The official name of this UMI is “Centre de recherches 
mathématiques – UMI 3457” and it was inaugurated in  
October 2011. Thanks to Laurent Habsieger, UMI co-director  
since 2011, this UMI has been extremely successful. The 
UMI supports financially long or short visits to the CRM  
by French researchers; it also supports visits to France  
by Québec researchers who spend a few weeks in France  
or are given temporary positions. The UMI provides financial 
support to meetings and workshops, either directly or 
through the reimbursement of the lecturers’ expenses  
(for instance). In this manner the UMI supports the activities 
of the CRM thematic programmes and other activities.

The CRM  
Partnerships

Lauren
t Habsie

ger
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Here is the list of French researchers who made long visits 
to the CRM and have thus stimulated the research of their 
Québec colleagues in 2013-2014: Annalisa Panati, Sheila 
Sandon, Erwan Rousseau, Mattia Cafasso, Paolo Ghiggini, 
Carlo Gasbarri, Pierre Ille, Mickael Falconnet, Hélène Guérin, 
Yann Rollin, and Laurent Manivel. On the other hand Sabin 
Lessard was given a temporary position (“poste rouge”) at 
the CNRS in 2014. We note that the applications by Québec 
researchers are fewer than the applications by French  
researchers, since the Québec researchers usually hold  
individual research grants. The participation of Québec  
researchers to the UMI, however, allows them to apply  
for and receive grants from the Agence nationale de la 
recherche (ANR).

Academic Partners
The CRM has six academic partners: Université de Montréal, 
McGill University, UQAM, Concordia University, Université 
Laval, and Université de Sherbrooke. The Université de  
Montréal has supported the CRM in a consistent manner 
over the years: in particular it provides the CRM with the 
equivalent (in teaching releases) of five full-time professors. 
The CRM offers teaching releases to professors from other 
Montréal universities and also teaching releases associated  
with its thematic programmes. Finally the Department of 
Mathematics and Statistics of the University of Ottawa 
became a partner of the CRM in 2003. The CRM finances 
teaching releases so that University of Ottawa researchers 
can work in the CRM laboratories and take part in its  
scientific activities. The CRM also supports postdoctoral  
fellows at the University of Ottawa and finances the  
CRM-University of Ottawa Distinguished Lecture Series, 
which features talks by prominent mathematicians from 
Canada and abroad on topics at the forefront of mathematical 
research. In 2013-2014 there were three lectures within 
that series. They were given respectively by Alexander 
Merkurjev (UCLA) on August 30, 2013, Philippe Biane  
(Université Paris-Est) on April 25, 2014, and Michel  
Waldschmidt (Paris VI) on May 27, 2014.

Collaborations with  
Research Networks
The CRM has created, on its own or with other institutes, 
research networks that promote collaborations in the  
mathematical sciences between universities and enterprises. 
In 1997 the CRM (whose director was Luc Vinet) created 
the Network for Computing and Mathematical Modeling 
(ncm2), a consortium of research centres in the Montréal 
area. The ncm2, which was funded by NSERC, was able to 
respond to the needs of industry in a wide variety of fields 
related to computing and mathematical modelling. At the 
present time it allows four research centres (the CRM, 
GERAD, CIRRELT, and CIRANO) to fund joint projects in the 
mathematical sciences. 

The three Canadian mathematical institutes (the CRM, the 
Fields Institute, and PIMS) launched the Mitacs network in 
1999, thanks to a grant from the Canadian government.  
The objective of Mitacs, the only network of centres of  
excellence in the mathematical sciences, was to channel  
Canadian efforts in designing, applying, and commercializing  
new mathematical tools and methodologies within the 
framework or a world-class research programme. Mitacs has 
enjoyed a tremendous success; in particular it has involved up  
to 300 researchers and 600 students in around 50 Canadian 
universities. Recently Mitacs has broadened the scope of  
its activities and the “mathematics” section of Mitacs  
has been taken over by the Mprime network in 2011.  
The Mprime network was the main sponsor of the Fifth 
Montreal Problem Solving Workshop (held at the CRM  
from August 19 to 23, 2013).
Some CRM researchers take part in the activities of other 
networks, for instance Thierry Duchesne (who takes part in 
the Avahan-India AIDS Initiative), Gilles Brassard and Yoshua 
Bengio (who both take part in programs of the Canadian  
Institute for Advanced Research), and four PhysNum  
researchers (Maxime Descoteaux, Christophe Grova,  
Frédéric Lesage, and Jean-Marc Lina), who are members  
of the Quebec Bio-imaging Network.

