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Established in 1982, the Canadian Institute for 

Advanced Research is a private, non-profit institute 

of advanced study. 

CIFAR was founded on the belief that Canada has 

an important role in finding new ways to create a 

better future for the world. 

CIFAR is supported by exceptional individuals, 

foundations, corporations, the Government of 

Canada and the provincial governments of Alberta, 

British Columbia and Ontario.

Reach is a magazine for researchers, volunteers, 

friends and supporters of the Canadian Institute for 

Advanced Research, and anyone else with curiosity 

and imagination. Reach celebrates advanced 

research and explores the issues, opinions and 

ideas emerging from this work. We invite all 

comments or inquiries concerning the content 

of Reach and/or the work of CIFAR.
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CIFAR brings together and 

gives the world’s most brilliant 

thinkers freedom to cross 

conventional boundaries and 

tackle essential research not 

done by others. Our unique 

model inspires knowledge 

breakthroughs, advances 

Canada’s visionary thinkers 

and fuels innovation. 

In this issue of Reach, we highlight some of the exciting 

research underway in CIFAR’s Experience-based Brain 

and Biological Development program. Researchers in the 

program are asking the question, “What if children’s 

earliest social interactions affect their health for the 

rest of their lives?” From this research, extraordinary 

possibilities are emerging to better understand how 

the young brain works in order to improve child 

development and lifetime well-being. In recognition of 

their groundbreaking work, the US National Academy of 

Sciences has invited these CIFAR researchers to lead a 

prestigious Sackler Colloquium later this year.

Also included in this issue, we report on the Institute’s 

noteworthy activities and accomplishments over the past 

year in a Year in Review section. 

On behalf of the Board of Directors, I congratulate 

CIFAR’s nearly 400 researchers who come from 

16 countries to participate in our long-term, 

multidisciplinary and collaborative advanced research 

teams. This year, their research has continued to 

transform our understanding of fields as diverse as 

human health, the environment, politics, economics, 

energy and information technology.

I also want to extend my sincere appreciation to the many 

exceptional individuals, foundations and corporations 

who supported the Institute this year. I would particularly 

like to recognize the visionary support provided by the 

Government of Canada and the provincial governments 

of Alberta, British Columbia and Ontario.

In closing, I would like to thank all of you and, most 

especially, my fellow CIFAR Board members for your 

support and encouragement in my first year as Chair. 

I am proud to be a member of this small but powerful 

community of intellectually curious Canadians who are 

sharing CIFAR’s important knowledge with the world.

As you read this issue, I hope you are as inspired as I am 

by CIFAR’s impressive contribution to creating a better 

future for Canada and the world.

David Dodge
Chair, Board of Directors

Nearly three decades ago, CIFAR was founded on the belief that Canada 

could be a world leader in finding bold ways to expand human possibilities 

by asking, “What if?” We are still inspired by this question, and today the 

Institute is one of Canada’s foremost global research assets. 

W E L C O M E  F R O M  T H E  C H A I R 

WHAT IF?
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A developing brain absorbs information more readily in the first few years than 

at any other stage in life. It is a time of both opportunity and vulnerability that has, 

until recently, baffled scientists. Thanks to new technology and recent experiments, 

researchers are now better equipped to comprehend the mechanisms and timing 

of these biological changes that are so critical to shaping the brain for life.

EXPERIENCES THAT MATTER: 

HOW AND WHEN THE
YOUNG BRAIN LEARNS

B Y  V E R O N I K A  B R Y S K I E W I C Z
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Researchers in CIFAR’s Experience-based Brain and 

Biological Development program are studying these early 

windows of opportunity and vulnerability – known as 

“critical learning periods” – to better understand how the 

young brain learns. This research has impact far beyond 

neuroscience as it offers key insights into potential 

educational approaches for children, as well as strategies 

for helping adults to recover from brain injuries. 

For the last 20 years, David Clayton, a neurobiologist 

at the University of Illinois Urbana–Champaign and 

CIFAR Fellow, has been studying the gene-brain-behavior 

relationship in zebra finch songbirds. Zebra finches 

are the only known animals other than humans who 

learn “language” from other members of the species. 

Studying these birds can tell us a lot about how humans 

learn to speak.

Dr. Clayton is a lead researcher of an international team 

that was first in the world to sequence the genome of the 

zebra finch. His work has been pivotal to understanding 

the genetic and environmental mechanisms of both 

birdsong and human speech acquisition.

“We are all born with the biological capacity to learn early 

on, but social experience dictates what we should learn 

and what we don’t need,” he says. “In this sense, life is 

all about constraints. We think we’re born with infinite 

possibilities, but that’s not quite the case. It depends on 

what is around you at a given time, and how this interacts 

with your biology.” 

Songbirds, like humans, are social animals, and 

development happens in a social context. Young male 

songbirds, within the first two months of life, learn 

birdsongs based on what they hear from a tutor. Like 

human babies, they babble and practice until they get 

it right. 

What they learn in this time is critical – not only does it 

become permanent, but their ability to attract future mates 

is contingent on both the uniqueness of the song, and 

getting the right tones native to their species.

We are all born with the biological capacity to 

learn early on, but social experience dictates what 

we should learn and what we don’t need.



Dr. Clayton describes this learning process as a tension 

between openness to experience at a young age, and 

efficiency in retaining a given culture or language. “Our 

brains want to make sure they retain what was learned, so 

learning and memory act as opposing forces,” he explains. 

“In order to preserve something you have to take away 

freedom, even on a molecular level.”

In the learning brain, synapses – connections between 

neurons – are soft and plastic. During a critical period, 

external information deemed to be important or exciting 

to the organism is processed through these brain circuits, 

leading to molecular changes in the organism’s genetic 

material. Genes contain the instructions for an organism 

– they encode molecules that make up and maintain 

cells. And at the end of a critical period, the body retains 

the memory of these molecular changes, “like pouring 

cement over the synapses.”

But what is the mechanism controlling this change from 

plasticity to preservation? The answer requires a closer 

look at the brain.

Takao Hensch, a neurobiologist at Harvard, explores 

the mechanisms underlying critical learning periods 

– how early experiences structurally and functionally 

rewire the brain’s circuits. “We are born into the world 

not knowing where we are – only as we encounter the 

environment do we begin to realize what information is 

truly relevant,” he explains.

In the 1960s, a series of groundbreaking experiments 

by future Nobel Laureates David Hubel and Torsten 

Wiesel identified a classic model of a critical period in 

the visual system. By covering one eye of young kittens 

as they developed, the scientists found that the covered 

eye became blind. Past a certain age, vision could not 

be recovered.

The body retains the memory of these 

molecular changes, “like pouring cement 

over the synapses.”
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Using sophisticated genetic tools, Dr. Hensch and his 

team not only showed that the same principle is true 

for mice, but they were also the first in the world to 

develop a mechanistic explanation of the timing of 

visual development.

The young brain is full of molecules that stimulate the 

building of new connections between synapses based on 

what the brain is absorbing from the environment. This 

is the basis for experiential learning. 

To regulate this “wiring,” molecules that slow down the 

process are vital. “Plasticity is not something the brain 

wants to be engaging in at all times,” explains Dr. Hensch. 

“Our work has shown that after a period of potent rewiring 

the brain invests a lot of energy in ‘molecular brakes’ that 

suppress this ability to keep changing. These molecular 

brakes help us to stabilize our perception of the world.”

A specific neurotransmitter in the brain called gamma-

Aminobutyric acid (GABA) triggers the end of the 

critical learning period by switching on the molecular 

brakes that gradually wind down the process and stop 

the brain’s rewiring. 

Counterintuitively, it is the maturation of the inhibitory 

GABA-system that begins the process of critical learning 

periods, cementing what has been learned in the 

brain. The act of slowing down the brain’s rewiring is a 

necessary aspect of learning.

Dr. Hensch’s work has revealed that there are existing 

and approved drugs that can artificially and prematurely 

kickstart critical periods. He has also shown that 

molecular brakes can be “lifted” to extend the duration 

of the critical period, or induce plasticity at a time when 

the brain’s wiring has already been established.

His hope is to create targeted approaches for recovery 

from brain injury and treatment of mental illnesses such 

as autism, which may be a result of mistimed milestones 

in early development. His work could also help explain 

normal neurodevelopmental processes, such as language 

acquisition. This research has sparked a collaboration 

with another CIFAR Fellow, Janet Werker. 

Learning and memory act as opposing 

forces. In order to preserve something 

you have to take away freedom,

 even on a molecular level.

Molecular brakes help us to stabilize 

our perception of the world.
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Dr. Werker, a professor at the University of British 

Columbia and a Canada Research Chair in Psychology, 

has been researching language learning in babies for 

more than 30 years. 

Her work uncovers the timing of language acquisition 

from birth to infancy. She is interested in understanding 

when this learning window opens, when it closes, and 

whether it can be pried open later in life. Her research 

asks: are there critical periods in language development? 

