











The group’s results were published in Nature in 2010,

and their efforts have led to a new collaboration to

map a large fraction of the Universe.

Fellow Ue-Li Pen (CITA/Toronto) and collaborators

at Carnegie Mellon University and the Academia
Sinica in Taiwan have made pioneering observations
using a new tool that they developed for mapping

large cosmic structures. Their technique, known as
“intensity mapping,” holds the potential to shed light
on the mysterious nature of dark energy. It maps and
measures the radio frequency radiation emitted by
hydrogen, the most plentiful element in the Universe.
This 21-cm radiation encodes information about the
early structure and origin of the Universe. A successful
test of the technique this year enabled the team to create

three-dimensional maps of hydrogen radio emissions

The Robert C. Byrd Green
Bank Telescope in West
Virginia. Dr. Pen’s team
used this radio telescope
to make their pioneering

observations.

Photo Credit: NRAO/AUI/
NSF.

over vast sections of the Universe and to greater cosmic
distances than ever before. The precise measurements
made possible by this mapping will provide a new way
of testing competing theories about dark energy. The
group’s results were published in Nature in 2010, and
their efforts have led to a new collaboration to map a
large fraction of the Universe. The initiative, known as
the Canadian Hydrogen Intensity Mapping Experiment,
or CHIME, will involve researchers from across Canada,
including Cosmology and Gravity Program Director and
Fellow J. Richard Bond (CITA/Toronto) and Scholar Matt
Dobbs (McGill).
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Earth System Evolution

At a time when global warming weighs heavily on the public consciousness,

the program provides the larger context of how our world has evolved over

hundreds of millions of years.

Image of “Snowball Earth”: white areas represent snow-

covered ice, blue indicates ice that is bare or only lightly

covered by snow, and brown represents bare land.

The Earth System Evolution program continues to have
as one of its foci the “Snowball Earth” phenomenon,
which refers to the periods in Earth history, 60o-700
million years ago, when glaciers extended down to

the Earth’s equator and the entire ocean may have

been covered in ice. One of the outstanding problems
that remains unanswered in this field of study is how
exactly did the Earth escape from the Snowball state?
Models of the Earth’s climate under Snowball conditions
suggest that an escape from Snowball Earth would have
required an unrealistically high level of atmospheric
CO.. Fellow Raymond Pierrehumbert and Junior Fellow
Dorian Abbot (both Chicago) have recently provided

a credible hypothesis as to how the planet could have
thawed under more realistic atmospheric conditions.
They have studied how dust particles from volcanoes

and the weathering of rocks would have accumulated
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on the surface of glaciers and concluded that these
particles could have absorbed enough solar energy to
make deglaciation of a Snowball state much easier to
accomplish. The research, which was published in part
in the Journal of Geophysical Research, was the subject of
widespread interest in the press, including an article in

New Scientist.

Fellows Alessandro Forte (UQAM), David Rowley
(Chicago), Jerry Mitrovica (Harvard), Kelin Whipple
(Arizona State), Scholar Peter Reiners (Arizona), Junior
Fellow Xavier Robert (UQAM) and CIFAR-supported
post-doctoral fellow Robert Moucha (UQAM) have been
working together to develop a fully integrated physical
model of the vast heat engine in our planet’s interior
and how it impacts the surface evolution of the Earth.
As part of this collaboration, a subset of these members
(Drs. Moucha, Forte, Rowley, and Mitrovica) recently
published a paper in Geophysical Research Letters that
appears to have resolved one of the most hotly debated
topics in continental geology — namely, when did the
Colorado Plateau uplift? Interestingly, their model

of the uplift also makes clear predictions on another
longstanding debate in the geological community — the
timing of the appearance of the Grand Canyon. Their
analysis indicates that warm upwelling material in the
Earth’s mantle caused the uplift of the Colorado Plateau
only in the last five million years — and that this uplift in
turn led to the formation of the Grand Canyon, due to
incision of the Colorado River by the uplifting Plateau.
The conclusion that the Grand Canyon is a relatively
young geological feature is a transformative idea that has
sparked much interest — and further debate — within the

geological community.



Experience-based Brain and Biological Development

Explores the core question of how social experiences affect developmental

biology and help set early trajectories of lifelong development and health.

Recent work by Fellows Moshe Szyf and Michael
Meaney (both McGill) has shown that child abuse results
in chemical changes to the DNA in a victim’s brain

that persist into adulthood. This finding could help
explain how and why experiences in early life can have

a long-term impact on health and behaviour that lasts
throughout a person’s lifetime. It may be possible to use
such chemical markers laid down in DNA by adversity
early in life to identify vulnerable subjects and help them
at an early stage. These changes might even be able to
be reversed either pharmacologically or by behavioural
interventions. This work was published in Nature

Neuroscience in 2009.

Scholar Michael Kobor
and collaborators
Edith Chen and Greg
Miller (all UBC)
investigated the
reasons why children
reared in unfavourable
socioeconomic
circumstances show
increased susceptibility
to the chronic diseases
of aging when they
reach their fifth and
sixth decades of life.
The data suggest that

Michael Kobor

low socioeconomic
circumstances early in life “get under the skin” to linger
for decades, increasing the risk for late-life chronic

diseases in adults who grew up poor, regardless of their

current socioeconomic status. The biological residue

of poverty likely is mediated by genomic “embedding”,
as genes involved with inflammation were selectively
“switched-on”, thus programming immune cells to be
consistently vigilant for threats from the environment.
Part of the reason for this was that the cells of
individuals raised in poor socioeconomic circumstances
were not effectively responding to a hormone called
cortisol that usually controls inflammation. This work
was published in the Proceedings of the National Academy

of Sciences in 2009.

Fellow Clyde Hertzman and Program Co-Director and
Fellow Tom Boyce (both UBC) co-authored a paper
called “How Experience Gets Under the Skin to Create
Gradients in Developmental Health.” It was published
in the 2010 Annual Review of Public Health, the most
widely read public health journal in the world. The
paper is a milestone, as it is the first in the scientific
literature to explain how the nexus of population
health, early human development and developmental
neurobiology creates the socioeconomic gradient in
long-term health outcomes.
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Genetic Networks

Devoted to discovering how genes interact with one another, research that could

identify the root causes of many complex genetic diseases, and lead to new

treatments and preventive measures.

panss

Despite the popular notion that the human genome

has provided a “book of life,” it is still very difficult to
understand how genes stored in the genome actually
encode the genetic messages that control the ongoing
activities of all the different kinds of cells that comprise
human tissues. In the past year, Fellow Brendan Frey
(Toronto) and his research team made a major discovery
that helps explain one of the great mysteries that has
long perplexed geneticists: how is it possible that human
beings have so few genes in comparison to many simpler
organisms? They discovered a fundamentally new view of
how living cells “read the genome” and use only a limited
number of genes to generate enormously complex
organs such as the brain. They found a second level of
information hidden within DNA, which living cells use
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Complex human tissues such as the
brain (1) extensively use a process
called alternative splicing to enable a
single gene to carry out many different
tasks. Within the nucleus of a cell

such as a neuron (2), chromosomes

(3) are unwound to expose DNA

and then genes are transcribed to
make messenger RNA, or mRNA,
which encode for proteins. During
transcription, pieces of the RNA are
removed and the remaining segments
are spliced together (4). It turns out
that for most genes, splicing can occur
in different ways depending on cellular
conditions, and Dr. Frey’s research team
discovered that this is controlled by a
“splicing code” embedded in DNA.

to rearrange parts of genetic messages, turning twenty
thousand genes into hundreds of thousands of genetic
messages. Whereas scientists have previously looked at
only one symbol at a time, Dr. Frey’s team took a very
different approach, creating a model of how hundreds
of symbols could combine to form a codebook that
controls thousands of genetic messages. Their model
allows them to predict how certain genes can be turned
off and on in ways that do everything from triggering
muscle and brain development to causing neurological
disorders. Their “splicing codebook” successfully
predicts tens of thousands of deviations in the
generation of genetic messages. This landmark work

was published in Nature in 2010.



A major five-year collaborative effort led by Fellow and
Program Director Brenda Andrews and Fellow Charlie
Boone (both Toronto) culminated in a landmark paper
published this year in Science. Co-authors of the study
included Fellows Fritz Roth (Harvard), Olga Troyanskaya
(Princeton), Howard Bussey (McGill) and Junior Fellow
Matt Weirauch (Toronto). The paper describes the
construction of the largest genetic interaction network
ever reported for a eukaryotic cell —i.e., a cell that contains
a nucleus. The group mapped the genetic interactions

in yeast cells, which researchers commonly use as a
model system. The network consisted of about 170,000
genetic interactions representing more than 30% of the
yeast genome. Analysis of the yeast genetic network
indicated that the number of interactions for a given

gene is predictable, based on a specific set of properties
associated with that gene. This observation has significant
implications: it suggests that the yeast genetic network
can be used to guide the study of genetic interactions

in more complex organisms that are less amenable to

high throughput analyses and to predict “network hub”

Map of genetic interactions in the yeast cell.
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Predicting hub genes is important

because they are sensitive to many

different mutations and thus may
represent the “Achilles heel” of
tumor cells and potential targets

for anti-cancer drugs.

))

genes that participate in many interactions. Predicting
hub genes is important because they are sensitive to
many different mutations and thus may represent the
“Achilles heel” of tumor cells and potential targets for
anti-cancer drugs. The Boone and Andrews groups have
already constructed a predictive model based on the
yeast genetic network, and they are now testing genetic
interaction predictions in mammalian cells, together
with Scholar Jason Moffat (Toronto).
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Institutions, Organizations and Growth

Takes an integrated approach to the question of what makes some countries

rich and others poor, examining the effect of many types of institutions and

organizations on economic growth.

Fellows Siwan Anderson and Patrick Francois (both
UBC) completed a research paper based on data they
collected in a field survey of 9,000 households in 300
randomly selected villages in the state of Maharashtra,
India. Their aim is to understand the performance of
rural institutions, such as village level governments,
after reforms were initiated in the 1990s to increase

the flow of resources and power to the poor in rural
villages. Their analysis revealed how, in spite of free and
fair elections and universal franchise, a dominant, but
minority, high-caste group of landowners has managed
to manipulate village governments to further its own
ends — even while creating social harmony in the
villages. Drs. Anderson and Francois designed a model
to show how such an outcome can materialize. They
found that landowners provide private benefits to the
peasants in return for political support. This practice
generates good inter-caste relations in the villages, while
at the same time preserving traditional power structures
and repressing the poor economically. In other words,
the simple existence of formal structures that are
democratic and stable has not been working in the long-

run interests of the majority of villagers.

Fellows Avner Greif (Stanford) and Guido Tabellini
(Bocconi) have studied a major historical puzzle: the
divergence of China and Europe. In a recent paper,
they observed that although sustained cooperation

is important for every society, different societal
organizations have evolved through the ages by relying

on different combinations of external enforcement
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Guido Tabellini

Avner Greif

institutions and intrinsic motivation in the form of
general morality or morality emphasizing obligations
to kin. Drs. Greif and Tabellini developed a formal
dynamic model of distinct societal organizations and
examined why, how, and to what effect China and
Europe evolved historically along distinct trajectories.
Clans are the epitomizing feature of the Chinese
trajectory; they are a kinship-based organization, in
which strong moral ties and reputation among clan
members are particularly important in sustaining
cooperation. In Medieval Europe, by contrast, the main
cooperative organization is the city, in which general
morality and enforcement institutions supported
cooperation. Here, cooperation cuts across kinship
lines. The researchers’ analysis exposes the impact

of different initial conditions on China and Europe’s
cultural and institutional trajectories during the last
millennium, and demonstrates the persistent impact of

distinct past institutional and cultural features.



Integrated Microbial Biodiversity

Explores the diverse microbial world that surrounds and permeates human life.
Program members are transforming human understanding of biodiversity, and
changing approaches to medicine and health, environmental sustainability, and

evolutionary biology itself.
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Annual mean oxygen concentration measurements over the past 40 years in Saanich Inlet.
Red, orange and yellow indicate oxygenated waters, whereas green and blue indicate oxygen
depletion. Intense oxygen depletion is observed in summer months below 120 meters.

Scholar Steven Hallam (UBC) and Associate David
Walsh (UBC) used environmental genomics to uncover
new information on the biodiversity and functional roles
of microbes in Saanich Inlet, a seasonally anoxic fjord
on the coast of Vancouver Island, British Columbia.
Saanich Inlet is a model ecosystem for studying the
microbial ecology of oxygen minimum zones (OMZs)
throughout the global ocean. Also known as oceanic
“dead” zones, OMZs are widespread oceanographic
features currently expanding due, at least in part, to
global warming. Although inhospitable to multicellular
organisms, they support thriving microbial communities
whose combined metabolic activity contributes to fixed
nitrogen loss and greenhouse gas production. In 2010,
Drs. Hallam and Walsh described for the first time the

ecosystem role of a previously uncharacterized bacterial
group (SUPo5) that is a ubiquitous OMZ denizen.
Examination of the SUPo5 genome revealed a cellular
metabolism capable of fixing carbon dioxide in the
absence of sunlight, consuming toxic hydrogen sulfide,
and respiring nitrate resulting in the production of
nitrous oxide, a potent greenhouse gas. Thus, SUPos
represents a microbial sentinel of ecosystem change
relevant to monitoring energy and nutrient cycles in
the global ocean. The research, published this year in
Science, provides an excellent example of the goals of
the Integrated Microbial Biodiversity program in that

it provides significant insight into the structure and
function of microbes in the environment.
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One major question concerns the role these symbionts

play in immunity: how do our resident microbes protect us

against other microbes that could make us sick?

We often think of microbes in relation to disease, but
IMB researchers are gaining a new appreciation of the
diversity and importance of the non-harmful microbes
that are intimately associated with animals and plants.
One major question concerns the role these symbionts
play in immunity: how do our resident microbes protect
us against other microbes that could make us sick?
Scholar Steve Perlman (Victoria) contributed a new
piece to this puzzle this year by studying a Drosophila
fruit fly species that is commonly infected with a
nematode worm parasite. Although typically infections
result in the fruit flies becoming sterile, Dr. Perlman
and his team discovered that these flies have evolved a
new resistance to sterility, thanks to a bacterial symbiont
that they faithfully inherit from their parents. Fruit

flies carrying the symbiont are no longer sterilized by
the worms, placing them at a clear advantage over flies
without it. This result, recently published in Science,
has potential practical applications: many flies transmit
worms that cause diseases in humans. If it can be
determined exactly how the symbiont affects the worms
in Drosophila, this knowledge could be used to treat

medically important diseases.
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Image of a fluorescently-labeled

rappemonad cell.

Fellow John Archibald (Dalhousie), Scholar Alexandra
Worden (Monterey Bay Aquarium Research Institute)
and their collaborator Thomas Richards (U. of Exeter
and Natural History Museum, UK) discovered an
evolutionary lineage of microscopic algae. By taking
samples on expeditions in both the Pacific and Atlantic
Oceans, conducting lake field sampling and using
creative molecular approaches, they were able to show
that these tiny organisms, which they call ‘rappemonads’,
are present in both marine and freshwater habitats.
Their finding emphasizes that despite new technologies
and much effort, there are still many new species in the

world’s oceans that remain to be discovered.



Nanoelectronics

Aims to understand and harness the power of materials at the

nanometre (one billionth of a metre) scale. This work holds the

potential to create computer circuits orders of magnitude smaller

than those found on today’s microchips.

Molecular Transistor

A scanning electron microscope image of a single
molecule transistor, with schematic of a benzene

molecule linked across the gold electrodes.

Fellow Mark Reed (Yale) and collaborators made
headlines by creating the first functional transistor
made from a single molecule. They were able to
show that a benzene molecule attached to gold
contacts could behave just like a silicon transistor.
The researchers’ technique involves manipulating
the molecule’s different energy states by varying
the voltage applied to it through the contacts. In
manipulating the energy states, they were able to
control the current passing through it. Building
such a device has been a long-sought goal in
nanoelectronics research, and of Dr. Reed’s, in
particular. The achievement builds on work that
he and his former postdoctoral fellow, Takhee Lee,
began in the 1990s. Over the years, they developed
the knowledge and technology that enabled them
to make the electrical contacts on such a small
scale, to identify the ideal molecules to use, and

to determine where to place them and how to
connect them to the contacts. Although not readily
translated into practical applications, it is providing
researchers new insights about the fundamental
limits of electronics. The results were published in

Nature in December 2009.
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Atomic force microscope image of coupled quantum dots. Each ring corresponds to an extra

electron filling the quantum dot. Energies between dots can be extracted from this data.

Fellow Aashish Clerk (McGill) has made several
theoretical contributions in the last year to the

field of quantum electromechanics, which explores
small-scale systems in which an electronic circuit is
coupled to a mechanical resonator, such as a vibrating
silicon cantilever beam. Research in this area is
geared to producing quantum mechanical behaviour
in small macroscopic systems, a result that would
yield new insights into the foundations of quantum
mechanics. Dr. Clerk theorized how one could use
such electromechanical systems to produce three
different quantum effects. Each of these theories was
tested in difficult experiments by world-leading groups.
Dr. Clerk subsequently provided theoretical support
to interpret the experimental results, leading to the

publication of three joint theory-experiment papers
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in high-profile journals. One of these papers was the
result of a collaboration with Nanoelectronics Fellows
Andrew Sachrajda (NRC Ottawa) and Peter Griitter
(McGill). The team developed a breakthrough method
that used an atomic force microscope cantilever to
measure the energy needed to add electrons to a
semiconductor “quantum dot”. The new measurement
allows a deeper fundamental understanding of these
quantum systems, and the new technique has potential
for future application in single photon lasers and
efficient photovoltaic systems. In this collaboration, Dr.
Sachrajda provided the quantum dot samples, Dr. Clerk
and his student developed the theory, and Dr. Griitter’s
research group performed the experiments. Their
work was published in the Proceedings of the National

Academy of Sciences in 2.010.



Neural Computation and Adaptive Perception

Aims to unlock the mystery of how our brains convert sensory stimuli into

information and to recreate human-style learning in computers.

For computers to perform complex pattern recognition
tasks such as recognizing objects in cluttered scenes

or spoken words in sentences, one needs to have
appropriate internal representations of the visual or
auditory inputs. Machine learning algorithms can
discover these representations, but this tends to be a
slow process because many layers of representation are
required and they all interact. Over the last few years,
Program Director and Fellow Geoffrey Hinton (Toronto),
Fellow Yoshua Bengio (Montreal) and Program Advisory
Committee member Yann LeCun (NYU) have developed
an efficient way of learning these representations one
layer at a time. This makes it possible, for the first time,
for computers to learn “deep” architectures that have
many layers of representation without requiring any
external supervision. The representations learned by this
new “unsupervised” approach are very similar to those
found in the visual cortex of mammals and they work

well for recognizing highly variable patterns.

One critical requirement of pattern recognition

systems is the ability to pick out key features in images.
Using deep learning methods, NCAP researchers are
working to improve the performance of deep learning
algorithms on this task by making adjustments to
increase their resemblance to the way neural networks
work in the brain. Fellow Nando de Freitas (UBC) and
his students are working on a deep learning system
geared to recognizing features in video images. They are
developing their model to behave more like the human
visual system, which can only see a small region of high
resolution at a time. This system has to learn intelligent
strategies for deciding where to look next. The figure
illustrates the results of their work to date.

In 2010, Geoffrey Hinton’s group applied deep learning
algorithms to the problem of speech recognition, and in
particular the recognition of phonemes, the smallest unit
of meaningful speech sounds. Testing the algorithms

on a task that required a large vocabulary, they achieved
results that were significantly better than any previous
speaker-independent method for recognizing phonemes.
In fact, the deep learning algorithms easily outperformed
a highly-tuned system developed by a major speech
research group, even when they were given only 2% of
the “training” data that the specialized system required.
Speech recognition groups at IBM and Microsoft are now
actively collaborating with NCAP researchers to make
better speech recognizers by using “deep” learning.

The figure shows five frames from a video sequence. In the
top row, the model observes only a small circular window

of data in each frame. This is similar to what happens with
human vision. The bottom row shows the image reconstructed
by the de Freitas et al. model within the gaze window, as well as
its predictions outside this window. These remarkable results
represent an important step toward the design of attentional
mechanisms for “gaze planning,” where for example gazing at

the subject’s head allows the model to infer where the legs are.
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Quantum Information Processing

Unites computer scientists and physicists in an effort to harness the strange and

fascinating properties of the quantum world, where the mere act of observing an

object changes its nature, with the aim of building quantum computers.

Fellow John Watrous (Waterloo) and collaborators,
including Sarvagya Upadhyay, a student of Fellow
Richard Cleve (Waterloo), answered a major open
question in quantum complexity theory, a field that
explores collections of problems, or complexity classes,
that can be solved by various computational models
under different resource constraints. Program Director
Raymond Laflamme (Waterloo) believes that the team’s
unexpected finding is likely the most important result
in theoretical quantum computer science in the last
decade, and is one that raises as many new questions
as it answers. The result is succinctly stated as: QIP =
PSPACE. QIP is the set of problems represented by the
quantum interactive proof system model of computation,
while PSPACE is the problem set that can be solved by
an ordinary computer whose memory usage scales by
some power of the problem size. Researchers have
already known since 199o that IP = PSPACE, where IP
refers to classical interactive proofs. The two equalities
imply that QIP = IP: in other words, anything that can
be efficiently proved through an interaction involving
quantum information can also be proved through an
efficient classical, “non-quantum” interaction. While
quantum information does offer some secondary
benefits for interactive proof verification, it does not
increase the range of problems represented by the
interactive proof system model. The team’s paper was
one of two co-winners of the Best Paper Award at the
42" ACM Symposium on Theory of Computing in
June 2010. The Association for Computing Machinery
(ACM) is the world’s largest educational and scientific

computing society.
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Triple slit experiment to test
the validity of Born’s rule, a
fundamental law in quantum
mechanics. The three slits
are being opened or closed
individually and the photon
arrivals at the screen are
registered to determine the
relative probabilities between
the different patterns.

Image credit: Institute for
Quantum Computing,

University of Waterloo.

Quantum mechanics and general relativity are two
pillars of modern physics; quantum mechanics describes
physical phenomena that happen at the subatomic
level, while general relativity describes how gravitation
works. Each theory has been highly successful in its
relevant context, and yet the two are incompatible with
each other. Physicists have long struggled over how to
modify them to fit together. One adjustment scientists
have debated is the possibility of violating a quantum
axiom called Born’s rule. The rule predicts that patterns
of quantum interference always occur in pairs. In 1908,
a now-famous experiment showed that a single photon,
or particle of light, fired at a light-blocking material
containing two slits, passed through both slits at the
same time and interfered with itself on passing through
the slits. To test this fundamental axiom, research teams
led by Fellow Raymond Laflamme, Associate Thomas
Jennewein (both Waterloo), and Scholar Gregor Weihs
(Innsbruck) conducted an experiment with three slits.
After firing 30 million photons at their system, they
were able to show that the interference still took place
in complex pair-oriented patterns, as the rule predicted.
The result, published in Science in 2010, confirms the

integrity of this key quantum mechanical principle.



Quantum Materials

Invents and explores materials whose novel and unusual electronic properties,

like superconductivity, could revolutionize technology.

A recent discovery by program members may hold the
key to finally explaining how copper oxide materials,
or cuprates, become superconductors when cooled to
a certain critical temperature. Despite more than two
decades of enormous effort by researchers around
the world, this question has yet to be resolved. Part
of the problem has been that cuprate materials are
very difficult to study experimentally: to uncover their
fundamental properties, one has to control and/or
suppress the effects of their defects and impurities.
Fellows Doug Bonn, Walter Hardy and Ruixing Liang

(UBC) have been renowned for many years as producers

of some of the purest crystals of yttrium barium copper
oxide (YBCO), which they have shared with program
members and other researchers around the world, for
a myriad of experimental studies. In the past year, they
provided some of their best samples to-date to Fellow
and Program Director Louis Taillefer (Sherbrooke).

He and his team conducted measurements on these

Home-made barium zirconate crucibles that
made it possible for Liang et al to grow high
purity YBCO crystals. Barium zirconate is the
only material that can resist corrosion of the
melt used for growing YBCO crystals.

materials that led them to discover a new property that
may reveal the fundamental mechanism responsible

for superconductivity in the cuprates. They found that
the electrons in these materials have a spontaneous
tendency to align, which strongly suggests that some
form of hidden and probably magnetic order co-exists
with superconductivity. To fully solve the mystery, it

will be crucial to understand the interplay between
superconductivity and this “hidden order”. Researchers
hope that once the mechanism behind superconductivity
in the cuprates is revealed, they will be able to further
manipulate the properties of these materials to produce
superconductivity at room temperature, making possible
a host of new technological innovations. The June 2010
issue of Scientific American identified room-temperature
superconductivity as one of “twelve events that will change
everything.” The findings of the CIFAR team were

published in Nature in 2010.
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The team was able to directly
observe the heavy electrons and
how their velocities changed,
both when they entered the
heavy fermion state and when
they underwent the transition to
the hidden-order state, showing
just how these states evolve with

decreasing temperature.
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Heavy fermion systems are a class of metals that display
intriguingly unusual effects in the interaction of their
electrons. When these materials are cooled to extremely
low temperatures, their electrons start to behave as if
they had masses up to a thousand times heavier than
their nominal mass. In one heavy fermion compound,
uranium ruthenium silicide, or UR _Si , another
strange transition occurs: the unexpected appearance
of a so-called “hidden-order” state, within the heavy
fermion state, that brings about a sharp change in

the bulk properties of the material. The nature of this
hidden-order state has been a longstanding mystery in
condensed matter physics, but collaborative work by
two Quantum Materials researchers revealed much new
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Schematic view of the heavy fermion state in UR Si .

Itinerant electrons are shown in silver, scattering from

magnetic uranium atoms (blue and yellow).

Figure by H. Hamidian (Cornell University).

information about it in the past year. Fellow Graeme
Luke (McMaster) produced high quality single crystals
of UR Si , and program Advisory Committee member
Seamus Davis (Cornell) used a cryogenic scanning
microscope to watch the behaviour of the electrons in
these crystals as they were cooled to increasingly low
temperatures. The team was able to directly observe the
heavy electrons and how their velocities changed, both
when they entered the heavy fermion state and when
they underwent the transition to the hidden-order state,
showing just how these states evolve with decreasing
temperature. Their findings were published in Nature

in 2010.



Social Interactions, Identity and Well-Being

Stands on three eponymous pillars of research. Historically, identity research

has been largely theoretical, and well-being largely empirical. Social interactions

bridges the two, influencing both identity and well-being.

In 2010, Nobel Laureate,
Fellow and Program
Co-Director George
Akerlof (Berkeley) and
Fellow Rachel Kranton
(Duke) published the
book, Identity Economics:
How Our Identities
Shape Our Work,

Wages, and Well-Being

(Princeton University

GEORGE A. AKERLOF

Press). This joint work,

RACHEL E. KRANTON

which represents the

culmination of years
of research on how social identity impacts economic
outcomes, presents a new paradigm of how to approach
economic problems. Traditionally, economists have
assumed that people experience well-being from the act
of consumption — and that this in turn is what motivates
them. Drs. Akerlof and Kranton show how norms
(people’s beliefs about what they should or should not
do) and identity (people’s conception of who they are,
and of who they choose to be) also play an important role
in economics. A great deal of psychology and sociology
research supports the concept that people feel good about
themselves when they are living up to how they think
they should be — and this in turn can be a very important
source of motivation, and of well-being. In their book,
Drs. Akerlof and Kranton apply this type of motivation to
a wide range of issues including: minority poverty, the
economics of education, the economics of institutions,
the economics of gender discrimination at work, and the
economics of gender in the household. In each case they
show that this motivation, which has not been represented
in standard economics, has important economic and
social implications. The authors credit the insights and
feedback they received from their colleagues in both the
SITWB and IOG programs for shaping this book.

Fellow Alexander Haslam (Exeter, UK) has been
working to translate theoretical insights developed

in the SIIWB program into interventions to deliver
tangible benefits to vulnerable groups. In particular,
his recent work has focused on building a sense of
shared social identity — that is, a sense of shared group
membership as ‘us’ — in residents of an elderly care
home. Dr. Haslam and post-doctoral fellow Craig
Knight looked at residents’ engagement in decisions
about the design of their new care home. They found
that group engagement in the decision-making
process increased
the participants’
identification
with their fellow
residents and with
care staff, and led
to a 56% increase
in their use of
communal space.
They found that

this improvement

Care home residents making

decisions as a group about the
decoration of their lounge.
was maintained
even three months post-intervention. Meanwhile, they
found that a control group, which was not given the
opportunity for engagement in the decision-making
process, became increasingly isolated. Their study
demonstrates how the leadership and management
of vulnerable populations have a critical bearing on
the impact of specific policy. In both the experimental
and the control condition of their study, the care
home managers were implementing change that was
designed to be of benefit to residents, such as moving
into a superior care facility — but whether the change
had the desired positive effect depended entirely on
whether or not the policy engaged with, and helped

build residents’ sense of shared social identity.
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Successful Societies

Explores the roots of social inequalities and asks the question: What makes a

society successful?

Junior Fellow Joshua Evans
(Athabasca) has been
studying the psychological,
social, political and
geographical dimensions

of several new Canadian
urban policy experiments
that aim to alleviate social
problems like homelessness

and neighbourhood poverty.

He sees these experiments

Joshua Evans

as being especially important
in light of the prominence of cities in political and
economic growth strategies, both nationally and globally.
Through a number of studies, Dr. Evans has found that
urban decision-makers are adopting an increasingly
‘entrepreneurial’ orientation towards public policy,
which has ramifications for how such social problems
are framed and responded to, as well as how geographic
spaces in the city are “managed”. In a paper published
this year in the journal, Health & Place, he explores both
the caring and controlling dimensions of a low-barrier,
emergency shelter. Given their significant economic
costs, such program sites are at the centre of urban
policy debates: they are at the same time critical spaces
of life-sustaining support and expeditious spaces for
managing extremely marginalized populations in the
city. Dr. Evans argues that these sites have complex
political significance, as far as the social regulation of

urban space is concerned.

Dr. Evans’ work complements that of Fellow James
Dunn (McMaster), who studies how housing and
neighbourhoods influence the health and well-being of
individuals and communities. During the past year, Drs.
Dunn and Evans and Dr. Neil Bradford co-authored an

38

extensive report on ‘Place-Based Policy’ for Human
Resources and Social Development Canada. Dr. Dunn
is also leading a major study of the effects of the
Regent Park redevelopment on adult mental health
and healthy child development. Located in Toronto,
Regent Park is one of Canada’s oldest and largest public
housing developments. Over the next decade, it is
being completely demolished and re-built into a mixed
income community. This year, Dr. Dunn was awarded
a major grant for the project from the John D. and
Catherine T. MacArthur Foundation in Chicago. It is
the first urban housing study outside the United States
to be funded by the Foundation, which invests heavily
in housing policy development, housing research and

affordable housing construction.

Fellow Ann Swidler
(Berkeley) is drawing

on a long-term study of
responses to the AIDS
epidemic in sub-Saharan
Africa to co-author a book
about the brokers and
translators who work as
intermediaries between
international donors and

the African villagers who

Ann Swidler

benefit from the services
and programs they provide. Translating Altruism: Why
Donor Dreams Run Aground highlights not only donors’
striking failure to get the results they want, but the
unforeseen effects that donor projects have on both
recipients and intermediaries, in particular through
the ways in which the programs reshape their lives and

cultural imaginations.



I11. Knowledge Mobilization

CIFAR endeavors to share results from its research programs with appropriate audiences
whenever possible. As part of its Strategic Plan for 2007-2012, the Institute identified as a

priority the development of a more systematic knowledge transfer (KT) effort.

In 2009/2010, CIFAR made significant progress

on this front. A database was developed to capture

the knowledge transfer activities reported by CIFAR
researchers over the 2006/2007, 2007/2008, and
2008/2009 years. The insights from this data
collection, as well as a better understanding of the
organizational capacity of the Institute, led to the
development of the new position of Director of
Programs and Knowledge Mobilization, which was
filled in April 2010. The Institute has adopted the term
“knowledge mobilization,” as it better reflects the focus
of the CIFAR effort. A knowledge mobilization (KMb)
framework is now being developed, with a number of

activities planned for 2010/2011.

In addition, CIFAR hosted or co-hosted half a
dozen KMD events involving three of its programs
in 2009/2010. These events disseminated CIFAR
research to a wide range of audiences, including
government, business & industry, NGOs, pan-
governmental organizations, and practitioners.
Several highlights are featured below.

39



KNOWLEDGE MOBILIZATION HIGHLIGHTS IN 2009/2010

Research Symposium on Seniors, Social Connections and Health

In August 2009, CIFAR co-sponsored a half-day research symposium with the Schlegel-UW Research Institute
for Aging, held at the University of Waterloo. The symposium focused on research exploring how and why
social activity improves and protects health and well-being for seniors. Alex Haslam, a Fellow in CIFAR’s Social
Interactions, Identity and Well-Being (SITWB) program, and his colleagues shared their latest research on “the
social cure.” More than sixty people attended, including academics from the Departments of Health Studies
and Gerontology and other disciplines, practitioners from long-term care facilities, public health workers,
representatives from the local Community Care Access Centre, members of the philanthropic community and

interested members of the public.

Special Lecture on Multiculturalism Policy

In September 2009, Irene Bloemraad, a Scholar in CIFAR’s Social Interactions, Identity and Well-Being (SIIWB)
program, presented her recent work on multiculturalism policy at a special lecture in Halifax co-sponsored by
The Metropolis Centre in Atlantic Canada. The Centre is a consortium of academic researchers, government
representatives, and non-governmental organizations dedicated to pursuing policy-relevant research related

to immigration, population migrations, and cultural diversity. Thirty people attended Dr. Bloemraad’s talk,
entitled “Canadian Exceptionalism? Multiculturalism and Immigrants’ Political Integration in Comparative
Perspective.” The diverse audience included members of the Atlantic Metropolis Centres at both Dalhousie

and St. Mary’s Universities, representatives from Citizenship & Immigration Canada, the Nova Scotia Office of
Immigration, and the Maritime Immigrant Settlement Association, and faculty members and students from

Dalhousie’s Departments of Economics, Sociology and Political Science.

Public Symposium on Learnings from the Global Economic Crisis

In March 2010, CIFAR joined forces with the Centre for Global Challenges to present After The Meltdown: The
Limits and Possibilities of Economics. The symposium brought together three of CIFAR’s preeminent economists
— Pierre Fortin (Canada), Tim Besley (UK), and Nobel Laureate George Akerlof (US) — to discuss what the
world has learned from the global economic crisis. The event was attended by more than 150 invited senior

academics, government officials and business leaders.

Book Launch and Symposium at the World Bank

In May 2010, Fellows Peter Hall, Michele Lamont and Peter Evans of CIFAR’s Successful Societies program took
part in a panel discussion at the World Bank to launch the program’s collaboratively written book, Successful
Societies: How Institutions and Culture Affect Health. The standing-room-only audience was comprised of
interdisciplinary academics, practitioners, and members of NGOs. Reaction to the group’s presentation revealed
that many policy makers continue to view culture as a set of values, rather than a dynamic process that people
use to construct meaning in their everyday lives. Likewise, policy makers tend to view institutions as sets

of rules, as opposed to ritual systems of interaction that determine legitimacy. The lively discussion raised

questions about whether policy makers can or should take actions to change culture and institutions.
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IV. Program Assessment: Assuring Impact

CIFAR focuses on areas of advanced research that pose the greatest intellectual challenges

and engage the curiosity of the world’s foremost scholars. The Institute employs a number

of strategies to ensure that the innovative and leading-edge quality of its programs and

participating researchers is maintained. These methods include five-year external peer

reviews and continuous internal monitoring by program advisory committees, the

Research Council, and senior CIFAR staff members.

(a) External Peer Reviews

All CIFAR research programs undergo an external

peer review in the fourth year of their current five-year

term. Reviews are conducted by international, arm’s-

length panels of highly distinguished researchers

specializing in the fields represented in the program.

CIFAR does not allow the participation of a reviewer

with previous connections to the Institute.