Collaborations  
with Professional Societies
The CRM and the other Canadian mathematical institutes 
give some financial support for the organization of the 
meetings of Canadian societies in the mathematical sciences. 
In 2013-2014 the CRM supported the 2013 Summer 
Meeting of the Canadian Mathematical Society (Halifax, 
June 4-7, 2013), the 2013 Winter Meeting of the CMS 
(Ottawa, December 6-9, 2013), the 2013 Annual Meeting 
of the Statistical Society of Canada (Edmonton, May 26-29, 
2013), and the 2013 Annual Meeting of the Canadian  
Applied and Industrial Mathematics Society (Quebec City, 
June 16-20, 2013).
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The CRM provides its members with an 
excellent research environment, which 

enables them to publish articles in  
high-calibre international journals. The 

CRM also publishes on its own many  
proceedings, monographs, lecture notes, 
software products, videos, and research 
reports. The in-house series (Les Publica-

tions CRM) includes books in English or 
French. The CRM also has agreements with 
the American Mathematical Society (AMS) 

and Springer. The AMS publishes two  
book series produced at the CRM (the  
CRM Monograph Series and the CRM  

Proceedings & Lecture Notes, now called 
CRM Proceedings and included in the  

Contemporary Mathematics series). In the 
same fashion Springer publishes the CRM 

Series in Mathematical Physics. In 2011 
Springer was also publishing the Lecture 

Notes in Statistics (subseries CRM). The 
Université de Montréal Press publishes 

the monographs written by the Aisenstadt 
Chairholders. The CRM also has occasional 
collaborations with publishing houses such 

as Gauthier-Villars, International Press, 
and the Institute of Mathematical  

Statistics. Finally the CRM has produced 
several videos on diverse  

mathematical topics.

In 2013-2014 the CRM Proceedings & Lecture Notes 
were included in the Contemporary Mathematics series. 
The AMS plans to publish between 2 and 4 volumes in the 
Contemporary Mathematics series each year: two have 
been published in 2013, two in 2014, and four are planned 
for 2015. A new editorial board for the CRM-AMS publica-
tions was installed in 2013-2014 and consists of Luc Vinet 
(CRM director), Galia Dafni (CRM Deputy Director), and the 
following mathematicians: Jerry L. Bona (University of Illinois 
at Chicago). Vašek Chvátal (Concordia), Donald Dawson 
(Carleton), Hélène Esnault (Freie Universität Berlin), Pengfei 
Guan (McGill), Lisa Jeffrey (University of Toronto), Ram 
Murty (Queen’s), Christophe Reutenauer (UQAM), Nicolai 
Reshetikhin (University of California, Berkeley), and Nicole 
Tomczak-Jaegermann (University of Alberta).
The CRM publishes “Le Bulletin du CRM” twice a year. This 
bulletin (of around 20 pages) includes CRM news, articles on 
its activities, and articles on the activities of CRM members 
and mathematicians honoured by the CRM.

Books published  
in 2013 and 2014
CRM Monograph Series
Jean-Pierre Labesse and Jean-Loup Waldspurger, La Formule 
des Traces Tordue d’après le Friday Morning Seminar, 
CRMM/31, 2013.
Pavel Bleher and Karl Liechty, Random Matrices and the  
Six-Vertex Model – CRMM/32, 2014.
Liber Šnobl and Pavel Winternitz, Classification  
and Identification of Lie Algebras, CRMM/33, 2014.
Leonid Polterovich and Daniel Rosen, Function Theory on 
Symplectic Manifolds, CRMM/34, 2014.
Fritz Hörmann, The Geometric and Arithmetic Volume of 
Shimura Varieties of Orthogonal Type, CRMM/35, 2014.