Can they be manipulated or extended? 

“What is quite remarkable is that babies have a preference 

for speech over other sounds,” she says. “Many studies 

have shown that newborns respond differently to speech 

than other sounds. Preparedness for languages appears 

to be biologically given. Experience is what helps babies 

select what to discriminate.”  

Language learning seems to begin in the womb. Studies 

have shown that newborns show a preference for their 

native tongue from birth. Research has also shown that 

babies can distinguish the speech sounds of any language 

within the first 10 months of life. After 10 months, this 

openness to language begins to diminish as babies become 

more adept at responding to the sounds they have learned, 

tuning out foreign speech. 

Dr. Werker’s research has shown that the same is true of 

infants raised in bilingual environments. At birth, bilingual 

babies respond to both of their native languages, but also 

have a mechanism to keep them apart. However, bilingual 

babies also learn something the others do not. A study 

showed that after eight months of age, when watching 

silent video of talking faces, monolingual babies were no 

longer able to distinguish one non-native language from 

another, but bilingual babies continued to have this ability. 

Research has also shown that babies can 

distinguish the speech sounds of any language 

within the first 10 months of life.
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Dr. Werker and her team gauged this result by noting 

the way the babies exhibited interest in the videos. 

Monolingual babies became distracted and disinterested, 

whereas their bilingual counterparts remained riveted by 

the silent images. One of Dr. Werker’s conclusions from 

this study is that by growing up with two languages from 

birth, and keeping them separate, bilingual babies seem 

to be more perceptive to social and language cues. 

Collaborating with Dr. Hensch, she hopes to create 

a model that will offer a mechanistic explanation of 

language learning in humans, and to determine how 

the environment shapes this learning. This collaborative 

work will lead to exciting implications for early 

identification of language disorders.   

Though each of these researchers studies an important 

piece of the puzzle of critical learning periods, another 

question remains – how do genes affect this process?

Tom Boyce, co-director of CIFAR’s program in this area 

and professor of interdisciplinary studies and pediatrics 

at the University of British Columbia is working to better 

understand the long-term implications of how early stress 

shapes a child’s future. 

He studies how genes and environment work together 

to bias a child’s neurobiological development and gene 

behaviour. Dr. Boyce’s goal is to find the best way to take 

advantage of critical learning periods by taking a broad 

view of the interplay between genes and experience and 

how they influence health.

In an article published in the leading developmental 

science journal Child Development, Dr. Boyce and a team 

of researchers, including CIFAR Fellows Clyde Hertzman 

and Michael Kobor, followed 109 children from prenatal 

life to high-school graduation.

This collaborative work will lead 

to many exciting implications for early 

identification of language disorders. 
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In December 2011, CIFAR program members from 

Experience-based Brain and Biological Development 

and special guests have been invited to present their 

research at the prestigious Arthur M. Sackler Colloquia 

in Irvine, California.

Co-hosted by the preeminent National Academy 

of Sciences in the United States and CIFAR, the 

colloquium will convene a world-class, cross-disciplinary 

assembly of researchers in fields ranging from basic 

molecular genetics to population health.

At the three-day event, researchers will explore the 

latest findings surrounding biological embedding 

of early social adversity–how these early experiences 

set trajectories for the remainder of life. Acting on 

the basis of better understanding the role of these 

critical periods in development will help to ensure 

well-being from the early years onward.

For more information, please visit 

www.cifar.ca. 

Biological Embedding of Early Social Adversity:
From Fruit Flies to Kindergartners
A R T H U R  M .  S A C K L E R  C O L L O Q U I A  O F  T H E  N A T I O N A L  A C A D E M Y  O F  S C I E N C E S

Researchers asked parents to report stressors during 

their children’s early lives and collected DNA cheek 

swabs during the children’s mid-adolescence. The study 

found that the stress of both mother and father in a 

child’s early life significantly changed the expression 

of hundreds of genes. In fact, genes were affected even 

if the stress occurred before the child could speak. The 

effect of these early stressors was evident 15 years later.

“This study shows that babies have experiences that 

could potentially change the expression of their genes,” 

says Dr. Boyce. “We are now beginning to really 

understand how important these early experiences are, 

even before intellectual awakening takes place.” The 

study will continue to gather DNA from the subjects 

when they turn 18.

Although many advances have been made, researchers 

still don’t know at what point the changes in genes 

become permanently fixed.

“Within these critical periods, we don’t know yet how 

much is possible, or how much change is possible,” 

explains Dr. Clayton. “What we do know is that the 

individual is not predetermined.”

“What is clear is that early experiences do have a profound 

effect on our future health, well-being and success,” 

says Dr. Boyce. “I see the goal of our collective work as 

understanding how and why the brain works this way, and 

what we can do to help ensure the best possible start for 

young children.”
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This special Year in Review section highlights the Institute’s work 

over the past year. Read President and CEO Chaviva Hošek’s report 

on the Institute’s accomplishments this year. Discover some of 

the exciting work underway at CIFAR – from inspiring knowledge 

breakthroughs to advancing Canada’s visionary thinkers and fuelling 

innovation. Hear from Peter Bentley, one of CIFAR’s passionate 

supporters, and browse our most recent financial activity. 

2010/2011

YEAR IN REVIEW
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Research Programs

This year, two CIFAR programs were externally peer-

reviewed and approved for renewal by the Board of 

Directors: Genetic Networks and Social Interactions, Identity 

and Well-Being. I am delighted to report that in both cases, 

the panel of internationally respected reviewers found that 

these programs were of the highest scholarship and placed 

Canada at the forefront of international research in their 

respective areas. 

In total, the Institute organized 24 program meetings 

and co-sponsored three special topic workshops, 

providing unique opportunities for researchers to interact 

in interdisciplinary, collaborative groups focused on 

questions of global importance.

Sixteen new program members with diverse areas of 

expertise were appointed to research programs, and 

seven Junior Fellows were recruited to the Junior Fellow 

Academy. The Institute also appointed two distinguished 

researchers as new program advisory committee members.

REPORT FROM 
THE PRESIDENT 
AND CEO 

This past year was one of notable accomplishments – from advances in 

our research portfolio and early-career leadership programs to successful 

outreach, advancement and governance initiatives. It is my pleasure to 

provide a report on some of the highlights.

In addition, through funding contributions and 

program membership, the Institute helped Canadian 

universities to recruit two researchers from the United 

States and to keep another leading thinker in Canada. 

The Institute’s workshops looking into new research 

areas were active. An Astrobiology workshop explored 

the question, “Is there life on other planets?” and two 

workshops were held to explore Human-Environment 

Interactions, asking “How does our climate affect us 

and vice versa?” In addition, several planning meetings 

were held as part of the Institute’s Humanities Initiative 

exploring the notion of belonging to society as 

represented in literature, history, philosophy and 

other areas of the humanities.

14 NOBEL LAUREATES 

have been associated 

with the Institute.
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International Engagement

This year, over 40 per cent of CIFAR researchers were 

based at institutions outside of Canada. Integral to the 

Institute’s research model, this network strengthens 

the connections between Canada’s best researchers and 

their international counterparts. 

Additionally, the Institute holds a number of its research 

program meetings outside of Canada. This year, 

meetings were held in the United Kingdom, Italy and 

the United States. To support this global interaction, 

senior staff engaged with research institutions in Israel, 

Japan and Singapore, identifying a number of possible 

ways to strengthen CIFAR’s engagement with the best 

researchers in these countries.

Early-Career Researchers

The Institute’s flagship early-career program, the Junior 

Fellow Academy, mentors the most promising early-

career researchers by embedding them in the Institute’s 

research programs. This past year, the Academy reached 

its current complement of about two dozen outstanding 

early-career researchers. In addition to the individual 

program meetings to which each Junior Fellow belongs, 

one full meeting of the Academy was held. This meeting 

provided an opportunity for Junior Fellows from 

across the Institute to participate in multi-disciplinary 

conversations and leadership skills development.

The Institute funded three student-organized summer 

schools and co-sponsored five in conjunction with the 

following research areas: Astrobiology, Nanoelectronics, 

Neural Computation and Adaptive Perception, Quantum 

Information Processing and Quantum Materials.

Advancement

With the generous support of exceptional individuals, 

foundations, corporations, the Government of Canada 

and the provincial governments of Alberta, British 

Columbia and Ontario, the Institute raised significant 

funds this year in support of our mission.

In support of our Annual and Capital/Endowment 

Campaigns, CIFAR raised just over $3 million from 

the private sector and $9.6 million from our federal 

and provincial supporters. The Institute’s private sector 

support increased by 15 per cent this past year. 

To support the launch of the Institute’s Capital/

Endowment Campaign, CIFAR developed a 

coordinated and targeted plan in consultation with 

Richard Ivey, Campaign Chair and the members 

of CIFAR’s Campaign Cabinet. Four funds were 

established to assist donors in directing their gifts.