To ensure effective and meaningful review, CIFAR
sets a very high bar in terms of its evaluation
standards. The Institute asks its international
review panels to evaluate not only the level of
excellence achieved in its programs, but also the
extent to which CIFAR has been successful in
leveraging the intellectual capacity of outstanding
investigators — already endowed with substantial
operating funds — into conceptually innovative and

leading-edge research.
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CIFAR’s peer review criteria are fully described in

Appendix B, but are summarized in the following table:

SUMMARY OF CRITERIA AGAINST

WHICH CIFAR PROGRAMS ARE
EVALUATED

« The program’s quality and impact in relation
to the field as a whole (did the group change
or lead the field), the effectiveness of its
members’ interactions, the quality of its
proposed future research directions, the value
added by CIFAR’s support, and other criteria;

« The quality of individual program members
as measured by international standards, with
particular reference to the effectiveness of
their interactions and collaborations with
other members and their contributions to the

program’s intellectual focus and excellence.

Individuals and programs that fall short of world-class
standards are not renewed.

No external peer reviews took place in 2009/2010.
The programs in Genetic Networks, Integrated Microbial
Biodiversity and Social Interactions, Identity and Well-Being

will each undergo their first peer reviews in 2010/2011.
Planning for a Quantum Physics Review

CIFAR’s portfolio of research programs and other
activities extends across the natural sciences, social
sciences, and humanities. To assess the overall strength of
this portfolio and to gain advice about areas of advanced
research that CIFAR should consider as future priorities,

the Institute has been considering how to perform such
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an assessment and foresight exercise. As a pilot
effort, CIFAR will undertake an external review of the

quantum physics portion of the portfolio in 2012.

CIFAR has explored major themes and questions in
quantum physics for twenty-three years, beginning
with the launch of the Quantum Materials program
(formerly Superconductivity) in 1987, followed by the
Nanoelectronics program in 1999 and the Quantum
Information Processing program in 2002. Each of
these programs focuses on distinct, but somewhat

overlapping, areas of interest.

Given this longstanding and significant dollar
investment in quantum physics research, CIFAR is
planning a broader external review of this effort.

In 2012, each of the three quantum physics programs
will be peer-reviewed by separate review panels,
according to CIFAR’s normal rigorous method and
criteria. A fourth distinguished international review
team with representation from all the major areas

of quantum physics then will be asked to provide

a higher-level perspective on the individual review
panels’ recommendations, as well as an overview
survey of ongoing activity across the entire field,
identifying the main unsolved fundamental problems
for the next decade.

At the end of this staged review process, CIFAR will
have in hand independent assessments that address
both the quality of its existing quantum physics
programs and a broader assessment of the potential
impact of this effort over the next five to ten years.
Such an analysis will help CIFAR’s leadership to
calibrate the recommendations of the individual five-
year reviews and to integrate these recommendations
into the long-term planning of the Institute’s advanced

research portfolio.



(b) Internal Monitoring of Program Excellence
Program Advisory Committees

Every CIFAR research program is guided by an
international advisory committee composed of highly
accomplished senior scientists with expertise in the fields
represented within the program. Advisory committee
members attend program meetings and contribute to the

scientific and business discussions.

KEY RESPONSIBILITIES

OF PROGRAM ADVISORY
COMMITTEES

- Monitor the progress of a program’s
intellectual direction, and provide advice to
the Program Director(s) and members, as

appropriate.

«  Work with the Program Director(s) and
members to identify potential new program

members.

« Approve program appointments proposed by
the Program Director(s), whether as Fellows,

Associates or Scholars.

« Play a key role in assembling the panel of
experts to conduct the program’s next five-

year external peer review.

« Oversee the implementation of the

recommendations of external review panels.

CIFAR builds an international collaboration of
outstanding scholars in each of its programs to maximize
the interaction between the best researchers in Canada

and around the world on an ongoing basis, and because

of this the Institute has given priority to the role of
international advisors. International participation in the
program advisory committees is 77%, reflecting CIFAR’s
commitment to excellence through international
engagement. A full list of advisory committee members

by region is provided in Appendix C.

The world-leading status of CIFAR’s program advisory
committee members is reflected by the fact that 54%
rank among the top 1% of researchers in their field,
based on the number of times their work was cited in
the research literature from 2000-2010. A breakdown
by program is illustrated in the bar chart under Section
V (¢): Indicators of Achievement and Influence —

Citation Data.

In 2009/2010, four distinguished researchers joined

CIFAR advisory committees, and all existing advisors

remained in their roles.

NEW ADVISORY COMMITTEE

MEMBERS IN 2009/2010

Earth System Evolution:

« Donald DePaolo, Center for Isotope
Geochemistry, University of California at
Berkeley

« Judith McKenzie, Dept. of Geology, ETH
Zurich

Experience-based Brain and Biological
Development:
« Russell Fernald, Dept. of Biology, Stanford

University

Quantum Information Processing:
« Seigo Tarucha, Dept. of Applied Physics,
University of Tokyo
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Research Council

The Research Council is composed of eminent senior
academics representing a wide range of fields of study
and with a strong understanding of the Canadian research
community. It serves as an advisory body to CIFAR’s
President and generally meets several times a year. The
Council is involved in program reviews and gives advice

on new program proposals and other initiatives.

PRINCIPAL FUNCTIONS OF THE

RESEARCH COUNCIL

« Identify high priority areas of advanced
intellectual inquiry for existing and potential
programs, taking into account CIFAR’s

objectives and resources.

- Identify existing, emerging, and latent

research strengths in Canada.

o Identify highly qualified individuals to form
task committees to explore potential new

research areas for support by CIFAR.

« Evaluate findings of task forces regarding the

creation of new CIFAR programs.

. Evaluate findings of external program reviews
and making recommendations for Board
approval on the renewal/termination of

CIFAR programs.

 Act as one channel of communication
between CIFAR and the Canadian and
international research communities by:

- informing the President and Vice-
Presidents of opportunities, issues,
and problems related to research, and

. fostering an understanding within the
research community of CIFAR’s aims

and activities.
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Two distinguished Canadian scholars joined the

Research Council in 2009/2010:

Jacques Beauvais, Vice-President, Research,
University of Sherbrooke

- Digvir Jayas, Vice-President, Research, University of
Manitoba

A full list of Research Council members is provided in
Appendix D.

The Research Council met once in 2009/2010. Items of

business included:

« A presentation of preliminary results of the CIFAR
Performance Audit and Evaluation conducted by
representatives of Hickling Arthurs Low, followed by
discussion.

« A status update on the Junior Fellow Academy and
discussion about the new Fellowship value and
revised application and selection procedures proposed
for 2010/2011. (See Section VI (a) for details.)

« Briefings and discussion about progress in other
strategic priority areas, including knowledge
mobilization, increasing international connections,
and goals in communications and fundraising.

« Briefings and discussion about CIFAR’s exploration
of new research areas.

Regular Meetings of Program Directors and CIFAR
Leadership

The Vice-Presidents and Directors of CIFAR’s Programs
& Research Department meet with the Director(s) of
each CIFAR program on a regular basis throughout the
year, in person and by telephone. This close working
relationship helps to ensure that all aspects of each
program are working optimally and that CIFAR’s
standards of excellence are being met, in particular in
the recruitment of potential new members and in the

participation of existing members in the program.



V. Program Membership

(a) Program Members

CIFAR defines its members in the following four

categories:

Fellows: Fellows are outstanding researchers in, or
entering, the most productive stage of their careers

(as associate or full professors) and who have achieved
international stature in their field of research. Fellows
devote significant time to a particular aspect of the
research that relates to the overall intellectual goals of
their CIFAR program. They are appointed for the term
of the program —i.e., a duration of up to five years,
renewable. Financial support is approved on an annual
basis. Support ranges from teaching release, full or
partial salary support, general research support and/or

support of research trainees.

Scholars: Scholars are highly promising young
researchers, generally in their first tenure track faculty
appointment as assistant professors, who are seen to
have the potential to be outstanding researchers, whose
work is deemed relevant to a CIFAR program and whose
intellectual development could benefit from a close
association with the program’s Fellows and Associates.
The standard Scholar appointment is for five years,
although this can vary depending on timeline for tenure
approval. Renewals as Scholars or promotions to Fellow
must be approved by the program’s advisory committee.
Support ranges from teaching release, full or partial
salary support, general research support and/or support
of research trainees.

Associates: Associates are persons of Fellow calibre
in a discipline germane to the focus of the program,
whose membership is seen as short-term and is
linked to a particular aspect of the research; or, in
cognate disciplines, whose association with the

core program on a short-term or occasional basis is
deemed to be mutually interesting and significant to
the program. Associates are normally tenured full or
associate professors. In exceptional circumstances,
they may be individuals in a non-academic or
research-oriented field whose achievements are
deemed to be of comparable scientific merit. They are
appointed for a limited term and may be reviewed for
possible re-appointment or for appointment as Fellow
by the same panel of internationally-recognized

peers that evaluates each CIFAR program every five
years. Alternatively, they may be re-appointed by

the program advisory committee every five years.
Associates may receive support for research and
trainees or may be unpaid. They normally are not

eligible for teaching release or salary support.
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Junior Fellows: Junior Fellows are outstanding young
researchers, appointed within three years of having
completed their Ph.D., who have shown exceptional
intellectual leadership and imagination in their work.

The typical form of university appointment for Junior
Fellows is that of a two-year postdoctoral fellowship.
However, in a number of disciplines, such as economics
and sociology, Ph.D. graduates are often recruited
immediately into junior faculty positions. In such cases, a
Junior Fellow may hold a university appointment as a full-
time junior faculty member, but with significant workload
adjustments during the term of the Junior Fellowship

to allow them to engage actively in the program. Junior
Fellows participate as members of a CIFAR program, as
well as in a Junior Fellow Academy, bringing together
Junior Fellows from all programs for separate events
designed to build leadership capacity and support peer
networking. More information about the Junior Fellow
Academy is provided under Section VI: Supervision and

Training of New Researchers.
Summary of Program Membership in 2009 /2010

This section presents a number of key facts and
figures concerning CIFAR membership in 2009/2010.
Additional information may be found in the

comprehensive fact sheet provided as Appendix H.

TOTAL NUMBER OF PROGRAM

MEMBERS: 325

Male: 89%
Female: 1%
Senior:

(Fellows and Associates) 77%
Junior:

(Scholars and Junior Fellows) 23%
Based in Canada: 61%
Based internationally: 39%

Twenty-eight existing Scholars or Associates were
promoted to Fellow. Nine program members resigned
or were not renewed. One Junior Fellow, Donna Garcia,

completed her one-year term of appointment.

In 2009/2010, CIFAR program members and advisory
committee members in combination were based in
16 countries (including Canada) and represented 27

institutions in Canada and 8o internationally.

The following bar chart illustrates the seven-year trend in
the combined number and distribution of program and

advisory committee members between 2003 and 2010.

CIFAR PROGRAM AND ADVISORY COMMITTEE MEMBERS
2003 to 2010
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(b) New Appointments

Throughout their five-year cycles, CIFAR programs
assess the blend of expertise within their membership
and appoint additional outstanding researchers as the
opportunity or need arises. New appointments may
enhance programs’ ability to pursue existing lines of
inquiry or may help build up new areas of expertise
in the program and strengthen the Canadian research

community in key fields.
Summary of New Appointments in 2009/2010

In 2009/2010, 36 new members were appointed to nine

CIFAR programs and the Junior Fellow Academy:

« 69% were male and 31% were female

« 42% were senior (Fellows and Associates) and 58%
were junior (Scholars and Junior Fellows)

« 56% were based in Canadian institutions and 44%
were based internationally

NEW APPOINTMENTS

Of these new members, CIFAR was actively involved in
helping to recruit two early-career researchers to Canada
from the United States: Yan Boucher and Rebecca Case
are now based at the University of Alberta and have
been appointed as members of the Integrated Microbial
Biodiversity program. In addition, CIFAR was able to
assist in bringing from the United States to Canada a
previously-appointed Fellow in Genetic Networks, Fritz
Roth, and a QIP program advisory committee member,
David Cory. They have taken up new appointments at
the University of Toronto and the University of Waterloo,
respectively, in conjunction with the prestigious new
Canada Excellence Research Chairs (CERC) Program.

Appendix E provides short biographical profiles of all
the new members appointed in 2009/2010. New Junior

Fellows are featured in Appendix F.

New Members

Program Intl
Cosmology and Gravity 1 - 1
Earth System Evolution 2 2 4
Experience-based Brain and Biological Development 1 2 3
Genetic Networks 1 1
Institutions, Organizations and Growth 1 1
Integrated Microbial Biodiversity 3 1 4
Nanoelectronics 1 - 1
Neural Computation and Adaptive Perception

Quantum Information Processing

Quantum Materials 1 4 5
Social Interactions, Identity and Well-Being 1 1
Successful Societies

NEW! Junior Fellow Academy 1 4 15
TOTAL 20 16 36
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CIFAR works to strengthen the Canadian research
community in key fields by working in partnership with
universities to retain in Canada outstanding CIFAR
program members who are being actively recruited by
non-Canadian universities. In 2009/2010, the Institute
was instrumental in influencing new IM B Associate
David Walsh and QIP Junior Fellow Bill Coish to accept
new Assistant Professorships in Canadian universities
(Concordia and McGill), rather than competing offers

from institutions in other countries.

(c) Indicators of Achievement and Influence

Every CIFAR program works to establish its own unique
culture of collaboration, international networking,

and mentoring of graduate students and postdoctoral
fellows. This culture, and the ideas, breakthroughs and
broadening of horizons that it incubates, represents
significant “value-added” in advancing knowledge and
answering the complex, fundamental questions posed

in the Institute’s programs. Although such intangibles
are difficult to measure, CIFAR does attempt to do so
through specific questions put to program members and
review panelists during external peer reviews. CIFAR also
undertakes to continuously monitor the performance of
its programs and researchers with the help of a number

of traditional performance indicators, including:

« the frequency with which program members’ work is
cited in the research literature, and

« the number of prestigious awards received.
CIFAR collects this information through resources

compiled by Thomson Reuters and annual reports from

program members.
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Citation Data

The frequency with which a researcher’s papers are cited
in the research literature helps to indicate the impact
of his or her work on the field and can be used as a

measure of stature and influence.

The Essential Science Indicators (ESI) is a product
provided by Thomson Reuters that continuously
compiles data on publications and citations in key
journals world-wide. From this data, ESI identifies the
top 1% of scientists and the top 50% of institutions

and nations worldwide in 22 discipline categories,
based on the number of times their work has been

cited over a ten-year period. At the time of writing this
report, the EST included information from January
2000 to June 2010. Given that the database’s ten-year
time span favours researchers whose careers are well-
established, CIFAR has chosen to focus its analysis on
senior program members (Fellows and Associates) and
advisory committee members, i.e. researchers who have
achieved tenure in their universities. This approach has
significant biases by discipline, with the approach having
greatest relevance in the natural sciences and the least

relevance in the social sciences and humanities.

Based on the ESI data, in 2009 /2010 the following
percentages of CIFAR researchers were in the top 1% in
their field worldwide:

CIFAR RESEARCHERS IN TOP 1%

Senior program members 38.4%
Canadian-based senior

program members 26.0%
Advisory Committee members 54.0%



The following bar chart further breaks down this

information by program:

CIFARMEMBERS RANKED IN THE TOP 1%* IN THEIR FIELDS

*data collected from Thomson Reuters Essential Science Indicators (01/2000 to 06/2010)
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Note: The Thomson Reuters Essential Science Indicators database provides citation data based on journal articles
only and focuses mainly on disciplines in the natural sciences. The social sciences (and thus the programs in
Institutions, Organizations and Growth, Social Interactions, Identity and Well-Being and Successful Societies) are not
well represented in this database, given that researchers in these disciplines publish more often in books than
in journals and that the social sciences are grouped and analyzed as one broad category, with the exceptions

of Economics & Business and Psychology, which is grouped with Psychiatry. The database does not include
disciplines in the humanities. There is currently no alternative source of more robust citation data for the social
sciences and the humanities.
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Awards and Honours

During the years 2009 and 2010, CIFAR program members and

advisory committee members received 46 major awards and honours

for which researchers from a broad range of disciplines are eligible,

as well as 24 important field-specific prizes, as summarized in the

following table. Descriptions of these awards appear in Appendix G.

International: International:
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AWARDS COVERING BROAD

RANGE OF DISCIPLINES

Alfred P. Sloan Research Fellowship 4
« S. Aaronson, QIP

- R. Raussendorf, QIP

« M. Dobbs, C&G

« J. Folk, Nano and QM

Elected Fellow of the American Academy I
of Arts & Sciences
« P. Aghion, IOG

Elected Fellow of the Royal Society (U.K.) 4
« D. MacKay, NCAP

« A.McDonald, C&G

. 1. Affleck, Nano and QM

« V. Kaspi, CQG

Elected Member of the U.S. National Academy 6

of Sciences

« J.C. Davis, Nano (AC)

o G. Horowitz, CRG

« V. Kaspi, CgG

« S. Kivelson, QM

« A.MacDonald, QM (AC)
« T. Sejnowski, NCAP (AC)

Holberg International Memorial Prize I
(Ludvig Holberg Memorial Fund, Norway)
« N. Davis, SS (AC)

IBM Japan Science Prize (IBM Research) I
- H.Hwang, OM

Michael Bruno Memorial Award 1
(Yad Hanadiv Foundation)
o Y. Weiss, NCAP

Order of the British Empire, Commander I
. T. Besley, IOG

AWARDS IN SPECIFIC
DISCIPLINES

Aaron Wildavsky Award (Policy Studies
Organization)
. P.Hall, SS

Darbaker Prize (Botanical Society of America)
« P.Keeling, IMB

Distinguished Lifetime Scientific Contributions

to Child Development Award (Society for Research
in Child Development)

« M. Gunnar, EBBD

Erwin Plein Nemmers Prize in Economics
(Northwestern University)
- E. Helpman, IOG

Kavli Prize in Nanoscience (Norwegian Academy
of Science and Letters)
« D. Eigler, Nano (AC)

Outstanding Young Physicist Award (American
Chapter of the Indian Physics Association)
« S.Todadri, QM

Peter Gruber Cosmology Prize
o W. Freedman, CJG

Seymour H. Hutner Young Investigator Prize
(International Society of Protistologists)
« A. Roger, IMB

Shaw Prize in Astronomy (Shaw Prize Foundation)
« L. Page, C&G (AC)

Wollaston Medal (Geological Society of London)
« P. Hoffman, ESE
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AWARDS COVERING BROAD
RANGE OF DISCIPLINES

2

Canada Excellence Research Chair
. D. Cory, QIP (AC)
« F.Roth, GN

Canada Research Chair
. H. Pfeiffer, C&G
« T. Szkopek, Nano

Canada Research Chair — Renewal

- R.Laflamme, QIP; S. Roweis, NCAP;
D. Sankoff, GN (AC); G. Bouchard, SS; A. Clerk,
Nano; J. Dahn, Nano; E. Emberly, GN and Nano;
J. Levine, EBBD; L. Taillefer, QM

Elected Fellow of the Royal Society of Canada
- R. Carlberg, C&G

E.W.R. Steacie Memorial Fellowship
« A. Blais, Nano, QIP and QM
. B.Frey; GN and NCAP

Gerhard Herzberg Canada Gold Medal for
Science and Engineering
« G. Brassard, QIP

Henry Marshall Tory Medal (Royal Society of Canada)
. J.R.Bond, C&G

Killam Prize for the Natural Sciences (Canada
Council for the Arts)
« A.McDonald, C&G

Killam Research Fellowship (Canada Council
for the Arts)
« V. Kaspi, C&G

NSERC Discovery Accelerator Supplement
« D. Leung, QIP
« R.Zemel, NCAP

Order of Canada, Member
« L. Taillefer, QM

Premier’s Discovery Award — Ontario
«  W. Kymlicka, SS
» G. Ozin, Nano

Prix du Québec — Prix Marie-Victorin
« V. Kaspi, C&G

William Dawson Scholar — Renewal (McGill
University)
. H. Sleiman, Nano

Overall Total

AWARDS IN SPECIFIC
DISCIPLINES

CACS/AIC Outstanding Young Computer Science
Researcher
« A. Hertzmann, NCAP

CAP/CRM Prize in Theoretical and Mathematical
Physics
« H. Guo, Nano

CAP/DCMMP Brockhouse Medal for Outstanding
Contributions to Condensed Matter and Materials
Physics

« M. Gingras, OM

CAP Medal for Excellence in Teaching
- J. Dahn, Nano

Geoffrey C. Robinson Award (Canadian Pediatric
Society)
« C. Hertzman, EBBD and SS

Honorary Life Membership (Canadian Public
Health Association)
. C. Hertzman, EBBD and SS

LeSueur Memorial Award (Society of Chemical
Industry - Canada International Group Awards
Committee)

« G. Ozin, Nano

Medal for Lifetime Achievement in Physics
(Canadian Assoc. of Physicists)
. J.R.Bond, C&G

MITACS Young Researcher Award (MITACS)
« N. de Freitas, NCAP

Noni MacDonald Award (Canadian Paediatric Society)
« D. Trefler, IOG

Prix Urgel-Archambault (ACFAS)
« Y. Bengio, NCAP

Rio Tinto Alcan Award (Canadian Society for
Chemistry)
« J. Dahn, Nano

Rutherford Memorial Medal in Physics (Royal
Society of Canada)
« B. Netterfield, C&G

Strem Chemicals Award for Pure or Applied Inorganic
Chemistry (Canadian Society for Chemistry)
. H. Sleiman, Nano

Overall Total

I
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The following bar chart tracks the trend in members’ winning

of awards and honours since 2003:
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VI. Supervision and Training of New Researchers

CIFAR has understood that training outstanding new researchers is vital to building
a strong and vibrant research community. Development of the Scholar (junior faculty-
level) program member category, sponsorship of annual schools for advanced study,
and the inclusion of graduate students and postdoctoral fellows at program meetings
are just some of the ways in which the Institute supports this important role.

In its Strategic Plan for 2007-2012, CIFAR renewed and
increased its commitment to developing capacity in gifted
early-career scholars, leading to the launch of the Junior
Fellow Academy in 2008/2009. Today, about 20% of
CIFAR’s overall budget is devoted to initiatives that support
the training of new research leaders. Highlights of the
year’s key activities are provided below.
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(a) Junior Fellow Academy
Purpose and Goals

The Junior Fellow Academy is an elite two-year
fellowship program attracting some of the world’s
most exceptional early-career researchers to CIFAR
and the Canadian research community. The program is
targeted to individuals who have completed their Ph.D.
within the past three years and have shown exceptional
intellectual leadership and imagination in their work,
as well as a willingness to think broadly and collaborate

deeply with their colleagues.

The Academy is designed to build research and
leadership capacity in outstanding new scholars at a
critical early stage of their career development. CIFAR’s
aim is to build a closely connected and long-lasting
community of highly talented new leaders, representing
a broad spectrum of expertise, who will help lay a
strong foundation for the future of advanced research
both within and beyond Canada’s borders.

To achieve these goals, the Academy offers rare
opportunities that distinguish it from other prestigious

fellowship programs for recent Ph.D. graduates:

« Participation in a CIFAR program: Junior Fellows
are “embedded” in one of CIFAR’s twelve programs.
They are supervised or mentored by at least one
program member and attend regular program
meetings during their term of appointment.

This early exposure to CIFAR’s collaborative,
multidisciplinary environment and the opportunity
to work closely with some of the top researchers in
their fields have the potential to impact profoundly a
Junior Fellow’s future career path.
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« Interaction within the Junior Fellow Academy:
Junior Fellows from all programs meet as a peer
group about three times over a two-year period.
Academy meetings provide opportunities to network
with peers, explore a broad range of research areas
and methods, build leadership skills and receive

additional career mentorship.

At full capacity, the Academy is made up of 24 Junior
Fellows, with two in each of CIFAR’s twelve research

programs.

Each program has been responsible for developing its
own strategy for seeking and selecting Junior Fellow
candidates. They conduct a wide-ranging and open
search to attract the very best candidates from around
the world. The programs’ nominees are reviewed by a
CIFAR Steering Committee comprised of three Research
Council members, followed by final review and approval
by CIFAR’s Board of Directors.

Junior Fellow Appointments

In most programs, Junior Fellowships are held in
conjunction with a university postdoctoral research
appointment. However, in a number of social science
disciplines, Ph.D. graduates are often recruited
immediately into junior faculty positions. For this
reason, Junior Fellows in social science-oriented
programs may hold an appointment as a full-time junior
university faculty member. Junior Fellowships may be
held at universities inside or outside of Canada.



The graph below illustrates the growth of the Junior

Fellow Academy over the past two years.

GROWTH OF JUNIOR FELLOW ACADEMY

25

20

—
v

-
o

Number of Junior Fellows

o
I I I I I I I

JEsin active JFswaitingto  JF Alumni JEsin active JFswaitingto  JF Alumni
appointments ~ start appts appointments  start appts
At June 30, 2009 At June 30, 2010
As of June 30, 2010:
« 21 Junior Fellows held active appointments; of these, The following table lists all 28 of the aforementioned
15 formally began their fellowships in 2009/2010. Junior Fellows. Those who began appointments in
« 4 new Junior Fellows were approved by the Board of 2009 /2010 are further profiled in Appendix F.

Directors to begin their fellowships in 2010/2011.

« 3 Junior Fellows had completed their terms of
appointment and are now alumni. Of these, two held
one-year terms and one left his appointment early to
return to a position in his home country of China.
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JUNIOR FELLOW PROGRAM RECRUITED PH.D. FROM... LOCATION OF JF
FROM... APPOINTMENT
Dorian Abbot ESE USA — Harvard U. Harvard U., USA (2008) U. of Chicago
Ryan Adams NCAP UK - U. of Cambridge U. of Cambridge, UK (2009) U. of Toronto
Marcos Ancelovici SSE Canada — McGill U. Massachusetts Institute of U. of Montreal
Technology, USA (2007)
Chris Barrington-Leigh SITWB Canada — UBC Stanford U., USA (2001) and UBC, = UBC
Canada (2009)
Slavko Bogdanov C&G Canada — McGill U. Harvard U., USA (2008) McGill U.
Latham Boyle C&G Canada — CITA, U. of Toronto Princeton U., USA (2000) U. of Toronto; Perimeter
Institute
James Burns EBBD France — CNRS U. of Toronto, Canada (2007) U. of Toronto at Mississauga
Bill Coish QIP Canada - IQC, U. of Waterloo U. of Basel, Switzerland (2000) U. of Waterloo; McGill U.
Dave Donaldson 10G UK - London School of London School of Economics, UK MIT
Economics (2009)
Joshua Evans S Canada — McMaster U. McMaster U., Canada (2009) McMaster U.; Athabasca U.
Mark Ferguson SIIWB USA - U. of Syracuse, NY U. of Kansas, USA (2008) U. of Calgary
Jay Gambetta @R Canada - IQC, U. of Waterloo Griffith U., Australia (2004) U. of Waterloo
Ion Garate QM USA — U. of Texas at Austin U. of Texas at Austin, USA (2009) UBC
Donna Garciat SS& Canada — U. of Western Ontario  U. of Kansas, USA (2006) U. of Guelph
Shehre-Banoo Malik IMB USA — New York U. U. of Iowa , USA (2007) Dalhousie U.
Chris McLeod:: SS* Canada - UBC U. of British Columbia, Canada UBC
(2000)
Jelena Obradovic EBBD Canada - UBC U. of Minnesota, USA (2007) Stanford U.
Julien Renard Nano France — Grenoble U. Joseph Fourier, Grenoble, France =~ UBC
(2000)
Xavier Robert ESE France — Grenoble U. Joseph Fourier, Grenoble, France =~ UQAM
(2008)
L. Krister Shalmz: QIP Canada — U. of Toronto University of Toronto, Canada (2010) U. of Waterloo
Arjumand Siddiqif SS= USA - U. of North Carolina Harvard U., USA (Sc.D., 2005) U. of North Carolina
Vera Tai IMB USA - UC San Diego U. of California, San Diego, USA UBC
(2000)
Hiroki Wadati QM Canada - UBC U. of Tokyo, Japan (2007) UBC; U. of Tokyo
Eric Weesex: 10G USA - MIT Massachusetts Institute of Yale U.
Technology, USA (2009)
Matt Weirauch GN USA - UC Santa Cruz U. of California, Santa Cruz, USA U. of Toronto
(2009)
Yongqiang Wen Nano Canada — McGill U. Chinese Academy of Sciences, China McGill U.
(2005)
Wendy Wong:t SSE Canada — U. of Toronto University of California, San Diego, ~ U. of Toronto
USA (2008)
Renate Ysseldyk SITWB Canada — Carleton U. Carleton U., Canada (2009) Carleton U./U. of Exeter

Successful Societies Junior Fellowships are for one year, as per the decision of the program.
** A one-year appointment.

T Became Junior Fellow Alumnus in 2009/2010.

1 Will begin Junior Fellowship in 2010/2011.
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The pie charts below illustrate the range of countries in which Junior Fellows

have most recently undergone doctoral and postdoctoral training:

COUNTRIES IN WHICH JUNIOR FELLOWS RECEIVED THEIR PH.D.

Switzerland: 4%

Australia: 4% \

Japan: 4% \

China: 4%

Canada: 21%

UK: 7%

France: 7%

USA: 49%

JUNIOR FELLOWS' MOST RECENT COUNTRY OF RESIDENCE

(prior to commencing Junior Fellowship)

UK: 7%

France: u%

Canada: 53%

USA: 29%
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« Junior Fellow Successes: Junior Fellows celebrated
a number of accomplishments in the past year, a

selection of which are presented below:

Meeting of the Junior Fellow Academy, June 2010

Junior Fellow Academy Highlights

Meetings: The Junior Fellow Academy met twice in

2009/2010.

- November 9-10, 2009: New Junior Fellows

gave short talks on their research. CIFAR Vice-

Presidents Pekka Sinervo and Mel Silverman
led small group discussions on strategies for
engaging in interdisciplinary research. Junior
Fellows also met in small groups defined by

common program-related interests to explore

topics for possible short-term collaboration. Neil
Turok, CIFAR Fellow in Cosmology and Gravity,

and Executive Director, Perimeter Institute for

Theoretical Astrophysics, gave a keynote address.

« June 7-8, 2010: New Junior Fellows gave short
talks on their research. Several Junior Fellows

presented current problems and data sets in

hope of gaining new insights from peers in other

fields. Others gave introductory overviews of

generalizable research methods and approaches

that might help others see new approaches to

problem solving. Guest speakers Mehrdad Hariri,

Ivan Semeniuk and David Dodge respectively

gave talks on influencing science policy,

Several Junior Fellows who were initially in
postdoctoral appointments have been awarded

junior faculty positions:

- Latham Boyle, Perimeter Institute for
Theoretical Physics

- Bill Coish, McGill University

« Joshua Evans, Athabasca University

« Jelena Obradovic, Stanford University

- Hiroki Wadati, University of Tokyo

« Donna Garcia, California State University,
San Bernardino

+ Yongqiang Wen, Chinese Academy of

Sciences

Bill Coish and Jay Gambetta organized a three-
day CIFAR-sponsored workshop on quantum
information processing with solid-state systems
that took place in Waterloo in May 2010. Many of
the world’s top researchers in this field attended.

Arjumand Siddiqi has been appointed for one
year as an Associate of the Successful Societies
program and has recently moved from a faculty
position at the University of North Carolina to the

University of Toronto.

Ryan Adams gave a lecture to the International
Society for Bayesian Analysis in Spain. He was
one of two finalists for the Society’s Savage Award
for Theory and Methods, which honours an
outstanding dissertation that makes important

original contributions to the foundations,

communicating science to broader audiences, and theoretical developments, and/or general

exploring the causes of the recent economic crisis. methodology of Bayesian analysis.
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Plans for 2010/2011

« Increase in value of Fellowship: To ensure that the

Junior Fellow Academy is competitive with other elite
international fellowships, attracting the very best
candidates in any given field, CIFAR has increased the
value of the Junior Fellowship. Beginning July 1, 2010,
Junior Fellows holding appointments as postdoctoral
fellows will receive $65,000 per year for salary,

$5,000 per year for research support, plus additional
support for the cost of extended health care benefits, if

needed, up to a ceiling amount.

Junior Fellows holding appointments as junior faculty
members will continue to receive funding of $50,000
per year, given that they receive a salary from their
university. Junior faculty members are expected to
use the Junior Fellowship award to enhance their
capacity to do research. Possible uses include, but are
not limited to, teaching release, coverage of summer
salary (where applicable), student support, and paying

for a research assistant.

Recruitment of new Junior Fellows: 18 current Junior
Fellows will complete their terms of appointment in
or before the fall of 201. Competitions to fill existing
or upcoming available Fellowships are underway in
2010/2011. Several positions have been advertised
with an application deadline of September 1, 2010;
additional positions will be advertised later in the fall

with a deadline in January 201u.

CIFAR will introduce a number of changes to the
Junior Fellow application and review procedures in
2010/2011. All applicants and their referees will submit
their applications and letters of support through a new
secure website called the Junior Fellowship Online
Application System at http://jfa.cifar.ca, and reviewers
will access the submissions online. After individual
program selection committees have assessed, ranked
and nominated a shortlist of candidates to CIFAR,
based on outstanding quality of scholarship/research
and potential to contribute to a particular research
program, top-ranked nominees will be interviewed

at the CIFAR office by a committee composed of
three Research Council members and the Institute’s
Vice-President, Research. This Interview Committee
will evaluate nominees’ interest and aptitude for
interacting within the multidisciplinary Junior Fellow
Academy and their potential for developing leadership
and communication skills in the broader research
community. The committee’s recommendations will
be brought forward to the CIFAR Board of Directors
for final approval. This process will be repeated each
time a recruitment for Junior Fellowships takes place,

usually twice per year.
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(b) Supervision of Highly Qualified Personnel

Beyond the scope of the Junior Fellow Academy, program
members’ reputations as leaders in some of the most
innovative research areas continue to draw many of
Canada’s and the world’s brightest graduate students

and postdoctoral fellows to the members’ university
departments, boosting the overall strength of Canada’s

intellectual community.

PROGRAM

Cosmology and Gravity
Earth System Evolution

Experience-based Brain
and Biological Development

Genetic Networks

Institutions, Organizations and Growth
Integrated Microbial Biodiversity
Nanoelectronics

Neural Computation and Adaptive Perception
Quantum Information Processing

Quantum Materials

Social Interactions, Identity and Well-Being

Successful Societies

GRAD STUDENTS
SUPERVISED

The table below indicates the numbers of graduate
students and postdoctoral fellows supervised by
CIFAR program members in 2009/2010, as well as
the numbers of Ph.D. students who graduated. The
information is collected from annual program member
reports submitted to CIFAR.

POST-DOCS
SUPERVISED

PH.D. STUDENTS
GRADUATED

67 22 16
52 28 9

53 45 12
83 5 35
61 43 10
174 67 27
96 25 16
12 52 16
145 56 23
52 1 8

6o



(c) Training/Mentoring Programs

CIFAR supports the development and training of
Canada’s next generation of researchers and highly
skilled workers to help Canada stay competitive in the
global economy. The Institute implements a number

of strategies to help ensure that the innovative research
areas developed within its programs take root in Canada’s

universities and beyond.

Attendance of Students and Post-Docs at Program
Meetings

CIFAR strongly encourages Program Directors to invite
their members’ best graduate students and postdoctoral

fellows to program meetings, where they can meet

and interact with some of the internationally leading
researchers in their fields. At some meetings, students
and post-docs may have the chance to present their

own work to this distinguished audience, and often

they display their work in poster sessions, where all the
meeting participants mingle and discuss each others’
projects. It is rare for graduate students and postdoctoral
fellows to have this kind of opportunity to personally
interact with such top calibre researchers in a small and

informal setting.