CRM Proceedings & Lecture Notes
Galia Dafni, Robert J. McCann, and Alina Stancu (eds.),  
Analysis and Geometry of Metric Measure Spaces, 
CRMP/56, 2013.

CRM Proceedings  
(in Contemporary Mathematics)
Omid Amini, Matthew Baker, and Xander Faber (eds.),  
Tropical and Non-Archimedean Geometry, CONM/605, 
2013.
Chantal David, Matilde Lalín, and Michelle Manes (eds.), 
Women in Numbers 2: Research Directions in Number 
Theory, CONM/606, 2013.
S. Ejaz Ahmad (ed.), Perspectives on Big Data Analysis, 
CONM/622, 2014.
Pierre Albin, Dmitry Jakobson, and Frédéric Rochon (eds.), 
Geometric and Spectral Analysis, CONM/630, 2014.

The Publications  
of the CRM

Governance  
and Scientific 

Guidance
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The CRM structure consists of a Board of 
Directors, an Assembly of Members,  
an International Scientific Advisory  

Committee, a Local Scientific Committee,  
a Management Committee, and a Committee 

of Directors of Laboratories. Here are  
the members of these committees for  

2013-2014 (except for the directors  
of laboratories, already mentioned  

in a previous section).

The Board of Directors  
is composed of:
• The Director (ex officio);
•  A member of the Management Committee nominated by 

the Board for a two-year mandate;
•  Two regular CRM members nominated by the Assembly 

for three-year mandates, normally renewable once;
•  A Laboratory Director, nominated by the Committee  

of Directors of Laboratories for a two-year mandate, 
normally renewable once;

•  The Chair of the International Scientific Advisory Committee;
•  The Vice-Principal, Research, of each of the main partner 

universities of the CRM; and
•  A Vice-Principal, Research, of one of the other partner 

universities of the CRM, chosen by these universities on a 
rotating basis for a two-year mandate.

In 2013-2014 the Board included Sophie D’Amours  
(Vice-Principal, Research, Université Laval), Gérard Ben Arous 
(Courant Institute), François Bergeron (UQAM), Graham Carr 
(Vice-Principal, Research, Concordia University), Christian 
Genest (McGill University), Jacques Hurtubise (representing 
the Vice-Principal, Research, McGill University),  
Odile Marcotte (CRM Deputy Director), Yves Mauffette 
(Vice-Principal, Research, UQAM), Christiane Rousseau 
(Université de Montréal), Geneviève Tanguay (Vice-Principal, 
Research, Université de Montréal), and Luc Vinet (CRM 
Director). Octav Cornea (Université de Montréal)  
and Galia Dafni (Concordia University) were invited  
members of the Board.

International Scientific  
Advisory Committee
The International Scientific Advisory Committee (ISAC) 
consists of outstanding Canadian or foreign researchers, who 
are either mathematicians or scientists with close links to the 
mathematical sciences. The main task of the Committee is to 
make recommendations on the general scientific orientations 
of the CRM and give advice on proposed scientific activities. 
In 2013-2014 the committee was chaired by Gérard Ben 
Arous (Courant Institute) and also included Martin Barlow 
(University of British Columbia), Allan Borodin (University of 
Toronto), Stephen E. Fienberg (Carnegie Mellon University), 
Edward Frenkel (University of California, Berkeley), Susan 
Friedlander (University of Southern California), Mark Goresky 
(Institute for Advanced Study), Laurent Habsieger (CNRS), 
Claude Le Bris (École nationale des ponts et chaussées), 
Dusa McDuff (Barnard College), Duong Phong (Columbia), 
Claus Michael Ringel (Universität Bielefeld), Keith Taylor 
(Dalhousie University), and Luc Vinet (Université de  
Montréal).
Geneviève Tanguay (Vice-Principal, Research, Université 
de Montréal) was an ex officio member of the ISAC. Octav 
Cornea, Galia Dafni, and Odile Marcotte (all three Deputy 
Directors of the CRM) were invited members of the ISAC.