The Research Leadership Fund supports the research 

conducted by the global powerhouse of intellectual 

visionaries who are leading the Institute’s research 

programs. The Junior Fellow Academy Fund will 

secure the Institute’s capacity to identify, foster 

and promote Canada’s future research leaders. The 

Explorations Fund advances the Institute’s focus on 

searching out new, important research areas that 

will transform their fields of study. The Institute 

Leadership Fund was created to support CIFAR’s 

Board of Directors as they lead the Institute to advance 

big questions of global significance. 

5% GROWTH

in program membership 

over the last five years.
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Communications

One highlight of this year’s outreach was Next Big 

Question 2011: Who are you? Profiling the work of three 

CIFAR researchers in two research programs, the Institute 

created a dialogue with the CIFAR community about the 

nature of identity. The project involved the Institute’s 

Reach Spring 2011 magazine and social media such 

as e-blasts, Twitter and Facebook. It culminated with 

a fascinating May event and 200 CIFAR friends and 

supporters in attendance.

Throughout the year, CIFAR researchers’ accomplishments 

were widely profiled in international and Canadian media. 

The Institute highlighted these achievements on our 

website and in our social media. The Institute recognized 

its generous supporters through its print and on-line 

publications, its website and in signage and speakers’ 

remarks at events throughout the year. 

Finance

This year, CIFAR’s total revenue was $13.5 million with 

23 per cent raised from the private sector, 71 per cent 

from four governments and six per cent from investments. 

The Institute concluded the year with a strong balance 

sheet with cash and investments totaling approximately 

$27 million. A financial summary for the fiscal year 2010/11 

is provided later in this report.

Governance

The Institute is thankful for the leadership of 21 

Board Directors who also serve on one of four 

Board committees: Governance, Audit and Finance, 

Investment and Advancement and Communications. 

The renewal of CIFAR’s Board continued this year when 

Frank O’Dea and Jacques Lamarre became directors. 

We look forward to welcoming Patricia Meredith who 

agreed to start her board term on July 1, 2011. The Board 

thanked Evan Chrapko who retired after many years of 

leadership to the Institute. 

I was delighted to work with the Board to approve a 

new five-year Strategic Plan for 2012–2017. Building 

on the Institute’s track record of global research 

excellence, the new Strategic Plan outlines how the 

Institute will seize opportunities to strengthen and grow 

its research excellence, international profile, early-career 

leadership programs, explorations into new areas and 

knowledge mobilization. 

I am indebted to the Board’s leadership this year and 

throughout my tenure. Their generosity with their time, 

wisdom and experience is the very foundation of the 

Institute’s success. 

I look forward to the coming year and all that we will 

accomplish together. 

Chaviva Hošek
President and CEO 
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CIFAR identifies areas in which it believes significant new knowledge – 

perhaps even revolutionary ideas – can be created by bringing together the 

world’s best thinkers. Through its diverse programs, CIFAR creates an arena 

for exploration and discovery that is boldly expanding human possibilities.

INSPIRING KNOWLEDGE

BREAKTHROUGHS
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Exceptional Program Reviews
Exceptional reviews of CIFAR’s Genetic Networks 

program and Social Interactions, Identity and Well-Being 

program have led to new, five-year mandates for each. 

These two exemplary programs demonstrate the game-

changing work being done by CIFAR researchers.

The Genetic Networks team, led by Program Director 

Brenda Andrews (University of Toronto), is “changing 

the face of science,” according to the review panel. These 

researchers are working to chart the complete gene 

interaction network map. The results of this research 

could identify the root causes of many genetic diseases, 

leading to new forms of prevention and treatment. 

According to the peer reviewers, “there is no other group 

in the world that competes with the CIFAR Genetic 

Networks program in the analysis of genetic interactions 

at multiple levels. This is a defining challenge of 

genetics in this century.” 

The Social Interactions, Identity and Well-Being program, 

led by co-Directors John Helliwell (University of British 

Columbia) and Nobel Laureate George Akerlof (University 

of California at Berkeley), is developing a “unifying 

principle” that could transform the social sciences. 

Traditionally, economists have assumed that people 

derive their well-being from consumption, and that this 

drives their motivation. However, researchers in this 

program are showing that identity plays a greater role in 

our sense of well-being, and in motivating our behaviour 

than previously thought. The work done by this group 

can be applied in a variety of ways, from analyzing and 

preventing global financial crises to helping seniors adapt 

to long-term care facilities.

The review panel counted collaboration among the 

program’s many successes. The panel agreed that it 

was “very unusual to see a group of this size and calibre 

working so enthusiastically and so well together.”

43% 

of CIFAR program 

members are in the 

TOP 1% of their field.
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Human-Environment Interactions 
H O W  S O C I E T I E S  C O P E  W I T H 
E N V I R O N M E N T A L  C H A N G E

Since 2009, members of this exploration have focused 

on how to identify the impact of environmental 

change on prehistoric humans. Understanding how 

past climate change has affected human behaviour 

and migration could help societies cope with similar 

changes in the future. More than 20 researchers from 

five countries and representing fields such as earth, 

atmospheric, ocean and environmental sciences, as well 

as anthropology and archeology, are collaborating on 

this topic.

Workshops this year have focused on four key themes: 

the role of biophysical factors in dispersing humans 

throughout the Old World and into the New World; 

the impact this had on culture; how major rapid climate 

events such as the Last Glacial Maximum affected 

prehistoric human populations; and how to best 

integrate the work of anthropologists and environmental 

scientists to address these important questions. 

Cellular Decision-Making
U N D E R S T A N D I N G  H O W  C E L L S 
P R O C E S S  I N F O R M A T I O N

The Cellular Decision-Making workshops brought 

together researchers from diverse disciplines, bridging a 

knowledge gap in the field. Since 2008, this exploration 

has seen collaboration between members of CIFAR’s 

Nanoelectronics, Integrated Microbial Biodiversity and Genetic 

Networks programs. In 2010, researchers from the United 

States National Science Foundation, the Engineering and 

Physical Sciences Research Council and the Biotechnology 

and Biological Sciences Research Council in the United 

Kingdom took part as well. 

Group members are investigating how living cells 

make decisions that help them regenerate. Progress 

in this area could advance basic biological research 

as well as the re-engineering of cells for medical and 

environmental purposes. We know that cells respond to 

both the external world and their own internal conditions 

using biochemistry: they receive signals, interpret the 

information and respond appropriately for their own 

health and survival. However, precisely how a cell is able 

to measure, store and process this chemical information 

is not clearly understood. In the past, scientific progress 

on this question has been hindered by a lack of integration 

between researchers from different disciplines. Fortunately, 

CIFAR’s support is helping to bridge this gap.

Exploring New Research Areas
CIFAR continuously seeks out new fields in which to 

break ground. By supporting exploratory workshops, 

the Institute nimbly brings together researchers from 

around the world to share knowledge at the leading-

edge. This year, several exciting explorations made 

great gains. 
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Astrobiology 
L O O K I N G  F O R  L I F E

Researchers in CIFAR’s Astrobiology exploration have 

developed their key question from “are we alone in the 

universe?” to “if life exists elsewhere, how do we look 

for it?”

Prompted by scientists from the Canadian Space Agency 

in 2009, CIFAR is bringing together leading researchers 

in Earth science, planetary science, molecular biology and 

biochemistry to tackle this big question. Together, they are 

exploring the range of environments that may give rise to 

life, and are assessing how life responds to environmental 

changes and stress. They are asking, “what evidence 

of activity does biology leave behind?” and “can we use 

information gleaned from sites on Earth to search for life 

on other planets?”

In October 2010, a multidisciplinary panel met in Toronto 

to discuss this key theme. Workshop participants included 

scientists from the Canadian Space Agency, NASA, and 

CIFAR’s programs in Integrated Microbial Biodiversity, 

Earth System Evolution and Cosmology and Gravity. 

Humanities Initiative 
W H A T  I T  M E A N S  T O  B E L O N G 
T O  S O C I E T Y

Humanities research gives us greater understanding of 

our own place and time, and provides the philosophical 

and ethical underpinnings that support and animate our 

lives. Although research in the humanities has a tradition 

that is based on the work of individual scholars, there are 

many instances where progress in humanities research has 

advanced through collective activities of several scholars, 

in many cases interacting intensively over an extended 

period of time. CIFAR is considering how best to support 

advanced research in this realm. 

From this work, an exploration into Belonging Differently 

has emerged. This theme focuses on our understanding of 

how we belong in a society, and how this “belongingness” 

is represented and challenged across time and in the 

present world. The exploration brings together researchers 

from fields such as philosophy, English, French, history, 

comparative literature, law and theatre studies.
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This year, the Institute’s 12 programs reported significant 

achievements at the frontiers of human understanding. 

Here are some of the most exciting highlights.