In 2009 /2010, the following CIFAR programs hosted

graduate students and postdoctoral fellows at their

meetings:

CIFAR NUMBER OF STUDENTS/
PROGRAM POST-DOCS ATTENDING
Cosmology and Gravity 2
Experience-based Brain and Biological Development (3 mtgs) 433

Earth System Evolution 6

Genetic Networks (2 mtgs) 2151

Institutions, Organizations and Growth (3 mtgs) S; 7 4

Integrated Microbial Biodiversity (2 mtgs) 28; 28
Nanoelectronics (2 mtgs) 31; O

Neural Computation and Adaptive Perception 5

Quantum Information Processing (2 mtgs) 3;3

Quantum Materials (2 mtgs) 2; 81

Social Interactions, Identity and Well-Being (3 mtgs) 0;3; 3
Successful Societies (3 mtgs) 4;3;1
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Summer/Winter Schools

Three CIFAR programs regularly host summer schools
for their members’ graduate students and postdoctoral
fellows: Nanoelectronics, Neural Computation and
Adaptive Perception and Quantum Materials. Student
organizers choose leading-edge themes that are
unlikely to be covered in regular course curricula 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 that
will focus on the same or related themes, 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.

In January 2010, CIFAR’s Neural Computation and
Adaptive Perception (NCAP) program additionally
co-sponsored a winter school on machine learning

and computer vision with Microsoft Research India.
Held at the Indian Institute of Science in Bangalore,
the objective of the winter school was to equip

graduate students, faculty members and outstanding
undergraduate students with a variety of tools needed to
conduct research in machine learning and its application
to visual data processing. National and international
leaders in the field (including seven members of the
NCAP program) gave introductory tutorials, advanced
seminars and assisted in small-group discussions.
Laboratory sessions, which enabled participants to
implement and explore the taught material, were also
held. The school was attended by 8o graduate students.

The following table summarizes the student schools

hosted or co-sponsored by CIFAR in 2009/2010:

PROGRAM STUDENT SCHOOL CO-SPONSORS ATTENDANCE | LOCATION DATES
(IN ADDITION TO CIFAR)
Nanoelectronics ~ Annual Summer School  n/a 28 Edmonton, AB June 13-17, 2010
Neural Annual Summer School  n/a 32 Toronto, ON August 4-8, 2009
Computation
and Adaptive Winter School Microsoft Research 80 Bangalore, India ~ January 9-17, 2010
Perception India
Quantum 2009 Canadian QuantumWorks; 67 Toronto, ON August 17-21, 2009
Information Quantum Information MITACS; Perimeter
Processing Summer School Institute for
Theoretical Physics;
Institute for Quantum
Computing; U. of
Guelph; NSERC;
and Institute for
Transdisciplinary
Research in Quantum
Computing
2009 Canadian As above 32 Toronto, ON August 22-23, 2009
Quantum Information
Student Conference
Quantum Annual Summer School n/a 8o Montreal, QC May 3-5, 2010
Materials
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VII. Forging Strong National and International
Collaborations and Interactions

CIFAR’s objective of building on Canada’s interdisciplinary research strength is supported by a
deep commitment to maximizing opportunities for Canada’s top junior and senior researchers
to meet and work with each other and the best of their international peers. The intellectual

stimulation that comes from belonging to a network of experts from across Canada, the United
States, and a host of other countries encourages many program members to remain in Canada,

rather than pursue opportunities elsewhere. Canadian universities in turn benefit from the

high calibre students and colleagues who are drawn by the presence of a research “star”.

CIFAR nurtures and enhances interaction and collaboration opportunities among Canadian

and international researchers in a variety of ways that are discussed in the following section.

(a) Program Meetings

Every CIFAR program holds one to three meetings per
year. They are attended by program members, invited guest
speakers, and often by graduate students and postdoctoral

fellows of program members.

Program meetings are usually much smaller than a

typical academic conference. They follow a format that
provides time both for presentations — which are frequently
interrupted by lively debate — and for informal interaction.
They are an excellent forum for researchers from different
disciplines to learn about the latest developments in each
others’ fields, which may inspire them to look at their

own work in a new light. This environment is also highly

conducive to sparking new and innovative collaborations.

Program members and external reviewers commonly
say that meeting regularly, “in-person,” with the
same core participants over time is instrumental to
building a level of trust where researchers may freely
share their ideas, fully developed or not, without risk.
Naturally, disagreement does occur — indeed, a fully
open exchange of views is expected, and participants
return home with a wealth of new insights and ideas

as a result.
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In 2009/2010, the following program meetings took place:

Cosmology and
Gravity

Earth System
Evolution

Experience-
based Brain
and Biological

Development

Genetic
Networks

64

Major themes included progress in understanding
the physics and astrophysics of neutron stars;
early universe cosmology; and the emergence of

a new field called gravitational wave astronomy,
which is expected to use a new type of radiation

— gravitational radiation — to yield new and
unexpected insights about the Universe over the
next decade.

The meeting was divided into broad themes 39
focusing on coupling and feedbacks among

solid Earth and Earth surface processes; ice age

dynamics; Earth surface interactions: physical,

chemical, biological, and climate processes; secular

and abrupt changes in Earth system evolution; and

“Beyond the Earth System... and Back”.

Exploration of environmental, social and 29
developmental factors that combine to regulate

responses to brain injury during early life.

Participants discussed how socioeconomic status

affects recovery from early brain injuries, and how

effects of experience on the brain and behaviour

can be investigated using animal models.

Discussions on how developmental mechanisms 32
incorporate early experiences into brain and

biological development to shape language,

cognition and behaviour. Understanding variability

in learning, health and rates of disorders requires

a focus on early neurodevelopment in humans and

animals experiencing diverse environments.

An emphasis on how the social environment, the 33
genome and development form a highly integrated,

dynamic and responsive matrix that underlies

biological functioning and the emergence of

complex disease.

Overview and discussion of an international 62
initiative known as The Codebook Consortium,

whose goal is to identify the DNA codes that define

each level of gene regulation, along with the factors

that recognize them. Other topics included: genetic

interactions and complex traits; experimental and
computational tools for biological network analysis;

and environmental influences on biological

networks.

Key themes included: expanding genetic networks 20
to encompass naturally occurring genetic variation;
evolutionary conservation of genetic networks;

expanding the spectrum of genetic interactions:

assays and conditions; and bridging the gap

between model systems and human genome

sequence analysis.

Lake Louise, AB

Halifax, NS

Toronto, ON

Vancouver, BC

Toronto, ON

Princeton, NJ

Toronto, ON

PROGRAM HIGHLIGHTS ATTENDANCE LOCATION DATES

February 17-21,
2010

September 25-
27, 2009

November 23-
25,2009

February 1-3,
2010

June 28-30,
2010

September 26-
27, 2009

February 5-6,
2010



PROGRAM HIGHLIGHTS ATTENDANCE LOCATION DATES

Institutions,
Organizations
and Growth

Integrated
Microbial
Biodiversity

Nanoelectronics

Neural
Computation
and Adaptive
Perception

Presentation of new research contributing to
recurrent JOG themes, including the importance
of politicians’ selection and incentives; the
impact of economic factors on the formation of
institutions and beliefs; and studies of group
behaviour and its impacts.

Key topics included: mechanisms that sustain
cooperative social norms in small-scale societies;
and the development of the fiscal infrastructure
necessary to sustain a modern state.

New contributions to recurring IOG themes of
the origin of less-than-optimal institutions and
their impact on economic performance; and
analysis of factors that affect long-run economic
growth.

“Big Data” Workshop: Next generation
sequencing technologies are rapidly expanding
our capacity to access microbial genomic
information directly from environmental
samples. Experts and trainees came together

to explore problems and solutions in analyzing
environmental sequence data at different levels of
biological organization.

Eukaryotic Genome Annotation Workshop:
Explored challenges associated with the
production and analysis of ‘next-generation’
DNA sequence data; and examined the latest
computational methods for analyzing the
genomes of eukaryotic (nucleus-containing)
organisms.

Special focus on recent advances in plasmonics.
Six high profile invited speakers from around
the world presented cutting edge research in this
field. Program members also presented progress
reports on their respective research. Theoretical
and experimental progress has been rapid in a
range of areas, including graphene, molecular
and quantum electronics, and DNA.

Presentations and discussions on
nanobioelectronics, the integration of biological
components in electronic devices; and on novel
ways to compute and store information, with
emphasis on the use of electron ‘spins’.

Presentation of many different computational
systems for visual object recognition. The
systems are biologically inspired and demonstrate
state-of-the-art performance on widely used
benchmark datasets. Presentations and
discussions on the role of attention in human
vision, most specifically in understanding scenes,
and on the latest progress in solving vision
problems with computers.

47

45

74

47

36

Toronto, ON

Vancouver, BC

Montreal, QC

Vancouver, BC

Halifax, NS

Quebec City, QC

Napa Valley, CA

Vancouver, BC

October 23-
24, 2009

March 26-
28, 2010

June 25-27,
2010

May 28-30,
2010

June 2-3,
2010

November
16-19, 2009

May 10-14,
2010

December
5-6, 2009
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PROGRAM HIGHLIGHTS ATTENDANCE LOCATION DATES

Quantum
Information
Processing

Quantum
Materials

Social

Interactions,
Identity and
Well-Being

66

Focus on experimental and theoretical advances

in realizing quantum computation. Incremental
steps are bringing us closer to the realization of a
scaleable quantum computer. A key topic was ways
in which quantum information processing gives
us tools to think in new ways about problems in
physics.

An emphasis on quantum probes and quantum 35
metrology. The goal of quantum metrology is

to make highly sensitive and high-resolution

measurements of physical systems by exploiting

quantum behaviour. Discussion of using

optomechanics to achieve control over quantum

mechanical properties for macroscopic mechanical

systems and of how decoherence can be applied to

quantum metrology.

The core theme was nematic order in quantum 50
materials, with a focus on copper-oxide high

temperature superconductors. Other topics

included oxide heterostructures, iron-pnictide

superconductors, novel phases in iridium-

oxides, and the effect of interactions on quantum

oscillations.

Three main themes included iron superconductors, 135
cold atoms, and frustrated magnets. Participants

included students and postdocs who attended the

annual CIFAR Quantum Materials summer school,

organized this year by students from Sherbrooke.

Topics included new findings on the link between 22
trust and life satisfaction; happiness and income

inequality; the non-pecuniary returns to education;

testing the effect of monetary incentives on

student achievement; the role of institutions in

social capital formation; the link between business

practices, moral anger and consumer boycott;

theories of evil and tyranny; and collective guilt and

the environment.

Discussions included the relationship between 29
trust and economic development; the link between

group identity and leadership; social identity as

the key to understanding crowd behaviour; the

adverse effects of body image advertising on well-

being; within-household happiness inequality

as a predictor of divorce; income comparisons’

influence on happiness; and happiness as a goal of

public policy.

Banff, AB October 27-30,
2009

Innsbruck, Austria  May 8-12, 2010

Lac Carling, QC October 22-25,
2009

Montreal, QC May 5-9, 2010

Halifax, NS October 2-4,
2009

Paris, France March 6-8,
2010



PROGRAM HIGHLIGHTS ATTENDANCE LOCATION DATES

Social
Interactions,
Identity and
Well-Being

Successful
Societies

Junior Fellow
Academy

Research on religious identity in a coping
framework; changes in religiosity in the U.S. over
the last fifty years; the interaction between religion,
science and economic growth; an economic
framework for religion; empirical estimation of
peer effects in social networks; well-being and
acceptance in culturally diverse societies; and

the influence of propaganda and reality on the
formation of beliefs.

Program members discussed potential 26
contributions to a new collective volume that

would aim to introduce, develop, and elaborate

the concept of social resilience within the case of

the neo-liberal era. They explored how to precisely

define these terms and what level of analysis might

best illustrate these concepts at work.

Program members continued discussions focused 29
on developing their next book. The book will study

how individuals and communities effectively

respond to profound changes in their social,

economic and political environment during the

‘neo-liberal era,” which is understood as a vision

for society that emphasizes limited government,

unregulated markets and the enterprising

individual.

In dialogue with World Bank employees, members 25
debated how policy makers should enact research

on successful societies. They also identified that

societal resilience must be studied at multiple

levels of analysis in order to disentangle the

ideological and economic impacts of neo-

liberalism.

Short talks by new Junior Fellows on their 28
research. Small group discussions on strategies

for engaging in interdisciplinary research. Small

group discussions defined by common program-

related interests to explore topics for possible

short-term collaboration. Keynote address by

Dr. Neil Turok, CIFAR Fellow in Cosmology and

Gravity.

New Junior Fellows gave short talks on their 25
research. With a view to expanding their “toolkit”
of research approaches and perspectives, some
Junior Fellows presented “nails” — difficult
problems or data sets — while others presented
“hammers” — overviews of generalizable research
methods that might help others see new
approaches to problem solving. Guest speakers
Mehrdad Hariri, Ivan Semeniuk and David
Dodge respectively gave talks on influencing
science policy, communicating science to broader
audiences, and understanding the economics
crisis.

Quebec City, QC

Toronto, ON

Toronto, ON

Washington, DC

Toronto, ON

Toronto, ON

May 26-28,
2010

October 23-
24, 2009

January 15-16,
2010

May 13-15,
2010

November
9-10, 2009

June 7-8,

2010
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(b) Cross-Program Interaction

CIFAR encourages interactive relationships across
programs, as well as within them. As of June 30, 2010,
ten CIFAR program members held cross-appointments
to two or three programs, allowing them to share their
expertise more widely and to act as a conduit for the

passage of information between groups.

From time to time, as considered mutually interesting
and beneficial, programs may also hold joint meeting
sessions, and/or individual members of one program

might attend a meeting of another as an invited guest.

For instance, in 2009/2010, Junior Fellow Matt Weirauch

(Genetic Networks) attended a meeting of the Experience-
based Brain and Biological Development program, where
he presented an overview of the types of problems and
analyses to which networks can be applied, both in

biological and other contexts.

Although “ultracold matter” is now a focus area
within the Quantum Materials program, CIFAR
continues to hold separate annual workshops on the
topic, attracting members of the Quantum Materials,
Quantum Information Processing, and Nanoelectronics
programs, as well as other researchers in the Canadian
and international “cold atoms” communities. More
information about this workshop series is provided

under Section VIII (a): Exploration of New Research Areas.

CROSS-APPOINTMENT PROGRAM MEMBERS

Experience-based Brain and Biological Development — Successful

Societies

Genetic Networks — Nanoelectronics

Genetic Networks — Neural Computation and Adaptive Perception

Institutions, Organizations and Growth — Social Interactions, Identity

and Well-Being

Nanoelectronics — Quantum Materials

Quantum Information Processing — Quantum Materials —

Nanoelectronics
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Clyde Hertzman (UBC)

Eldon Emberly (Simon Fraser)

Brendan Frey (Toronto)

George Akerlof (UC Berkeley)
Roland Benabou (Princeton)

Ian Affleck (UBC)

Joshua Folk (UBC)
Guillaume Gervais (McGill)
Philip Stamp (UBC)

Alexandre Blais (Sherbrooke)



(c) Special Topic Workshops/Events

In 2009/2010, several CIFAR programs sponsored or
co-sponsored workshops or meetings that focused on a
specific topic of interest. These events brought together
small groups of program members and other invited
researchers with common interests, and provided
additional opportunities for interaction and collaboration.

PROGRAM WORKSHOP/ CO-SPONSORS ATTENDANCE LOCATION DATES
CONFERENCE THEME (IN ADDITION
TO CIFAR)
(OO CITA@25/Bond@6o0: Canadian Institute for Approx. 181 Toronto, ON May 12-16,
Gravity The Theory of the Theoretical Astrophysics; 2010
Universe and Everything  NSERC; and the Fields
in It Institute
Cosmological Frontiers in Perimeter Institute for 22 speakers Waterloo, ON June 15-18,
Fundamental Physics Theoretical Physics; 2010
AstroParticle and
Cosmology (APC)

Laboratory, France; and
the International Solvay
Institutes, Brussels

Experienced- International Aga Khan University, Approx. 15 core Vancouver, BC; September
based Brain Collaboration Workshops  Pakistan; HELP and Office participants, and Karachi, 2009 and
and Biological with AKU, Pakistan for Research, UBC plus a variable Pakistan June 2010
Development number of other

attendees.
Integrated Current Issues in Situating Science Cluster ~ Public Lectures Halifax, NS October 14-
Microbial Darwinian Theory (Atlantic Canada) 17, 2009
Biodiversity
Genetic Workshop on Developing  Going Global Innovation 4 Bangalore, India ~ December
Networks an Advanced Graduate of the Global Commerce 2009

Course in Integrative Support Program of
and Computational Foreign Affairs and
Biology at the Institute International Trade
of Bioinformatics in Canada

Bangalore, India
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PROGRAM

Nanoelectronics

Neural
Computation
and Adaptive
Perception

Quantum
Information

Processing

Quantum
Materials

Social
Interactions,
Identity and
Well-Being
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WORKSHOP/
CONFERENCE
THEME

Joint Meeting with the
Institute of Physics,
Chinese Academy of
Sciences

Fourth Annual
Workshop for Women
in Machine Learning
(WiML)

Deep Learning
Workshop with the
Gatsby Computational
Neuroscience Unit

Conference on Quantum
Information & Quantum
Control III

Workshop on
Quantum Information
Processing with Spins
and Superconductors

Supersolids Banff 2009

Canadian Economics
Association Conference
2010

CO-SPONSORS ATTENDANCE LOCATION
(IN ADDITION

TO CIFAR)

Institute of Physics, Chinese 21 Beijing, China

Academy of Sciences

Committee on the Status 60-75 Vancouver, BC
of Women in Computing

Research; Facebook; PASCAL

2; Google; Anita Borg Institute

for Women and Technology;

Neural Information Processing

Systems Foundation; DEShaw

& Co.; Willow Garage;

Empowering Leadership; and

IEEE Women in Engineering

Gatsby Charitable Foundation 47 London, UK

QuantumWorks; University of 106 Toronto, ON
Toronto; Center for Quantum

Information and Quantum

Control; and the Fields

Institute

Institute for Quantum 23 Waterloo, ON
Computing, University of
Waterloo; and QuantumWorks

University of Alberta, Faculty 44 Banff, AB
of Science, and Theoretical

Physics Institute; Pacific

Institute for Theoretical

Physics; Cyromech; and

UMass Amherst
Export Development Canada; Approx. goo  Quebec City,
U. Laval; Le Petit Séminaire QC

de Québec; Government

of Quebec; CIREQ; Centre
interuniversitaire sur le risque,
les politiques économiques

et l'emploi (CIRPEE); Bank

of Canada; Dean of Arts
Development Fund

DATES

March 811,
2010

December 7,
2009

July 8-10,
2009

August 24-
27,2009

May 17-19,
2010

July 31-
August 4,
2009

May 28-30,
2010



(d) International Participation

The countries in competition with Canada for
discoveries, innovations and people have been increasing
their investments in research and development broadly,
with many of these investments being informed by a
national strategy. Although the national commitments
to advanced research vary widely, depending on the
state of university research, economic conditions and
political priorities, the increase in research funding
more broadly in countries such as Brazil, India and
China is inexorable. Such countries will continue their
ascendance as future research leaders and potential
international research collaborators.

In 2007, CIFAR made it a strategic priority to expand its
global reach and extend its international participation.
The ability to engage Canada’s best researchers with the
best in the world is one of CIFAR’s unique strengths.
Furthermore, the CIFAR model of focused fundamental
research supported with five-year commitments of
resources continues to be an essential mechanism to

compete internationally for the best people and ideas.

In 2009 /2010, the Institute explored different models
for deeper institutional engagement on the international
front, and the experience gained will be used to prioritize
and refine our strategic goals. Highlights of CIFAR’s
international efforts during the year are summarized in
the following tables:

INTERNATIONAL PARTICIPANT HIGHLIGHTS IN 2009/2010

New International Program Appointments

«  44% of new members appointed to CIFAR’s programs in 2009/2010 were based outside of Canada
(in the United States, the United Kingdom and Switzerland).

« 77% of CIFAR’s advisory committee members are based outside of Canada, and the past year saw the

appointment of new members in Japan, Switzerland and the United States.

International Program and Advisory Committee Members

« During 2009/2010, the total number of international researchers involved in CIFAR’s programs, both

as program members and advisors, remained constant at 45%.

International Guests at Program Meetings

« 174 international invited guests from 17 countries attended CIFAR program meetings in 2009/2010:

United States
France
Austria
Germany
Israel

Japan

United Kingdom

Switzerland
Australia

China & Taiwan
Sweden

Chile

New Zealand
Belgium
Finland
Netherlands
Singapore
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INTERNATIONAL RESEARCH MEETINGS AND COLLABORATIONS IN 2009/2010

CIFAR Meeting with the Institute of Physics, Chinese Academy of Sciences

- CIFAR continued its assessment and targeted strengthening of international relationships by
collaborating with the Institute of Physics (IOP) of the Chinese Academy of Sciences on a three-day
workshop held in Beijing in March 2010. The workshop brought together seven researchers from
CIFAR’s Nanoelectronics and Quantum Materials programs with their counterparts at the IOP.

« In follow-up, a number of IOP researchers have been invited to attend CIFAR program meetings in the
fall of 2010, and plans are underway to provide students supervised by both IOP and CIFAR researchers

with opportunities to collaborate in their hosts’ laboratories for short visits.

« In addition to the research-focused workshop, CIFAR staff met with several research-related institutions
and organizations, including:
« Institute for Advanced Study, Tsinghua University
- Beijing Association for Science and Technology (BAST)
» National Natural Science Foundation of China (NSFC)

Winter School with Microsoft Research India

« CIFAR’s Neural Computation and Adaptive Perception (NCAP) program and Microsoft Research India
co-sponsored a winter school on machine learning and computer vision, which was held at the Indian
Institute of Science in Bangalore, India from January 9-17, 2010. The objective of the winter school was
to equip graduate students, faculty members and outstanding undergraduate students with a variety
of tools needed to conduct research in machine learning and its application to visual data processing.
National and international leaders in the field (including seven members of the NCAP program) gave
introductory tutorials, advanced seminars and assisted in small-group discussions. Laboratory sessions,
which enabled participants to implement and explore the taught material, were also held. The school
was attended by 8o graduate students.

Potential Partnerships with Researchers in India

« CIFAR provided funding to Fellows and Scholars of the Genetic Networks program and their trainees
and collaborators to develop an advanced graduate course in Integrative and Computational Biology.
The course focused on computational approaches to the analysis and interpretation of large-scale
biological datasets. This effort builds on an already successful collaboration between the Institute for
Bioinformatics in Bangalore and the Genetic Networks program. This initiative is part of the “Canada-
India Industry and University Collaborations in Health and Energy” project led by the University of
Toronto and supported by Going Global Innovation of the Global Commerce Support Program of

Foreign Affairs and International Trade Canada.
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INTERNATIONAL RESEARCH MEETINGS AND COLLABORATIONS IN 2009/2010

Potential Partnerships with Researchers at Aga Khan University in Pakistan

« CIFAR sponsored several Experience-based Brain and Biological Development (EBBD) program members,
including Junior Fellow Jelena Obradovic, to travel to Pakistan in June 2010 to explore potential research
collaborations with faculty members at Aga Khan University (AKU) in Karachi. They met with researchers
from AKU’s Human Development Program, including Dr. Zulfiqar Bhutta, Chair of Pediatrics and Child
Health at AKU. Dr. Bhutta is a leading international investigator working on child mortality. His group
has fielded a community/nutritional intervention that, in a randomized controlled trial, is reducing infant
mortality in rural Pakistan by 15-20% against a backdrop of 450,000 under-five child deaths per year in
that country. The potential collaboration between CIFAR and the AKU, which would focus particularly
around issues of genetic influences on variability in intervention response, would be an unprecedented
opportunity to study neurobiological processes underlying the quality of development and adaptation in

economically disadvantaged children living in rural Pakistan.

Interactions with European Researchers

« CIFAR’s program in Quantum Information Processing (QIP) held its 2010 spring meeting in Seefeld,
Austria, near Innsbruck. The location chosen to facilitate stronger research collaborations between QIP
and European researchers. There was a particular focus on establishing contact with investigators from
the Austrian Institute for Quantum Optics and Quantum Information (IQOQI) based at the universities
of Innsbruck and Vienna, as well as investigators from other European centres. The meeting was
highly successful, attracting nine invited guest speakers who gave outstanding presentations on recent

experimental work.

« The Social Interactions, Identity and Well-Being (SITWB) program meeting in March 2010 was held in
Paris, France. The meeting was devoted entirely to hearing from six European scholars working in the
SIIWB topic areas.

« InJuly 2009, the Neural Computation and Adaptive Perception (NCAP) program ran a very successful joint
workshop on “Deep Learning” with the Gatsby Computational Neuroscience Unit at University College
London. The workshop costs were shared between CIFAR and the Gatsby Unit.

Joint Meeting on Cellular Decision-Making (USA and UK)

« CIFAR Vice-President, Research, Mel Silverman, organized a Cellular Decision-Making workshop in May
2010 in collaboration with the U.S. National Science Foundation, the U.K. Engineering and Physical
Sciences Research Council and the U.K. Biotechnology and Biological Sciences Research Council. The
workshop brought together 34 researchers from the three countries in a three-day workshop held in

Arlington, Virginia.
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INTERNATIONAL PARTICIPATION HIGHLIGHTS IN 2009/2010

Other International Connections

« CIFAR President & CEO, Chaviva Hosek, is a Member of the Governing Council of the Central

European University in Budapest, Hungary.

« CIFAR Senior Vice-President, Research, Pekka Sinervo, attended the World Science Forum in
Budapest in November 2009, a biennial event bringing together science leaders, senior government

officials and academic leadership from around the world.

« Dr. Sinervo also organized, in March 2010, a meeting with the Secretary General of the European
Research Council, Dr. Andreu Mas-Colell, to discuss potential collaborations with research agencies

in Europe.

« CIFAR staff members attended the annual meeting of the American Association for the Advancement
of Science (AAAS) in February 2010 in San Diego, CA. To make most effective use of CIFAR resources,
the Institute has partnered with other Canadian science and technology organizations to be part of the
Canadian presence at the 2011 AAAS meeting, and to take a more active role in the planning of the 2012

AAAS meeting in Vancouver.

« Following consultation with members of CIFAR’s Quantum Materials program, the Institute entered
into a three-year agreement with the International Institute for Complex Adaptive Matter (I2CAM).
The agreement will allow CIFAR researchers to be involved in hosting and attending workshops and
summer schools under the umbrella of I2CAM. The success of this initiative will be evaluated at the

end of the agreement.
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INTERNATIONAL PARTICIPATION HIGHLIGHTS IN 2009/2010

Program Members Collaborating with Scholars Around the World

« In addition to the aforementioned CIFAR-initiated efforts, program members reported in 2009/2010
that they are actively collaborating with scholars based in the following countries outside of their own
countries of residence:

COUNTRY OR NO. OF COUNTRY OR NO. OF
REGION PROGRAM REGION PROGRAM
MEMBERS MEMBERS

Africa Oceania

South Africa Australia
Uganda New Zealand

The Americas Asia

Argentina China & Taiwan

evall India

Columbia Israel

Mexico Japan

Puerto Rico Korea

USA Nepal
Philippines
Saudi Arabia
Singapore

Europe

Austria
Belgium
Czech Republic
Denmark
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Netherlands
Norway
Poland
Russia
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Ukraine
United Kingdom




(e) Participation in the Broader Canadian Research Community

Some senior staff members of CIFAR hold voluntary

leadership roles in other organizations that are working

to strengthen the Canadian research environment:

In 2009 /2010, Chaviva Hosek, President and CEO, was

an active participant in the following research-related

national organizations:
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Trudeau Foundation — Member, Board of Directors
http://www.trudeaufoundation.ca/welcome
Leading Edge Endowment Fund (LEEF) British
Columbia — Director
http://www.leefbc.ca/index.htm

McLaughlin Centre for Molecular Medicine/U of
Toronto — Member, Oversight Committee
http://www.mclaughlin.utoronto.ca/home.htm
Mount Sinai Hospital - Member, Board of Directors
and Member, Research Committee
http://www.mountsinai.on.ca/

Toronto Region Research Alliance (TRRA) —
Member, Board of Directors
http://www.trra.ca/en/index.asp

Waterloo Global Science Initiative (WGSI) —
Member, Advisory Council
http://www.science.uwaterloo.ca/news/world-

science-gathering-in-waterloo-in-2011

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

was active in the following national organizations:

Natural Sciences and Engineering Research
Council (NSERC) — Chair, E.W.R. Steacie Memorial
Fellowship Selection Committee
http://www.nserc-crsng.gc.ca/Prizes-Prix/Steacie-
Steacie/Index-Index_eng.asp

National Research Council (NRC) — Member, Steacie
Prize Selection Committee
http://www.steacieprize.ca/

University of Alberta — Chair, External Review
Committee for the Faculty of Science
http://www.science.ualberta.ca/

Baycrest Academic Health Science Centre — Chair,
Academic Advisory Committee, and Member, Board
of Directors

http://www.baycrest.org/

Members of the CIFAR Staff are involved in the

following organizations and initiatives:

« Canadian Science Policy Conference, Sponsor

(October 2009)

http://sciencepolicy.ca/

Quantum Works, Member, Management Committee
http:/ /www.quantumworks.ca/section/view/
American Association for the Advancement of
Science (AAAS), Member, Canadian Partners
Committee

http://www.aaas.org/



VIII. Exploration of Next Big Questions

(a) Exploration of New Research Areas

CIFAR is continuously seeking out new fields in which to
break ground. In particular, the Institute looks for topics
of global significance that could benefit from pioneering
approaches developed through the collaboration of experts
from diverse disciplines. Such topics should also have

the potential for top-level Canadian participation within a
network of international peers. Ideas for exploration are
suggested by the Institute’s community of researchers and

by their colleagues and peers around the world.

Once identified, CIFAR investigates new research areas
through a series of workshops. In some instances,

a task force of experts is appointed to probe a highly
complex theme from various angles in search of a well-
defined fundamental question that could potentially
become the focus of a future CIFAR program. An
evolving roster of top Canadian and international
researchers from different relevant disciplines is invited
to contribute to this process. If an overarching research
question emerges that could be feasibly tackled with an
innovative interdisciplinary approach, a core group of
participants is invited to develop a program proposal for
the Research Council and Board’s consideration.
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Three explorations of this nature were active in 2009/2010:

CELLULAR DECISION-MAKING

Task Force Members:

+ Eldon Emberly, Simon Fraser U.
« Mel Silverman, CIFAR VP Research
» Edward Cox, Princeton U. (CIFAR Research Council)

Background:

- Life can be thought of as a system that can independently replicate the information it contains. Cells
are the simplest living systems that can autonomously generate all of their own parts and replicate.
In carrying out this process, cells respond to external and internal conditions by making decisions
about how they should behave. These decision processes are implemented biochemically: networks of
biochemical components use cascades of chemical reactions to respond to input signals with appropriate
chemical outputs. Making correct decisions thus relies on a cell being able to measure, store and process
a milieu of chemical information.

« A growing number of researchers, both in Canada and internationally, are pursuing fundamental
questions about exactly how cells carry out the decisions that govern their fate. However, progress is
being hindered in part because there is a poor framework for forming collaborative interactions. The
field requires the integration of techniques from scientific disciplines that have not interacted much in

the past.

« A group of Canadian researchers led by Eldon Emberly, a Scholar in CIFAR’s Genetic Networks and
Nanoelectronics programs, submitted a brief proposal on this topic in 2007. A number of members of
CIFAR’s Integrated Microbial Biodiversity and Genetic Networks programs also share some interest in this
area of research.

« An initial exploratory workshop was held in Toronto in June 2008. Twenty-six Canadian and
international participants discussed state-of-the-art techniques for both the measurement and modeling
of cellular decision processes and the challenges that lie ahead. Progress in these areas could have
far reaching impacts, from basic biological research to the re-engineering of cells for medical and

environmental purposes.

Activity:

« A second workshop was held in April 2010 in Arlington, Virginia in collaboration with the United States
National Science Foundation, the Engineering and Physical Sciences Research Council (EPSRC) and the
Biotechnology and Biological Sciences Research Council (BBSRC) in the United Kingdom, all of which
have an interest in promoting interdisciplinary research in this area. The workshop brought together
27 individuals from the three sponsoring nations. All participants reported meeting others with whom
they would not have traditionally crossed scientific paths, and some new collaborations have resulted.
The workshop expanded on themes introduced in the 2008 meeting, with further emphasis on cells as

information processing systems.
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HUMAN-ENVIRONMENT INTERACTIONS

Task Force Members:

o Andrew Bush, U. of Alberta

. Mark Collard, Simon Fraser U.

« Pekka Sinervo, CIFAR Senior VP Research
« Barry Smit, U. of Guelph

- Andrejz Weber, U. of Alberta

. Andrew Weaver, U. of Victoria

Background:

« In2008/2009, CIFAR began discussions with several Canadian research groups about a potential search

into the effects of climate on human development, from both anthropological and cultural perspectives.

« Atits first planning meeting in December 2009, the task force decided to direct this exploration toward
identifying the main factors in the interactions between humans and the environment across time and
space, and gaining insights from past human-environment interactions to help us cope with current and
future environmental change.

o The task force identified the following questions for further discussion:
« Which environmental factors have had the greatest impact on human evolution and dispersal?

« How did past societies interact with the environment and to what extent did environmental changes lead
to the rise and fall of these societies?

. Why were some past societies more resilient than others in the face of environmental change?

« What are the roles of institutional and individual decision-making in determining past societies’
responses to environmental change?

« Based on our knowledge of past human-environment interactions, how vulnerable are different

contemporary societies likely to be to the effects of environmental change?

Activity:

« The first Human-Environment Interactions workshop was held in Vancouver in May 2010. Twenty
researchers from five countries participated, representing such fields as earth, atmospheric, ocean
and environmental sciences, anthropology and archaeology.

« A second workshop is planned for October 2010 in Vancouver.
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Task Force Members:

« Penelope Codding, CIFAR Associate VP Research

 John Cullen, Dalhousie U.

« Ken Denman, Canadian Centre for Climate Modelling and Analysis and U. of Victoria
« Tom Pedersen, U. of Victoria

Background:

- In 2007, CIFAR began to explore the area of ocean sciences, with a general focus on the role of nitrogen.
The nitrogen cycle’s intimate links to other element cycles in the ocean make it an important and

interesting control mechanism for the ocean. Some key questions related to this topic include:

« What are the consequences of human influences on the marine nitrogen cycle for marine
biogeochemistry and ecology?

. What is the impact of altering the distribution of nitrogen and accelerating the cycle?

« How sensitive are the other element cycles — carbon, iron, phosphorus and silicon — to changes in the
nitrogen cycle?

« How well can organisms adapt to changes in these cycles?

o The first two Oceans workshops were held in February and November 2008, in Vancouver and Toronto,
respectively. Each brought together international groups of researchers, representing divergent approaches
to studying the ocean, using the nitrogen cycle as a common touchstone. Specific areas of expertise
included oxygen minimum zones, climate/weather modeling, microbiology, and the coastal ocean.

Activity:

« A third workshop took place in Montreal in November 2009. Twenty researchers from seven countries
participated. The aim of the workshop was to generate more focused discussions on the human
perturbations of the nitrogen cycle. New participants contributed particular expertise in atmospheric
chemistry, land use and coastal systems, nitrogen isotopes and microbiology. Discussions focused on three
distinct time periods: (a) “1950 to present” — historical records and assessment of today’s N-cycle; (b) “2050”
— meaningful projections for the near future; (c) “2150” — model scenarios.

« A fourth workshop was held in May 2010, also in Montreal, bringing together 18 researchers from six
countries. Participants gave tutorials on several new tools that have potential to improve our understanding
of the nitrogen cycle, including N-cycle models, isotopic/isotopomer studies, molecular biology and marine
genomics. Participants also developed plans for a vision paper to provide the scientific community with an
integrated assessment of recent findings and a clear picture of key questions about the N-cycle that should
be targeted for further exploration.
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CIFAR’s goal is to support and strengthen Canadian
talent in emerging, cutting-edge research areas

of importance to Canada. Sometimes workshops

or workshop series are designed to bring together
Canadian and international leaders for the purpose

of sharing and advancing knowledge across as many

facets of the overall emerging area as are deemed
important by the participants. The workshops are
led by a CIFAR-appointed organizing committee of

outstanding Canadian researchers.