Local Scientific Committee
In 2013-2014 the Local Scientific Committee consisted 
of Vestislav Apostolov (UQAM), Christian Genest (McGill), 
François Lalonde (Université de Montréal), Jean-Philippe 
Lessard (Université Laval), Iosif Polterovich (Université de 
Montréal), Lea Popovic (Concordia), Luc Vinet (CRM  
Director), and Daniel T. Wise (McGill).

Management Committee
The Management Committe of the CRM consists of:  
Luc Vinet (Université de Montréal, mathematical physics),  
director of the CRM; Galia Dafni (Concordia University,  
harmonic analysis), Deputy Director, Publications; Odile  
Marcotte (UQAM and GERAD, combinatorial optimization),  
Deputy Director, Partnerships; and Iosif Polterovich  
(Université de Montréal, geometric spectral theory), 
Deputy Director, Scientific Programs.

Governance  
and Scientific 

Guidance

Iosif Polterovich

Gérard Ben Arous 
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Th e  C R M 
i n  N u m b e r s

FRQNT $ 605

NSERC  1,345

Universities (funding)  810

Universities (in-kind)  1,340

Endowments  35

Sales and registration fees  60

Other grants  125

Partner organizations  347

 

 $ 4,667

Laboratories $ 865

Thematic and General Programmes  1,181

Postdoctoral fellows  294

Management and staff  897

Space and services (universities)  1,340

Operating costs  90

 $ 4,667 

Sources of funding in 2013-2014 
in thousands of $

Use of funds in 2013-2014  
in thousands of $
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Africa
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Australia & N.-Z.

Others, South America

Others, Asia
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Australie et N.-Z.
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Autres, Europe
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UQAM

Université Laval

UQTR

UQAC

Université de Sherbrooke

Université de Montréal
McGill University

INRS-ETE

HEC Montréal

École Polytechnique de Montréal

École de Technologie Supérieure

Concordia University
Québec, Colleges

Québec, Industries

Europe

Canada (outside Québec)

United States
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UQAM

Université Laval

UQTR

UQAC

Université de Sherbrooke

Université de Montréal
Université McGill

INRS-ETE

HEC Montréal

École Polytechnique de Montréal

École de Technologie Supérieure

Université Concordia
Québec, Cégeps

Québec, Industrie

Hors Québec, Europe

Hors Québec, Canada

Hors Québec, Amériques
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institutional affiliation of CRM members

Researchers taking part in CRM activities, by country

Total  
2156

Total  
255

39



0 5 10 15 20 25 30 35 40

Switzerland
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Thailand
Taiwan
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Russia
China
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visiting researchers (including postdoctoral fellows),  
by country
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CRM  
Administrative  

and  
Support Sta f f 

The Director’s Office 
Luc Vinet Université de Montréal, mathematical physics 
 Director 
Galia Dafni Concordia University, harmonic analysis 
 Deputy Director, Publications
Odile Marcotte UQAM and GERAD, combinatorial optimization
 Deputy Director, Partnerships 
Iosif Polterovich  Université de Montréal, geometric spectral theory 
 Deputy Director, Scientific Programs 

Administration 
Vincent Masciotra  Head of Administration 
Lucie Vincent  Secretary 
Guillermo Martinez-Zalce  Research Laboratories Administrative Coordinator 
Diane Brulé-De Filippis  Administrative Assistant

Scientific Activities 
Louis Pelletier  Coordinator 
Louise Letendre  Administrative Assistant 
Sakina Benhima  Project Manager 

Computer Services 
Daniel Ouimet  Systems Administrator 
André Montpetit  Office Systems Manager (half-time) 
 

Publications 
André Montpetit  Tex expert (half-time) 

Communications 
Suzette Paradis  Communications Officer and Webmaster



CRM, Université de Montréal
C.P. 6128, succursale Centre-ville, Montréal (Québec) H3C 3J7 Canada
 514-343-7501       514-343-2254      crm@crm.umontreal.ca

 www.crm.math.ca
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