Highlights From Our Research Programs

Thanks to the computing power of thousands of 

volunteers from around the world, CIFAR researchers 

have helped discover a new pulsar that could lead to 

the detection of gravitational waves, adding support to 

Einstein’s theory of General Relativity. 

Pulsars are the spinning, collapsed remnants of exploded 

stars. As they rotate, they emit radio-wave beams, creating 

a “lighthouse effect” that makes them appear to pulsate.  

This pulsing is so precise and reliable it could be used to 

reveal gravitational waves, a yet-to-be observed prediction 

of Relativity. Gravitational waves are thought to subtly 

squeeze and stretch the space that they pass through. 

Even the tiny distortion of a passing gravitational wave 

should be visible as an interruption in the regularity of a 

pulsar. As more pulsars are discovered and monitored, the 

chance of detecting gravitational waves increases.  

An international team of researchers, including R. 

Howard Webster Foundation Fellow Victoria Kaspi and 

Junior Fellow Slavko Bogdanov (both McGill University) 

facilitated the first discovery of a new pulsar through a 

global volunteer computing initiative. Dr. Kaspi helps 

lead a group that is conducting a large-scale survey of 

pulsars in the Milky Way galaxy using the world’s largest 

radio telescope at the Arecibo Observatory in Puerto 

Rico. Discerning pulsar signals from other radio waves 

picked up by the Arecibo telescope involves running 

complex algorithms that require a great deal of computing 

resources. Dr. Kaspi’s group partnered with the Einstein@

Home initiative, which uses donated time from the home 

and office computers of 250,000 volunteers from 192 

countries. The first detection of a pulsar through this 

program highlights the power of this form of computing 

and the potential for future discoveries. This work was 

published in Science.

Cosmology and Gravity
Pulsar image from NASA

20% 

of CIFAR members 

received major awards 

in 2010/2011.
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This figure plots the frequency of tremor intensity before and after a volcanic eruption in April 1999 in Alaska. 

All explosive volcanic eruptions are preceded and accompanied by tremors that last from hours to weeks. 

A remarkably consistent range of tremor frequencies has been observed by scientists before and during volcanic 

eruptions around the world. Drs. Jellinek and Bercovici’s model shows that the emergence and time-evolution 

of the tremor signal before and during an eruption is based on physics that are uniform from one volcano 

to another. Before an explosive eruption, low intensity activity is characterized by a “narrow frequency band” 

shaking at 1–2 Hz. As gas enters the system, signaling a transition to explosive behaviour, the frequency climbs 

until a catastrophic explosion marks the onset of a large eruption.

A phenomenon dubbed “magma wagging” could be the 

key to better warning systems for volcanic eruptions. This 

“wagging” is a pattern of seismic shaking that frequently 

happens for hours or weeks before a volcanic eruption. 

Researchers have unearthed the cause of the tremors as 

well as a way to use them to predict the potential 

deadliness of the volcanic explosions that will follow. 

Fellow Mark Jellinek (University of British Columbia) and 

co-investigator David Bercovici (Yale University) used a 

new theoretical model together with various constraints 

from laboratory experiments, field measurements and 

numerical models of explosive volcanoes in their work. 

They determined that erupting magma forms a stiff, 

viscous plug, which is surrounded by a ring of gas 

bubbles within the volcanic conduit. The rising gas 

varies in pressure, which causes the magma plug to 

knock back and forth against the walls of the volcano, 

much like a stopper wobbling in the neck of a poorly 

sealed bottle of champagne.  

Drs. Jellinek and Bercovici further found that while 

the frequency or rate of the shaking remains relatively 

consistent before smaller eruptions, it tends to 

increase shortly before more powerful and dangerous 

ones. This new knowledge offers the potential to 

provide a framework for developing a new generation 

of volcanic warning strategies, and the paper was 

published in Nature.

Earth System Evolution
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New research suggests that a woman’s adverse 

experiences early in her life or during her pregnancy, 

along with variations in specific genes, can affect how 

she responds to her infant. The study contributes to this 

program’s research into how genes and environment 

work together to influence development. It also reveals 

how parental experiences can shape a child’s behaviour 

and mental and physical health in ways that continue 

into adulthood.

Program Co-Director Marla Sokolowski (University of 

Toronto) and Fellow Michael Meaney (McGill University), 

with collaborators Alison Fleming (University of 

Toronto), Postdoctoral Fellow Viara Mileva-Seitz and 

PhD student Hiwote Belay, examined genetic differences 

in the serotonin transporter gene – a gene linked with 

mental illnesses such as depression and psychiatric 

disorders – in mothers with a history of abuse in their 

own childhoods.  

They found that mothers with a history of child abuse 

who had a specific form of the serotonin transporter 

gene had significant changes in maternal behaviors and 

attitudes. For example, these mothers scored lower on 

ratings of their perceived attachment to their baby and 

looked away from their newborn babies more frequently 

than did mothers with the same form of the gene and 

no history of child abuse or mothers with the more 

protective form of the gene.

This study points to the important idea that genes 

(nature) or the environment (nurture) alone do not 

determine control or cause behavior. Rather, they 

influence each other and it is therefore their interaction 

that is of importance in predicting changes in behavior.

Experience-based Brain and Biological Development
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A new software tool that catalogues gene functions is 

helping scientists from around the world to sort through 

a wealth of genetic information. This is leading to more 

efficient research, knowledge-sharing and breakthroughs 

in understanding how genes contribute to human health 

and disease.

Using a combination database and web-based software 

system developed by CIFAR Fellows Frederick Roth and 

Timothy Hughes (both University of Toronto), users 

can browse predictions of gene function for multiple 

organisms, including humans. Released in 2010, the tool 

compiles information from multiple sources, ranking 

that information on the level of confidence in the data.

The sequencing of the human genome has provided 

scientists with a wealth of information on which genes 

are present to make us who we are, but what specifically 

each of those genes does is a largely unanswered 

question. This tool will provide scientists with a more 

efficient and targeted way to sift through the large 

amount of gene data available, guiding them to the most 

likely hypotheses about gene function. 

The computational tool is already generating exciting 

results. Most recently, Dr. Roth, in collaboration with 

several other investigators, has been using the system to 

implicate new genes in dilated cardiomyopathy, a specific 

form of heart disease. With this tool now in the hands of 

scientists around the world, it will be able to save time in 

the laboratory and maximize new discoveries.   

Genetic Networks

Scientists have discovered that a marine microbe has 

developed a unique way to power its biological functions: 

by acquiring bacterial genes from its prey that enable 

photosynthesis – the process of capturing sunlight and 

turning it into energy. 

Program Director Patrick Keeling (University of British 

Columbia) and Scholar Claudio Slamovits (Dalhousie 

University) discovered this extreme survival mechanism 

in a predatory marine microbe known as Oxyrrhis marina. 

Common in coastal and sheltered areas around the world, 

including along the coast of British Columbia, Oxyrrhis 

marina is part of a family of marine plankton that also 

includes the organisms responsible for red tides, which 

happen when vast populations gather together causing 

the ocean to appear red.  

In Nature Communications, Drs. Keeling and Slamovits 

uncovered the ability of Oxyrrhis marina to acquire 

photosynthesis. The researchers think that by adopting 

this new function, Oxyrrhis marina may be able to 

generate energy when prey is rare or even to help digest 

its prey. An impressive predator, it is known to feed on 

cells almost as big as itself, and has adopted extreme 

survival mechanisms over time, such as displaying 

cannibalism when no prey is available. 

Integrated Microbial Biodiversity

Colourized scanning electron micrograph of marine microbe 

Oxyrrhis marina.

Image credit: S. Breglia, UBC.
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New work by CIFAR researchers suggests a unified 

way of understanding what makes an effective state, 

building on economist Adam Smith’s three pillars 

of prosperity: “peace, easy taxes, and a tolerable 

administration of justice.”

Fellows Timothy Besley (London School of Economics) 

and Torsten Persson (University of Stockholm) have 

completed a book entitled Pillars of Prosperity: The 

Political Economics of Development Clusters, just published 

by Princeton University Press. Using the tools of 

modern political economics, they apply economic theory 

to an overview of the data to explain the existence of 

“development clusters” – places that tend to combine 

effective state institutions, the absence of political 

violence and high per-capita incomes.   

Drs. Besley and Persson show that countries tend to 

enjoy all three pillars of prosperity when they have 

evolved cohesive political institutions that promote 

common interests, guaranteeing the provision of public 

goods. They also show, in line with much historical 

research, how international conflict may serve as an 

important force behind effective states by fostering 

common interests. The absence of common interests 

and cohesive political institutions can lead to fragile 

states that are plagued by poverty, violence and weak 

state capacity.  

Drs. Besley and Persson presented a preliminary 

draft of their book at a meeting of this CIFAR program 

in October 2010. In the book’s preface, they credit 

discussions over the years with program members 

about institutions and development as indispensable

to developing the ideas for this work.