Two such explorations were pursued in 2009/2010:

ASTROBIOLOGY

Organizing Committee Members:

- Ralph E. Pudritz, McMaster U.

. Barbara Sherwood Lollar, U. of Toronto
« Greg F. Slater, McMaster U.

« Lyle G. Whyte, McGill U.

Background:

« Inresponse to an initiative promoted by several senior Canadian scientists involved with the Canadian

Space Agency, as well as researchers in CIFAR’s Integrated Microbial Biodiversity and Earth System Evolution

programs, CIFAR hosted a workshop in April 2009 focused on Astrobiology.

- Astrobiology seeks to answer one of the most fundamental human questions: “Are we alone?” That is,

did life arise more than once in the universe? Proposing that this question can best be addressed via

scientific inquiry into the evolution of planetary systems and of life, the workshop brought together leading

researchers in relevant subdisciplines of earth science, planetary science, and molecular biology and

biochemistry.

« Key themes explored at the workshop were: (1) Environments of Life — What is the range of environments
in which life may have arisen? (2) Signatures of Life — What evidence of activity does biology leave behind,
and can we use information gleaned from analogue sites on Earth to search for life on other planets? And
(3) Capabilities of Life — What is considered to be a habitable environment? How does life respond to

environmental changes and/or stress?

Activity:

« In 2009/2010, planning took place for a second workshop to be held in Toronto in October 2010.
Participants will again include scientists from the Canadian Space Agency, NASA, and CIFAR’s programs
in Integrated Microbial Biodiversity, Earth System Evolution and Cosmology and Gravity.
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ULTRACOLD MATTER

Organizing Committee Members:

o Kirk Madison, U. of British Columbia
+ Aephraim Steinberg, U. of Toronto

« Joseph Thywissen, U. of Toronto

« Fei Zhou, U. of British Columbia

Background:

« The purpose of this exploration is to nurture the development in Canada of a rapidly emerging new
line of research that closely aligns with interests in CIFAR’s programs in Quantum Materials, Quantum
Information Processing and Nanoelectronics.

o Ultracold matter can be described as collections of atoms or molecules cooled down to the lowest
temperatures in the universe (some billionths of one degree above absolute zero). Ultracold atoms have
attracted the attention of researchers because they exhibit novel collective properties and because essentially
everything about them can be controlled, especially their interactions. Research on the physics of ultracold
atoms has opened the door to new, and previously inaccessible, states of matter, and it is allowing previously

esoteric “thought experiments” to now be realized in the laboratory.

« As aresult of this exploration, the Quantum Materials program has incorporated ultracold matter research

as one of its key focus areas since 2006.

Activity:

« CIFAR will continue to support separate annual cold atoms workshops to help build synergies between the
small Canadian “ultracold atoms” community and international research leaders. The workshops continue
to attract members of the other CIFAR programs mentioned above, especially those interested in possible

applications to quantum computing.

« CIFAR’s fifth workshop on this topic was held in August 2009.
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Humanities Initiative

CIFAR has supported research programs in the

social and natural sciences, and its research model

has been very successful in pushing intellectual

and knowledge boundaries in these areas. However,
despite explorations and searches that had significant
humanities engagement, CIFAR has not to date
identified a research program in the “core” of the
humanities. In order to understand how CIFAR would
best support advanced research in these areas, a member
of CIFAR’s Research Council prepared a green paper on
the nature of advanced research in humanities. Using

it as a framework, CIFAR organized a discussion with
senior humanities researchers drawn from institutions

across North America in May 2009.

The two-day meeting concluded that CIFAR could play

a role in the humanities, though its approach would
have to be appropriately flexible to accommodate how
humanists understand and perform knowledge creation.
The meeting participants recommended the creation

of an ad hoc Steering Committee that would undertake
the process of identifying in detail how CIFAR should

approach and support advanced humanities research.

This Steering Committee has been assembled and is

comprised of the following members:

« Jonathan Arac, Dept. of English, U. of Pittsburgh;
Successful Societies Advisory Committee

« Thierry F. Belleguic, Dept. of Literature, Laval U,;

« Brian Cantwell Smith, Faculty of Information
Studies, U. of Toronto; CIFAR Research Council

« Penelope Codding, CIFAR Associate Vice-President,
Research

« Brett de Bary, Dept. of Asian Studies, Cornell U.

« Marjorie Garber, Dept. of Visual and Environmental
Studies, Harvard U.

« Robert Gibbs, Dept. of Philosophy, U. of Toronto

« Denise Gigante, Dept. of English, Stanford U.

« Wlad Godzich, Dept. of Literature, U. of California
at Santa Cruz; CIFAR Research Council

« Sherrill Grace, Dept. of English, U. of British
Columbia

- Wayne McCready, Calgary Institute for the
Humanities, U. of Calgary

« Pekka Sinervo, CIFAR Senior Vice-President,

Research

The Steering Committee met in December 2009, and
following a telephone conference in April 2010 its
members recommended that the Institute proceed with
several pilot projects in the next year. Work on refining
these projects and identifying task force members was

underway as of June 2010.
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(b) Implementation of New Research Programs

Much of today’s leading-edge research explores topics

at the intersections between disciplines. CIFAR has
unique strength in focusing entirely on complex
research questions that often require an interdisciplinary

approach to the discovery of answers.

Ideas for new research programs are conceived and
developed in an exploratory process that is described
in the preceding section of this report. If a complex,
core question emerges from the search process, the
leading participants are invited to present a proposal to
the Research Council. If the Council is in favour, then
the proposal goes to the Board of Directors for a final

decision.

In 2009/2010, no new programs were initiated.

PRIMARY CONSIDERATIONS

FOR ASSESSING A NEW
PROGRAM PROPOSAL

« The degree to which the questions a program
proposes to pursue are intellectually important,
fundamental, highly developed, complex and
ahead of the times.

« The availability of outstanding researchers based
in different Canadian universities and research

entities.

o The availability of one (or more) individuals
with outstanding leadership skills to be Director

and possibly Associate Director of the program.

« The priority of funding research areas where
CIFAR’s dollars would make a substantive
difference.
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(c) Understanding CIFAR’s Research Model

In 2009/2010, the Institute completed an ethnographic
research project on the CIFAR research model.
Ethnography is the qualitative description of human
social phenomena based on observation and interviews.
The project included CIFAR as the primary institute
under study, with the MacArthur Foundation and the

Santa Fe Institute as comparator organizations.

The study was undertaken by Successful Societies

Fellow and Co-Director Michele Lamont and her
colleagues from the Interdisciplinary Studies Program
at Harvard University. Entitled “Fostering Successful
Interdisciplinarity and the Crystallization of Shared
Cognitive Platforms,” the project investigates, analyzes,
documents and describes the CIFAR model. It also
compares and contrasts the CIFAR model with those of
other Institutes and organizations, and against findings

of a literature review.

Four of CIFAR'’s interdisciplinary research programs
were studied and compared with their counterparts at
MacArthur and Santa Fe. They include:

- Social Interactions, Identity and Well-Being
« Successful Societies
- Institutions, Organizations and Growth

« Genetic Networks

CIFAR received the research group’s completed study
in 2010, and the findings are now being reviewed by the

Institute’s management team.



CHAPTER THREE:
ADVANCEMENT AND COMMUNICATIONS

I. Introduction

The CIFAR Advancement and Communications Department oversees the

fundraising, communications and outreach activities of the Institute.

Activities include: cultivating, soliciting and stewarding
private and public sector partners; working with
volunteers and various committees of the Institute;
communications initiatives such as Scope e-Newsletter,
Reach magazine and the Annual Report; outreach and
donor events; and research on prospective and existing

donors in preparation for meetings.

The Advancement and Communications office

works closely with the Institute’s President and CEO,
Chairman and volunteers to effectively broaden

the Institute’s base of support and disseminate
information about CIFAR’s research to as broad an
audience as possible. The department coordinates all
of its activities to support the overall strategic goals of
the organization.
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I1. Advancement

In 2009/2010, CIFAR raised a total of $9.43 million
from private sector and provincial grants: $2.67 million
came from 239 private sector donors, $6.56 million
came from four provincial donors and $206,000 came
from sponsorship. Additionally, $5 million came from

the federal government.

(a) Private Sector

In 2009/2010, CIFAR raised a total of $2.67 million
from the private sector against a budget of $2.50

million.

« The additional $170,000 raised in private sector
revenue can be attributed both to individual annual
renewal donors increasing their personal giving
this year and to $25,000 in pledge renewals that

had not been previously budgeted.

« CIFAR continued to solicit event attendees and
other prospects for first-time gifts. Fundraising
messaging focused on the value CIFAR adds to
the Canadian research community, as well as the

country’s knowledge economy.
(b) Provinces
$6.56 million was raised against a budget of $6.00
million. The difference is the result of a renewed

$1.8 million grant over the next three years from the
province of Alberta.

86

(c) Federal

Federal funding is ongoing at $5 million per year until

2011/2012.

The following table provides an overview of

fundraising highlights:

2009/2010

Private Sector Donors 239
Corporations 22
Foundations 34
Individuals 183

Renewal Rate 69%

Same donation amount

as previous year 36%
Increased amount 24%
Decreased amount 8%

Renewed Donors 165

New Donors 75

Provincial Donors 4
Alberta $655,000
British Columbia $2,000,000
Ontario $3,400,000
Quebec $500,000

Board Donors 18

$288,601

Board donations



II1. Events

CIFAR’s events allow the Institute to engage and cultivate
new prospective donors, as well as recognize and steward
existing ones. Through events, we apprise donors of the
research progress their funding supports. Donors hear
research presentations by program members, as well as
Institute updates from CIFAR representatives.

Whether they take the form of a lab tour, dinner, or
lecture, events serve as a means of stewarding CIFAR’s
existing community of donors, as well as cultivating new
donors, friends and supporters. They allow CIFAR’s
extensive network to remain engaged through regular
research updates within the specified area of interest

or first-hand tours of some of the world’s first-class
laboratory facilities. These activities provide opportunities
to build relationships and expand the Institute’s base

of contacts, donors, friends, and prospects, as well as

maintain existing ones.
Event highlights in 2009/2010:

« Three “Appetite for Discovery/Thirst for Knowledge”
events were held in Calgary, Toronto and Montreal,
during which CIFAR researchers presented updates

on their work in intimate and interactive settings.

« One stewardship event was held for individuals and
organizations who have given over $100,000 to
CIFAR in their lifetime. The “Lunar Circle” dinner
featured three CIFAR Junior Fellows in a debate-
style presentation highlighting a question related to
each of their areas of research. Ryan Adams from the
Neural Computation and Adaptive Perception program
asked “How Do We Think?”, Arjumand Siddiqi from
the Successful Societies program asked “How Do We
Achieve Equality in Human Development?” and
Bill Coish from the Quantum Information Processing
program posed the question, “How Can Quantum

Physics Transform Information Technology?”

« CIFAR partnered with Glendon College, the Bank
of Montreal (BMO) and the Royal Bank of Canada
(RBC) in events that featured CIFAR program
members communicating their research to targeted
audiences. The Glendon College event featured three
of CIFAR’s world-renowned economists: George
Akerlof (Co-Director of the Social Interactions, Identity
and Well-Being program), Tim Besley (Associate of
the Institutions, Organizations and Growth program)
and Pierre Fortin (Member of CIFAR’s Board of
Directors and SIIWB advisory committee member).

« Asa donor benefit, BMO senior managers were
invited to a luncheon featuring Clyde Hertzman,
Fellow of CIFAR’s Experience-based Brain and
Biological Development, a program that they funded at
the time.

« Similar to the BMO event, RBC senior managers

were invited to a presentation by Tim Besley.

« CIFAR also supported a book launch celebrating
a new collaborative book from members of the
Successful Societies program. Featuring a panel
discussion with Peter Hall (Co-Director), Michele
Lamont (Co-Director) and Peter Evans (Fellow),
this event served multiple purposes. In addition to
promoting the new book, which captured much of
the latest research of the Successful Societies program,
it cultivated current donors, introduced new
prospective donors to CIFAR, and was a means of

knowledge transfer to key audiences.
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As opposed to hosting an annual spring dinner,
CIFAR took the opportunity in April 2010 to host a
cocktail reception to launch the national public event
series, Next Big Question. This exclusive evening
featured renowned CIFAR economists John Helliwell
(Co-Director, SIIWB program) and Joel Mokyr (I0G
advisory committee member) in conversation with
Board Vice-Chair, David Dodge. Dr. Dodge’s role as
incoming Chairman of the Board of Directors was also
announced at this event.

Continuing on the success of 2007’s Next Big Question
tour, April 2010 also saw the launch of CIFAR’s second
major event series. The Next Big Question tour again
featured a series of lively debates and discussions
touching on the many issues emerging from the world
of advanced research. Truly a national series, the event
made stops in Halifax, Ottawa, Vancouver, Edmonton,
Calgary, Montreal and Toronto. Each location featured
three researchers from each of CIFAR’s twelve
programs debating why their question, one from

each research program, was the “Next Big Question”.

CIFAR’s media partnerships resulted in:

« $135,000 worth of donated advertising.
« Interviews on local CBC stations across the country.

« The foundations for long-term relationships with
two major media organizations, whose readers and
listeners have been identified as one of CIFAR’s key

target audiences.
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I'V. Donor Relations

Donor relations activities make up a significant portion
of the work of the Advancement and Communications
Department. These activities include outreach,
cultivation, solicitation, stewardship and recognition

initiatives.

The following are a few selected highlights of this work

from 2009/2010:

« In2009/2010, donors received a thank you letter
from Clyde Hertzman, cross-appointed Fellow of the
Successful Societies and Experience-based Brain and
Biological Development programs, thanking them for
their support of CIFAR.

. CIFAR distributed a brochure with recent
newspaper headlines about our researchers’ work.
The brochure also featured a tear-off donation form

to encourage donations.

« CIFAR held 12 face-to-face meetings with federal and
provincial government officials.

« One-on-one stewardship meetings were held with

donors giving $50,000+.

CIFAR sent 15 reports to donors who pledge their
support to the Institute. In the case of designated
gifts, the reports detailed the accomplishments of the
program during the previous fiscal year. Reports on
undesignated gifts provided a more general update
on CIFAR’s accomplishments, plus highlights from

some of the programs.

CIFAR sent 14 proposals and letters of intent for
support to prospective donors and donors whose
pledges had expired.

Every quarter, CIFAR e-mailed or mailed Media
Clippings (articles and journal clippings) to donors
who requested additional information on specific

CIFAR programs.

CIFAR also sent $2,500+ donors a copy of a new
book, called Identity Economics, by SITWB Co-Director
and Nobel Laureate George Akerlof and SITWB
Fellow Rachel Kranton.

Several donors were prominently featured in articles
in CIFAR’s Reach magazine.
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V. Capital/Endowment Campaign

In 2009/2010, the campaign strategy and plan were
developed and refined, including revenue projections
and budget.

A financial model was also developed to support our
fundraising strategy with the objectives:

« To re-calibrate the public-private sector funding split;

« To build capacity by growing our annual research

resources and activities;

- To create sustainability: to establish a sustainable

base by growing our endowments.

Richard W. Ivey was recruited as the Campaign Chair
and five members were recruited to the campaign cabinet
with regional representation by June 2010.

Twelve cultivation/solicitation meetings were held
with members of the CIFAR “family” (Board, Council
of Advisors, Directors Emeriti) to test the campaign
strategy and fundraising model and seek their financial

commitment to the campaign.
Four prospect review sessions were held to gather

additional info on top prospects, as well as additional

names of prospective donors.
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$2.75 million in pledges were committed to unrestricted
endowment. $75,000 in revenue was received.

The Case for Support messages were aligned with the
organizational communications strategy and campaign

key messages were developed.

The campaign priorities were identified and tested in

initial meetings.
The next steps include:

i.  Determining key projects and packaging

ii. Writing and designing project descriptions

iii. First meeting of campaign cabinet

iv. Training of campaign volunteers

v.  Qualifying prospects already identified

vi. Developing customized proposals and building
templates, as appropriate

vii. Determining communications collateral needs

viii. Identifying and recruiting additional campaign
volunteers, as needed

ix. Developing and executing prospect strategies
(ongoing)

x. Benchmarking reviews quarterly



VI. Communications, Publications and Outreach

Communications staff supported the Institute’s
strategic plan and the approved goals of the
organization. Communications initiatives touched

on almost every part of CIFAR operations, providing
materials and strategies for Advancement, Programs,
the President’s Office and Finance. The major activities

were as follows:

CIFAR created two major publications in the
2009/2010 year: a special edition of its flagship
Reach magazine that served as a companion to

Next Big Question, and an Annual Report entitled
The Exploration Edition. This theme was consistent
with CIFAR’s Institute-wide branding as a centre of

intellectual exploration.

CIFAR achieved greater efficiency and consistency by
coordinating annual-report activities for a number of
“accountability documents,” so as to achieve maximum
clarity and unified messages with minimum staff

resources.

CIFAR also completed the Frontiers of Human
Knowledge campaign, which began in April 2009.
This twelve-month campaign included print postcards
mailed at the beginning of each month to donors as a

stewardship initiative.

Both Frontiers of Human Knowledge and Next Big
Question were supported by microsites and e-mail
campaigns. CIFAR also maintained its ongoing
electronic presence via its main website, Scope, and

social media marketing.

President and CEO Chaviva M. Hosek delivered

the prestigious E. G. King Lecture to the University

of Alberta’s Faculty of Medicine and Dentistry in
December 2009. Her speech on the subject of “Health

as a Social Phenomenon” was well received.

As part of CIFAR’s ongoing efforts to make its
communications activities more efficient, effective
and consistent, the organization undertook an
external assessment of its communications materials
and processes. This assessment led to a number of
recommendations that CIFAR has already begun to
implement. The assessment will continue to inform

CIFAR’s strategic communications planning.



CHAPTER FOUR: FINANCE, GOVERNANCE
AND ADMINISTRATION

I. Finance

Revenue

CIFAR’s revenue totaled $13.6M for the year, made up of

$2.7M from the private sector (20%), $11.6M from five

governments (85%) and $.8M in investment loss (-6%).

The government income was generated as a result of

three previously negotiated funding agreements, and with

the Provinces of Ontario and Alberta renewing funding

agreements during the year, on terms similar to previous

arrangements.
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REVENUE ($000°S):

Private Sector
Government
Sponsorship
Investment & Other

Income dropped from $15.4M in 2008/2009, due
mainly to the realization of a loss on long-term
investments of $1.6M during the year. Private
sector funding increased nominally compared with

2008/2009.
2009/2010

actual budget
2,670 2,500
11,555 11,000
206 200
(782) 750
13,649 14,450

2008/2009

actual
2,610
11,700

22
1,049
15,381



Expenses

CIFAR expenses totaled $15.7M, up from $14.5M in the
prior year, with the bulk of the increase occurring in the
Programs and Research department. Direct program
spending totaled $9.9M for CIFAR’s twelve research
programs and the Junior Fellow Academy. Other program
initiatives, including knowledge transfer, international
reach and the interdisciplinary model, as well as indirect
program expenses, brought total program spending to
$12.5M, or 80% of CIFAR’s actual expenditures. This was
$.8M higher than the prior year, due mainly to growth in

program activity, including the Junior Fellow Academy.

Non-program spending totaled $3.2M, or 20% of actual,
was up $0.4M from prior year. The majority of the
increase related to the independent evaluation ($.16M)
and the Next Big Question ($.26M).

Advancement and Communications costs of $2M,
representing 12.6% of the actual, dropped by $.1M due
to lower salary costs related to open staff positions.
There were fewer stewardship and outreach activities,
due in part to the Next Big Question series. Governance
and Administration costs of $0.8M, representing 5% of

actual, increased by $0.1M over the prior year.

EXPENSES ($000°S) 2009/2010 2008/2009
actual budget actual
Program - active 9,938 10,580 9,601
Program - support 2,604 2,782 2,124
12,542 13,362 11,725
Non-program 2,780 2,988 2,799
Independent Evaluation 158 150
Next Big Question 258 400
15,738 16,900 14,524

Balance Sheet

CIFAR concluded the year with a strong balance sheet.
Cash and investments totaled approximately $33M,
represented by bond portfolios ($17.9M) and cash ($11.4M).
During the year, CIFAR realized a loss of $1.6M on the
divestiture of the long-term investment managed by
UTAM. As at year-end, the proceeds of $8.1M were invested

in cash pending a decision on a new portfolio manager.

The net asset position of $27.7M was essentially flat over
the prior year-end. Although there was an operating loss
of $2.1M, most of that amount related to the investment
loss of $1.6M. The balance sheet previously reflected the

unrealized losses in the long-term portfolio.

Audited Financial Statements

The audited financial statements for the year ended June

30, 2010 are included in this report chapter.

Statement of Investment Activities and
Portfolio

A statement of investment activities and portfolio for
2009/2010 is provided at the end of this chapter.
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II. Governance

CIFAR had 21 Directors in 2009/2010. The renewal of
CIFAR’s Board of Directors continued this year with the
appointment of two new members and the retirement of
two long-serving members. David Dodge was appointed
the Vice-Chair and will be the incoming Chairman in
November 2010. At June 30, 2010, CIFAR’s Board is
composed of five women members, five members from
Western Canada, one international Director, and one
who is U.S.-based. The other members are from Central
Canada. Board members each serve on one of four
Board committees. The committees are Governance,
Audit & Finance, Investment, and Advancement &
Communications. A list of the Board of Directors during

2009 /2010 is provided in Appendix I.

III. Management: Hiring,
Staffing and Information
Technology

At June 30, 2010, the staff count was 25, with six
positions open, for a total of 31 (29.2 FTE’s), up from 30

(28 FTE’s) a year earlier.

During 2009/2010, the terms of reference and
membership, with representation from all departments,
were established for an Information Technology
Committee (ITC). The ITC will evaluate the IT needs

across the organization.
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I'V. Performance Audit
and Evaluation

In 2009/2010, a Performance Audit and Evaluation
(PAE) evaluated CIFAR’s “value-added” within the
Canadian research community, what it did to meet

its commitments to the Government of Canada and
how well it accomplished its mission. An external
consultant, Hickling Arthurs Low (HAL), was hired in
August 2009, who then collected data from document
reviews, extensive interviews, and analysis of the
organization. The audit component of this review

was new and required careful development of the
methodology for the overall evaluation. Although it
followed in large measure the methodology outlined in
CIFAR’s Performance Audit and Evaluation Strategy
(PAES), the consultant also looked broadly at aspects
of the organization, such as governance and the

effectiveness of strategic planning.

A key PAE finding was that CIFAR remains a unique,
highly relevant institution for Canada with a track
record of significant outcomes. The report notes that
“there is no other research program that is dedicated
to supporting interactions among scientists for the
purpose of addressing fundamental questions.”
CIFAR’s “impact has not only been in terms of
improved policies and governments, but also in the
opportunities the programs have afforded universities
to strengthen the quality and capacity of their research

across the disciplines involved in CIFAR programs.”

The PAE made 13 recommendations intended to
identify opportunities for CIFAR to further strengthen
its performance. A management response to these
recommendations was completed, and actions on most

of them were underway by the end of 2009/2010.



THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

AUDITORS’ REPORT

2010 SUMMARIZED
FINANCIAL STATEMENTS

To the Board of Directors of
The Canadian Institute for Advanced Research -
LInstitut Canadien de Recherches Avancées

The accompanying summarized statement of financial position and summarized statements
of operations, changes in net assets and cash flows are derived from the complete financial
statements of The Canadian Institute for Advanced Research - L'Institut Canadien de
Recherches Avancées as at June 30, 2010 and for the year then ended on which we expressed
an opinion without reservation in our report dated August 12, 2010. The fair summarization
of the complete financial statements is the responsibility of management. Our responsibility,
in accordance with the applicable Assurance Guideline of The Canadian Institute of

Chartered Accountants, is to report on the summarized financial statements.

In our opinion, the accompanying financial statements fairly summarize, in all material
respects, the related complete financial statements in accordance with the criteria described in
the Guideline referred to above.

These summarized financial statements do not contain all the disclosures required by
Canadian generally accepted accounting principles. Readers are cautioned that these
statements may not be appropriate for their purposes. For more information on the entity’s
financial position, results of operations and cash flows, reference should be made to the
related complete financial statements.

PKE [l up

Chartered Accountants, Licensed Public Accountants
August 12, 2010

PKFHIl

CHARTERED ACCOUNTANTS
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THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

STATEMENT OF FINANCIAL POSITION

As at June 30, 2010

2010 2009
ASSETS
Current assets
Cash and short-term deposits 3,623,429 $ 4,193,948
Investments (note 6) 10,787,000 6,616,000
Accounts receivable 1,378,542 1,293,728
Prepaid expenses 158,936 151,940
15,947,907 12,255,616
Investments (note 6) 18,519,080 25,079,859
Equipment and leasehold improvements (note 7) 198,351 277,964
Total assets 34,665,338 $ 37,613,439
LTIABILITIES AND NET ASSETS
Current liabilities
Accounts payable and accrued liabilities 3,220,349 $ 2,913,940
Deferred income (note &) 2,380,278 3,835,072
5,600,627 6,749,012
Deferred income (note &) 1,364,114 3,177,521
Total liabilities 6,964,741 9,926,533
Net assets
Invested in equipment and leasehold improvements 198,351 277,964
See Far Fund (note 9)
Externally restricted for endowment 474,000 500,000
Internally restricted 18,781,094 20,348,700
Cumulative unrealized loss on available-for-sale investments - (2,332,600)
Unrestricted 8,247,152 8,892,842
Total net assets 27,700,597 27,686,906
Total liabilities and net assets 34,665,338 $ 37,613,439

See accompanying notes

On behalf of the Board:

Director
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THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

STATEMENT OF OPERATIONS

Year ended June 30, 2010

2010 2009
INCOME
Program contributions
Private sector
Corporations $ 803,558 914,108
Foundations 1,116,600 1,129,750
Individuals 750,080 565,795
2,670,238 2,609,653
Government funding
Federal 5,000,000 5,000,000
Provincial 6,555,000 6,700,000
11,555,000 11,700,000
Other contributions
Sponsorship 206,000 22,000
Investment income (loss) (note 6(d)) (781,860) 1,048,984
Total income 13,649,372 15,380,637
EXPENSES
Program expenses (note 10)
Active programs, direct 9,937,987 9,601,113
Active programs, support 2,545,099 2,109,771
Other 58,775 i
Total program expenses 12,541,861 11,710,884
Advancement and communications 1,976,552 2,098,153
Governance and administration 804,038 690,365
Special events 257,657 14,431
Other 157,832 10,194
Total expenses 15,737,940 14,524,027
Excess (deficiency) of income over expenses $ (2,088,568) 856,610
Allocated to:
Invested in equipment and leasehold improvements $ (102,543) (115,108)
See Far Fund
Externally restricted for endowment (101,400)
Internally restricted (1,490,500) -
Unrestricted (394,125) 971,718
$ (2,088,568) 856,610

See accompanying notes
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THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

STATEMENT OF CHANGES IN NET ASSETS

Year ended June 30, 2010

2010 2009
See Far Fund (note 9)
Cumulative
Unrealized
Invested in Gain (Loss)
Equipment Externally on Available-
and Leasehold Restricted for  Internally for-Sale
Improvements Endowment  Restricted Investments Unrestricted Total Total
Balance, beginning of year $ 277,964 $ 500,000 $ 20348700 $ (2,332,600) $ 8,892,842 $ 27,686,906 $ 29,080,123
Excess (deficiency) of income
OVer expenses (102,543) (1,986,025) (2,088,568) 856,610
Allocation of prior year unrealized
loss recognized on available-for-sale
investments sold during the year (101,400) (1,490,500) 2,332,600 1,591,900 2,332,600
Endowment bequests 75,000 75,000
Unrealized gain (loss) on foreign currency (323,169) (323,169) 343,425
Unrealized gain (loss) on investments 17,828 17,828 (2,593,252)
Investment in equipment and
leaseholdimprovements 22,930 (22,930)
Interfund transfers 400 (77,100) - 76,706
Balance, end of year $ 198351 $ 474,000 $ 18,781,094 $ - $ 8247152 $ 27700597 $ 27,686,906

See accompanying notes
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THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

STATEMENT OF CASH FLOWS

Year ended June 30, 2010

2010 2009
Operating activities
Excess (deficiency) of income over expenses $  (2,088,568) $ 856,610
Add items not involving cash
Amortization of equipment and leasehold improvements 102,543 115,108
Realized loss on investments 1,591,900 -
Amortization of deferred income (including long-term portion) (3,465,072) (3,670,206)
(3.859.197) (2,698,488)
Changes in non-cash working capital
Accounts receivable (84.,814) 12,596
Prepaid expenses (6,996) (16,712)
Accounts payable and accrued liabilities 306,409 455,731
Deferred income (including long-term portion) 196,871 281,750
411,470 633,365
Cash flows from operating activities (3.447,727) (2,065,123)
Financing activity
Endowment contribution and cash flows from financing activity 75,000
Investing activities
Redemptions (purchases) of investments, net 2,825,138 (2,130,498)
Investment in equipment and leasehold improvements (22,930) (117,868)
Cash flows from investing activities 2,802,208 (2,248,3606)
Net change in cash and short-term deposits during the year (570,519) (4.313,489)
Cash and short-term deposits, beginning of year 4,193,948 8,507,437
Cash and short-term deposits, end of year $ 3,623,429 $ 4,193,948
Cash and short-term deposits is represented by:
Cash $ 653,665 $ 1,126,212
Short-term deposits 2,069,764 3,067,736
$ 3,623,429 $ 4193948

See accompanying notes

99



THE CANADIAN INSTITUTE FOR ADVANCED RESEARCH

NOTES TO FINANCIAL STATEMENTS

Year ended June 30, 2010

1.

100

Nature of operations and basis of financial statements

The Canadian Institute for Advanced Research - L'Institut Canadien de Recherches Avancées (the “Institute”)
is incorporated under the Canada Corporations Act as a not-for-profit organization and is a registered charity
under the Income Tax Act (Canada). The primary objective of the Institute is to bring leading researchers
together to work on major collaborative advanced-research projects that address scientific, economic and social
questions that are of importance to the future of Canada and the world. The Institute funds multi-year projects
that bridge institutional, regional, cultural and national boundaries. The funding provided by the Institute

contributes to research support and salaries of program members.

In common with other not-for-profit organizations, the Institute is economically dependent on the

continued financial support of federal and provincial governments and the private sector to meet its ongoing
commitments.

Change in accounting standards

Effective July 1, 2009, the Institute adopted Canadian Institute of Chartered Accountants’ (“CICA”) Handbook
Section 4470, Disclosure of Allocated Expenses by Not-for-Profit Organizations. The required disclosures are
included in notes 3 and 1.

Summary of significant accounting policies

The financial statements have been prepared by management in accordance with Canadian generally

accepted accounting principles.

Financial instruments

The Institute’s financial instruments are comprised of cash and short-term deposits, investments, accounts

receivable and accounts payable.
Cash and short-term deposits, accounts receivable and accounts payable

Cash and short-term deposits, accounts receivable and accounts payable are recorded at their carrying value

which approximates their fair value due to their short-term maturities.

Short-term deposits consist of highly liquid, interest bearing instruments with maturities of three months or

less or which can be liquidated without significant penalty.



Summary of significant accounting policies - continued
Investments

Investments deferred for future years (note 6) represent unspent funding received from the Province of British
Columbia. These investments are comprised of debt securities with maturities approximating the timing of the
intended use of the funds. As the Institute has the intention and ability to hold these investments to maturity,
the investments have been classified as held-to-maturity investments and as such, are measured at amortized

cost using the effective interest method.

Investments in the See Far Fund (note 6) are comprised of cash and cash equivalents and investments in bond
portfolios. Cash and cash equivalents are recorded at their carrying value which approximates fair value. As

it is the Institute’s intention to reinvest a significant portion of the cash and cash equivalents into long-term
investments, these amounts have been recorded as long-term. As the Institute has the intention and ability to
hold the bond portfolio to maturity, the bond portfolio has been classified as held-to-maturity investments and

as such, is measured at amortized cost using the effective interest method.

The unrestricted investments (note 6) are held in US and Canadian dollar denominated bond portfolios and
have been designated as available-for-sale investments. As such, these investments are measured at fair
value with unrealized gains or losses, except impairment losses, recorded in the statement of changes in net
assets until the investment is derecognized, at which time the cumulative gain or loss previously recorded is
transferred to the statement of operations and netted against the related realized gain or loss. Fair value

determination is based on active market quoted rates, using the monthly closing price.
Choice for financial instruments

The Canadian Institute of Chartered Accountants (“CICA”) provides a choice for financial instruments
disclosure and presentation and the Institute has chose to continue to apply Financial Instruments - Disclosure
and Presentation, Section 3861 in place of Financial Instruments - Disclosure, Section 3862 and Financial
Instruments - Presentation, Section 3863. Had the Institute adopted the new standards, there would have

been increased emphasis on risk disclosures including both qualitative and quantitative information about the

exposure to the organization.

Equipment and leasehold improvements

Equipment and leasehold improvements are recorded at cost and are amortized over their estimated useful

lives as follows:

Office equipment 20% declining balance
Computer equipment 33% straight-line

Leasehold improvements 20% straight-line
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Summary of significant accounting policies - continued

Net assets externally restricted for endowment

Net assets externally restricted for endowment represent restricted contributions subject to externally imposed
restrictions specifying that the resources contributed are to be maintained permanently and subject to the
Institute’s preservation of capital policy unless otherwise specified by the donor. The Institute’s preservation
of capital policy is that for individual endowment funds without sufficient accumulated investment income to
cover realized or unrealized losses, donated endowment capital may be used with the expectation that the
capital be replenished by future net investment income. Investment income realized on these funds is

unrestricted.

Net assets internally restricted

Net assets internally restricted represent net assets restricted by the Board of Directors for specific purposes.
These amounts are not available for other purposes without the prior approval of the Board of Directors.
Investment income realized on these funds is unrestricted.

Contributions

Endowment contributions are recognized as direct increases in net assets in the year in which they are

received.

Restricted contributions received from the private sector are recognized as income in the year in which the

related expenses are incurred or in the year they are designated to.

Unrestricted contributions are recognized as income when received or receivable.

Foreign currency translation

The Institute translates domestic transactions denominated in foreign currencies at the exchange rates at the
date of the statement of financial position for monetary assets and liabilities, and the average exchange rates
during the year for revenue and expenses. Unrealized translation gains and losses are recognized in the
statement of operations except for those financial instruments designated as available-for-sale, in which case,

the transaction gains and losses are recognized in the statement of changes in net assets until realized.

Allocation of expenses

The Institute allocates personnel and overhead expenses to the departments on the following basis:
i) President’s office personnel expenses - based on the proportion of time the President’s office personnel
spend overseeing each department

ii) Rent and overhead expenditures - based upon usage by department



Summary of significant accounting policies - continued

Multiemployer pension plan

Eligible employees of the Institute are members of the University of Toronto’s pension plan. As a
multiemployer plan, the information that would normally be required to be disclosed is not available. As a
result, disclosure is limited to disclosing contributions to the plan. Pension expense and cash contributions

made during the year were $215,000 (2009 - $207,000).
Use of estimates

The preparation of financial statements in conformity with Canadian generally accepted accounting principles
requires management to make estimates and assumptions that affect the amounts reported in the financial

statements and accompanying notes. Actual results could differ from those estimates.
Objectives, policies and processes for managing capital

The Institute’s capital is comprised of net assets invested in equipment and leasehold improvements, net assets

externally restricted for endowment, net assets internally restricted and unrestricted net assets.

The Institute invests in equipment and leasehold improvements to ensure that the Institute has administrative

facilities suitable for staff to administer its research programs.

Externally restricted funds for endowment are set aside in accordance with the terms agreed to by the Institute

and the contributors.
Internally restricted funds are set aside by board resolution for the purpose of investing funds for future needs.

The Institute maintains an unrestricted fund balance sufficient to meet or exceed the annual working capital

requirements.