Institutions, Organizations and Growth

The absence of 

common interests 

and cohesive political 

institutions can lead 

to fragile states that 

are plagued by poverty, 

violence and weak 

state capacity.  
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Program member Philip Stamp (University of British 

Columbia) led a team that this year remedied one of the 

most bedeviling hurdles for scientists trying to build 

quantum computers.

Quantum computers use the properties of subatomic 

particles for storing, processing and transferring 

information. But in the quantum world, a physical 

phenomenon called “decoherence” can cause 

information to deteriorate and become irretrievable.  

Dr. Stamp and his collaborators showed how 

researchers can predict and dramatically diminish 

decoherence in the large magnetic molecule Iron-8. 

This capacity is a major step toward useful quantum 

computers, which would be exponentially faster and 

more powerful than classical computers for many tasks. 

Certain problems that would take a classical computer 

thousands of years to figure out could be solved in just 

seconds by a quantum computer. 

Some time ago, Dr. Stamp and his group developed a 

theory of how to slow down decoherence sufficiently to 

allow a quantum computer to work.  Another team in 

California has now confirmed the theory via laboratory 

experiments, suggested by Dr. Stamp’s team, in which 

they found they could control and suppress the rate 

of decoherence exactly as predicted. Their recent joint 

paper, published in Nature, opens an important new 

area of investigation, with considerable potential both 

for applications and further fundamental research. 

Nanoelectronics

Fe
8
 crystal

Fe
8
 molecule (S=10)

The top figure shows an Iron-8 molecule. The second 

figure shows how the molecules array themselves in an 

Iron-8 crystal. In the experiment, researchers observed 

decoherence in a large Iron-8 crystal. 
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Until very recently, simulating a motion as basic as 

walking in a natural, human-like way in computer 

animation was unthinkably difficult, but Fellows Aaron 

Hertzmann and David Fleet (both University of Toronto) 

have made several breakthroughs that allow for an 

unprecedented level of realism.  

In most instances of animated walking, viewers will 

note that it just doesn’t look right. This is because in 

subtle ways, the depiction violates the basic physical laws 

that describe how different forces affect the movement 

of an object. In real-life walking and other forms of 

locomotion, a person’s nervous system has to choose 

a coordinated set of muscle activations at each instant. 

These choices must produce the desired motion, while 

also coping with a wide range of unexpected conditions, 

such as wind gusts, uneven terrain, or a slippery surface. 

This year Drs. Hertzmann and Fleet published new 

methods that accurately simulate aspects of motor 

control, resulting in animations that are faithful to the 

principles of biomechanics and the laws of motion, 

even when uncertain challenging conditions are 

introduced. This achievement will allow computer 

graphics programs to create realistic human movement 

with greater autonomy. It may also inform theories 

about the biological control of locomotion, a full 

understanding of which remains elusive.

Neural Computation and Adaptive Perception

The figures demonstrate the results of Drs. Hertzmann and Fleet’s new methods for realistically simulating 

aspects of motor control even when uncertain and challenging conditions are introduced: Figure A shows 

a relaxed gait in a disturbance-free environment. In Figure B, under gusty conditions, the gait is more 

aggressive, with a wider stance. In Figure C, on a slippery surface, the gait is cautious, with arms extended 

for balance. In Figure D, walking on a narrow wall on a windy day produces a narrower gait with small steps.
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It has long been thought that malicious users of quantum 

computers could always trump conventional computers 

by breaking through the mathematical encryption 

techniques used in classical cryptography. This troubling 

scenario has motivated a deeply challenging search for 

new protocols that could be applied by today’s classical 

computers and remain secure against pernicious 

quantum attacks in the future. Recently, CIFAR members 

have cracked the code. 

Program members Gilles Brassard (Université de 

Montréal) and Peter Høyer (University of Calgary) 

achieved the goal that was thought to be impossible when 

they discovered new cryptographic protocols that make 

possible the secure exchange of private information 

between two conventional computers, even if a would-be 

eavesdropper has the powerful advantage of quantum 

computing. Together with collaborators Sophie Laplante 

(Université de Paris) and Louis Salvail (Université de 

Montréal), Profs. Brassard and Høyer and their students 

made a major breakthrough in this direction.  

A central protocol in cryptography is key establishment.  

It allows two legitimate parties – dubbed Alice and Bob 

– to exchange a shared “key,” or string of bits, that only 

they know about, with which they can privately send each 

other information. Exchanging this secret key without 

being intercepted by an eavesdropper – Eve – is critical to 

keeping messages secure. The research team discovered 

and proved a novel key establishment protocol, according 

to which Eve cannot determine the secret key without 

spending more time and effort than Alice and Bob 

used to obtain the key, even if Eve is using a quantum 

computer. This groundbreaking work was presented at 

the 31st International CRYPTO Conference.

Quantum Information 
Processing

It was long thought to 

be impossible to stop 

quantum computers from 

breaking through classical 

cryptography. But now, 

CIFAR members have 

cracked the code.
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A recent breakthrough by a team of Quantum Materials 

program members may bring us closer to the elusive 

discovery of superconductivity at room temperature. 

When certain materials are supercooled to extreme 

temperatures, they become “superconductive,” meaning 

they have virtually no electrical resistance. In this state, 

they can carry large amounts of electrical current without 

losing energy as heat. If superconductivity is possible at 

room temperature, it could enable vastly more efficient 

delivery of electricity as well as enable new technologies 

such as portable MRI machines. 

The team, including Program Director Louis Taillefer 

(Université de Sherbrooke), Fellows Doug Bonn, Walter 

Hardy and Ruixing Liang (all University of British 

Columbia) and Associate Cyril Proust (Université de 

Toulouse) made a major breakthrough in 2007 that they 

have been building on ever since. They have been exploring 

what makes copper oxide materials, or cuprates, become 

superconductors. Researchers around the world have been 

pursuing this question for more than two decades. Once 

the fundamental nature of these materials is sufficiently 

understood, there is the potential to manipulate them into 

producing superconductivity at room temperature. 

 The CIFAR team discovered that electrons in the cuprate 

superconductor yttrium barium copper oxide (YBCO) 

undergo a profound transformation of their metallic state, 

besides the appearance of superconductivity itself. This 

year, they determined what causes this transformation. 

They found that it results from a state of matter called 

“stripe order” – a wave-like pattern of electron charges. 

The team, in collaboration with Advisory Committee 

member Hidenori Takagi (Tokyo University), suggests that 

this stripe order likely plays a key role in controlling the 

critical temperature at which superconductivity occurs. 

The work was published in Nature Communications.

Quantum Materials

Program Director Louis Taillefer (centre), Research 

Associate Nicolas Doiron-Leyraud (left) and PhD 

student David LeBoeuf (right), shown here in their 

low-temperature lab at the University of Sherbrooke, 

are members of the team working to reveal what 

causes superconductivity in cuprate materials.

If superconductivity is produced 

at room temperature, it could 

enable vastly more efficient 

delivery of electricity as well as 

portable MRI machines. 
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The power of social 

identities to bolster an 

individual’s sense of self 

and improve their physical 

and mental health is 

so profound that it has 

become known as “the 

social cure.” Recently 

published CIFAR research 

demonstrates how 

powerfully social identity 

– the sense of self that comes with group membership – 

can affect health and well-being. 

In The Social Cure: Identity, Health and Well-Being, 

(Psychology Press, UK, 2011; forthcoming in Canada) 

editors and CIFAR members Alex Haslam and Catherine 

Haslam (Exeter University) present the latest research on 

ways in which social groups – and the sense of identity 

they provide – can enhance human resilience in the face 

of difficult life changes. The Social Cure contains chapters 

by both Drs. Haslam, as well as Program Co-Director 

John Helliwell (University of British Columbia), Junior 

Fellow Christopher Barrington-Leigh (University of 

British Columbia), Fellow Nyla Branscombe (University 

of Kansas) and Advisory Committee member Kimberly 

Matheson (Carleton University).  

The authors review evidence from a range of settings 

(in home, at work, in the community) to show that 

feeling oneself to be a part of a social group promotes 

adjustment, coping, and well-being among people 

dealing with a range of illnesses, injuries, trauma and 

stressors. Moreover, the benefits of group-based ties are 

shown to exceed those associated with standard medical 

and economic approaches. The book also outlines 

practical strategies that can maintain and enhance 

well-being among vulnerable populations.  

Social Interactions, 
Identity and Well-Being

CIFAR researchers have recently defined a framework 

for understanding how institutions can help 

communities cope with the challenges of living in a 

neo-liberal era. This work is reflected in the program’s 

second collective volume, entitled Social Resilience in the 

Neo-Liberal Age. 

Program members conceive neo-liberalism as a set of 

economic, cultural, and policy changes that emphasize a 

limited role for government, strong and efficient private 

enterprise, market fundamentalism, individualization, 

and the privatization of risk. The book identifies a 

variety of positive and negative challenges that result 

from different forms of neo-liberalism around the world.  