The majority of the Institute’s capital is held in its working capital and investments. Management prepares
budgets and long-term projections annually. The budgets and long-term projections form the basis for the
estimated working capital requirements and long-term funding requirements of the Institute. Budgets are
reviewed, approved and monitored by the Board of Directors. Investments are made based upon the estimated
timing of funding requirements and in accordance with approved investment policies. The Board of Directors
appoints an investment committee annually which is responsible for determining investment policies for
recommendation to the Board of Directors for approval. All material long-term investment decisions are

approved by the Board of Directors on the recommendation of the investment committee.

The Institute is not subject to any external capital requirements.
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5. Government funding
(a) Government of Canada

Effective April 1, 2008, the Institute entered into a five-year, $25 million funding agreement with

the Government of Canada. The funds are to be received in instalments of $5 million in each of the
government’s fiscal years 2007-08 through 201u-12. During the year, the Institute recognized income of $5
million related to this agreement. The $1.25 million related to the period April 1 to June 30 has been accrued
at year end. In accordance with the funding agreement, the Institute has committed to seek additional

financial contributions of $25 million from non-federal sources over the term of the agreement.
(b) Government of British Columbia

In March 2007, the Government of British Columbia contributed $10 million to the Institute to be utilized
over a five year period. The Institute purchased a portfolio of bonds which mature annually at $2 million
per annum. During the year, the Institute recognized income of $2 million related to this agreement. The

residual of $3,364,114 is recorded as deferred income.
(c) Government of Alberta

In March 2010, the Institute entered into a three-year, $1.8 million funding agreement with the Government
of Alberta. The funds are to be received in instalments of $600,000 in each of the calendar years 2010,
2011, and 2012. During the year, the Institute recognized income of $655,000 related to this and previous

agreements.

(d) Government of Ontario
In October 2009, the Institute entered into a one-year, $2 million funding agreement with the Government
of Ontario. The funds were received in the government’s fiscal year 2009-10. During the year, the Institute
recognized income of $3.4 million related to this and previous agreements.

(e) Government of Quebec
In March 2008, the Institute entered into a three-year, $1.5 million funding agreement with the
Government of Quebec. The funds were received in instalments of $500,000 in each of the government’s

fiscal years 2007-08 through 2009-10. During the year, the Institute recognized income of $500,000

related to this agreement.
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Investments

2010 2009

See Far Fund (note 9)

Externally

Deferred for Restricted for Internally

Future Years Endowment Restricted Unrestricted Total Total
Cash and cash equivalents $ - $ 474000 $ 10,948,922 § - $ 1u422922 $ 800,000
Bond portfolios 3,304,114 - 7,832,172 6,686,872 17,883,158 23,511,459
University of Toronto’s Long-term Capital
Appreciation Pool - - - - - 7,384,400

3,364,114 474,000 18,781,094 6,686,872 29,306,080 31,695,859

Less: current portion 2,000,000 - 6,161,000 2,626,000 10,787,000 6,616,000

$ 1364114 $ 474000 $ 12,620,094 $ 4,060,872 $ 18,519,080 $ 25,079,859

(@) The investments deferred for future years represent the bond portfolio for funds received from the Province

Ry

of British Columbia (note 8). The portfolio relating to the agreement is comprised of bonds which provide an
annual cash flow of $2 million to March 2012, and have a yield to maturity of 4.7%. Accordingly, $2 million of

the bond portfolio relating to the new agreement, has been classified as current.

The See Far Fund represents externally and internally restricted amounts (note g). Of the total amount
invested, the Institute holds $19,255,094 in cash ($11,422,922) and in a portfolio of bonds ($7,832,172) with
a yield to maturity of 4.2% scheduled to mature, including total accrued interest, in 2omu ($2,810,000), 2012

($2,500,000) and 2013 ($2,388,000).

The Institute holds its unrestricted net assets in a bond portfolio comprised of Canadian and US dollar
denominated bonds. The bonds, with a yield to maturity of 4.7%, are scheduled to mature, including total

accrued interest, in 201 ($2,626,000), 2012 ($1,316,200) and 2013 ($2,400,000).

Investment income (loss) of ($781,866) recorded in the statement of operations consists of income related

to investment held for endowment of $400 (2009 - $Nil) and income of $809,634 (2009 - $1,048,817)

on investments other than those held for endowment. During the year, the Institute realized a loss on the
divestiture of assets managed by University of Toronto and held in the Long-term Capital Appreciation Pool of

($1,591,900) (2009 - $Nil).
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7. Equipment and leasehold improvements

2010 2009
Cost Accumulated Amortization Net Net
Office equipment $ 473,864 $ 386,942 $ 86,922 $ 102,825
Computer equipment 201,341 157,046 44,295 74,437
Leasehold improvements 419,638 352,504 67,134 100,702
$ 1,094,843 $ 896,492 $ 198,351 $ 277,964
8. Deferred income
Deferred Deferred
Income, Received Income, Less: Deferred
Beginning During Interest Recognized End of Current Income
of Year Year Earned as Income Year Portion Long-term
2010
Government of British Columbia $  5167,243 $ - % 19681 $ (2,000,000) $ 3306414 $ (2,000,000) $ 1,364,14
Government of Alberta 355,000 600,000 - (655,000) 300,000 (300,000)
Government of Ontario 1,400,000 2,000,000 - (3,400,000)
Government of Quebec - 500,000 - (500,000)
Total provincial income 6,922,243 3,100,000 196,871 (6,555,000) 3,604,114 (2,300,000) 1,304,114
Private sector 90,350 70,000 - (80,072) 80,278 (80,278)
$ 7012593 $ 3170000 $ 196871 $ (6,635072) $ 3744392 $ (2,380,278) $ 1,304,114
2009 $ 10401049 $ 3,074,933 $ 28,751 $ (6,745140) $ 7012593 $  (3.835072) $ 3177521

9. See Far Fund

The See Far Fund represents externally and internally restricted amounts. Externally restricted amounts refer
to gifts which have been specifically directed for endowment purposes by the donor. Internally restricted
amounts are unrestricted funds which have been transferred to the See Far Fund by the Board for the purpose

of investing funds for future needs.
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10. Program expenses

2010 2009
Active programs, direct
Cosmology and Gravity $ 1,152,714 $ 1,022,005
Earth System Evolution 618,203 786,377
Experience-based Brain and Biological Development 640,583 608,970
Genetic Networks 528,230 525,110
Institutions, Organizations and Growth 691,590 847,626
Integrated Microbial Biodiversity 585,143 551,338
Nanoelectronics 1,012,768 1,051,893
Neural Computation and Adaptive Perception 509,745 497,445
Quantum Information Processing 833,608 732,636
Quantum Materials 989,613 1,151,781
Social Interactions, Identity and Well Being 604,084 684,579
Successful Societies 821,253 836,768
Junior Fellow Academy 950,453 304,525
9,937,987 9,601,113
Active programs, support
Program Development and Assessment 2,041,054 1,666,781
Program Reviews and Research Council 4,303 85,635
Knowledge Transfer 46,612 69,165
International Reach 38,816 47,709
Interdisciplinary Study 55,033 123,000
New Program Development 359,281 117,481
2,545,099 2,109,771
Other
Special events 58,775
$ 12,541,861 $ 11,710,884
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1. Allocation of expenses

President’s office personnel and rent and overhead expenses of $578,509 (2009 - $541,513) and $930,631

(2009 - $844,072) respectively have been allocated as follows:

President’s office personnel Rent and overhead
2010 2009 2010 2009
Program development and assessment $ 289,255 $ 270,756 465,315 422,036
Advancement and communications 202,478 189,530 325,721 295,425
Governance and administration 86,776 81,227 139,595 126,61
$ 578509 $ 541,513 930,631 844,072

12. Commitments

The Institute is committed to the rental of office premises until 2012. Minimum annual rental payments are

as follows:

201 $ 148,876

2012 154,193
13. Financial instruments
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Currency, interest rate and market risk

Currency risk is the risk that the value of financial instrument will fluctuate due to changes in foreign

exchange rates. Interest rate risk is the risk that the value of a financial instrument will fluctuate due to

changes in market interest rates. Market risk is the risk that the value of a financial instrument will fluctuate as

a result of changes in market prices. The Institute’s Investment Policy governs the investment decisions and is

intended to mitigate currency, interest rate and market risk.

Credit risk

Credit risk is the risk that a debtor to the Institute will not be able to discharge its obligations to the Institute.

As the Institute’s primary debtor is the Government of Canada, it is management’s opinion that the Institute is

not exposed to significant credit risk.



Statement of Investment Activities and Portfolio

Activities

The following is a comparison of investment portfolio balances as at June 3o:

($000’S)

Cash and short-term deposits
Unrestricted bond fund
Short-term bond fund
See Far fund

Endowment

Internally restricted

Long-term investments of $32.9 million declined by $2.9
million primarily due to the maturing of bonds which were
required for operating purposes. Interest earned on the
short-term funds combined with the unrestricted bond

fund totaled $324k during the year.

2010 pLolol) CHANGE
3,623 4,194 (571)
6,687 8,013 (1,326)
3,364 5,167 (1,.803)
474 364 10
18,781 18,152 629
32,929 35.890 (2,961)

The See Far Fund was established by the Board of
Directors of CIFAR for the purpose of investing

funds for future needs. As at June 30, the fund was
comprised of cash and a short-term bond component.
During the year, the Institute received realized income
of $427k from the bond portion of the portfolio, offset
by a realized loss of $1.6 million on the long-term
investment portion of the portfolio, for a net negative

return on the portfolio of $1.2 million.
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Portfolio
Cash and Short-term Deposits

At June 30, 2010, cash and short-term deposits include
approximately $3.0 million invested with RBC Dominion
Securities. The funds are invested in a portfolio of highly
liquid, low risk short-term paper where the risk of a

decline in the principal amount invested is minimized.
The portfolio is comprised of 1% cash and the balance is
invested in a Renaissance High Interest Savings Account
with a current yield of 0.80%. Due to the short-term nature

of this fund, current market value approximates cost.
Unrestricted Bond Portfolio

The portfolio consists of high-quality Canadian and US
dollar denominated debt instruments. The US dollar bond
portfolio of US$ 1.5 million is scheduled to mature at
approximately $1 million per annum to the Institute until
December 2011. The Canadian dollar bond portfolio of $5.1
million is scheduled to mature between February 201 and
November 2012. The funds are managed by RBC Dominion
Securities. During the year, the portfolio realized $299k

in income. After taking into account a realized foreign
exchange gain of $59k, the total earnings were $358k, or
4.6%. The market value of the portfolio in Canadian dollars

as at June 30, 2010 was $6.7 million.
Short-term Bond Portfolio

The short-term bond portfolio consists of bonds purchased
with the proceeds of a $10 million, five-year contribution

by the Province of British Columbia (2007%). This pool
yields 4.6% annually and is invested in provincial
securities. The portfolio generated $224k in interest
income and unrealized loss of $27k. A total of $2 million
was distributed to the Institute’s general funds from the
portfolio to cover its costs of operations. The amortized cost

of this fund as at June 30, 2010 was $3.4 million.
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See Far Fund

The See Far Fund was established by the Board of
Directors of CIFAR for the purpose of investing
funds for future needs. The fund is comprised of
cash, a short-term bond component and a long-term
(equity) component. At June 30, 2010, the fund held
$3.2 million in cash and $7.8 million in a short-term
bond portfolio. The bond portfolio is invested in
federal (31%), provincial (33%), sovereign (19%) and
corporate securities (17%), is projected to yield 3.9%
annually, and matures between 2010 and 2013. The
long-term component of $7.7 million is invested with
RBC Dominion Securities, with $7.5 million in an
RBC Investment Savings Account, with a current yield
of 0.75% and $701k in a Renaissance High Interest

Savings Account, which has a current yield of 0.80%.

All funds are managed in accordance with the
CIFAR’s Investment Policy, as approved by the Board
of Directors.



CHAPTER FIVE: ANNUAL CORPORATE PLAN

for the period July 1, 2010 to June 30, 201

I. Introduction

The purpose of this document is to set out the key objectives and strategies of the

Canadian Institute for Advanced Research (CIFAR) for the business year 2010/2011.

CIFAR submits an annual corporate plan, which includes an operating budget, to

the Board of Directors and select donors each year.

The Annual Corporate Plan 2010/2011 will support the
Institute’s Five-Year Strategy.

The 2010/201u Plan is organized according to the
Institute’s four core functional departments:

1. Research Development and Programs Management
2. Advancement

3. Communications

4. Governance and Management

Each Department is responsible for contributing to
the five-year strategic goals and objectives as outlined

on page 114.

Review of annual corporate plan 2009/2010

In addition to the routine operational activities of
the Institute, there were four key priorities for the

2009/2010 year.

1. Put into action the capital/endowment strategy

(Case for Support) (Strategic Plan Goal #5)

2. Complete the design of the knowledge transfer

strategy and implement (Strategic Plan Goal #1)

3. Explore and further define the CIFAR Strategic
Goal on Positioning (Strategic Plan Goal #3)

4. Undertake the external Performance Audit and
Evaluation (PAE). (Strategic Plan Goal #4)
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Described below are results to date on these initiatives.
The full results of the 2009 /2010 year will be reported

in late 2010.

1. Putinto action the capital/endowment strategy
(Case for Support)
(Strategic Plan Goal #3)

The Institute’s work with Ketchum Canada Inc.
is ongoing. The campaign strategy has been

developed.

The campaign chair has been appointed and initial
cabinet member appointments have been made.
Prospect qualification is underway and initial
meetings have been held. A first gift has been

received.

2. Complete the design of the knowledge mobilization

(KMD) strategy and implement
(Strategic Plan Goal #1)

A Director of Knowledge Mobilization has been

hired and will focus on finalizing and initiating the
broader roll-out of the KMDb strategy.

12

3. Explore and further define the CIFAR Strategic Goal

on Positioning
(Strategic Plan Goal #3)

The Institute has reviewed its positioning goal

in 2009/2010 and reformulated a number of the
objectives associated with this goal, the effect
being to use 2010/201 to consolidate the work on

development of international relationships,

. Undertake the external Performance Audit and

Evaluation.
(Strategic Plan Goal #4)

The Performance Audit and Evaluation was
completed in May 2010 by the firm Hickling Arthurs
Low (HAL). The report included a range of findings.
In response, the Institute, with advice from HAL,
developed a plan for further action. These activities

are reflected in this operational plan.



[1. Strategic Plan and Overview of Goals for 2010/201

The CIFAR 2007-2012 Strategic Plan identified five key goals, the corresponding
five-year objectives and desired results of the plan. From this, annual strategy and
implementation plans and outcomes were also identified.

1. Research 4. Organization

Expand and enhance CIFAR research: build programs, Develop the 2012 CIFAR organization: capabilities,
extend and expand global reach, develop the model capacity, and international reach

2. Young Researchers 5. Financial

Support, celebrate and build capacity in gifted young Establish stable and balanced funding capable of
researchers, particularly in Canada sustaining growth

3. Positioning

Position CIFAR to benefit Canada within the global

research community

II1. Priorities 2010/2011

In addition to the routine operational activities, the Institute will focus on consolidating
its strategic activities in advance of launching the next five-year planning process in fall
2010. Key priorities continue to exist in the following three areas:

1. Put into action the capital/endowment strategy 3. Implementing the action plan arising out of the
(Case for Support) Performance Audit and Evaluation Report
(Strategic Plan Goal #5) (Strategic Plan Goal #4)

2. Complete the design of the knowledge transfer The following chart outlines the Institute’s strategic
strategy and implement goals and key objectives for the period 2007-2012
(Strategic Plan Goal #1) as established in 2007. These objectives have been

updated for the 2010/201 annual plan.
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CIFAR Strategic Plan and 2010/2011 Objectives

2007-2012 GOALS 2007-2012 OBJECTIVES 2010/2011 OBJECTIVES

RESEARCH

Expand & enhance
CIFAR research: build
programs, extend and
expand global reach,
develop the model

YOUNG
RESEARCHERS

Support, celebrate and
build capacity in gifted
young researchers,

particularly in Canada

POSITIONING

Position CIFAR to
benefit Canada within
the global research
community

ORGANIZATION

Develop the 2012
CIFAR organization:
capabilities, capacity,
international reach

FINANCIAL

Establish stable
and balanced
funding capable of
sustaining growth

+ 2-3 new Programs by '11/12, target social
sciences/humanities (ongoing search process)

. External Peer Review of Programs: 3 in '077/08;
21in’08/09; 2 in '09/10; 3 in "10/11

- Expand participation of international research-
ers by 5%, '08/09, and 5% by '10/11

« Enhance/extend model '10

Introduce Knowledge Transfer (KT) 'o7/08.

Expand '08-"10. Deliver 3 to 5 important

outcomes '09-"12

- External review of CIFAR body of research ‘u

.

.

Launch CIFAR Young Researchers (YR)

program '08; achieve steady state of 30 YRs

by 2010

- Launch international /national Young
Researcher Virtual Academy ‘09 /10

« Track Young Researchers Virtual Academy

members (careers, data base, etc.) '09/10

ongoing

» Determine base year positioning "08; track

biannually & respond '10, ‘12

Deliver major annual outreach 'o8 through ’12

- Explore concept of signature project/document
‘08

- Expand national and international relationships;
+5 institutions '08/09, +5 '09/10

« Achieve 10 significant mentions in important
scientific press, gov’t papers, public media
per year

.

« Develop org plan "07/08 to support CIFAR
strategy. Conduct external evaluation ‘10

« Hire key management '08/09, target 30

FTE '08-12

Build capacity government relations &

broader public sector '08/09

« Develop succession plan "10/1

. Strengthen international perspective/reach:
Board and Research Council

.

.

Shift public: private revenue 80:20 '07/08 to
70:30 ’11/12

« Plan for gov't funding renewals in ‘09, "10, 11, "12
Deliver Capital Funding $15M '09/10; $40-$50M
'11/12

« Capital funding to deliver 10% of annual revenue
by 2012

Investigate international revenue opportunities
by 'u

.

Conduct programs reviews:

« CgG, IMB, GN, SIIWB

Refine and broadly implement KT
strategy

Conduct ongoing searches (2-3)
Expand international participation
Conduct a coordinated review of
CIFAR’s body of research in quantum
science, using that to understand how
to assess the other programs CIFAR
supports

Promote widely within the national
and international research community
Maintain “steady state” of 24 Young
Researchers in each of "10/11 and "1/12
Implement new compensation and
application system as approved by
Board in February 2010

Track results of positioning activities &
respond

Consolidate the results of the investiga-
tions performed in India, China and
Europe, with the focus on strengthen-
ing developing relationships with key
institutions

Ensure succession plans are in place
‘10/11

Implement plan for organization
renewal and manage planned turnover
'11/12

Commence development of the strategic
plan for 2012-2017

Ongoing search for international
Board/Research Council members

Develop a five-year financial plan
2012-2017 based on level of private
funding success and status of public
support

« Ontario Renewal — $2M

« Quebec Proposal — $500K

« Capital Campaign — $6.65M of $9goM
Project 2012-2017 operating expenses of
$16M-$20M

Expand support. Act on assessment of
international funding potential



IV. Overview of Departmental Activities 2010/2011

(a) Programs and Research

CIFAR’s research programs represent its core business.
CIFAR will build on its position as a leader in advanced

research by undertaking the following key activities:

1) Strengthening and evolving CIFAR’s research
programs
a) continuing to manage and advance the 12 existing

research programs

b) providing support to researchers
¢) undertaking 4 formal, external peer reviews

2) Exploring new research questions

3) Building capacity in gifted young researchers and
developing new generations of research leaders

4) Expanding global relationships and building
international linkages

5) Developing and implementing a systematic
approach to knowledge transfer

6) Enhancing and extending the research model

STRENGTHENING AND EVOLVING
CIFAR’S RESEARCH PROGRAMS

a) Managing and advancing research programs
CIFAR’s 12 current research programs are:

« Cosmology and Gravity

« Earth System Evolution

« Experience-based Brain and Biological Development
« Genetic Networks

« Integrated Microbial Biodiversity

« Institutions, Organizations and Growth

« Nanoelectronics

« Neural Computation and Adaptive Perception
« Quantum Information Processing

«  Quantum Materials

o Social Interaction, Identity and Well-Being

« Successful Societies

b) Providing support to Members

In 2010/2011, CIFAR is anticipating a total of 380
researchers (319 program members and 61 advisors)
participating in its 12 programs with a projected cost of
financial support of $9.4 million. This includes approx.
$7.6 million in researcher compensation and approx $1.8
million in interaction costs (includes program meetings,

other collaborations and co-sponsored conferences).
c) Peer reviews
Four program peer reviews are scheduled for 2010/201:

« Social Interaction, Identity and Well-Being (Fall 2010)
« Genetic Networks (Fall 2010)

- Integrated Microbial Biodiversity (Spring 2011)

« Cosmology and Gravity (early summer 20m)

A further four reviews will be undertaken in 2011/2012
including SS, QIP, QM and Nano. Programs Department
staff will work with these programs in 2010/201 to

ensure all requirements and logistics are put into place.
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EXPLORING NEW RESEARCH QUESTIONS

There are a number of activities planned and budgeted

for under this element of the budget:

a. A set of workshops related to the identification of
opportunities in the Humanities:

i. These will consist of a two- to three-day
Humanities Initiative Steering Committee
meeting and then two to three theme-focused
groups as identified by the Steering Committee.

b. One workshop :

i. Focusing on the emerging theme of Astrobiology
which draws from three current programs: ESE,
IMB and slightly from Cosmology and Gravity.

c. Three separate exploration themes:
i. Cellular Decision-Making
ii. Human-Environment Interactions and

iii.Oceans

NOTE: the annual workshop related to Cold Atoms has been
integrated into the Quantum Materials program, reflecting
the adoption of this theme as one of the priorities for the

program in its current five-year cycle.

BUILDING CAPACITY IN GIFTED YOUNG
RESEARCHERS AND DEVELOPING NEW
GENERATIONS OF RESEARCH LEADERS

In 2008/2009, CIFAR established the Junior Fellow
Academy. As of June 2010, we anticipate an initial
group of 24 Junior Fellows will have been approved by
CIFAR’s Board of Directors.

In 2010/2011, CIFAR will implement the new Junior
Fellowship award value and appointment process that
was approved by the Board of Directors in February
2010. One Academy meeting will be held in April 2011.

u6

EXPANDING GLOBAL RELATIONSHIPS
AND BUILDING INTERNATIONAL
LINKAGES

In 2007, the CIFAR Strategic Plan identified increased
international outreach as a key objective. In addition,
the strategic plan supported a broader outreach
initiative to enhance the research activities of the
Institute and to enhance the overall positioning of the
organization within the broader research community.
The PAE Report and Action Plan identified the need to
review international activities in the context of a broader

outreach strategy.

In 2010/2011 the separate activities related to national
and international outreach activities will be brought
together in one overall outreach plan. The goal is to
develop a more systematic approach to working with
national and international research related institutions
in order to ensure consistency in the development and
maintenance of these relationships and to ensure our
commitments are balanced with our resources (both

financial and human).

The broader outreach strategy and plan will be
developed in spring 2010. It is anticipated that the

following core elements will remain part of this plan.



National Activities

The Institute’s national activities will be centred on
arranging specific one- to two-day meetings of senior
CIFAR staff with university leadership and academic
leaders on six campuses. This builds on campus visits
in 2009/2010 to the University of Guelph, Memorial
University, University of Alberta and University of
Western Ontario. Visits to university partners will be
done on an approximately five-year cycle. A strategy has
already been identified for these visits, and the specific

outcomes of each meeting will be monitored.

CIFAR will also respond to opportunities identified by
Program Directors to recruit high caliber researchers
to Canada and to retain those considering offers

elsewhere.

CIFAR will also engage universities to identify
possible research questions and/or suggest high
caliber researchers who could contribute to emerging

workshops and searches.

A broader set of research related institutions will also
be identified with which we would develop a more

routine relationship (e.g. Perimeter Institute).
International Activities

CIFAR will continue to strengthen ties at the
researcher and institutional level in the 2010/201
year and beyond. The following program-specific and

Institute-focused initiatives will be pursued:
Program-Specific Initiatives:

1. Continue current activities to:

a. identify and involve international researchers as
meeting guests and potential members, Junior
Fellows, program advisory committee members
and review panelists,

b. explore opportunities for international program

meetings and summer schools

c. analyze responses to specific questions in
annual members’ reports regarding international

collaborations (existing, planned and potential), and

d. identify program members and advisors who might

act as ambassadors for the Institute.

2. Continued increased engagement with select
countries:

a. China — develop a follow-up plan to the March 2010
visit to China and the joint meeting with the Institute
of Physics of the Chinese Academy of Sciences.

b. India — organize a follow-up trip to India, likely in
2012, with a focus on engaging with social science
research institutions and targeted follow-up with
institutions visited in fall 2008.

c. Europe — Follow up to the meeting with the Secretary
General of the European Research Council in March

2010.

3. Broaden national and international linkages with

research-based organizations:

a. assess opportunities to initiate interaction using
international database, web resources and program
member advice/feedback (possible examples are the
Santa Fe Institute and the International Institute for
Applied Systems Analysis),

b. explore opportunities to join international
organizations, e.g. the International Council for
Social Sciences and the International Council for

Science,

c. plan for staff to attend select international research

oriented conferences,

d. review and respond to invitations to make

institutional contacts, and

e. coordinate visits to organizations around

international program meetings and conferences.
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DEVELOPING AND IMPLEMENTING A
SYSTEMATIC APPROACH TO KNOWLEDGE
MOBILIZATION

The 2010/201 budget year will see CIFAR with its first
Director of Programs and Knowledge Mobilization in
place. The first priority is the development of a KMb
strategy. This will build on the work done by the external
consultant, Kathleen Bloom, and staff over the last several

years.

A select number of KMb-oriented events will be
supported over the 2010/20mu year. Staff resources will be

realigned to best support the KMb effort.

OTHER ACTIVITIES

A range of other activities are planned in 2010/201,

including:

a. The development of a formal set of research outcomes
for the 19 research programs that CIFAR has
undertaken.

b. The expansion of the information regarding CIFAR
research on the Institute’s website.

c. Two projects with Science Metrix as summarized

briefly below:

i. The development of a tool for literature-aided
research and literature-aided discovery. This is
seen as a potentially very effective approach to
scanning and creating linkages in the existing
literature across several domains of knowledge.
Science Metrix has started this effort in 2009 /2010
and will deliver the tool by early 2011. CIFAR would
then have access to it on preferred terms for an

additional three years.
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ii.

The development of a comprehensive tool to
assess the contributions of program members

to the peer-reviewed literature, as well as their
impact. The primary goal would be to facilitate
the assessment of the “value-added” of a CIFAR
program to a group of outstanding scholars. This
would build on initial efforts to do this prior to
earlier program reviews (such as the review of the

Cosmology and Gravity program in 2000).

d. The development and initiation of a process for a

broad review of the CIFAR research portfolio which

includes:

i

ii.

The development of a mechanism to perform

a review of CIFAR’s body of research, either as
one step or in several successive reviews where
international experts would assess CIFAR’s
current research focus and perform a fore-sight
exercise to inform CIFAR’s planning for future

programs.

The documentation of the impact and outcomes
of the key research programs undertaken by
CIFAR. This would be part of a more broadly-
based outcome assessment performed on an
ongoing basis. A strategy has already been
developed for this, and a database is under

development.



(b) Advancement

Advancement is a core function dedicated to the
development and diversification of CIFAR’s fundraising
activities. The Institute is funded through private and

public sector support.

This Annual Corporate Plan is based upon three key
financial assumptions: CIFAR will continue to raise
funds from governments; CIFAR will continue to
raise private sector funds annually; and the Institute
will continue to seek a more balanced public/private
sector funding partnership through a capital campaign

initiative.
a) Capital Campaign

In 2007, the CIFAR Strategic Plan identified the need
to establish stable and balanced funding capable of

sustaining growth as a key objective.

A campaign strategy has been developed to help CIFAR:

« Re-calibrate the public-private sector funding from a
75-25 to a 70-30 split

« Leverage government funding

« Build capacity: to grow our annual research
resources and activities

« Create sustainability: to establish a sustainable base

by growing our endowments

In 2010/2011, KCI Canada will continue to provide
strategic counsel and work closely with the staff and
volunteers to develop strategies for approaching

campaign prospects.

Active solicitation of internal campaign gifts (Board,
Directors Emeriti, Council of Advisors and staff) started
in the Spring of 2010 and will continue throughout the
2010/201 fiscal year. 9o% of internal campaign gifts are
expected to be pledged during the 2010/201 fiscal year.

Targeted cultivation of leadership gift prospects will be
ongoing with active solicitation starting in 2010/2011.
25% of leadership gifts are expected to be pledged during
the 2010/201 fiscal year.

Targeted cultivation of major gift prospects will be
ongoing with active solicitation starting in 2010/2.011.
25% of major gifts are expected to be pledged during the
2010/201 fiscal year.

The cultivation process will include identifying unique
opportunities for prospects to experience CIFAR and

engage with CIFAR researchers one-on-one.

The Campaign Cabinet members will meet as required

to review strategies and refine fundraising messages.
Campaign materials and promotional products will be
developed as required. These products are expected to be

tailored for each donor.

Benchmark reviews of activity and results will be done
quarterly.
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b) Annual Fund
Private Sector

CIFAR’s private sector fundraising goal for July 1, 2010 to
June 30, 201 is $2.65 million or 21% of revenues. These
funds will be raised from the same sources as previous
years: individuals, foundations, and corporations.
Donations will be received from ongoing pledges, donors

who make annual contributions, and new donors.
Individuals

Given how the economic climate has affected giving
since 2008/2009, it is anticipated that there will be some
challenges in renewing individual donors in 2010/2011.
In the recent past, some major individual donors have
delayed their giving due to poor performance in the stock
market. In general, donors have been more cautious

with their giving as economic uncertainty continues.
During 2010/2011, it is anticipated that as the markets
slowly recover, CIFAR donors will return to at least

their previous levels of support as they will be asked to

increase their gifts.
Foundations

Similarly, foundations were deeply affected by the
economic downturn. It was not uncommon for
foundations to focus only on existing grants and not
begin new grants. This posed a challenge in seeking
new foundation donors or attempting to renew expired
pledges. In 2010/201;, it is anticipated that a recovering
economy will give foundations the resources and the
confidence to renew pledges or make new grants.

The risk, however, is that their budgets may be set
during a time of uncertainty, and they will continue

to be cautious in their grant making. New foundations
will be approached with giving interests that match
CIFAR’s activities.
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Corporations

CIFAR’s most significant challenge with corporate
donors over the past several years has been trying to
overcome the fact that the Institute’s work does not
easily fit into the giving guidelines of many corporations.
Decisions for corporate giving are now mandated by
corporate committees, which are more focused on
community initiatives with immediate impact. As a
result, less money has been raised from corporate
donors in recent years. During this time efforts have
been focused on building and stewarding relationships
with corporate executives both at the President level as
well as at the committee level. In 2010/2011, building
and stewarding relationships with our existing and
lapsed corporate donors will continue with the goal of
maintaining current corporate donors and re-inspiring
other lapsed corporations to renew their giving. In
2010/2011, the goal will be to secure donations from
corporations where relationships currently exist through
their sponsorship of CIFAR’s 2010 Next Big Question

event series.

In all, the goal is to focus efforts on renewing major
supporters early and continuing to cultivate and
steward all donors. To solicit new donors, individuals,
foundations and corporations with an affinity to the
Institute’s mandate will continue to be identified. This
includes attendees at CIFAR events, Board contacts, and
potential donors identified through prospect research.
Specifically, a national event series called the Next Big
Question was held in 2009/2010. In addition to raising
CIFAR’s profile across the country, the events grew our
list of prospects. In 2010/2011, the goal is to actively
follow up with these new contacts and solicit them for
gifts. As well, staft will continue to work with Board
members’ contacts and networks to identify potential

major donors.



CIFAR will continue to focus on stewardship of annual
donors to seek their renewal and encourage increased
levels of giving. Stewardship initiatives include: special
mailings, research updates, event invitations, profiles in
our publications, and one-on-one meetings throughout
the year. Ideally, all annual donors with the capacity to
do so will continually increase their level of support year

over year to become major donors.
Government

Federal funding for the coming year has already been
committed at $5 million or 39% of total revenues. An
ongoing pledge of $2 million from the Government of
British Columbia has been paid. A new three-year grant
from the Government of Alberta will begin in 2010/2011
at $600,000/year. CIFAR anticipates renewed funding
of $2 million from the Government of Ontario in
2010/201. Funding from the Government of Quebec
has not been confirmed for the 2010/201 year but a
new, multi-year funding proposal will be submitted in

2010/2011.

The Institute will also begin cultivating relationships
with representatives from the Government of Nova
Scotia to highlight the research and researchers

supported in the province.

¢) Outreach and Events

Outreach activities and events allow CIFAR to cultivate
and engage current donors with the work of the Institute
as well as introduce new prospective donors and
audiences to CIFAR. The events provide CIFAR with the
opportunity to highlight the remarkable research being

done by its researchers from around the world.

Whether they take the form of a lab tour or a lecture,
events serve as a means of stewarding CIFAR’s existing
community of donors, friends and supporters. They
allow CIFAR’s extensive network to remain engaged
through regular research updates or first-hand tours of
some of Canada’s first-class laboratories.

The public outreach initiatives and events that are being

planned for the upcoming 2010/2011 year are as follows:

1. Fall Reception and Spring Dinner for Board

members, top donors, and guests (2)
2. Lunar Circle Dinner (1)

3. Appetite for Discovery/Thirst for Knowledge Events

(8 across Canada)

4. Donor Stewardship Events (1 in Toronto; 1in
Montreal)

5. Lab Tours (3)
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(c) Communications

The role of communications is to support the objectives
outlined in the Institute’s Strategic Plan. In 2010, the
Institute identified the need to develop a Strategic
Communication Plan to complement the general
Strategic Plan. The Strategic Communications Plan
will be completed in June 2010, before the start of the
2010/201 fiscal year. A completed Action Plan will

be developed in summer 2010. The completed plan
will have an impact on the operations for 2010/2011,
meaning that this Communications section of the
2010/2011 Operational Plan will need to be updated

part way through the fiscal year.

The key activities of CIFAR Communications for

2010/201 are outlined below:
SUPPORT FOR ADVANCEMENT

CIFAR will provide communications support for
Advancement activities as needed. While specific
activities have not been fully outlined, the general
areas where communications support will be necessary
include:

« Capital Campaign
« Annual Campaign: Private and Public Support

« Donor Stewardship

Communications activities include:

« Contributing to fundraising strategies and tactics

« Providing research stories for major fundraising
proposals

« Providing messages for fundraising campaigns,
including annual fund letters, researcher campaign,
researcher thank you, etc.

Key external audiences include:

« Public and private sector donors and donor
prospects (includes annual, major gifts and
sponsorships)

« Intellectually curious people

« Media
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Key internal audiences include:

« Program members and advisors
« Board members and other senior volunteers
o Staff

SUPPORT FOR PROGRAMS
AND RESEARCH

CIFAR will provide communications support for
Programs and Research activities as needed. While
specific activities have not been fully outlined, the
general areas where communications support will be

necessary include:

« Contributing to Programs and Research
communications strategic and tactical planning

+ Junior Fellow Academy

« Knowledge Mobilization

« Facilitating interaction with and between researchers
nationally and internationally

« Facilitating interaction with universities and
other research related institutions nationally and

internationally

Key external audiences include:

« Canadian research community and institutions

« International research community and institutions
« Individual researchers (national and international)
« Users of research (policy makers, practitioners)

« Media

Key internal audiences include:

« Program members and advisors

« Board members and other senior volunteers
(Research Council)

o Staff



CORPORATE COMMUNICATIONS

CIFAR will provide communications support for
Corporate Communications activities as needed. While
specific activities have not been fully outlined, the
general areas where communications support will be

necessary include:

« Contributing to and overseeing Corporate
Communications strategic and tactical planning

« Speeches and other activities organized through the
President’s office

« Overviews, brochures and other corporate
communications collateral

« Crafting of templated corporate messages and
“source texts”

« Strategic media relations

« Brand training and enforcement
Core activities include:
1. Major CIFAR Publications:

In 2010/2011, CIFAR will print three major publications

and four e-newsletters.