Building on the researchers’ first book, Successful 

Societies: How Institutions and Culture Affect Health, this 

new work introduces the concept of “social resilience,” 

an extension of the notion of “resilience” from 

psychology, to encompass the ability of some groups and 

communities to cope better than others in the face of 

difficult circumstances. The book seeks to understand 

the resources and strategies that communities and 

societies collectively form to reach favourable outcomes 

in a neo-liberal age. The group finds that social 

resilience often springs from institutional structures and 

cultural repertoires, including narratives, symbols and 

mythologies. Program Directors Peter Hall and Michele 

Lamont (both Harvard University) note that writing 

this book required a long-term intellectual engagement 

and intense interdisciplinary exchange among the 

program members. The group will seek to have the book 

published in the coming year. 

Successful Societies
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CIFAR is committed to advancing Canada’s research and thought leadership 

on the world stage. This year, we continued to bring together researchers 

from around the world, while providing support and mentorship to bright 

researchers in the early stages of their careers. 

ADVANCING CANADA’S

VISIONARY THINKERS 
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The ability to engage Canada’s best researchers with the 

best in the world is one of CIFAR’s unique strengths. This 

strategy keeps researchers in Canada, brings the world’s 

best to our country and builds new models for relationships 

between international institutions. 

In 2010/2011, there was significant collaboration between 

CIFAR researchers and their international peers: 44 per 

cent of CIFAR’s researchers were from outside of Canada. 

In addition, 86 international guests representing 12 

different countries attended CIFAR program meetings. 

This year CIFAR’s Nanoelectronics and Quantum Materials 

programs continued to strengthen their relationships with 

the Institute of Physics of the Chinese Academy of Sciences 

by welcoming two research guests to meetings in Canada 

and developing longer term plans for student exchanges.

In partnership with the Canadian Astrobiology Training 

Program, CIFAR co-sponsored four graduate students 

to attend an Astrobiology summer school in Spain. The 

week-long event, focusing on “Mars Exploration: Unveiling 

a Habitable Planet,” was also supported by the NASA 

Astrobiology Institute, the Spanish Centro de Astrobiología, 

the European Space Agency, the Harvard Origins of Life 

Initiative and the Spanish Universidad Internacional 

Menendez Pelayo.

A joint meeting on “Novel State of Matter Induced by 

Frustration” was held between researchers supported 

by the Japanese Ministry of Education, Culture, Sports, 

Science and Technology and the CIFAR Quantum Materials 

program in Vancouver. Fifty-five participants attended, 

including thirty researchers from Japan, nine CIFAR 

program members, six students or postdoctoral fellows and 

ten speakers and guests from Canada, USA and Europe.

International Engagement

The Institutions, Organizations and Growth program 

met in Milan, Italy. The meeting was co-sponsored 

by the Fondazione Eni Enrico Mattei, a non-profit 

research institution devoted to the study of sustainable 

development and global governance. 

Pekka Sinervo, CIFAR’s Senior Vice-President, Research, 

visited Japan and Singapore in the fall of 2010. After 

attending the 7th Annual Science Technology Society 

Forum in Kyoto, he spent two days in Tokyo visiting 

the primary Japanese funding agencies and the RIKEN 

research institute and meeting with CIFAR researchers 

based in Japan. Dr. Sinervo then spent one day in 

Singapore visiting the country’s advanced research 

funding agency A*STAR and the National University 

of Singapore. CIFAR is currently working on building 

long-term relationships and collaborations with these 

researchers and organizations.

CIFAR researchers are based in 

16 COUNTRIES.

68 

program members have been recruited 

to Canada from abroad since 1982.

44% 

of CIFAR researchers are based 

in countries other than Canada.

CIFAR researchers are based at 

103 institutions worldwide. Of these, 

30 institutions are in Canada.
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CIFAR understands that training outstanding new 

researchers is vital to building a strong and vibrant 

research community. To this end, the Institute fosters the 

development of the next generation of research leaders in 

Canada and abroad by hosting the Junior Fellow Academy 

as well as summer and winter schools of advanced 

study for graduate students and postdoctoral fellows. In 

addition, CIFAR fosters a culture of collaboration between 

distinguished program members and those early in their 

careers, and provides significant financial support to the 

next generation of world class researchers. 

J U N I O R  F E L L O W  A C A D E M Y 

This year saw the first class of CIFAR Junior Fellows 

graduate from the Junior Fellow Academy, with all ten 

having secured positions as university faculty members or 

full-time research scientists. 

For the first two years of the appointment, Junior Fellows 

are embedded in one of CIFAR’s twelve programs and 

attend regular program meetings.  This early exposure 

to CIFAR’s multidisciplinary environment and the 

opportunity to work closely with some of the top 

researchers in their fields has a profound impact on a 

Junior Fellow’s future career path.  

Supporting Early-Career 
Researchers

Upon graduating from the Academy, the Junior Fellows 

are invited to spend three more years as active Alumni 

who are invited to annual meetings of the Academy. 

This continued engagement helps to lengthen their 

exposure to CIFAR’s culture of collaboration and further 

develop a lasting community of peers.

This elite fellowship program is attracting some of 

the world’s most exceptional early-career researchers 

to CIFAR. The excellence of the participants has been 

recognized by several awards this past year: Ryan Adams 

was awarded Best Paper, 2010 International Conference 

on Artificial Intelligence and Statistics; Dave Donaldson 

was awarded World Trade Organization Essay Award for 

Young Economists, September 2010 (tied for first place); 

Krister Shalm was awarded an NSERC Postdoctoral 

Fellowship; and Matt Weirauch was awarded a CIHR 

Postdoctoral Fellowship. 

1,689  

graduate students and postdoctoral 

fellows are being mentored by 

CIFAR researchers.

The Junior Fellows at their recent meeting in April 2011.
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S U M M E R  A N D  W I N T E R  S C H O O L S

Three CIFAR programs, Nanoelectronics, Neural 

Computation and Adaptive Perception and Quantum 

Materials, regularly host summer schools for their 

members’ graduate students and postdoctoral fellows. 

Student organizers choose leading-edge themes and invite 

program members and other guests to lecture on the 

fundamentals of those topics. The schools are frequently 

held just before a program meeting, so that the students 

are well informed and able to follow the talks when 

they attend the meeting. The Institute is also a regular 

co-sponsor of the annual Canadian Summer School 

on Quantum Information and Quantum Information 

Students’ Conference.

2011 Canadian Quantum Information Summer School

In addition, in April 2011, CIFAR held a joint Winter 

School involving the Nanoelectronics, Quantum 

Information Processing and Quantum Materials programs 

in Whistler, B.C. This event served to form bonds 

across the programs, while exploring developments in 

“Quantum Materials, Nanostructures and Information.”

Student organizers choose leading-edge 

themes and invite program members 

and other guests to lecture on the 

fundamentals of those topics.
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CIFAR researchers are committed to creating a better future for 

the world by sharing their insights with leaders from government, 

business and industry, international organizations, and 

practitioners for the greatest possible impact. 

FUELLING

INNOVATION 
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B U I L D I N G  R E S I L I E N C E  I N  A N 

A G E  O F  C R I S I S 

In November 2010, in collaboration 

with York University’s Hennick 

Centre for Business and Law, CIFAR 

hosted a seminar addressing how 

organizations deal with and attempt 

to manage crisis. Dr. Daniel 

Diermeier, Fellow in CIFAR’s 

Institutions, Organizations and Growth program gave an 

address on how organizations approach and attempt to 

manage crisis. This presentation occurred just before the 

publication of his recent book, Reputation Rules.

His remarks centered around key questions of our time: 

When Lehman Brothers failed, was it a failure of corporate 

risk management, or corporate crisis management, or 

both? Did BP properly plan for the crisis created by the 

runaway Macondo Well in the Gulf of Mexico? 

The public seminar was attended by 150 participants. 

Other members of the panel were The Honourable 

Kevin Lynch, Vice Chair, BMO Financial Group and Tiff 

Macklem, Senior Deputy Governor of the Bank of Canada.

Knowledge Mobilization Events

H O W  E A R LY  E X P E R I E N C E  A F F E C T S 

L I F E T I M E  H E A LT H

In March 2011, CIFAR Fellow 

Dr. Clyde Hertzman, a member 

of both the Experience-based 

Brain and Biological Development 

program and the Successful 

Societies program, gave a private 

briefing to heads of public and 

private organizations involved in the delivery of health 

care and social services. Held in partnership with the 

Royal Society of Canada, Dr. Hertzman discussed 

the fact that data now show that a person’s earliest 

experiences play a pivotal role in mental and physical 

health and adaptive development throughout life. 

Specifically, the experiences of children prior to formal 

schooling define the developmental vulnerabilities 

they must overcome to be successful students, and to 

be productive members of the workforce. Investments 

in early development have a return on investment of 

approximately 10-to-1, but have to be deployed with the 

appropriate mix of coordinated interventions.