CIFAR will continue to produce 2 editions per year of
Reach, the Institute’s flagship publication. The Institute
will produce and distribute four electronic editions of
Scope. The Institute will publish its Annual Report in
fall 2010.

All publications will be coordinated so as to best
serve the goals of the Strategic Plan, and the
needs of Advancement, Research and Corporate
communications.

2. New Media:

In 2010/2011, the Institute will continue to explore new
ways to make the most of the interactive features on
CIFAR’s website and in social networking sites, blogs
and other Web 2.0 applications. New Media will be used
to support the needs of Advancement, Research and

Corporate communications.

Key external audiences include:

« Public and private sector donors and donor prospects
(includes annual, major gifts and sponsorships)

« Canadian and international research community
(individuals and institutions)

« Intellectually curious people

« Media

Key internal audiences include:

« Program members and advisors
« Board members and other senior volunteers
o Staff
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(d) Governance And Management
GOVERNANCE

The Board of Directors is responsible for the governance
of the Institute and will meet five times in 2010/2011.
Committees will meet routinely according to their
mandates. The committees include: Governance;

Audit and Finance; Investment, and Advancement and
Communications. Their primary goal will be to assist
the Board and guide management as they implement

the new strategic plan.

In 2010/20mu staff will support the Board in the

following areas:

« Orientation of new board chair
« Support to Capital campaign chair and cabinet

« CEO Succession planning
RESEARCH COUNCIL

The Research Council advises the President. It is
responsible for advising on the overall direction
and quality of the Institute’s research, advising on
the approval and renewal of research programs,
and providing insight into the Canadian research

environment.
COUNCIL OF ADVISORS

The Council of Advisors is a group of individuals
who provide advice and counsel to the President and
CEO. In 2010/201, we will implement a more formal
mechanism of dealing with the group. We will call on
them for advice regarding the capital campaign and
for strategic priority advice as we start our 2012-2017

strategic planning process.
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MANAGEMENT

In addition to the priorities described on page one of this
plan, management will focus on the following initiatives

over the next year:

Human Resources

+ In2009/2010, a Director of Knowledge Mobilization

(new position) was retained.

As part of the annual operational planning process,

the institute reviewed its human resources plan for

each department of the Institute. The Institute will also
review the role of the Associate Vice-President, Research
position, as the incumbent will retire in the 2010/201

year.

New positions to be filled in 2010/2011 include:

« Capital campaign (2)
« Communications (1)

« Programs and Research (2)

In 2010/2011, the Institute will also focus on building
capacity in the current staff complement and ensuring
corporate and individual staff training and development

plans are in place.
Facility Planning

The office lease is due for renewal June 2012. Space
requirements will be reviewed and lease renewal options
and alternative arrangements will be reviewed to ensure
that suitable space is made available on a cost effective

basis for the organization.



Information Technology

In 2009/2010, management established an Information
& Communications Technology (ICT) Committee.

Part of the committee’s initial undertaking is to
complete an internal review of the current information
and technology system in order to determine if the
current architecture and resources will be suitable for
the Institute’s ongoing needs over the next five years.

This review will be completed in calendar year 2010.

STRATEGIC PLAN
Monitoring of 2007-2012 Strategic Plan

As noted in the initial section of this plan, in spring
2010, the Institute will undertake an exercise to review
progress to date on the strategic goals and consolidate
action on its strategic activities in advance of launching

the next five-year planning process in fall 2010.

Key priorities for the two-year period, 2010-2012 are in

the following two areas:

« Put into action the capital/endowment strategy
(Strategic Plan Goal #5)

« Complete the design of a knowledge mobilization
strategy and implement
(Strategic Plan Goal #1)

Development of 2012-2017 Strategic Plan

CIFAR’s five-year strategic planning process will
commence in the fall of 2010 for the 2012-2017 fiscal
years. The CIFAR Management group will take into
account results of the performance audit and evaluation
in a process that will identify the strategic goals for that
period, as well as the specific objectives and outcomes in

support of those goals.

As part of this process and in response to the PAE
Report, an updated logic model and performance
measurement framework will be developed in early

summer 2010.

TREASURY

One of CIFAR’s ongoing operating principles is to
ensure that long-term multi-year commitments are
managed carefully so that we are able to keep these
aligned with available and anticipated resources.

As at June 30, 2010, CIFAR is projected to have a $26

million accumulated surplus. The 2010/2011 budget

reflects an operating deficit of $4 million, to be funded

from the unrestricted surplus.
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(e) Risk Management

The Institute uses a combination of (i) strict Board
oversight directly and through its Audit and Finance
Committee and its Investment Committee, (ii) systematic
independent oversight practices, (iii) prudent commercial
practices, and (iv) the maintenance of adequate insurance

coverage to help mitigate potential risks.

The Audit and Finance Committee oversees the

annual operating budget process and reviews quarterly
financial results with management. The Investment
Committee oversees all investment matters, including the
development and recommendation of investment policies

and review of investment reports.

Management reviews all known legislation which the
Institute is subject to on a quarterly basis to ensure that
the Institute is in compliance.

The Institute identifies and monitors program activity
risk through the formal and informal procedures

and discussions with its Research Council, Advisory
Committees, Program Directors and Peer Review
Committees.

Prudent business practices consist of establishing and
maintaining reliable systems of internal control, including
detailed business plans and budgets, the frequent review
and reporting of Institute activities, both internally and
externally, the establishment of policies and procedures to
mitigate risk, and the routine back-up and off-site storage
of data.

Standard insurance coverage includes (i) general
commercial liability coverage of $5 million, (ii) physical
property coverage, consisting primarily of office
equipment, of $800,000 and (iii) directors’ and officers’
liability coverage of $5 million.
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APPENDIX A:

CIFAR PROGRAM MEMBERS

as of June 30, 2010

Cosmology and Gravity

BRITISH COLUMBIA

Matthew Choptuik, Fellow

Werner Israel, Institute Fellow

Julio Navarro, Fellow

Christopher Pritchet, Associate

William Unruh, Fellow and Founding Program Director
Ludovic Van Waerbeke, Scholar

ONTARIO

Richard Bond, Fellow and Program Director
Latham Boyle, Junior Fellow
Ray Carlberg, Fellow

Mark Chen, Fellow

Hugh Couchman, Fellow
Luis Lehner, Fellow

Arthur McDonald, Associate
Robert Myers, Fellow

Barth Netterfield, Fellow
Ue-Li Pen, Fellow

Harald Pfeiffer, Scholar

Neil Turok, Fellow

QUEBEC

Slavko Bogdanov, Junior Fellow

Andrew Cumming, Scholar

Matthew Dobbs, Scholar

Gilbert Holder, Scholar

Victoria Kaspi, R. Howard Webster Foundation Fellow

INTERNATIONAL
Lars Bildsten, Associate
George Efstathiou, Associate
Wendy Freedman, Associate
Carlos Frenk, Associate
David Garfinkle, Associate
Henk Hoekstra, Scholar
Gary Horowitz, Associate
Shamit Kachru, Associate
Nicholas Kaiser, Associate
Andrei Linde, Associate
John Peacock, Associate

P. James E. Peebles, Associate
Ster]l Phinney, Associate
Frans Pretorius, Scholar
Joseph Silk, Associate

Eva Silverstein, Associate
Leonard Susskind, Associate
Alexander Szalay, Associate
Robert Wald, Associate

University of British Columbia
University of Victoria
University of Victoria
University of Victoria
University of British Columbia
University of British Columbia

CITA/University of Toronto

University of Toronto

University of Toronto

Queen’s University

McMaster University

University of Guelph and Perimeter Institute for Theoretical Physics
Queen’s University

Perimeter Institute for Theoretical Physics and University of Waterloo
University of Toronto

CITA/University of Toronto

CITA/University of Toronto

Perimeter Institute for Theoretical Physics

McGill University
McGill University
McGill University
McGill University
McGill University

University of California, Santa Barbara, USA
University of Cambridge, UK

Carnegie Observatories, Carnegie Institution of Washington, USA
University of Durham, UK

Oakland University, USA

Leiden University, The Netherlands
University of California, Santa Barbara, USA
Stanford University, USA

University of Hawaii, USA

Stanford University, USA

University of Edinburgh, UK

Princeton University, USA

California Institute of Technology, USA
Princeton University, USA

University of Oxford, UK

Stanford University, USA

Stanford University, USA

Johns Hopkins University, USA

University of Chicago, USA
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Earth System Evolution

ALBERTA
Andrew Bush, Fellow
Shawn Marshall, Fellow

BRITISH COLUMBIA
Paul Hoffman, Associate
Mark Jellinek, Scholar

NOVA SCOTIA
Christopher Beaumont, Associate
Markus Kienast, Scholar

ONTARIO
Bridget Bergquist, Scholar
Sharon Cowling, Scholar

QUEBEC
Alessandro Forte, Fellow
Eric Galbraith, Scholar
Xavier Robert, Junior Fellow

INTERNATIONAL

Dorian Abbot, Junior Fellow

Jean Braun, Fellow

Louis Derry, Fellow

Katherine Freeman, Fellow

Sidney Hemming, Fellow

Lee Kump, Fellow and Associate Director
Jerry Mitrovica, Fellow and Program Director
Taylor Perron, Scholar

Raymond Pierrehumbert, Fellow

Peter Reiners, Scholar

David Rowley, Fellow

Daniel Schrag, Fellow

Alexandra Turchyn, Scholar

Kelin Whipple, Fellow

Sean Willett, Fellow

James Zachos, Fellow
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University of Alberta
University of Calgary

University of Victoria
University of British Columbia

Dalhousie University
Dalhousie University

University of Toronto
University of Toronto

Université du Québec a Montréal
McGill University
Université du Québec a Montréal

University of Chicago, USA

Université Joseph Fourier de Grenoble, France
Cornell University, USA

Pennsylvania State University, USA
Columbia University, USA

Pennsylvania State University, USA
Harvard University, USA

Massachusetts Institute of Technology, USA
University of Chicago, USA

University of Arizona, USA

University of Chicago, USA

Harvard University, USA

University of Cambridge, UK

Arizona State University, USA

ETH Zurich, Switzerland

University of California, Santa Cruz, USA



Experience-based Brain and Biological Development

ALBERTA
Bryan Kolb, Fellow

BRITISH COLUMBIA

Ronald Barr, Fellow and Founding Program Director
W. Thomas Boyce, Fellow and Program Co-Director
Clyde Hertzman', Fellow

Michael Kobor, Scholar

Janet Werker, Fellow

ONTARIO
James Burns, Junior Fellow
Joel D. Levine, Scholar

Marla B. Sokolowski, Weston Fellow and Program Co-Director

QUEBEC
Michael Meaney, Fellow
Moshe Szyf, Fellow

INTERNATIONAL

David Clayton, Fellow

Megan Gunnar, Fellow

Lia Fernald, Associate

Takao Hensch, Fellow

Thomas McDade, Associate

Jelena Obradovic, Great-West Life Junior Fellow
Robert Sapolsky, Associate

Steve Suomi, Associate

' cross-appointed to CIFAR’s Successful Societies Program

Genetic Networks

BRITISH COLUMBIA
Eldon Emberly!, Scholar
Philip Hieter, Fellow
Donald Moerman, Fellow

ONTARIO

Brenda Andrews, Fellow and Program Director
Charles Boone, Fellow

Andrew Fraser, Scholar

Brendan Frey?, Fellow

Timothy Hughes, Fellow

Jason Moffat, Scholar

Stephen Scherer, Fellow

Matthew Weirauch, Junior Fellow

QUEBEC
Howard Bussey, Fellow
Eric Shoubridge, Fellow

INTERNATIONAL
Frederick P. Roth, Fellow
Olga Troyanskaya, Fellow

! cross-appointed to CIFAR’s Nanoelectronics Program

University of Lethbridge

University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia

University of Toronto at Mississauga
University of Toronto at Mississauga
University of Toronto at Mississauga

McGill University
McGill University

University of Illinois, USA

University of Minnesota, USA

University of California at Berkeley, USA

Harvard University, USA and RIKEN Brain Science Institute, Japan
Northwestern University, USA

Stanford University, USA

Stanford University, USA

National Institute of Child Health and Human Development, USA

Simon Fraser University
University of British Columbia
University of British Columbia

University of Toronto
University of Toronto
University of Toronto
University of Toronto
University of Toronto
University of Toronto
Hospital for Sick Children, Toronto
University of Toronto

McGill University
McGill University

Harvard University, USA
Princeton University, USA

2 cross-appointed to CIFAR’s Neural Computation and Adaptive Perception Program
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Integrated Microbial Biodiversity

ALBERTA
Yan Boucher, Scholar
Rebecca Case, Associate

BRITISH COLUMBIA

Steven Hallam, Scholar

Patrick Keeling, Fellow and Program Director
Brian Leander, Fellow

Steve Perlman, Scholar

Curtis Suttle, Fellow

Vera Tai, Junior Fellow

David Walsh, Associate

NEW BRUNSWICK
Adrian Reyes-Prieto, Scholar

NOVA SCOTIA

John Archibald, Fellow
Shehre-Banoo Malik, Junior Fellow
Andrew Roger, Fellow

Alastair Simpson, Fellow

Claudio Slamovits, Scholar

ONTARIO
Nicolas Corradi, Scholar

INTERNATIONAL
Michael Grigg, Scholar

Nicole King, Scholar

Julius Lukes§, Associate
Susannah M. Porter, Associate
Forest Rohwer, Fellow
Alexandra Worden, Scholar
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University of Alberta
University of Alberta

University of British Columbia
University of British Columbia
University of British Columbia
University of Victoria

University of British Columbia
University of British Columbia
University of British Columbia

University of New Brunswick

Dalhousie University
Dalhousie University
Dalhousie University
Dalhousie University
Dalhousie University

University of Ottawa

National Institutes of Health, USA

University of California at Berkeley, USA

Czech Academy of Sciences and University of South Bohemia, Czech Republic
University of California at Santa Barbara, USA

San Diego State University, USA

Monterey Bay Aquarium Research Institute, USA



Institutions, Organizations and Growth

BRITISH COLUMBIA
Siwan Anderson, Associate
Matilde Bombardini, Scholar
Mauricio Drelichman, Scholar
Patrick Francois, Fellow

Anke Kessler, Associate
Benjamin Nyblade, Scholar

ONTARIO
Gustavo J. Bobonis, Scholar
Daniel Trefler, Fellow

INTERNATIONAL

Daron Acemoglu, Fellow

Philippe Aghion, Fellow

George Akerlof' (Nobel Laureate), Fellow
Roland Benabou!, Associate

Tim Besley, Fellow

Daniel Diermeier, Fellow

Dave Donaldson, Junior Fellow

James Fearon, Fellow

Avner Greif, Fellow

Elhanan Helpman, Fellow and Program Director
Matthew Jackson, Fellow

Torsten Persson, Fellow

James Robinson, Fellow

Guido Tabellini, Fellow

University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
Simon Fraser University

University of British Columbia

University of Toronto
University of Toronto

Massachusetts Institute of Technology, USA
Harvard University, USA

University of California, Berkeley, USA
Princeton University, USA

London School of Economics, UK
Northwestern University, USA
Massachusetts Institute of Technology, USA
Stanford University, USA

Stanford University, USA

Harvard University, USA

Stanford University, USA

Stockholm University, Sweden

Harvard University, USA

Universita Bocconi, Italy

! cross-appointed to CIFAR’s Social Interactions, Identity and Well-Being Program
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Nanoelectronics

ALBERTA
Mark Freeman, Fellow
Robert Wolkow, Fellow

BRITISH COLUMBIA
lan Affleck?, Associate
Mona Berciu, Fellow

Eldon Emberly', Associate
Joshua Folk?, Scholar

Bret Heinrich, Associate
George Kirczenow, Fellow
Julien Renard, Junior Fellow
Dipankar Sen, Fellow

Philip Stamp?, Associate
Jeff Young, Fellow

MANITOBA
Douglas Thomson, Associate

NOVA SCOTIA
Jeff Dahn, Fellow

ONTARIO

Pawel Hawrylak, Fellow

Stephen Hughes, Associate

Sajeev John, Fellow

Geoffrey A. Ozin, Fellow

Douglas Perovic, Associate

John Polanyi (Nobel Laureate), Fellow
Andrew Sachrajda, Fellow

QUEBEC

Alexandre Blais*3, Scholar

Aashish Clerk, Fellow

Guillaume Gervais?, Scholar

Peter Griitter, Fellow and Program Director
Hong Guo, Fellow

Hanadi Sleiman, Fellow

Thomas Szkopek, Scholar

INTERNATIONAL
Werner A. Hofer, Associate
Mark Reed, Fellow

Itamar Willner, Associate

! cross-appointed to CIFAR’s Genetic Networks program
2 cross-appointed to CIFAR’s Quantum Materials program

University of Alberta
University of Alberta

University of British Columbia
University of British Columbia
Simon Fraser University
University of British Columbia
Simon Fraser University
Simon Fraser University
University of British Columbia
Simon Fraser University
University of British Columbia
University of British Columbia

University of Manitoba

Dalhousie University

National Research Council, Ottawa
Queen’s University

University of Toronto

University of Toronto

University of Toronto

University of Toronto

National Research Council, Ottawa

Université de Sherbrooke
McGill University
McGill University
McGill University
McGill University
McGill University
McGill University

University of Liverpool, UK
Yale University, USA
The Hebrew University of Jerusalem, Israel

3 cross-appointed to CIFAR’s Quantum Information Processing program
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Neural Computation and Adaptive Perception

BRITISH COLUMBIA
Nando de Freitas, Fellow
David Lowe, Fellow

Kevin Murphy, Associate
Nicholas Swindale, Associate

ONTARIO

Ryan Adams, Junior Fellow
Suzanna Becker, Associate
James Elder, Associate

David Fleet, Fellow

Brendan Frey, Fellow

Aaron Hertzmann, Fellow
Geoffrey Hinton, Fellow and Program Director
Allan Jepson, Associate
Nikolaus Troje, Fellow
Frances Wilkinson, Associate
Hugh Wilson, Fellow
Richard Zemel, Fellow

QUEBEC
Yoshua Bengio, Fellow
Avi Chaudhuri, Associate

INTERNATIONAL
Anthony Bell, Associate
Michael Black, Associate
Rob Fergus, Associate
William Freeman, Associate
Aapo Hyvirinen, Associate
Daniel Lee, Associate

Tai Sing Lee, Associate
Michael Lewicki, Associate
David MacKay, Associate
Bruno Olshausen, Fellow
Alexandre Pouget, Associate
Lawrence Saul, Associate
Martin Wainwright, Associate
Yair Weiss, Fellow

Chris Williams, Associate

! cross-appointed to CIFAR’s Genetic Networks Program

University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia

University of Toronto
McMaster University
York University
University of Toronto
University of Toronto
University of Toronto
University of Toronto
University of Toronto
Queen’s University
York University

York University
University of Toronto

Université de Montréal
McGill University

University of California, Berkeley, USA
Brown University, USA

New York University, USA

Massachusetts Institute of Technology, USA
University of Helsinki, Finland

University of Pennsylvania, USA

Carnegie Mellon University, USA

Carnegie Mellon University, USA
University of Cambridge, UK

University of California, Berkeley (Redwood Neuroscience Institute), USA
University of Rochester, USA

University of California, San Diego, USA
University of California, Berkeley, USA
Hebrew University of Jerusalem, Israel
University of Edinburgh, UK
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Quantum Information Processing

ALBERTA

Peter Hoyer, Scholar
Alexander Lvovsky, Scholar
Barry Sanders, Fellow

BRITISH COLUMBIA
Robert Raussendorf, Scholar

ONTARIO

Richard Cleve, Fellow

Bill Coish, Junior Fellow
Joseph Emerson, Scholar

Jay Gambetta, Junior Fellow
Daniel Gottesman, Fellow
Thomas Jennewein, Associate

Raymond Laflamme, Fellow and Program Director

Debbie Leung, Scholar
Hoi-Kwong Lo, Fellow
Michele Mosca, Fellow
Ashwin Nayak, Scholar
Aephraim Steinberg, Fellow
John Watrous, Fellow

QUEBEC

Alexandre Blais', Scholar
Gilles Brassard, Fellow
Claude Crépeau, Fellow
Patrick Hayden, Fellow
Michel Pioro-Ladriere, Scholar
Alain Tapp, Scholar

INTERNATIONAL
Scott Aaronson, Associate
Andris Ambainis, Scholar
Barbara Terhal, Associate
Gregor Weihs, Scholar

University of Calgary
University of Calgary
University of Calgary

University of British Columbia

University of Waterloo

University of Waterloo

University of Waterloo

University of Waterloo

Perimeter Institute for Theoretical Physics

University of Waterloo

University of Waterloo and Perimeter Institute for Theoretical Physics
University of Waterloo

University of Toronto

University of Waterloo and Perimeter Institute for Theoretical Physics
University of Waterloo and Perimeter Institute for Theoretical Physics
University of Toronto

University of Waterloo

Université de Sherbrooke
Université de Montréal
McGill University

McGill University
Université de Sherbrooke
Université de Montréal

Massachusetts Institute of Technology, USA
University of Latvia, Latvia

IBM Watson Research Center, USA
University of Innsbruck, Austria

' cross-appointed to CIFAR’s Quantum Materials and Nanoelectronics Programs
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Quantum Materials

ALBERTA
Frank Marsiglio, Associate

BRITISH COLUMBIA
lan Affleck’, Fellow

Doug Bonn, Fellow

Andrea Damascelli, Fellow
Steven Dodge, Scholar
Joshua Folk',Scholar

Marcel Franz, Fellow

Ion Garate, Junior Fellow
Walter N. Hardy, Fellow
Robert Kiefl, Associate
Ruixing Liang, Fellow

Kirk W. Madison, Scholar
George Sawatzky, Fellow
Jeff E. Sonier, Fellow

Philip Stamp', Associate
Hiroki Wadati, Junior Fellow
Fei Zhou, Scholar

ONTARIO

John Berlinsky, Associate
William Buyers, Fellow
Jules P. Carbotte, Fellow and Founding Program Director
Bruce Gaulin, Fellow
Michel Gingras, Fellow
Allan Griffin, Fellow
Takashi Imai, Fellow
Stephen Julian, Fellow
Catherine Kallin, Fellow
Hae-Young Kee, Fellow
Yong Baek Kim, Fellow
Graeme Luke, Fellow

Arun Paramekanti, Scholar
John Preston, Associate
Joseph Thywissen, Scholar
Thomas Timusk, Fellow
John Wei, Associate

QUEBEC

Alexandre Blais*?, Scholar

Claude Bourbonnais, Fellow

Patrick Fournier, Scholar

Guillaume Gervais', Scholar

Louis Taillefer, Fellow and Program Director
André-Marie Tremblay, Fellow

INTERNATIONAL

Philip Anderson (Nobel Laureate), Associate
Immanuel Bloch, Associate

Collin Broholm, Associate

Eugene Demler, Associate

Zachary Fisk, Associate

University of Alberta

University of British Columbia
University of British Columbia
University of British Columbia
Simon Fraser University

University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
University of British Columbia
Simon Fraser University

University of British Columbia
University of British Columbia
University of British Columbia

McMaster University

National Research Council, Chalk River

McMaster University
McMaster University
University of Waterloo
University of Toronto
McMaster University
University of Toronto
McMaster University
University of Toronto
University of Toronto
McMaster University
University of Toronto
McMaster University
University of Toronto
McMaster University
University of Toronto

Université de Sherbrooke
Université de Sherbrooke
Université de Sherbrooke
McGill University

Université de Sherbrooke
Université de Sherbrooke

Princeton University, USA

Max-Planck-Institut fiir Quantenoptik, Germany

Johns Hopkins University, USA
Harvard University, USA

University of California at Irvine, USA

135



Quantum Materials continued

INTERNATIONAL
Randall G. Hulet, Associate
Harold Hwang, Associate
Denis Jérome, Associate
Deborah Jin, Associate
Steven Kivelson, Associate
Gabi Kotliar, Associate
Karyn Le Hur, Associate
Gilbert Lonzarich, Associate
Andy Mackenzie, Associate
Yoshiteru Maeno, Associate
Andrew Millis, Associate
Kathryn Moler, Associate
Cedomir Petrovic, Associate
Cyril Proust, Associate

T. Maurice Rice, Associate
Subir Sachdev, Associate
Douglas Scalapino, Associate
Senthil Todadri, Associate
Hai-Hu Wen, Associate

' cross-appointed to CIFAR’s Nanoelectronics Program
2 cross-appointed to CIFAR’s Quantum Information Processing Program

Social Interactions, Identity and Well-Being

ALBERTA
Mark Ferguson, Junior Fellow
Robert Oxoby, Fellow

BRITISH COLUMBIA

Chris Barrington-Leigh, Junior Fellow

Nicole M. Fortin, Fellow

John Helliwell, Fellow and Program Co-Director

NOVA SCOTIA
Shelley Phipps, Fellow

ONTARIO
Philip Oreopoulos, Scholar

INTERNATIONAL
George Akerlof!, (Nobel Laureate), Fellow and Program Co-Director
Roland Benabou!, Fellow
Irene Bloemraad, Scholar
Nyla Branscombe, Fellow
Rafael Di Tella, Fellow

Roland G. Fryer, Fellow
Alexander Haslam, Fellow
Rachel Kranton, Fellow

Eldar Shafir, Fellow

Mario Luis Small, Associate
Renate Ysseldyk, Junior Fellow

Rice University, USA
University of Tokyo, Japan
Université Paris-Sud, France
University of Colorado, USA
Stanford University, USA
Rutgers University, USA

Yale University, USA
Cambridge University, UK
University of St. Andrews, UK
Kyoto University, Japan
Columbia University, USA
Stanford University, USA
Johns Hopkins University, USA

Laboratoire National des Champs Magnetiques Pulses (LNCMP), France

Swiss Federal Institute of Technology (ETH Zurich), Switzerland
Harvard University, USA

University of California at Santa Barbara, USA

Massachusetts Inst. of Technology, USA

Chinese Academy of Sciences, China

University of Calgary
University of Calgary

University of British Columbia
University of British Columbia
University of British Columbia

Dalhousie University

University of Toronto

University of California, Berkeley, USA
Princeton University, USA

University of California, Berkeley, USA
University of Kansas, USA

Harvard University, USA

Harvard University, USA

University of Exeter, UK

Duke University, USA

Princeton University, USA

University of Chicago, USA

University of Exeter, UK

' cross-appointed to CIFAR’s Institutions, Organizations and Growth Program
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Successful Societies

ALBERTA
Joshua Evans, Junior Fellow

BRITISH COLUMBIA
Clyde Hertzman', Fellow

ONTARIO

James Dunn, Fellow

Will Kymlicka, Fellow

Ron Levi, Fellow

Arjumand Siddiqji, Associate
Leanne Son Hing, Fellow

QUEBEC

Marcos Ancelovici, Junior Fellow

Gérard Bouchard, Fellow
Jane Jenson, Fellow

INTERNATIONAL
Peter B. Evans, Fellow

Peter A. Hall, Fellow and Program Co-Director

Daniel P. Keating, Fellow

Micheéle Lamont, Fellow and Program Co-Director

William Sewell, Fellow
Ann Swidler, Fellow

Athabasca University

University of British Columbia

McMaster University
Queen’s University

University of Toronto
University of Toronto
University of Guelph

Université de Montréal
Université du Québec a Chicoutimi
Université de Montréal

University of California, Berkeley, USA
Harvard University, USA

University of Michigan, USA

Harvard University, USA

University of Chicago, USA

University of California, Berkeley, USA

' cross-appointed to CIFAR’s Experience-based Brain and Biological Development Program
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APPENDIX B:
EXTERNAL PEER REVIEW PROCESS
AND CRITERIA

(a) Review Criteria

QUALITY OF THE PROGRAM

The program is to be judged both on its own merits and

in comparison with other initiatives in the field, with

particular reference to the following:

Achievements and impact:

Accomplishments of the program in relation to its
objectives as stated at the outset of the five-year term;

Evolution of the program’s intellectual focus;

Impact of the program in relation to the field as a
whole (did the group change or lead the field);

Effectiveness of the interaction of the Fellows,

Scholars and Associates;

Impact on undergraduate/graduate/post-doctoral

training;

Value-added of CIFAR’s role in supporting the

program.

Future directions:

Assessment of the program’s plans for future

research in relation to the overall prospects for the
field;

Evaluation of the current strengths of all members of
the group and the implication of those strengths in

relation to future plans;

Assessment of whether the future focus requires (a)
additional individuals to the current group or (b) a

new mix of individuals.

QUALITY OF INDIVIDUAL
PROGRAM MEMBERS

The panel will evaluate the quality of each program
member’s research as measured by international

standards, with particular reference to the following:

+ Change in nature and direction of work over the

term of each member’s appointment;

. Effectiveness of the interaction and collaboration

with other program members;

« Contribution to the intellectual focus of the

program;

« Contribution to the intellectual excellence of the

program.



(b) Review Process
Before the Review:
ESTABLISHING THE PANEL

The Program Advisory Committee, Program Director,
Program Members, and CIFAR VP Research work
together to identify potential review panelists,
including a Chair. Panelists are highly-respected
individuals from Canada and abroad, who have not
had previous involvement with the program or the
Institute. The panel should consist of five to seven
members, who collectively cover all major areas

of research in the program, including theory and
experiment, if applicable. The Chair is responsible for
directing the review process and taking the lead role in

writing the panel’s report.

With the shortlist established, the individuals are
contacted by the VP Research to determine their

willingness to participate. Potential dates are discussed.

The President or VP Research also appoints a CIFAR
Research Council member to participate in the review
process. This individual’s role is to assess the quality of
the review process, including the arm’s length nature
of the review panel and proceedings. The Research
Council member may participate in the interview
process and discussions, but does not contribute to the
formulation of the panel’s assessments.

Panelists are paid a modest honorarium, plus
expenses, following the submission of their final
report.

PREPARING MATERIALS: PROGRAM
DIRECTOR’S RENEWAL PROPOSAL AND
PROGRAM MEMBERS’ STATEMENTS

The Program Director drafts a Renewal Proposal, and
circulates it to the Program Members and Advisory
Committee for their feedback.

Roughly 30% of the Director’s Renewal Proposal should
consist of:

« brief history and the role of the program and CIFAR
in building and ensuring Canadian scientific and
academic excellence in this area

« description of the overall productivity of the program

over the past five years, including:
« major research achievements over the period
- group interactions and their importance
- national / international recognition (awards, etc.)
« other relevant outcome measures (e.g., number
of papers in high-impact journals)
Roughly 70% of the Director’s Renewal Proposal should
consist of:

« description of the state of research/science in the
topic/area(s) and the strengths of the program
relative to other groups on an international scale

« case for renewal
« core research directions of a renewed program

- membership strategy with respect to the case for

renewal
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Program Members are asked to submit individual

research statements (approx. 3-4 pages), which contain:

1. a summary of their research activities and
contributions to the program over the past five years

including:

a. major research achievements and how these

achievements contributed to the program
b. benefits of participation in the program

c. interactions with other program members,
including collaborative publications and more

informal collaborations

2. their proposed research plan for the next five years
and how it will align with the proposed future
directions (i.e. how they will contribute to a renewed

program),

3. their view of the impact of CIFAR’s support of the
program on research in the field

4. a paragraph that summarizes the following:

« Total number of graduate students supervised
annually

« Total number of postdocs supervised annually

« Total amount of annual funding from competitive

research grants
« List of major awards

« List of the most important papers from the
last five years, which best reflect the results of

participation in the program
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PREPARATION OF DOCUMENTATION
FOR THE PANEL

CIFAR staff compiles all necessary documentation
for the review panelists and sends this material to the

panelists at least one month prior to the review.
This documentation includes:

« Review agenda

« Criteria for the review

« Program Director’s Renewal Proposal

« Program members’ research statements, CV’s, and
top three papers

« List of program and advisory committee
membership

+ Panel member bios

+ General information on CIFAR

« Report(s) of previous review panel(s) or original
program proposal, if applicable

PREPARATION OF PANEL FOR
ASSESSMENT OF PROGRAM MEMBERS

The review panel receives the above-listed
documentation at least one month prior to the review to
allow sufficient time for preparation.

CIFAR staff contacts members of the review panel to
determine which individual program members the
panelists feel most capable of assessing. Each panelist
acts as the primary assessor of a certain number of
individuals, although all panelists participate in the

assessment process.



During the Review:
The usual review format is the following:
DAY 1

Evening Reception: Panelists meet Program members,
Advisory Committee members, and CIFAR staff.

Private Working Dinner: Panel, Program Director, and
CIFAR staff

« In camera session prior to dinner in which the
VP Research provides a brief introduction about
CIFAR for the panel only

« Program Director is invited into the room to
present his/her Renewal Proposal and answers

questions from the panel

« In camera session in which panel and CIFAR staff
discuss review criteria and process, and prepare for

the next day

DAY 2

Interviews: The panel interviews all Fellows and
Scholars, and selected Associates if appropriate, in

person (or by phone under exceptional circumstances).

Discussion: Time for periodic discussion amongst the
panel is built into the interview schedule. After all
interviews have been completed, the Program Director
will be invited to meet with the panel to discuss his/
her views on the contributions of individual program
members. The purpose of this session is to help the
panel calibrate information and impressions gleaned

through the interview process.

Written Assessments: The panel members then
complete their final written assessments of individual
program members, based on the Review Criteria as

outlined earlier in this Appendix.

Private Working Dinner: Panel, Advisory Committee,
and CIFAR Staff: The panel has a working dinner with
the Advisory Committee members, at which the Chair
of the panel and the panel members have an open,
confidential discussion with the Advisory Committee
regarding leadership, intellectual directions of the
program, quality of program membership, and any
other administrative or management issues.

DAY 3

Panel members further assess the Program’s
achievements and its standing on an international scale,
and deliberate on the research agenda proposed for the
next five-year term. The Panel must reach a consensus
and discuss openly their recommendation to continue the
program, to continue with modifications, or to discontinue

the program.

Panelists begin drafting the written report. As much
as possible should be written on-site before the panel
departs. The Report includes two volumes. Volume

I is public, and Volume II contains the confidential
assessment of individual program members, program

leadership, and program management.

After the Review:

FINAL REPORT

Following the Review, the Chair of the panel completes
and circulates the draft report to all panelists and
revisions are made. Once all panelists have signed off

on the report, the final version is submitted to CIFAR’s
President and VP Research by the Chair.
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DECISION-MAKING RE: PROGRAM
RENEWAL, MODIFICATION, OR
DISCONTINUATION

The President and/or VP Research shares the final
Report (Volume I) with the Advisory Committee. The
Advisory Committee prepares a written response to the
panel’s recommendations. The VP Research prepares a

Management response to the recommendations.

The final report (Volume I only), the Advisory
Committee’s comments, and the CIFAR Management
response are presented to the CIFAR Research

Council for discussion. The presentation is made

by the VP Research and CIFAR Research Council
member who attended the review. The Research
Council makes a recommendation to the President and
Board regarding the program’s renewal, renewal with
modifications, or discontinuation. The Council may
also make a recommendation concerning the Program

Directorship, based on findings of the Review Panel.

The above-listed items and the Research Council’s
recommendations are brought forward to the Board of
Directors for a final decision on program renewal or

discontinuation.

POST-DECISION FOLLOW-UP

The VP Research communicates the Board’s decision
regarding the renewal or discontinuation to the
Program Director, Program Members and Advisory
Committee as soon as possible. At this time, if the
program is to be continued, the VP Research advises
the Program Director and Program Members that
the President will be considering the review panel’s
recommendations on program leadership and

membership within the next two weeks.
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Volume I of the Review Panel’s report is then circulated

to the Program Director and members.

The President reserves the right to follow through

on any recommendations made by the panel on (dis)
continuation of the Program Director. This decision
should be discussed with the Advisory Committee Chair
and communicated by the President to the Program

Director without undue delay.

The Program Director and CIFAR management
develop a draft plan of action for implementing the
recommendations of the review before the end of

the final year of the current term. The President will
normally give discretion to the Program Director
and/or Advisory Committee to make decisions about
individual program membership continuation, based
on the panel’s recommendations. If an individual’s
program membership is to be discontinued, he/she
will be informed by the Program Director or Advisory
Committee Chair within four months after the Board’s

program renewal decision.