2,498 
publications were 

authored by CIFAR 

researchers this year.

Of these, 14% 
were co-authored by 

2 or more CIFAR 

researchers.
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We rely on the generosity of CIFAR community members, whose 

counsel, advice and donations help make this country the intellectual 

home for some of the world’s greatest collaborative advanced research.

CIFAR

FINANCIALS 
AND SUPPORTERS
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2010/11 FINANCIAL OVERVIEW

Individuals  9%

Foundations  7%

Corporations  7%
Investment Income  6%

Government of British Columbia  15%

Government of Ontario  15%

Government of Alberta  4%

Government of Canada  37%

INCOME

4% Annual Fund, 5% Capital Campaign

The following financial information provides CIFAR’s Statement of 

Operations for the year ended June 30, 2011. Included are pie charts 

showing the breakdown of income from the private and public sectors, 

and how the Institute’s funds were spent.
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Research Programs

Early Career 
Research Leadership

Research Program
Support

Communications

Advancement

Governance and
Administration

EXPENDITURES

Research 
81%

Non-program
19%

Alberta  5%

British Columbia  23%

Ontario  34%

Quebec  14%

International  21%

Other provinces  3%

GEOGRAPHIC BREAKDOWN
OF RESEARCH FUNDING
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  2011 2010 

Income   

Government    

 Federal   5,000,000   5,000,000  

 Provincial  4,600,000   6,555,000  

   9,600,000   11,555,000  

Private Sector   

 Annual gifts  2,591,749   2,670,238  

 Capital gifts  487,000   -    

 Sponsorship  -     206,000  

 Investment Income  799,272   (781,865) 

Total income  13,478,021   13,649,373  
   

Expenses   

Program   

 Active programs, direct  10,741,103   9,937,987  

 Active programs, support  2,689,622   2,603,874  

   13,430,725   12,541,861  

Non-program  3,130,845   3,196,080  

Total expenses  16,561,570   15,737,941  

Deficiency of income over expenses  (3,083,549)  (2,088,568) 

STATEMENT OF OPERATIONS
(UNAUDITED)

for the year ended June 30, 2011

For full financial statements, see www.cifar.ca/financial-reports.



37

I am excited to be part of a successful Canadian 

institution devoted to thought and discovery. I was 

first introduced to CIFAR more than 20 years ago by 

Fraser Mustard, the Institute’s founding president.

We shared a similar commitment to building Canada’s 

advanced research excellence and nurturing Canadian 

research talent. Today, I feel honored to be part of an 

organization that has stayed true to its original vision 

and accomplished so much.

The Canadian research community has made 

remarkable achievements over the past two decades. 

In my view, it has started to reverse the “brain drain,” 

the trend toward bright Canadian minds taking up 

careers abroad. Losing this talent has long been a  

concern of mine, and I believe we must continue to 

work to attract and support our finest researchers. 

Reversing the Brain Drain

As a proud Canadian, I see my support 

of CIFAR as a way to bring the world’s 

best researchers to Canada and to keep 

those already here.

111 
members of CIFAR’s 

Lunar Circle, a group of 

donors with lifetime giving 

of $100,000 or more.

$14,123:
the average 

private sector 

donation to CIFAR 

in 2010/2011.

This is why CIFAR gives me real hope. I feel optimistic 

when I think of all the individuals CIFAR keeps in 

Canada by helping them to pursue their explorations 

here while connecting them to top international minds. 

CIFAR has also brought more than 60 researchers to 

Canada from abroad. 

This work is essential for strengthening Canadian 

universities. By attracting and retaining talented and 

bright minds, we are making a powerful investment in 

Canada’s future. 

It’s a pleasure to be part of such a visionary and 

thriving community of dedicated individuals.

Peter Bentley
CIFAR Donor and Board Member

DONOR PROFILE
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CIFAR LUNAR CIRCLE
The Lunar Circle comprises an elite group of individuals and organizations with lifetime giving of 

$100,000 or more to CIFAR (based on value of gifts received as at 30 June 2011). It was inspired by the 

1760s Lunar Society – a group of philosophers, business leaders, scientists, and amateur experimenters 

who met on the nights of the full moon to share and debate ideas over long dinners. Through their 

collaborations, these individuals together became the catalyst for the industrial revolution.

$50 million+
Government of Canada
Government of Ontario

$10 million+
Government of British Columbia

$4 million+
Government of Alberta
RBC Financial Group
(1 Anonymous Donor)

$2 million+
BMO Financial Group
The J.W. McConnell 
	 Family Foundation
Manulife Financial

$1 million+
Canadian Pacific Limited
CIBC
General Motors of Canada Limited
Government of Québec
Dr. Gerald G. Hatch
Jerry and Geraldine Heffernan
The Henry White Kinnear Foundation
Inco Ltd.
Ivey Foundation
LAC Minerals Limited
The Lawson Foundation
Max Bell Foundation
MD Robotics
Power Corporation of Canada
R. Howard Webster Foundation
Scotiabank
TD Bank Financial Group
Xstrata

$500,000+
Alcan Inc.
Arthur J.E. Child Foundation
The Atkinson Charitable Foundation
Bell Canada Enterprises
CN

$500,000+ continued
Dofasco Inc.
Donner Canadian Foundation
George A. Fierheller
The Estate of Beryl M. Ivey
Richard W. and Donna Ivey
Bruce H. Mitchell
The Molson Foundation
Petro-Canada
Shell Canada Limited
T.R. Meighen Family Foundation
(1 Anonymous Donor)

$200,000+
James C. Baillie
Peter Bentley
The Bowring Group Limited
The CRB Foundation
John and Gay Evans
Flair Foundation
Margaret and Jim Fleck
George Weston Limited
Gerdeau Ameristeel
Government of Manitoba
Government of New Brunswick
Great-West Life, London Life 
	 and Canada Life
The Harold Crabtree Foundation
Beland H. Honderich
Hydro One
The John Dobson Foundation
Michael M. and Sonja Koerner
MacMillan Bloedel Ltd.
Margaret and Wallace McCain
The McLean Foundation
Placer Dome Inc.
The John and Barbara Poole Family
Precarn Incorporated
Texas Industries, Inc.
Richard H. Tomlinson
The Toronto Star
The W. Garfield Weston Foundation
(3 Anonymous Donors)

$100,000+
Alberta Research Council
The Alva Foundation
Andrés Wines Ltd.
Auld Cedar Charitable Trust
John and Mary Barnett
Bill Blundell
Canadian Technion Society
Canfor Corporation
CGI Group Inc.
The Chawkers Foundation
Purdy Crawford 
Bruno Ducharme
General Electric Canada Inc.
The George Cedric Metcalf 
	 Charitable Foundation
HSBC Bank Canada
Imperial Oil Limited
Institute for Work and Health
Richard M. Ivey
Joseph E. Seagram and Sons, Inc.
Liberty Health
National Bank of Canada and 	
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Natural Sciences and Engineering 	
	 Research Council of Canada
Gilles and Julia Ouellette
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TELUS Corporation
Torys LLP
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	 Community Foundation
(2 Anonymous Donors)

CIFAR also thanks Maple Leaf 
Foods for its support.
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$25 million
Government of Canada*

  

$10 million
Government of British Columbia*

  

$4 million
Government of Ontario*

  

$2 million
Richard W. and Donna Ivey*

(1 Anonymous Donor)

  

$1,000,000-$1,999,999
Government of Alberta*

BMO Financial Group*

The Lawson Foundation*

(1 Anonymous Donor)

  

$500,000-$999,999
Ira Gluskin and Maxine Granovsky 

	 Gluskin Charitable Foundation*

The Estate of Beryl M. Ivey

RBC Foundation*
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The Liz and Tony Comper Foundation*

N. Murray and Heather Edwards*

PricewaterhouseCoopers LLP*

Gerard J. Protti

The Lawrence and Judith Tanenbaum 

	 Family Foundation
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The McLean Foundation*

Kara M. Spence*

The Wilson Foundation

  

$10,000-$24,999
Pierre Fortin*

Thomas E. Kierans

Kara Palleschi*

Martha C. Piper

VISIONARIES CIRCLE
CIFAR is extremely grateful to the following governments, individuals, foundations, and 

corporations for their long-term support of bold advanced research through gifts and pledges 

to CIFAR’s Capital Campaign, current multi-year annual pledges, and bequests.
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Max Bell Foundation

David A. Dodge

Anthony R.M. Graham*

Ivey Foundation*

The Henry White Kinnear Foundation*

Power Corporation of Canada*

Scotiabank*

  

$100,000-$199,999
The Alva Foundation

John and Mary Barnett

Peter J.G. Bentley*

The Harold Crabtree Foundation*

Bruno Ducharme

Great West Life, London Life 

	 and Canada Life*

Chaviva M. Hošek*

The Molson Foundation

Gilles and Julia Ouellette*

Barbara Stymiest*

George Weston Limited*
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CIFAR DONORS
GIFTS RECEIVED BETWEEN JULY 1, 2010 AND JUNE 30, 2011

CIFAR is truly thankful for the generous support of the following donors.