All Program Members are then officially advised of their
status for the next five-year term by means of a formal
appointment letter from the VP Research. The Program
Director’s appointment letter is sent by the President.
Letters thanking departing Advisory Committee
members or welcoming new ones are also sent by the

President.

A presentation on the panel’s report and
recommendations is made by the VP Research at the
group’s first interaction meeting following the Board’s

decision.



APPENDIX C:
ADVISORY COMMITTEE MEMBERS
BY REGION

as of June 30, 2010

LEGEND

CG Cosmology and Gravity NC  Neural Computation and Adaptive Perception
EBBD  Experience-based Brain and Biological Development NE  Nanoelectronics
ES Earth System Evolution QIP  Quantum Information Processing
GN Genetic Networks QM  Quantum Materials
10G Institutions, Organizations and Growth SI Social Interactions, Identity and Well-Being
IMB Integrated Microbial Biodiversity SS Successful Societies
(©) (Chair)
ALBERTA
SI Curtis Eaton Department of Economics, University of Calgary

BRITISH COLUMBIA

ES (C) Garry Clarke Department of Earth and Ocean Sciences, University of British Columbia
IMB Julian Davies Department of Microbiology & Immunology, University of British Columbia

NOVA SCOTIA

IMB W. Ford Doolittle Department of Biochemistry & Molecular Biology, Dalhousie University
IMB (C)  Michael W. Gray Department of Biochemistry & Molecular Biology, Dalhousie University
ONTARIO
QIP (C) David G. Cory Institute for Quantum Computing & Department of Chemistry,
University of Waterloo & Perimeter Institute for Theoretical Physics
SS Natalie Zemon Davis Department of History, University of Toronto
QIP Anthony J. Leggett Nobel Laureate, Department of Physics, Institute for Quantum Computing,
University of Waterloo (cross-appointed to University of Illinois at Urbana-Champaign)
ST Kimberly Matheson Department of Psychology, Carleton University
EBBD J. Fraser Mustard Founding President, CIFAR, and Head, The Founders’ Network
GN David Sankoff Department of Mathematics and Statistics, University of Ottawa
NE Michael Scott Chief Technology Officer (retired), Bookham Technology
SS Richard Simeon Department of Political Science, University of Toronto
QUEBEC
SI(C) Pierre Fortin Department of Economics, Université du Québec a Montréal
SS Danielle Juteau Department of Sociology, Université de Montréal
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UNITED STATES OF AMERICA

EBBD Nancy E. Adler

SS (C) Jonathan Arac

IMB E. Virginia Armbrust
QIP Charles H. Bennett
CG Roger Blandford
GN (C) David Botstein

GN Gary Churchill

QM J. C. Séamus Davis
ESE Donald DePaolo
NE (C) Don Eigler

CG Richard Ellis

EBBD Russell Fernald

SS Peter Gourevitch
QM (C) Richard L. Greene
QM Tin-Lun (Jason) Ho
SI Daniel Kahneman
CG Renata Kallosh

NC (C) Yann LeCun

QIP Anthony J. Leggett
QM Allan H. MacDonald
I0G (C)  Joel Mokyr

I0G Roger B. Myerson
EBBD (C) Charles A. Nelson
CG Lyman Page

SI Robert Putnam

SS Vijayendra Rao
EBBD Gene Robinson

NE Michael Roukes

ES Leigh H. Royden
NC Terry Sejnowski
NC Sebastian Seung
10G Kenneth Shepsle
NC Richard Szeliski
CG (C) Scott Tremaine

ES Rob Van der Voo
GN Robert Waterston
NE Bernard Yurke
INTERNATIONAL

QIP Harry M. Buhrman
IMB Tom Cavalier-Smith
NE Jorg Peter Kotthaus
ST Richard Layard
QM Jochen Mannhart
ESE Judith McKenzie
EBBD Sir Michael Rutter
QM Hidenori Takagi
QIP Seigo Tarucha

CG Simon White
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Director, Health Psychology Program, U. of California, San Francisco
Department of English, University of Pittsburgh

School of Oceanography, University of Washington

IBM Research, Yorktown Heights

Department of Physics, Stanford University

Lewis-Sigler Institute for Integrative Genomics, Princeton University
The Jackson Laboratory, Maine

Department of Physics, Cornell University

Department of Earth & Planetary Sciences, University of California, Berkeley
IBM Almaden Research Center, California

Astronomy Department, California Institute of Technology
Department of Biological Sciences, Stanford University

School of International Relations & Pacific Studies, University of California at San Diego
Department of Physics, University of Maryland

Department of Physics, Ohio State University

Nobel Laureate, Department of Psychology, Princeton University
Department of Physics, Stanford University

The Courant Institute of Mathematical Studies, New York University
Nobel Laureate, Department of Physics, University of Illinois

at Urbana-Champaign (cross-appointed to University of Waterloo)
Department of Physics, University of Texas at Austin

Department of Economics, Northwestern University

Nobel Laureate, Department of Economics, University of Chicago
Harvard Medical School, Harvard University

Department of Physics, Princeton University

John F. Kennedy School of Government, Harvard University
Development Research Group, The World Bank, Washington, DC
Department of Entomology, University of Illinois

Kavli Nanoscience Institute, California Institute of Technology

Dept. of Earth, Atmospheric and Planetary Sciences,

Massachusetts Institute of Technology

Computational Neurobiology Lab, Salk Institute for Biological Studies
Dept. of Brain and Cognitive Sciences, Massachusetts Institute of Technology
Centre for Basic Research in the Social Sciences, Department of
Government, Harvard University

Microsoft Research, Washington

Department of Astrophysical Sciences, Princeton University and
School of Natural Sciences, Institute for Advanced Study, Princeton
Department of Geological Sciences, University of Michigan
Department of Genome Sciences, University of Washington

Dept. of Electrical & Computer Engineering; and Dept. of Materials
Science & Engineering, Boise State University

Centrum voor Wiskunde en Informatica (CWI), The Netherlands
Department of Zoology, University of Oxford, UK
Ludwig-Maximilians-Universitit Miinchen, Germany

Centre for Economic Performance, London School of Economics, UK
Institute of Physics, University of Augsburg, Germany

Swiss Federal Institute of Technology (ETH Zurich), Switzerland
Institute of Psychiatry, King’s College London, UK

Department of Advanced Materials Science, University of Tokyo, Japan
Department of Applied Physics, University of Tokyo, Japan

Max Planck Institute for Astrophysics, Garching, Germany



APPENDIX D:

RESEARCH COUNCIL MEMBERS

as of June 30, 2010

Chaviva Ho$ek (Chair)
President and CEO
CIFAR

Jacques Beauvais
Vice-President, Research
University of Sherbrooke

Edward Cox

Department of

Molecular Biology
Princeton University, USA

Natalie Davis
Department of History
University of Toronto

Pierre Fortin
Department of Economics

University of Quebec at Montreal

Wlad Godzich

Department of Literature
University of California at Santa Cruz, USA

Digyvir Jayas
Vice-President, Research
University of Manitoba

W. John McDonald

Department of Physics

University of Alberta

and

Department of Physics & Astronomy
University of Victoria

Arnold Naimark
Director, Centre for the Advancement of Medicine
University of Manitoba

Susan Pfeiffer
Department of Anthropology
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APPENDIX E:

CIFAR PROGRAM MEMBER APPOINTMENTS

July 1, 2009 to June 30, 2010

Cosmology and Gravity

Neil Turok (Fellow) is Director of the Perimeter Institute
for Theoretical Physics in Waterloo, Ontario. He

was previously Chair of Mathematical Physics in the
Department of Applied Mathematics and Theoretical
Physics at the University of Cambridge. Dr. Turok has
worked in a number of areas of theoretical physics

and cosmology, focusing on developing fundamental
theories and new observational tests. Most recently,
with Paul Steinhardt at Princeton, he developed a cyclic
model for cosmology, according to which the big bang
is explained as a collision between two “brane-worlds”
in M-theory. Drs. Steinhardt and Turok are co-authors
of the popular science book, Endless Universe: Beyond the

Big Bang.

Earth System Evolution

Bridget Bergquist (Scholar) is an Assistant Professor in
the Department of Geology at the University of Toronto.
The primary aim of her research program is to increase
our understanding of the biogeochemical cycles that are
important for life on Earth and how these cycles have
evolved over time through the use of trace metal and
stable isotope geochemistry. Understanding metals in
the environment is especially important in a changing
world where human activities are perturbing many
natural cycles and will have impacts on our food sources,
health, and climate. Combining research on metal
biogeochemistry (both laboratory and field) with studies
of natural metal isotopic variations has the potential to
yield insights into the modern global cycles of metals as

well as past conditions on Earth.
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Eric Galbraith (Scholar) is an Assistant Professor

in McGill University’s Department of Earth and
Planetary Sciences. His primary research is aimed

at understanding the interactions between marine
biogeochemistry and the physical climate state. He does
this by using marine sediments to study what happened
during past episodes of climate change, and by
exploring the mechanisms that underlie these changes

using numerical earth system models.

Sidney Hemming (Fellow) is an Associate Professor in
the Department of Earth and Environmental Sciences
at Columbia University. She is primarily interested

in understanding the provenance and processes
recorded in the geochemistry of sediments and
sedimentary rocks. Her research interests also include
geochronological studies, tectonics, and continental
crust evolution questions on the longer time scale. Dr.
Hemming has an active program of applying radiogenic
isotopes for tracing the sources of sediments, with the
goal of understanding Quaternary climate changes and

associated changes in winds, currents and glaciers.



Earth System Evolution continued

Taylor Perron (Scholar) is an Assistant Professor of
Geology in the Department of Earth, Atmospheric,
and Planetary Sciences at Massachusetts Institute

of Technology. His research seeks a quantitative
understanding of the processes that create landscapes,
both on Earth and on other planets and moons. His
approach combines theory and numerical modeling,
field and remote sensing observations, analysis of data
from planetary missions, and laboratory experiments.
A central theme in his research is understanding why
landscapes develop uniform patterns, such as evenly
spaced valleys and branching river networks, and how to
interpret these patterns as records of the geologic past.
Other topics of recent interest include the influence
of life on Earth’s surface topography, oceans and
paleoclimate on Mars, the formation of river networks
on Titan (Saturn’s largest moon), and the influence of

climate gradients on erosion and landscape evolution.

Experience-based Brain and Biological
Development

Lia Fernald (Associate) is an Associate Professor of Public
Health Nutrition in the Division of Community Health
and Human Development at the School of Public Health
at the University of California at Berkeley. Her research
program is focused on two related questions at the
intersection of socio-economic status and health. First,
how do inequalities in socio-economic status contribute
to physical and mental health outcomes in children and
adults? Second, how can interventions address socio-
economic disparities and their concomitant outcomes?
She is particularly interested in assessing large scale
policy-level and economic interventions and how they
affect nutrition, health and development in children

and adults. Dr. Fernald is a consultant to a number of
international organizations, including the World Bank,
the Micronutrient Initiative, and the governments of

Mexico, Ecuador, and Colombia.

Joel Levine (Scholar) is an Assistant Professor in the
Department of Biology at the University of Toronto

at Mississauga and a Canada Research Chair in
Neurogenetics. His research focuses on the genetic
basis of social interactions in the fruit fly. One area of
study investigates the hypothesis that circadian clocks
help the fly anticipate and coordinate social interactions,
acting as a physiological ‘appointment calendar.” Many
of the genes and cells that define circadian clocks are
known, and Dr. Levine’s findings suggest that biological
clocks within the brain and other tissues regulate social
interactions.

Thom McDade (Associate) is an Associate Professor
of Anthropology at Northwestern University and

a biological anthropologist specializing in human
population biology. His work is primarily concerned
with the dynamic interrelationships among biology,
culture, and individual psychosocial environments,
with an emphasis on stress and the ecology of
immune function. The development and application
of minimally-invasive methods for integrating
physiological measures into population-based research
is also a major area of interest. Dr. McDade’s prior
research in Samoa, and ongoing research in Bolivia,
investigates how local cultural transitions associated
with globalization affect child/adolescent health, and
his research in the Philippines is exploring the long-
term developmental consequences of early nutritional
and pathogenic environments. He is currently applying
conceptual and methodological tools from this work

to North America-based research on stress and health,
with an emphasis on the potential contribution of stress
to health disparities.
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Genetic Networks

Olga Troyanskaya (Fellow) is an Associate Professor in
the Department of Computer Science and at the Lewis-
Sigler Institute for Integrative Genomics at Princeton
University. The overarching goal of her research is to
predict and verify the biological function of genes and
proteins within an organism by utilizing the power of
computation to better harness the information found in
diverse biological assays. She approaches this broad goal
from several angles and perspectives that overlap and

compliment each other.

Institutions, Organizations and Growth

Matthew Jackson (Fellow) is the William D. Eberle
Professor of Economics at Stanford University and

an external faculty member of the Santa Fe Institute.
His research interests include the study of social and
economic networks. He has applied game theoretic
reasoning to the study of network formation and also
worked on theories of the roles of social networks in
transmitting information and influencing behaviour.
He has examined how hiring through social networks
affects wage inequality and social mobility, and has
recently been examining the impact of segregation and
homophily in networks, as well as favour exchange
and diffusion through social networks in rural villages.
Dr. Jackson has also made contributions to the study
of “mechanism design and implementation theory,”
including studies of the design of institutions ranging
from markets and voting systems to the design of

mutual-insurance systems in rural economies.

Integrated Microbial Biodiversity

Yan Boucher (Scholar) is an Assistant Professor of
Biological Sciences at the University of Alberta. He
studies the evolution, migration and diversification of
natural bacterial populations on human timescales.
The main model system he uses is the marine bacteria
Vibrio, which include numerous pathogens of human
and marine animals, such as V. cholerae, the etiological
agent of cholera. By studying Vibrio bacteria found

in coastal areas on monthly and yearly time scales

and from different geographical locations, he aims to
understand how time and distance affects their genetic
makeup, and what is responsible for these changes.
This work is complemented by laboratory experiments
to test if environmental conditions, such as exposure
to antibiotics, UV light and oxidative stress can directly

lead to genetic changes.

Rebecca Case (Associate) is an Assistant Professor
of Biological Sciences at the University of Alberta.
Her research focuses on elucidating interactions
that exist between abundant and ubiquitous marine
microorganisms, namely microalgae and roseobacters.
The latter are a group of marine bacteria commonly
found associated with marine eukaryotes, especially
algae. Her current aims are to: (1) identify and
characterize the activity of signaling and bioactive
compounds produced in bacterial-algal symbiosis,
and (2) determine the role climate and climatically
important compounds have on modulating these
interactions. These aims are addressed in both
laboratory and field based studies.



Integrated Microbial Biodiversity continued

Susannah Porter (Associate) is an Assistant Professor

in the Department of Earth Sciences at the University

of California at Santa Barbara. Her research interests
focus on two areas: the Precambrian history of life

and its relationship to environmental change, and the
‘Cambrian explosion’ of animals. Specific topics include
reconstructing relationships of early animal and protistan
problematica, understanding the effects of taphonomic
biases on patterns in the fossil record, and using the
geobiological record to understand the evolution of

biomineralization.

David Walsh (Associate) is a Postdoctoral Fellow in

the Department of Microbiology & Immunology at the
University of British Columbia. Beginning in July 2010,
he will become an Assistant Professor of Microbial
Ecology in the Department of Biology at Concordia
University. A major objective of his research is to
understand the environmental and ecological controls
on marine microbial communities in order to predict
the response of marine microbes, and the ecosystems
they support, to environmental change. This objective
will be addressed in his lab through long-term, high-
frequency time-series analysis of marine ecosystems that
will couple molecular and genomic-based descriptions
of microbial community composition and activity to
simultaneous measurement of relevant physical and
chemical parameters.

Nanoelectronics

Stephen Hughes (Associate) is an Associate Professor

in the Department of Physics at Queen’s University. His
research interests include optics and condensed matter
physics on the nanoscale. His projects encompass a broad
spectrum of fundamentals and applications, and include
the study of classical optics, quantum optics and nonlinear
optics in a variety of photonic nanostructures, such as
photonic crystals, single quantum dots, dot complexes and
nanowires. He aims to tackle important and challenging
problems, such as the effects of fabrication imperfections
(structural disorder), material loss, and decoherence on

light scattering.

Quantum Materials

Collin Broholm (Associate) is the Gerhard H. Dieke
Professor in the Department of Physics and Astronomy

at Johns Hopkins University. An experimental condensed
matter physicist, Dr. Broholm is interested in anomalous
forms of magnetism, superconductivity, and their
interplay. Of special interest are crystalline materials where
quantum effects are enhanced because of competing
interactions (frustration) or low dimensionality. His main
experimental tool is neutron scattering and he has a long-
standing involvement in developing the corresponding

instrumentation.

Deborah Jin (Associate) is a Fellow of the Joint Institute
for Laboratory Astrophysics (JILA), a joint institute of
the University of Colorado at Boulder and the National
Institute of Standards and Technology. Her research
focuses on ultracold trapped atoms. Her experiments use
laser cooling, magnetic trapping, and evaporative cooling
to reach temperatures below one microKelvin, where

quantum statistics dominate the behaviour of atoms.
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Quantum Materials continued

Gil Lonzarich (Associate) is a Professor of Condensed
Matter Physics at the University of Cambridge. He
holds a PhD in Physics from the University of British
Columbia. His research interests include metallic
magnetism, superconductivity, quantum critical
phenomena and novel states of correlated electron
systems. Dr. Lonzarich is a Fellow of the Royal Society
and of the Physical Society of London.

Arun Paramekanti (Scholar) is an Associate Professor
in the Department of Physics at the University of
Toronto. He previously held postdoctoral fellowships at
the Lawrence Berkeley National Laboratory; the Kavli
Institute for Theoretical Physics, University of California,
Santa Barbara; and the Jawaharlal Nehru Center for
Advanced Scientific Research in Bangalore, India.

Dr. Paramekanti conducts research in condensed
matter physics. He is particularly interested in
developing an understanding of how the interplay

of quantum mechanics and interactions between
electrons in a solid, or atoms in ultracold atomic gases,
gives rise to interesting collective phenomena at the

macroscopic scale.

Maurice Rice (Associate) is a Professor of Theoretical
Physics at the Swiss Federal Institute of Technology
(ETH Zurich). He spent the first fifteen years of his
career at the Bell Laboratories in New Jersey. His research
interests lie in the theoretical explanation of the physics
of condensed matter, with particular emphasis on metal-
insulator transitions, optically excited semiconductors
and materials with charge and spin density waves.

Since his appointment to ETH Zurich, his research

has concentrated on the theory of strongly correlated
fermions, especially on the microscopic theory of high
temperature superconductors. He is a member of the
National Academy of Sciences (USA) and a Fellow of the
Royal Society (UK).
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Social Interactions, Identity and Well-Being

Mario Small (Associate) is Professor of Sociology and
the College at the University of Chicago. His research
has focused on neighbourhood poverty, social capital,
inequality and culture, and case study methods. His
most recent book, Unanticipated Gains: Origins of Network
Inequality in Everyday Life (2009), examined why many
New York City mothers, after enrolling their children
in childcare centers, dramatically expanded the size
and usefulness of their personal networks. Dr. Small

is currently studying the distribution of for-profit and
non-profit establishments across U.S. neighbourhoods;
the peer relations of school children in violent areas

in Chicago; and the mechanisms through which
routine organizations broker social and organizational

connections.



APPENDIX F:

CIFAR JUNIOR FELLOWS

APPOINTED IN 2009/2010

Dorian Abbot

Dorian Abbot is a CIFAR Junior
Fellow working under the
supervision of Earth System
Evolution Fellow Raymond
Pierrehumbert in the Department
of Geophysical Sciences,
University of Chicago. He will

also be working closely with
Fellows Andrew Bush at the University of Alberta and
Shawn Marshall at the University of Calgary. Dorian
completed his PhD in Applied Mathematics in 2008 at
Harvard University, with Dr. Eli Tziperman as his thesis
advisor. In 2008/2009, he held a postdoctoral
fellowship in the Department of Earth and Planetary
Sciences at Harvard. Dorian also holds a Master’s degree
in Applied Mathematics from Harvard University and a
Bachelor’s degree in Physics from Harvard College.

Dorian is interested in understanding mysterious
climates in Earth’s history. For example, there have been
cold climates so cold that the entire ocean may have
been covered in sea ice. These periods may have been
crucial for the evolution of complex life. An important
component of Dorian’s research is improving our
understanding of the way in which Earth enters and
exits such pan-glacials. Additionally, Dorian studies
warm climatic periods that may have similarities to the
climate we can expect in the future. Important aspects of
these historical warm climates are difficult to reproduce
in the sophisticated climate models used to forecast
future climate. Another component of Dorian’s research
is to try to understand the reasons sophisticated climate
models have difficulty simulating warm climates, which

may help improve climate forecasts.

Ryan Adams

Ryan Adams is a CIFAR Junior
Fellow working under the
supervision of Neural
Computation and Adaptive
Perception (NCAP) Fellow and
Program Director, Geoftrey
Hinton, and Program Fellow
Brendan Frey at the University of
Toronto. Ryan received a B.S. from the Massachusetts
Institute of Technology in Electrical Engineering and
Computer Science, before being awarded a Gates
Cambridge Scholarship and an Overseas Research
Scholarship to attend the University of Cambridge for a
PhD in Physics. He completed his PhD in spring of
2009, under the supervision of Prof. David J.C.
MacKay, an Associate of the NCAP program.

Ryan’s graduate research has focused on general
statistical models for complex data. One of the
challenges that all scientists face is how to make as few
assumptions as possible when analyzing data. Typically,
a difficult choice must be made between practicality
and generality. In his research, Ryan has developed

a new set of statistical methods for modeling natural
phenomena that make minimal assumptions, while
still being practical. His methods use Bayes’ Theorum,
a formula for understanding how the probability of

a hypothesis is affected by new pieces of evidence.
Potential applications of this work exist in many areas:
from protein modeling in drug development, to the
distribution of galaxies in the cosmos, to the evolution
of the human skull. As a Junior Fellow, Ryan will apply
these sorts of methods to the study of computation in
brain-like systems. His goal is not only to make more
intelligent machines, but also to better understand how
brains perform computation, with a specific focus on

the visual system.
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Marcos Ancelovici

Marcos Ancelovici is a CIFAR
Junior Fellow working under the
supervision of Successful Societies
Fellow Jane Jenson, Professor of
Political Science and Canada
Research Chair in Citizenship

and Governance at the University

of Montreal. Marcos completed
his Ph.D. in Political Science in 2007 at the
Massachusetts Institute of Technology (MIT), with
Suzanne Berger, Michael Piore and Jane Jenson as his
advisors. He was the winner of the 2008 Georges Lavau
Dissertation Award of the American Political Science
Association. Marcos also holds a B.Sc. and M.Sc. in
Political Science from the University of Montreal. Since
2007, he has been an Assistant Professor in the
Department of Sociology at McGill University.

Marcos is interested in the political sociology of
globalization. His doctoral dissertation argued that
labour responses to globalization in France stemmed
from political-cultural struggles inside trade unions,
rather than economic processes related to trade and
foreign investment. Expanding this initial interest in
labour and globalization, he is currently beginning

a new project on civil society campaigns in favour of
new, private forms of transnational regulation (e.g.,
codes of conduct, private certification, and international
framework agreements) that aim at shaping the practices
of multinational corporations for the benefit of workers
worldwide. More specifically, this project, which he will
pursue during his Junior Fellowship at CIFAR, will try to
explain why the nature, demands, and strategies of these
campaigns vary across industrial sectors and countries,
instead of converging toward a single best practice or
regulatory model. He will investigate this question
through a comparative study of the textile-apparel and

the automotive sectors in France and the United States.
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James Burns

James Burns is a CIFAR Junior
Fellow working under the
supervision of Experience-based
Brain and Biological Development
(EBBD) Program Co-Director
and Fellow Marla Sokolowski in
the Department of Biology,
University of Toronto at
Mississauga. James obtained his PhD in 2007 in the
University of Toronto’s Department of Ecology and
Evolutionary Biology, with Drs. Helen Rodd and James
Thomson as his thesis advisors. In 2009/2010, he is
completing a two-year NSERC-supported postdoctoral
fellowship in the laboratory of Dr. Frederic Mery at the
Centre National de la Recherche Scientifique (CNRS) in
France. James also holds an MSc in Biological Sciences
from Simon Fraser University, and completed his BSc

in Zoology at the University of Calgary.

James uses approaches from psychology and
evolutionary biology to investigate how stress in the
early environment contributes to variation in memory
capacity within a species. He initially worked as a field
biologist on the effects of stress caused by predators on
migratory shorebirds and, later, on tropical fish. James
now works with fruit flies, a model system for testing
questions in evolutionary biology and neurobiology, in
the laboratory to test his ideas. Of particular interest is
why children exposed to adverse early environments
react strongly to stressful events, but so too do children
raised in very supportive and protective environments.
James plans to test how enhanced stress reactivity

may be adaptive to the early environment, how
interactions between genes and the environment may
maintain genetic variation in stress reactivity, and how
enrichment of the environment later in life might

alleviate some negative effects of stress reactivity.



Dave Donaldson

Dave Donaldson is a CIFAR
Junior Fellow in the Institutions,
Organizations and Growth
program and an Assistant
Professor in the Department of
Economics at the Massachusetts
Institute of Technology.

Originally from Calgary, Dave
completed a Master’s degree in Physics from the
University of Oxford in 2001. He subsequently changed
his focus of research, completing MSc and PhD degrees
in Economics at the London School of Economics (LSE)
in 2003 and 2009, respectively. His PhD thesis
advisors were Tim Besley and Robin Burgess. He has
been the recipient of numerous prestigious
scholarships and fellowships, including Oxford’s
McKeown Scholarship (1997-2001), the Royal Economic
Society Fellowship (2006-2007) and LSE’s Bagri
Fellowship (2008-20009).

Dave’s research is primarily concerned with the role of
trade — both international and intra-national — in the
process of economic development. He has examined
the role played by a vast new railroad network in
India’s colonial-era growth. He has also documented
the evolving extent of weather (temperature and
precipitation) extremes on mortality from 1861 to the
present. Prior to the advent of railroads in India,
these extremes had devastating consequences, as

local droughts gave rise to local famines of extreme
severity and frequency. Dave’s recent work argues that
the integration of markets that came with railroads
precipitated the end of peace-time famine in India.

He has also documented, however, that there exists a
little-known sub-famine incidence of weather shocks
on mortality even to this day, and that imperfect market
integration is a contributor to this. The persistent
effect of weather on death in India has important
implications for our estimates of the magnitude and
nature of the potential health effects of climate change

in developing countries.

Joshua Evans

Joshua Evans is a CIFAR Junior
Fellow in the Successful Societies
program and an Assistant Professor
in the Centre for Global and Social
Analysis at Athabasca University.
Joshua completed his Ph.D. in
2009 at McMaster University’s
School of Geography and Earth
Sciences, under the supervision of Dr. Robert Wilton. He
obtained his B.A. and M.A. in Human Geography at the

University of Alberta, where he also minored in Sociology.

Joshua is a human geographer with a specialty in urban
social geography. His most recent research activities

have focused on social issues such as homelessness.

His primary interest is in how public policy shifts and
urban processes have reshaped the social landscape of
homelessness in Canadian cities. To understand these
changing landscapes, he has drawn on theory from
sociology, anthropology and geography and used a number
of social research techniques, including participant
observation, interviewing, and focus groups. For example,
he recently chronicled the experiences and perspectives

of those who are homeless, those who are involved in
providing frontline services, and those responsible for
devising homeless policies, in order to evaluate the impact
of ‘housing first’ policies (approaches to homelessness
that prefer supported housing over temporary shelter) and
‘harm reduction’ service delivery models (models that aim
to reduce the harmful consequences of drug use). As a
Junior Fellow in the Successful Societies program, Joshua
plans to expand on his research by focusing on a specific
type of urban social policy most commonly referred to as
‘area-based initiatives’ (ABI). ABIs are community-based
social and economic programs designed to address the
social consequences of neighborhood poverty through
partnership building and citizen-engagement. This
approach to concentrated poverty has spread amongst
urban policymaking circles in the U.S., U.K., and now
Canada. Joshua is interested in understanding how these
policies have ‘traveled’ and how they are adapted when
they arrive in Canada. He is also interested in how ABIs

pursue ‘citizen-engagement’ and to what ends.
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Jay Gambetta

Jay Gambetta is a CIFAR Junior
Fellow working under the
supervision of Quantum
Information Processing Scholar
Joseph Emerson in the
Department of Applied
Mathematics and the Institute for

Quantum Computing (IQC) at the
University of Waterloo. Jay has been a postdoctoral
fellow at IQC since 2007, and previously was a Post-
Doctoral Associate at Yale University (2004-2007) under
the supervision of Steven M. Girvin and Robert J.
Schoelkopf. Originally from Australia, he completed his
PhD in 2004 at Griffith University near Brisbane, with
Howard M. Wiseman as his thesis advisor. He also
obtained his BSc at Griffith University in 2000.

Jay is a physicist who investigates how to control

the quantum states of mesoscopic devices, namely
superconducting qubits. These are systems which

are relatively large in size yet still obey the laws of
quantum, rather than classical, mechanics. Devices that
obey quantum principles could drastically accelerate
computational tasks and allow for highly secure private
communication.

154

Ion Garate

Ion Garate is a CIFAR Junior
Fellow working under the
co-supervision of Quantum
Materials Fellows Ian Affleck and
Marcel Franz in the Department
of Physics and Astronomy at the
University of British Columbia.
Ion received his PhD in Physics
in 2009 from the University of Texas at Austin, under
thesis advisor Dr. Allan H. MacDonald, a member of
the Quantum Materials Program Advisory Committee.
He also holds a B.S. in Physics from the University of
the Basque Country, Spain.

Ion is working to advance our theoretical understanding
of magnetism and superconductivity, remarkable
manifestations of the quantum physics governing the
behaviour of electrons in solids. Electrons have an
intrinsic magnetic property known as “spin”, and most
of Ion’s doctoral research focused on exploring the
spin-related changes that occur in tiny magnets when
they are connected to wires that carry electricity. These
changes, often described as “spin transfer”, are a direct
consequence of the quantum nature of electrons. Ion
and Allan MacDonald recently predicted the possibility
of reorienting or even switching the north and south
poles of a very thin magnet by way of an unconventional
spin transfer. If successful, their prediction may help
design new memory devices for the next generation of
computers. Ion is also interested in finding analogies
between magnets and superconductors. While they
have traditionally been studied as separate disciplines,
superconductivity and magnetism share many
similarities at a mathematical level. Exploiting these

similarities may lead to new theoretical insights.



Shehre-Banoo Malik

Shehre-Banoo Malik is a CIFAR
Junior Fellow working under the
co-supervision of Integrated
Microbial Biodiversity Scholar
Claudio Slamovits in the
Department of Biochemistry and
Molecular Biology at Dalhousie
University in Halifax, and IMB

Fellow Brian Leander at the University of British

Columbia. Banoo completed her PhD in Biology in
2007, with supervision by Dr. John M. Logsdon Jr. at the
University of Iowa’s Roy J. Carver Center for
Comparative Genomics. She graduated with an honors
B.Sc. in Biology from Cape Breton University that
included undergraduate research in Dr. W. Ford
Doolittle’s laboratory (Dalhousie University), and earned
her M.Sc. in Biology from the University of Ottawa with
Dr. Guy Drouin. In 2010, Banoo completed a
postdoctoral research position in Dr. Jane M. Carlton’s
laboratory at the Department of Medical Parasitology,

New York University Langone Medical Center.

Banoo investigates the evolution of fundamental cellular
processes in a comparative approach by tracing the
evolutionary history of the component proteins that
function in those processes. Her research focuses
especially on eukaryotic microorganisms (protists)

— organisms that have a nucleus and often other
membrane-bound cell structures. Banoo’s prior work
focused on the origin and early evolution of meiosis

in diverse organisms, and included studies on the
evolutionary relationships among diverse plants and
protists. Her work with Drs. Slamovits and Leander
will aim to better understand how genome reduction
and plasticity shaped the biology of an entirely parasitic
phylum, the Apicomplexa. This involves comparing the
genomes and transcriptomes of often-forgotten highly
diverged apicomplexa found in marine invertebrates

to better-known parasites of vertebrates, such as

the causative agents of malaria, toxoplasmosis and

cryptosporidiosis in humans.

Jelena Obradovic¢

Jelena Obradovi¢ is the Great-West
Life Junior Fellow of CIFAR. She
became an Assistant Professor in
the School of Education at
Stanford University in September
2009. From 2007-2009, Jelena
held a Killam Postdoctoral
Research Fellowship under the
supervision of EBBD Program Co-Director Tom Boyce
at the Human Early Learning Partnership, University

of British Columbia. She received her PhD in
Developmental Psychology, with a minor in Statistics,

in 2007 from the Institute of Child Development at

the University of Minnesota, under the supervision of
Dr. Ann S. Masten. She was the recipient of an NIMH
Predoctoral Training Grant for 2006-2007. Jelena also
holds an M.A. from the University of Minnesota (2005)
and a B.A. (summa cum laude) from Lewis and Clark

College in Portland, Oregon (2002).

Jelena’s research focuses on how contextual risk and
adversity influence children’s adaptation across multiple
domains of functioning over time. She has studied

how various sources of risk and adversity influence
competence, psychopathology, and physical health in
diverse groups of children, including homeless and
highly mobile children, immigrant adolescents living

in Greece, and inner-city children from high-risk,
low-income backgrounds. Currently, she studies how
children’s self-regulatory abilities and stress reactivity
enable some socio-economically disadvantaged children
to demonstrate remarkable resilience, while placing
others at risk for maladaptive outcomes. Jelena is also
interested in how children’s biological and behavioural
susceptibilities to environmental threats and challenges
are shaped by early life experiences and how in turn they

affect adaptation over time.
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Julien Renard

Julien Renard is a CIFAR Junior
Fellow working under the
supervision of Nanoelectronics
program member Joshua Folk in
the Department of Physics and
Astronomy, University of British

Columbia. He will also be working

closely with program members
Thomas Szkopek at McGill University and Andrew
Sachrajda at the Institute for Microstructural Sciences,
National Research Council of Canada in Ottawa. Julien
completed his PhD in 2009 at France’s Centre National de
la Recherche Scientifique (CNRS) and the Commissariat a
I'Energie Atomique (CEA), with Drs. Bruno Gayral and
Henri Mariette as his thesis advisors. He also holds a
Master’s degree in condensed matter physics from Joseph
Fourier University in Grenoble and an engineering degree
from the Grenoble Institute of Technology (INPG).

Julien is interested in the electronic properties of
condensed matter. His graduate research focused on the
optical properties of semiconductor nanostructures —i.e.
structures in which at least one dimension measures

on the scale of billionths of a metre. Semiconductors

are materials commonly found in devices such as
transistors, solar cells, and laser or light emitting devices.
Silicon is the best-known semiconductor, but Julien’s
PhD thesis dealt with the optical properties of another
semiconductor material, gallium nitride (GaN), which

is currently attracting much attention, due in part to its
potential for light emission. Julien studied the properties
of various forms of this material, including quantum
dots, nanowires, and microcavities. He also focused on
the ability of these nanostructures to efficiently conserve
a single spin, an intrinsic magnetic property of electrons
that researchers hope may one day be usable for quantum
computing. As a Junior Fellow in the Nanoelectronics
program, Julien will conduct experiments on graphene, a
material made of a single layer of carbon atoms, which is
expected to have important implications in the computer
industry. He will study graphene’s quantum properties
and will investigate how electrons are transported in this
material.
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Xavier Robert

Xavier Robert is a CIFAR Junior
Fellow working under the joint
supervision of Earth System
Evolution Program Fellows
Alessandro Forte in the
Département des sciences de la
terre et de 'atmospheére at the
Université du Québec a
Montréal, Kelin Whipple in the School of Earth and
Space Exploration at Arizona State University, and
Peter Reiners in the Department of Geosciences,
University of Arizona. Xavier completed his PhD in
Earth Sciences at the Université Joseph Fourier in
Grenoble, France in 2008. He also holds a Master’s
degree in Earth and Planetary Sciences from the same
university, and completed his Agrégation of Earth and
Life Sciences at the Ecole Normale Supérieure de

Lyon, France.

Xavier’s research to date has focused on the evolution
of mountain belts. He has devoted much of his

work to exploring the links between erosion, other
processes that shape landscapes, and active tectonic
movement within mountain belts. Xavier uses a
variety of techniques to study this evolution across
multiple scales of space and time, including field
experiments, computational modeling, and especially
low-temperature thermochronology — the study of
the correlation between time and rock temperature.
During his Junior Fellowship, he plans to extend his
research to larger space-time scales by focusing on
how the evolution of major structural variations in
the deep earth has influenced the shape of the Earth’s
surface on regional scales. This work will integrate
the techniques mentioned above with studies of the

evolutionary formation of rivers and plateaus.



Vera Tai

Vera Tai is a CIFAR Junior Fellow
working under the supervision of
Integrated Microbial Biodiversity
Program Director and Fellow
Patrick Keeling in the Department
of Botany at the University of
British Columbia (UBC) and IMB
u Scholar Steve Perlman in the

Department of Biology at the University of Victoria.

Vera completed her PhD in December 2009 in the
Marine Biology Research Division of the Scripps
Institution of Oceanography at the University of
California, San Diego. Her thesis advisor was Dr. Brian
Palenik. Vera also holds a B.Sc. with First Class Honours
in Biology from the University of New Brunswick and an
M.Sc. in Botany from UBC.

Vera’s research focuses on understanding the diversity,
ecology, and evolution of microbial communities in
natural environments. Microbes are abundant and
found in almost every conceivable environment, yet only
1% of microbes are easily studied by cultivation in the
laboratory. The remaining 99 % are unknown or known
only by a few DNA sequences, and their ecological
niches remain elusive. Vera uses molecular tools to
investigate the extent and distribution of microbial
diversity and the role of microbes in their environment.
For her doctorate degree, Vera developed new methods
to reveal the biogeography and evolution of marine
cyanobacteria. During her Junior Fellowship, she will
be studying the microbial symbionts of insects. These
are fascinating symbiotic relationships with important
ecological and evolutionary consequences. In particular,
she will be examining the mechanisms by which
microbes cause male-killing in mosquitoes. She will
also be investigating the diversity of microbes within
cockroach guts and their role in wood digestion. This is
a highly collaborative project designed to address gaps in

our understanding of microbial ecology.

Matt Weirauch

Matt Weirauch is a CIFAR Junior
Fellow working under the
supervision of Genetic Networks
Fellow Timothy Hughes in the
Banting and Best Department of
Medical Research at the University
of Toronto. He completed his PhD
in Biomolecular Engineering at
the University of California, Santa Cruz in the spring of
2009, under thesis advisors Dr. Joshua Stuart and Dr.
Todd Lowe. He also holds a B.S. in Computer Science

from Pennsylvania State University.

Matt’s research largely falls within the realm of
‘functional genomics’, the study of how the genes within
an entire genome interact with each other. He develops
computational methods to analyze and integrate data
measuring how genes are expressed, how genetic
proteins interact, and how genetic functions can be
perturbed or altered by internal or external influences.
His work often incorporates concepts from graph

and information theory to create and interpret gene
networks. Matt has developed networks to study genetic
interactions in worms, gene regulation in single-celled
microbes called Archaea, and the co-expression of genes

in different types of human cancers.
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Renate Ysseldyk

Renate Ysseldyk is a CIFAR Junior
Fellow working under the joint
supervision of Social Interactions,
Identity and Well-Being Fellow
Alex Haslam in the School of
Psychology at the University of

Exeter, Scholar Irene Bloemraad

in the Department of Sociology at
the University of California, Berkeley, and program
Advisory Committee Member Kimberly Matheson in the
Department of Psychology at Carleton University in
Ottawa. In 2009, Renate completed her PhD at Carleton,
under the supervision of Dr. Matheson and Dr. Hymie
Anisman, Canada Research Chair in Behavioural
Neuroscience. Renate also holds an M.A. from Carleton
University and a B.A. in Psychology from Brock
University, through which she minored in French
Language and Literature at the Université de Perpignan,
France. Among numerous awards and honours, Renate
has been the recipient of an NSERC Master’s
Scholarship (2003-2005) and a SSHRC Canada
Graduate Scholarship (2005-2008).

Renate’s research focuses on the roles of group
identification, stressor appraisals, and coping strategies
in determining both individual well-being and
intergroup responses, particularly among divergent
religious groups. In her PhD thesis, she found that
greater identification with a religious group facilitated
adaptive coping in an effort to deal with traumatic
stressors, and more positive psychological health
ensued. However, in a series of studies involving
religious discrimination as the stressor, highly-
identified group members reported counter-productive
coping strategies and more negative emotional
outcomes, but were more likely to take action (both
normative and confrontational) to diminish the threat.
Moreover, the effects of religious discrimination
exceeded those following ethnic discrimination,
suggesting that religious threat acted as an assault

on the very belief system used to cope with stressful
encounters. Renate is currently extending this line

of research to examine how minority religious group
members cope with stressful life transitions, including
migration from collectivist cultures, given that
identification with such groups may be a source of both
threat (e.g., discrimination) and comfort (e.g., social
support). Her research will increase our understanding
of how attitudes toward religious diversity influence
immigration policy across several nations, with the aim
of identifying factors that may lead to both improved
individual health and more harmonious and productive

intergroup relations.



APPENDIX G:

DESCRIPTIONS OF MAJOR AWARDS
RECEIVED BY CIFAR PROGRAM MEMBERS

IN 2009 AND 2010

International:

Aaron Wildavsky Award (Policy Studies Organization):
Awarded for a book that continues to influence the study
of public policy one to two decades after its publication.
Peter Hall won for his book, Governing the Economy.

Alfred P. Sloan Research Fellowship (Alfred P. Sloan
Foundation): Awarded annually to 16 outstanding young
American and Canadian scientists in the early stages of
their academic careers, on the basis of their exceptional
promise to contribute to the advancement of knowledge.

Darbaker Prize (Botanical Society of America): Awarded
for meritorious work in the study of microscopical algae,
judged primarily on papers published during the last

two calendar years.

Elected Fellow of the American Academy of Arts &
Sciences: The American Academy is an honorary
learned society whose members are elected for
distinction and achievement in the entire range of the
intellectual disciplines and professions. Each year, the
Fellows of the Academy nominate and elect individuals
who have made significant contributions to knowledge
and culture. The Academy membership consists of
approximately 4,000 Fellows, elected from citizens or
residents of the United States.

Elected Fellow of the Royal Society (U.K.): Fellows

are elected by peer review, and must have made “a
substantial contribution to the improvement of natural
knowledge, including mathematics, engineering science

and medical science”.

Elected Member of the U.S. National Academy of
Sciences: Membership in the Academy is considered
one of the highest honours that can be accorded a U.S.
scientist or engineer. Academy membership recognizes
those who have made distinguished and continuing

achievements in original research.

Erwin Plein Nemmers Prize in Economics (Northwestern
University): Awarded to scholars who have made major
contributions to new knowledge or the development of
significant new modes of analysis. The prize carries a
$175,000 stipend and is believed to be one of the largest
monetary awards in the United States for outstanding
achievements in mathematics and economics. The prize is

designed to recognize “work of lasting significance”.

Holberg International Memorial Prize (Ludvig Holberg
Memorial Fund, Norway): Awarded annually for
outstanding scholarly work in the fields of the arts and
humanities, social sciences, law and theology. The prize
amount is NOK 4.5 million (approx. US$760,000).

IBM Japan Science Prize (IBM Research): Recognizes
researchers aged 45 or younger who work for universities
or public research institutes in Japan, with the aim of
contributing to basic research and the development of
young researchers. The Awards cover basic research

in physics, chemistry, computer science (including

bioinformatics), and electronics (including bioelectronics).
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Kavli Prize in Nanoscience (Norwegian Academy of
Science and Letters): Awarded every second year for
outstanding achievement in the science and application
of the unique physical, chemical, and biological
properties of atomic, molecular, macromolecular,

and cellular structures and systems that are manifest
in the nanometre scale, including molecular self-
assembly, nanomaterials, nanoscale instrumentation,
nanobiotechnology, macromolecular synthesis,
molecular mechanics, and related topics. Each award is

worth US$1,000,000.

Michael Bruno Memorial Award (Yad Hanadiv
Foundation): Awarded each year to Israeli scholars
and scientists of truly exceptional promise, whose
achievements to date suggest future breakthroughs in

their respective fields. Candidates must not yet have
passed the age of fifty.

Order of the British Empire, Commander: Recognizes
distinguished service to the arts and sciences, public
services outside the Civil Service and work with
charitable and welfare organizations of all kinds.

Peter Gruber Cosmology Prize (Peter and Patricia
Gruber Foundation, in affiliation with the International
Astronomical Union): Honours a leading cosmologist,
astronomer, astrophysicist or scientific philosopher

for theoretical, analytical, conceptual or observational
discoveries leading to fundamental advances in our
understanding of the universe. The award consists of a

gold medal and an unrestricted $500,000 cash prize.
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Seymour H. Hutner Young Investigator Prize
(International Society of Protistologists): Awarded
annually to an outstanding scientist in the field of
protozoology who is recognized on an international
level and is not more than 15 years from the Ph.D. or

equivalent degree.

Shaw Prize in Astronomy (Shaw Prize Foundation):

An international award to honour individuals who are
currently active in their field and who have achieved
distinguished and significant advances. Shaw Prizes

are dedicated to furthering societal progress, enhancing
quality of life, and enriching humanity’s spiritual
civilization. Preference is given to individuals whose
significant work was recently achieved. Each prize carries

a monetary award of US$1 million.

Wollaston Medal (Geological Society of London): The
Society’s highest award, which is given annually to
geologists who have had a significant influence by means
of a substantial body of excellent research in either or

both pure and applied aspects of the science.



Canadian:

CACS/AIC Outstanding Young Computer Science
Researcher (Canadian Association for Computer
Science/Association informatique canadienne):
Recognizes young computer science faculty members
at Canadian universities within 10 years of their Ph.D.
who have made highly significant contributions in their

careers, particularly to research.

Canada Excellence Research Chair: The Canada
Excellence Research Chairs Program supports Canadian
universities in their efforts to build on Canada’s growing
reputation as a global leader in research and innovation.
The program awards each chairholder and their research
team up to $10 million over seven years to establish

ambitious research programs in Canada.

Canada Research Chair: Tier 1: Seven-year renewable
Chairs targeted at experienced researchers who are
acknowledged by their peers as world leaders in their
own fields. Tier 2: Five-year chairs, renewable once,
targeted at researchers who are acknowledged by their

peers as having the potential to lead in their fields.

CAP/CRM Prize in Theoretical and Mathematical
Physics (Canadian Association of Physicists/Centre

de Recherches Mathématiques): Recognizes research
excellence in the fields of theoretical and mathematical

physics.

CAP/DCMMP Brockhouse Medal for Outstanding
Contributions to Condensed Matter and Materials
Physics (Canadian Association of Physicists):
Recognizes outstanding experimental or theoretical
contributions to condensed matter and materials

physics.

CAP Medal for Excellence in Teaching (Canadian
Association of Physicists): Honours faculty members who
have a comprehensive knowledge and deep understanding
of their subject and who possess an exceptional ability

to communicate their knowledge and understanding in
such a way as to lead their students to high academic

achievement in physics.

Discovery Accelerator Supplement (NSERC): A
supplement to the NSERC Discovery Grant, this award
provides substantial and timely resources to a small group
of outstanding researchers who have a well-established
research program, and who show strong potential to
become international leaders in their respective area of
research. These additional resources are allocated when
progress of the incumbent’s research program is held
back by insufficient funding.

Elected Fellow of the Royal Society of Canada: The Society
consists of more than 1700 Fellows who are recognized as
leaders in their fields. It adds to its membership each year
with the election of up to 60 new Fellows. Nominations
for Fellowship are peer-reviewed by current Fellows of
the Society, following criteria of excellence based solely
on the quality of the nominees’ research and scholarly

achievements.

E.W.R. Steacie Memorial Fellowship (NSERC): Awarded
to enhance the career development of outstanding and
highly promising university faculty who are earning a
strong international reputation for original research.
Fellowships are held for a two-year period. Fellows are
relieved of teaching and administrative duties, so that they

can devote all their time and energy to research.
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Geoffrey C. Robinson Award (Canadian Pediatric
Society): Recognizes outstanding contributions to

child and youth health through research in the field of
population health or health services research within the

last five years.

Gerhard Herzberg Canada Gold Medal for Science
and Engineering (NSERC): This medal is NSERC’s
highest honour, recognizing research contributions
characterized by both excellence and influence.

It is awarded annually to an individual who has
demonstrated sustained excellence and influence in
research, for a body of work conducted in Canada that
has substantially advanced the natural sciences or

engineering fields.

Henry Marshall Tory Medal (Royal Society of Canada):
Awarded for outstanding research in a branch of
astronomy, chemistry, mathematics, physics, or an allied
science, carried out mainly in the eight years preceding
the date of the award, but all the research of the
candidate is taken into account. The gold plated silver
medal is offered every two years if there is a suitable

candidate.

Honorary Life Membership (Canadian Public Health
Association): Awarded for exceptional excellence as an
educator, researcher or practitioner in the field of public
health, as demonstrated by achievements, valuable and
outstanding research or distinguished service in the

advancement of public health knowledge and practice.

Killam Prize for the Natural Sciences (Canada Council
for the Arts): Honours eminent Canadian scholars
and scientists actively engaged in research, whether in
industry, government agencies or universities. Each

Prize is worth $100,000 to the recipient.
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Killam Research Fellowship (Canada Council for the
Arts): Awarded to individual recipients to devote time

to full-time research. The awards support scholars
engaged in research projects of outstanding merit in

the humanities, social sciences, natural sciences, health
sciences, engineering and interdisciplinary studies within
these fields.

LeSueur Memorial Award (Society of Chemical Industry

- Canada International Group Awards Committee):
Awarded for the development of technical excellence, in
either a university, research institution or an industrial
setting in Canada. There must be a benefit to Canada in a

chemical-based industry.

Medal for Lifetime Achievement in Physics (Canadian
Association of Physicists): Awarded on the basis of
distinguished service to physics over an extended period

of time and/or recent outstanding achievement.

MITACS Young Researcher Award (MITACS):
Recognizes young mathematical scientists who have
made outstanding contributions in the application of
mathematical, statistical or computing science research
to problems of industrial, economic or societal relevance.

The award is offered every two years.

Noni MacDonald Award (Canadian Paediatric Society):
Recognizes an author whose article published in
Paediatrics & Child Health has positively affected

paediatrics, either in policy or practice.

Order of Canada, Member: Recognizes a lifetime of
distinguished service in or to a particular community,
group or field of activity.



Premier’s Discovery Award (Government of Ontario):
Celebrates the research excellence of Ontario’s most
accomplished researchers by highlighting their
individual achievements and demonstrating Ontario’s
attractiveness as a global research centre. Nominees
are evaluated on the impact of their work and its
contributions to Ontario’s economy and society, and the
extent of their international recognition. This awards
program recognizes excellence in research for either a

single discovery or a body of work.

Prix du Québec — Prix Marie-Victorin (Government of
Quebec): Recognizes a distinguished career in pure
or applied sciences, in fields other than biomedical

research.

Prix Urgel-Archambault (Association francophone
pour le savoir): Awarded for excellence in the physical

sciences, mathematics or engineering.

Rio Tinto Alcan Award (Canadian Society for
Chemistry): Awarded to a scientist who has made a
distinguishing contribution to the fields of inorganic

chemistry or electrochemistry while working in Canada.

Rutherford Memorial Medal in Physics (Royal Society
of Canada): Awarded for outstanding research in

any branch of physics and in recognition of Lord
Rutherford’s own research carried out in Canada at

a relatively young age. Some preference is given to
candidates whose age is not over forty in the year of the

award.

Strem Chemicals Award for Pure or Applied Inorganic
Chemistry (Canadian Society for Chemistry): Presented
to a Canadian citizen or landed immigrant who has made
an outstanding contribution to inorganic chemistry,
demonstrating exceptional promise, while working in

Canada.

William Dawson Scholar (McGill University): In order

to increase the impact of the Canada Research Chairs
program on McGill's academic development, the
University established a new program of distinguished
professor and scholar awards that match competitively
the CRC program. This program is open to those holding
a faculty tenured or tenure-track position at McGill, while
the CRC is used for external hires. The William Dawson
Scholar Award aligns with the Tier IT Canada Research
Chair award.
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APPENDIX H:
FACT SHEET FOR ALL CIFAR PROGRAMS
IN COMBINATION, 2009/2010

[. Program Profile

Program Members by Geographic Location

PROGRAM MEMBER COUNT, 2009/2010
(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF APPROX. PERCENTAGE
PROGRAM MEMBERS OF TOTAL MEMBERS
CANADA
British Columbia 59 18.15%
1. UBC 47
2. Simon Fraser 7

3. U of Victoria

Alberta 4 4.31%
4. U of Alberta 6
5. Athabasca 1
6. U of Calgary 6
7. U of Lethbridge 1
Manitoba I 0.31%
8. U of Manitoba 1
Ontario 82 25.23%
9. U of Guelph 2
10. Hosp. for Sick Children 1
1. McMaster 11
12. NRC 3
13. U of Ottawa 1
14. Perimeter Institute 2
15. Queen’s 5
16. U of Toronto 39
17. U of Toronto Mississauga 3
18. U of Waterloo 12
19. York 3



PROG

RAM MEMBER COUNT, 2009/2010

(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF
PROGRAM MEMBERS
CANADA
Quebec 33
20. McGill 19
21. U de Montréal 5
22. UQ a Chicoutimi 1
23. UQAM 2
24. U de Sherbrooke 6
Nova Scotia 9
25. Dalhousie 9
New Brunswick I
26. U of New Brunswick 1

APPROX. PERCENTAGE
OF TOTAL MEMBERS

10.15%

2.77%

0.31%

Austria z
1. U of Innsbruck 1

China I
2. Chinese Academy Sci. 1

Czech Republic I
3. Czech Academy Sci. 1

Finland 1
4. U of Helsinki 1

France 3
5. LNCMP 1
6. U Joseph Fourier de Grenoble 1
7. Univ. Paris-Sud 1

Germany 2
8. Max-Planck-Inst. Quant. Optics 1
9. Johannes Gutenberg U. 1

Israel 2
10. Hebrew U. 2

Italy I
1. U Bocconi 1

Japan 2
12. Kyoto U. 1
13. U of Tokyo 1

0.31%

0.31%

0.31%

0.31%

0.92%

0.62%

0.62%

0.31%

0.62%



PROGRAM MEMBER COUNT, 2009/2010
(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF APPROX. PERCENTAGE
PROGRAM MEMBERS OF TOTAL MEMBERS

INTERNATIONAL

Latvia I 0.31%
14. U of Latvia 1
Netherlands I 0.31%
15. Leiden U. 1
Sweden I 0.31%
16. Stockholm U. 1
Switzerland 2 0.62%
17.  ETH Zurich 2
United Kingdom 13 4.00%
18. U of Cambridge 4
19. U of Durham 1
20. U of Edinburgh 2
21. U of Exeter 2
22. U of Liverpool 1
23. LSE 1
24. U of Oxford 1
25. U of St. Andrews 1
United States of America 94 28.92%
26. Arizona State U. 1
27. U of Arizona 1
28. Brown 1
29. UC Berkeley 9
30. UC Irvine 1
31.  UC San Diego 1
32. UC Santa Barbara 4
33. UC Santa Cruz 1
34. Caltech 1
35. Carnegie Mellon 2
36. Carnegie Observatories 1
37. U of Chicago 6
38. U of Colorado 1
39. Columbia 2
40. Cornell 1
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PROGRAM MEMBER COUNT, 2009/2010
(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF APPROX. PERCENTAGE
PROGRAM MEMBERS OF TOTAL MEMBERS

INTERNATIONAL

United States of America 94 28.92%
41. Duke 1
42. Harvard 13
43. U of Hawaii 1
44. U of Illinois 1
45. IBM Research 1
46. Johns Hopkins 3
47. Kansas 1
48. MIT 6
49. U of Michigan 1
50. U of Minnesota 1
5. MBARI 1
52. Natl. Institutes of Health 2
53. New York U. 1
54. Northwestern 2
55. Oakland U. 1
56. U of Penn 1
57. Pennsylvania State 2
58. Princeton 5
59. Rice U. 1
60. U of Rochester 1
61. Rutgers 1
62. San Diego State U. 1
63. Stanford 1
64. Yale 2

GRAND TOTAL (Program Members) 325 _

Geographic Breakdown

« 199 (or 61%) Canadian

« 126 (or 39%) International



Advisory Committee Members by Geographic Location

* Institutions marked in bold indicate institutions where only advisory committee members are
based (i.e., no program members are based at these institutions).

ADVISORY COMMITTEE MEMBER COUNT, 2009/2010
(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF ADVISORY APPROX. PERCENTAGE
COMMITTEE MEMBERS OF TOTAL AC MEMBERS
CANADA
British Columbia 2 3.28%
1. UBC 2
Alberta I 1.64%
2. U of Calgary 1
Ontario 7 11.48%
3. Bookham Technology 1
4. Carleton U. I
5. Founders’ Network 1
6. U of Ottawa 1
7. U of Toronto 2
8. U Waterloo 1
Quebec 2 3.28%
9. U de Montréal 1
10. UQAM 1
Nova Scotia 2 3.28%
1. Dalhousie 2
S
Germany 3 4.92%
I. U of Augsburg I
2. Ludwig-Max. Univ. Munich I
3. Max Planck Inst. Astrophysics I
Japan 2 3.28%
4. U of Tokyo 2
Netherlands I 1.64%
5. CWI I
Switzerland I 1.64%

6. ETH Zurich 1
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ADVISORY COMMITTEE MEMBER COUNT, 2009/2010
(AT JUNE 30, 2010)

COUNTRY/INSTITUTE NUMBER OF ADVISORY APPROX. PERCENTAGE
COMMITTEE MEMBERS OF TOTAL AC MEMBERS

INTERNATIONAL

United Kingdom 3 4.92%
7. Kings College London 1
8. LSE .
9. U of Oxford 1
United States of America 37 60.66%
10. Boise State U. 1
1. UC Berkeley 1
12. UC San Diego 1
13. UC San Francisco 1
14. Caltech 2
15. U of Chicago 1
16. Cornell 1
17. Harvard 3
18. U of Illinois 2
19. IBM Research 2

20. Jackson Laboratory, Maine

—

21. U of Maryland 1
22. MIT 2
23. U of Michigan 1
24. Microsoft Research 1
25. New York U. 1
26. Northwestern 1
27. Ohio State U 1
28. U of Pittsburgh 1
29. Princeton 4

30. Salk Inst. for Biological Studies

[u

31, Stanford 3
32. U of Texas at Austin 1
33. U Washington 2
34. World Bank 1

Geographic Breakdown

e 14 (or 23.0%) Canadian

e 47 (or 77.0%) International



Summary of Geographic Distribution (at June 30, 2010)

CIFAR Program and Advisory Committee Members are based in 16 countries (including Canada)

and represent 27 institutions in Canada and 8o internationally.

CANADIAN INTERNATIONAL

INSTITUTIONS INSTITUTIONS

# of Institutions where Program

Members are based 26 64 90

# of additional Institutions represented

by Advisory Committee Members *

* only includes institutions not included in the program member count

CIFAR PROGRAM MEMBERS
DISTRIBUTION BY REGION

for the year ending June 30, 2010

British Columbia
18.2%

International (USA)
28.9%

Alberta

e 43%

—— Manitoba
0.3%

International (Other)

9.8%
Nova Scotia e
2.8%
New Brunswick Quebec
0.3% 10.2%
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« Fellows: 155 (47.7%); Scholars: 54 (16.6%); Associates:
95 (29.2%); Junior Fellows: 21 (6.5%)

« Male Program Members: 288 (88.6%); Female
Program Members: 37 (1.4 %)

« New program members appointed:

« Cosmology & Gravity: 1
« Earth System Evolution: 4
« Experience-based Brain & Biological Devt.: 3
« Genetic Networks: 1
« Institutions, Organizations & Growth: 1
« Integrated Microbial Biodiversity: 4
« Nanoelectronics: 1
« Neural Computation & Adaptive Perception: o
« Quantum Information Processing: o
« Quantum Materials: 5
« Social Interactions, Identity & Well-Being: 1
« Successful Societies: o
« NEW! Junior Fellow Academy: 15
. TOTAL: 36

« New male program members in 2009/2010: 25

(69%); New female program members in 2009/2010:

11 (31%)

« Number of existing program members (Scholar or

Associate) promoted to Fellow: 28

1. Patrick Francois (Associate, IOG) - University of
British Columbia

2. Daron Acemoglu (Associate, IOG) - MIT

3. Philippe Aghion (Associate, IOG) - Harvard
University

4. George Akerlof (Associate, IOG) - University of
California, Berkeley

5. Tim Besley (Associate, IOG) - London School of
Economics

6. Daniel Diermeier (Associate, IOG) - Northwestern
University

7. James Fearon (Associate, IOG) - Stanford

University

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Avner Greif (Associate, IOG) - Stanford
University

Torsten Persson (Associate, IOG) - Stockholm
University, Sweden

James Robinson (Associate, IOG) - Harvard
University

Guido Tabellini (Associate, [OG) - Universita
Bocconi, Italy

Mona Berciu (Scholar, Nanoelectronics) -
University of British Columbia

Aashish Clerk (Scholar, Nanoelectronics) -
McGill University

Dipankar Sen (Associate, Nanoelectronics) -
Simon Fraser University

Hanadi Sleiman (Associate, Nanoelectronics) -
Mc Gill University

Nando de Freitas (Associate, NCAP) - University
of British Columbia

Nikolas Troje (Associate, NCAP) - Queen’s
University

Aaron Hertzmann (Scholar, NCAP) - University
of Toronto

Patrick Hayden (Scholar, QIP) - McGill
University

Hoi-Kwong Lo (Scholar, QIP) - University of
Toronto

Michele Mosca (Scholar, QIP) - Perimeter
Institute, University of Waterloo

Barry Sanders (Associate, QIP) - University of
Calgary

Andrea Damascelli (Scholar, QM) - University of
British Columbia

Marcel Franz (Scholar, QM) - University of
British Columbia

Takashi Imai (Associate, QM) - McMaster
University

Hae-Young Kee (Scholar, QM) - University of
Toronto

Jeff Sonier (Scholar, QM) - Simon Fraser
University

Ron Levi (Scholar, Successful Societies) -

University of Toronto
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Citation Data (collected from Thomson Reuters Essential

Number of program members recruited to Canada

from abroad: 4

« Yan Boucher (Scholar, IMB) — MIT to U. of
Alberta

« Rebecca Case (Associate, IMB) — Harvard to U. of

Alberta

« David Cory (Advisory Committee Chair, QIP) —
MIT to U. of Waterloo (CERC)

« Fritz Roth (Fellow, Genetic Networks) — Harvard
to U. Toronto (CERC)

Science Indicators):

Number of Fellows and Associates ranked among

the top 1% of researchers in their field, according to

the number of times cited from January 2000 - June

2010: 96 (out of 250) =38.4%

Number of Canadian Fellows and Associates ranked

among the top 1% of researchers in their field,

according to the number of times cited from January

2000 - June 2010: 39 (out of 150) = 26.0%

Number of program advisory committee members
ranked among the top 1% of researchers in their
field, according to the number of times cited from

January 2000 - June 2010: 33 (out of 61) = 54.0%

Key Awards and Honours Received (2009 and 2010):
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Number of Major Non-Field-Specific Awards and
Honours Received by Program Members in 2009

and 2010:

International:
o Alfred P. Sloan Research Fellowship: 4
« Elected Fellow of the American Academy

of Arts and Sciences: 1
« Elected Fellow of the Royal Society (U.K.): 4
« Elected Member of the U.S. National

Academy of Sciences: 6

Holberg International Memorial

Prize (Ludvig Holberg Memorial Fund,
Norway):

IBM Japan Science Prize (IBM Research):
Michael Bruno Memorial Award

(Yad Hanadiv Foundation):

Order of the British Empire, Commander:

Canadian:

Canadian Excellence Research Chair:
Canada Research Chair:

Canada Research Chair — Renewal:
Elected Fellow of the Royal Society

of Canada:

E.W.R. Steacie Memorial Fellowship:
Gerhard Herzberg Canada Gold Medal
for Science and Engineering:

Henry Marshall Tory Medal

(Royal Society of Canada):

Killam Prize for the Natural Sciences
(Canada Council for the Arts):

Killam Research Fellowship

(Canada Council for the Arts):

NSERC Discovery Accelerator Supplement:
Order of Canada, Member:

Premier’s Discovery Award — Ontario:
Prix du Quebec — Prix Marie-Victorin
William Dawson Scholar — Renewal
(McGill University)



II. Program Activity

Program Meetings, Workshops &
Co-sponsored Events:

« Number of program meetings held in 2009/2010:
27

« Number of program workshops, summer schools
and co-sponsored events held in 2009/2010: 18

IT1. Program Results

New Ideas:
« Percentage of researchers reporting ongoing projects
or new ideas resulting from CIFAR interactions:
90%

Publication Data:

« Number of publications published:

« DPapers in peer-reviewed journals: 1,453
« Peer-reviewed conference proceedings: 3206
« Books and chapters: 173
« Non peer-reviewed publications: 191

« Number of these publications collaboratively authored

by 2 or more program members: 297

Knowledge Transfer:
« Number of program members reporting active
engagement in knowledge transfer and public

outreach: 14

« Number of invitations to speak at international
meetings: 1,036

Training of Highly Qualified Personnel:

« Number of Graduate Students and Post-Doctoral

Fellows Trained by Program Members: 1,479

« Number of Program-Member-Trained Ph.D.
Students Graduating: 192
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I'V. Historical Data

Number of program members recruited to Canada
from abroad since 1982: 66 (Does not include data
for the following closed CIFAR Programs: Law and the
Determinants of Social Ordering and Science of Soft

Surfaces and Interfaces.)

Number of Major Non-Field-Specific Awards and
Honours Received by Program Members, 1998-2010

International:
« Alexander von Humboldt Research Award: 4
« Alfred P. Sloan Research Fellowship: 30

« Chevalier de 'Ordre des Palmes Academiques: 1
« Commendation for Science & Technology

(Minister of Education, Culture, Sports,

Science & Technology of Japan): 1
« Crafoord Prize (Royal Swedish Academy

of Sciences) 2
« Elected Fellow of the American Academy

of Arts & Sciences: 1
« Elected Fellow of the American Association for

the Advancement of Science:
« Elected Fellow of the Royal Society (U.K.): 9
« Elected Foreign Associate, U.S. National

Academy of Sciences: 2
« Elected Foreign Honorary Member,

American Academy of Arts & Sciences: 2
« Elected Member of the American

Philosophical Society: 1
« Elected Member of the U.S. National

Academy of Sciences: 12
o Friedrich Wilhelm Bessel Research Award

(Alexander von Humboldt Fdn): 1
+ Global Economy Prize (The Kiel Institute

for the World Economy): 1
+ John Simon Guggenheim Fellowship: 4
« IBM Japan Science Prize (IBM Research): 1
« Légion d’honneur, France: 1

« Nobel Prize in Economic Sciences [2 received
by Advisory Committee members]: 3
« Nobel Prize in Medicine [received by an

Advisory Committee member]: 1
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« Nobel Prize in Physics [1 received by an
Advisory Committee member]:

- Presidential Early Career Award for Scientists
and Engineers (U.S. National Science
Foundation):

« President’s National Medal of Science

(U.S. National Science Foundation):

Canadian:

« Brockhouse Canada Prize for Interdisciplinary

Research in Science and Engineering (NSERC):

« Canada Excellence Research Chair:
« Canada Research Chair:
« Canada Research Chair — Renewal:

- Canada’s Top 40 under 40:

« Commemorative Medal for the Golden Jubilee

of Her Majesty Queen Elizabeth II:

« Elected Fellow of the Royal Society
of Canada:

« E.W.R. Steacie Memorial Fellowship
(NSERC):

« Gerhard Herzberg Canada Gold Medal
for Science and Engineering:

« John C. Polanyi Award:

« Killam Prize for the Natural Sciences:

« Killam Prize for the Social Sciences:

« Killam Research Fellowship (Canada
Council for the Arts):

« Molson Prize in the Social Sciences and
Humanities (Canada Council):

« NSERC Award of Excellence:

« NSERC Discovery Accelerator Supplement:

o Order of Canada, Member:

« Order of Canada, Officer [2 received
by Advisory Committee members]:

« Outstanding Career Achievement
Award (NRC):

« Premier’s Discovery Award (Ontario):

« Prix Urgel-Archambault (Association
francophone pour le savoir) :

- Steacie Prize in the Natural Sciences (NRC):

« Trudeau Foundation Fellowship:

5
3

67
25

1
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YEAR ENDING JUNE 30

HHH“ - 'H

# of countries in which 9 9 13 13 13 14 15 16
program members and
advisors are based

INTERNATIONAL REACH

# of institutions 86 87 99 102 103 101 109 107
at which program

members and advisors

are based

CITATION DATA

% of Fellows and n/a n/a n/a 43.35%  42.04% 40.27%  41.23% 38.4%
Associates in Top 1%

% of Advisory 45.5% 50.0% 45.28%  40.68%  47.54%  53.45%  52.63%  54.01%
Committee Members

in Top 1%

CO-AUTHORED PUBLICATIONS

# of publications 141 198 239 251 239 217 236 297
co-authored by 2 or
more members

PROGRAM-RELATED INTERACTIONS

# of program meetings 1 14 20 22 27 27 27 27
# of special topic 3 2 3 3 1 4 3 6
workshops or focus

groups

# of summer schools 2 2 2 2 4 2 2 3
(organized by CIFAR)

# of interstitial - - - 2 1 1 2 1
workshops

# of explorations 1 9 4 1 o 2 1 4

(search workshops)

27 27 29 30 33 36 35 41

17
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APPENDIX I:

CIFAR BOARD OF DIRECTORS

2009/2010

Richard W. Ivey
(Chairman, CIFAR
Chairman and CEO
Ivest Corporation

Toronto

Chaviva Hosek
President and CEO
CIFAR

Toronto

David Dodge
(Vice-Chair)
Former Governor
Bank of Canada
Ottawa

Bruce H. Mitchell
(Vice-Chair)

Chairman and CEO
Permian Industries Limited

Toronto

Peter J.G. Bentley
Director and Chair Emeritus
Canfor Corporation

Vancouver

David Choi
President and CEO
Royal Pacific Realty
Vancouver

Evan V Chrapko
CEO
The Growing Power Group of LPs

Edmonton
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Anthony F. Comper

Immediate Past President and CEO

BMO Financial Group

Toronto

Bruno Ducharme
Chairman

TIW Capital Partners
London, U.K.

Pierre Ducros
President

P. Ducros & Associates
Montreal

George A. Fierheller
President
Four Halls Inc.

Toronto

Pierre Fortin

Department of Economics
Université du Québec a Montréal
Montreal

Anthony R. Graham
President
Wittington Investments, Ltd.

Toronto

Maxine Granovsky-Gluskin

Trustee

Ira Gluskin & Maxine Granovsky-
Gluskin Charitable Foundation

Toronto

Gilles G. Ouellette

President and CEO, Private Client
Group and Deputy Chairman

BMO Nesbitt Burns

Toronto

Martha C. Piper

Chair of Board of Trustees

National Institute for Nanotechnology
Edmonton

Gerard J. Protti
Chairman
Flint-Transfield Services

Calgary

Hugo F. Sonnenschein
President Emeritus and

Distinguished Professor
University of Chicago
Chicago

Barbara Stymiest

Group Head of Strategy, Treasury and
Corporate Services

RBC Financial Group

Toronto

Carole Taylor
Former Minister of Finance

Government of British Columbia

Ilse Treurnicht
President and CEO
MaRS Discovery District
Toronto
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Canadian Institute for Advanced Research
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