Leaders Circle
($100,000+)

Arthur J.E. Child Foundation*

Discoverers Circle
($50,000–$99,999)

Peter A. Allen

George A. Fierheller*

Flair Foundation*

Jerry and Geraldine Heffernan*

Richard W. and Donna Ivey*

Margaret and Wallace McCain*

The George Cedric Metcalf 

	 Charitable Foundation

Bruce H. Mitchell*

Explorers Circle
($25,000–$49,999)

Young Family Fund at the Hamilton 

	 Community Foundation

Michael M. and Sonja Koerner

Builders Circle
($10,000–$24,999)

Auld Cedar Charitable Trust

James C. Baillie*

The Liz and Tony Comper Foundation*

H. Purdy Crawford*

Bruno Ducharme

Ira Gluskin and Maxine Granovsky 

	 Gluskin Charitable Foundation*

Anthony R.M. Graham*

Richard M. Ivey*

Sheryl and David Kerr*

Osler, Hoskin & Harcourt LLP*

Gilles and Julia Ouellette*

Allan R. and Shirley Taylor*

Alfred G. Wirth*

(1 Anonymous Donor)

Benefactors Circle
($5,000–$9,999)

Frank Barker

Bill Blundell*

David W. Choi

David A. Dodge

Pierre Ducros*

Derek and Adrienne Fisher*

Doug and Ruth Grant*

Richard and Nancy Hamm*

Charles Hantho and Eileen Mercier*

Richard F. and Lois Haskayne*

John F. and Judith I. Helliwell*

Chaviva M. Hošek*

Suzanne Ivey Cook

Syd Jackson*

Vahan and Susie Kololian*

Robert W. Korthals*

Rémi Marcoux

Carol Mitchell and Richard Venn*

William and Meredith Saunderson

Ronald and Janet Stern

Trottier Family Foundation

The William and Nancy 

	 Turner Foundation

(1 Anonymous Donor)

Developers Circle
($2,500–$4,999)

Stuart J. Butts

The Ralph and Roslyn Halbert 

	 Foundation

Patricia D.S. Jackson

John C. Madden*

The Mauro Family Foundation Inc.*

Pirie Foundation

Gerard J. Protti

Rose Family Fund at the Toronto 

	 Community Foundation

Pekka and Pat Sinervo

Kara M. Spence*

Douglas Steiner

Sunville Printco Inc.

Velan Inc.

Patrons Circle
($1,000–$2,499)

Michael Adams

Beverley Brennan*

Bruce and Mary Ann Burton*

Larry D. Clarke*

Ronald L. Cliff*

Stephen J. Donovan*

William Downe*

Rob Dowsett and Anne Folger*

James C. Duffield*

John T. Ferguson

Rebecca Finlay and Gordon Koch

Pierre Fortin*

Elizabeth Gerrits and Gordon Evans*

Heather Gordon*

H. Donald Guthrie*

F. David A. Hartwick*

Lionel P. Hurtubise

Jessica Kamphorst and Alex Whitehead

Michèle Lamont and Frank Dobbin

Lorraine and Claude Lamoureux*

J. Spencer Lanthier*

David Laprise*

Michael Mackenzie*

John and Maggie Mitchell

Nancy’s Very Own Foundation

Kara Palleschi*

Michael E.J. Phelps

Martha C. Piper

Gail Regan*

Mel Silverman*

Walter Stewart and Associates

Louis Taillefer

Toronto Region Research Alliance

(2 Anonymous Donors)
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Supporters Circle
($500–$999)

Jonathan Arac

Sandy Auld MacTaggart

Harry Baumann*

The Hon. Mauril Bélanger, M.P.

George Bezaire

Brooks Family Charitable Fund 

	 at the Aqueduct Foundation

William Buyers*

Paul G.S. Cantor

Wendy M. Cecil

Connell Limited Partnership

James A. Coutts

Anne and Stefan Dupré*

Dr. Reva Gerstein, C.C., O. Ont.*

Peter A. Hall

Russell Hiscock

His Excellency, The Right Honourable 

	 David L. Johnston*

George Kirczenow*

David H. Laidley, FCA

Jennifer Mauro

Aimee Park

Huntington Sheldon

Hugo F. and Elizabeth G. Sonnenschein

Marnie A. Spears*

Margaret Soden Strus

Doug Todgham*

The Trudeau Foundation

Dr. Allan A. Warrack

Susan Waterfield*

Anne C. Wettlaufer

Hugh R. Wilson & Frances Wilkinson

Rose Wolfe

(1 Anonymous Donor)

Friends Circle
($100–$499)

Ana D’Avila

Patricia Baird*

Ronald G. Barr

Patchen Barss

Dennis Bennie

Amy Cook

Marcel Côte

Stefanie Crispino

Marie Day

Lesley Evans*

Jack L. Frankel

Sony Dhillon and Tunji Giwa

Joseph Glaister*

John Godfrey

Dr. David Goldbloom and 

	 Dr. Nancy Epstein

Dr. Rose Goldstein

David and Annette Grier*

B. Heinrich

Nancy Howe

Hae-Young Kee

Carol Kirsh*

Lee and Michelle Kump

Eva Kushner

Will Kymlicka

Jack Laidlaw

Scott and Sara Lamb*

Margaret Lefebvre

Dean Levitt

John Macaulay

May Maskow*

Donald McQ Shaver

Simon Miles*

Jatin Nathwani*

Friends Circle continued
Fiona Nelson

Alison L. Palmer

Margaret Phillips*

Sylvia Pivko

E. Courtney Pratt

Donald S. Rickerd

André Saumier

Dorothy Shoichet

T. Ann Smiley*

Ann Swidler

Laurent Taillefer

Michèle Thibodeau-Deguire*

Mark A. Weisdorf

Hugh Wright

Dorothy Z. McDonald

(5 Anonymous Donors)

CIFAR also thanks Maple Leaf 

Foods* for its support.

* indicates donors who have 

given consecutively for five or 

more years.

If you have any questions 

about this listing, or if your 

recognition wishes have 

changed, please contact Jennifer 

Wlodarczyk at 416-971-4886 or 

jwlodarczyk@cifar.ca.
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GOVERNMENT

CIFAR wishes to thank the following Federal and Provincial 

Government representatives for investing in CIFAR’s global 

excellence in research and innovation.

Government of Canada:

The Right Honourable Stephen Harper, Prime Minister

The Honourable James M. Flaherty, Minister of Finance

The Honourable Christian Paradis, Minister of Industry and Minister of State (Agriculture), Industry Canada

The Honourable Gary Goodyear, Minister of State (Science and Technology), Industry Canada

Government of Ontario:

The Honourable Dalton McGuinty, Premier

The Honourable John Milloy, Minister of Training, Colleges and Universities

The Honourable Glen R. Murray, Minister of Research and Innovation

Government of British Columbia:

The Honourable Christy Clark, Premier

The Honourable Michael de Jong, Minister of Health

Government of Alberta:

The Honourable Alison Redford, Premier

The Honourable Greg Weadick, Minister of Advanced Education and Technology

Government of Québec:

The Honourable Jean Charest, Premier

The Honourable Clément Gignac, Minister of Economic Development, Innovation and Export Trade
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Faculty of Information Studies

University of Toronto
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University of Alberta

RESEARCH COUNCIL
2010/2011



47

PROGRAM DIRECTORS
2010/2011

Cosmology and Gravity	

Dick Bond	

University of Toronto	

Canadian Institute for 

Theoretical Astrophysics

Earth System Evolution

Jerry Mitrovica 

Harvard University

Department of Earth 

& Planetary Sciences

Experience-based Brain and 
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Tom Boyce

University of British Columbia

Human Early Learning Partnership

Marla Sokolowski 

University of Toronto

Department of Biology

Genetic Networks	

Brenda Andrews	

University of Toronto	

Terrence Donnelly Centre for 
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Elhanan Helpman

Harvard University

Department of Economics

Tel Aviv University

The Eitan Berglas School of Economics
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Patrick Keeling

University of British Columbia

Department of Botany

Nanoelectronics	
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McGill University
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Successful Societies
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Harvard University
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Michèle Lamont

Harvard University
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The Canadian Institute for Advanced Research needs 

the support of people like you. Join our community 

and help Canada lead the creation of knowledge 

that boldly expands human possibilities. 

Your support helps us to study fundamental, complex 

questions that can improve human health and the 

environment, build stronger societies, invent new 

technologies and discover our universe. We bring 

together the most brilliant researchers from around 

the world and across multiple disciplines and give 

them the freedom to challenge conventional thinking. 

Join them by making a tax-deductible 

donation at www.cifar/donate. 
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